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This module carries pre-training entry level assessment as well as hands on exercise manual on Geographic
Information Systems, Remote Sensing, Geographic Positioning System (GPS) and some applications of
these technologies on Disaster Risk Management (DRM) especially for hazard mapping, monitoring and
risk assessment module as well as the damage assessment module. Practical manual developed using
open source products like Quantum GIS , RStudio, Google Earth Pro and Google Earth Engine.

This module can also can be used by other training facilitators, non-technical professionals and self-
learners as well. However, it is strongly recommended that training participants and self-learners already
have some basic knowledge of Computer Basic, Geoinformatics and disaster management.

Each module also contains Learning Units with suggested training methods and exercises based on that
module’s content. The modules are developed using training material from technical international and local
workshop as well as training as references. The exercises enhanced the skill of participants to new concepts
and current practices on applications of Geo-informatic on Disaster Risk Management. The training
activities include interactive lectures, presentation, review sessions, guided hands on exercises, group
exercises and presentations. The training can be facilitated by staff officers of Relief and Resettlement
Department as well as related departments, Faculty members of Universities and so on. Facilitators should
have some background in both geo-informatics and disaster management in order to be most effective
delivery of the course, so they are able to answer the technical questions which may arise from the
participants.

We hope the information presented in this module would enable participants on how the Geo-informatic
technology can be used to solve the problems faced by people and make their lives easy. And also,
participants have been improving capability to acquire knowledge and basic skills of effectively utilizing
Geoinformatics in managing disasters.

Kyaw Zaya Htun
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List of Acronyms

AVHRR Advanced Very High Resolution Radiometer
DIP Digital Image Processing

DMIS Disaster Management Information System
DMP Disaster Management Plan

DRM Disaster Risk Management

DRR Disaster Risk Reduction

DSS Decision Support Systems

EMR Electro Magnetic Radiation

FCC False Color Composite

GAD General Administrative Department

GEE Goggle Earth Engine

GIS Geographical Information System

GNSS Global Navigation Satellite Systems

GPS Global Positioning Systems

ICIMOD International Centre for Integrated Mountain Development
KML Keyhole Markup Language

NDVI Normalized Difference Vegetation Index
QGIS Quantum GIS

ROI Region of Interest

RRD Relief and Resettlement Department

RS Remote Sensing

SBI Space Based Information

SCP Semi-automatic Classification Plugin

SDRN State Disaster Resource Network

SPOT Systeme Pour I'Observation de la Terre
STRM Shuttle Radar Topography Mission

UAV Unmanned Aerial Vehicle

UN United Nations

UNSPIDER United Nations Platform for Space-based Information for

Disaster Management and Emergency Response

VCI Vegetation condition Index

.



Geo-informatics Applications in Disaster Management (Facilitator's Guide)

1.0
Salient features of the Module

Name : Geoinformatics Applications in Disaster Management
Total Number of modules : 4

Target Group: Technical Professionals, Subject specialists (Geologist, Environment, Agricultural Specialist,
Watershed Professional and so on) Trainers and Administrators working on Disaster Management.

Duration: 7 days training depending upon the target groups and their training needs.

Infrastructure Requirements

*  Geoinformatics lab with high end computers (it is advisable to have PCs with RAM of 2 GB or
more with more than 50 GB unused disk space)

* GIS and Image Processing Software Quantum GIS., google earth pro, and Microsoft excel also
may be required for hazard specific programs.

«  Number of trainers required is minimum 4-5 for each course. A technical assistant for handling
GIS and Remote Sensing Lab is also needed.

e Sitting arrangement is Class Room Type (U shape table is better if possible)

e Training materials include data in desired format, hand-outs and Practical Manuals

* High speed internet connectivity




Disaster Management (Facilitator's Guide)

2.0
INTRODUCTION TO THE MODULE

1. Introduction

There is an increasing trend in disasters both in frequency as well as in the damage caused in terms of
human casualties, economy and environment. In Myanmar, as of 15 August, according to the National Nat-
ural Disaster Management Committee (NNDMCQC), a total of 1,615,335 people has been affected (including
264 people in Tanintharyi); cumulatively, 333,178 households have been displaced and 110 people have
died. The basic information for disaster reduction (technical studies, geographical data, etc.) are very im-
portant for damage assessments and humanitarian response activities. There is an urgent need to share
the data and information required for DRR with local authorities and other stakeholders for better deci-
sion-making. With the use of GIS and remote sensing the possible effects of natural phenomena like floods,
drought, earthquakes, landslides, volcanic eruptions and forest fires on buildings, population, infrastruc-
ture etc. can be modelled and made visible in a spatial and interactive manner. GIS and remote sensing can
be used as a powerful tool for analysis of hazard, vulnerability and risk, resulting in the development of
different scenarios and concrete measures for disaster prevention. Simple, low-cost GIS systems allow lo-
cal authorities to properly plan the areas under their jurisdiction, and to incorporate the local knowledge
and ensure community participation, combined with modeling results from experts. To achieve this, pro-
fessionals needs to be trained in the application of GIS and remote sensing for disaster management.

2. Title of the Module

Training Module on Geoinformatics Applications in Disaster Management

3. Target Group
e Officials from RRD, GAD and other departments involved in DRR and Emergency Response.

¢« Technical Professionals from ministry of education and faculty members of Universities (for Master
Trainers).

4. Aims and Objectives

Aim of the course is to develop a pool of trainers who can train the officials to make use of spatial data and
Geoinformatics for Disaster Risk Reduction as well as emergency response.
The key objectives are

*  Develop skills for training delivery with special focus on software demonstration skills

e To enhance the knowledge on the basic concepts and terminologies on Disaster Management with
special focus on Myanmar and utilization of spaced based new technologies.

\ 4
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* To introduce various sources of data required for disaster management, the sources of data and
how to apply these spatial and non-spatial information on DRM.

* To develop skills on generating or creating of map or monitoring, analysis of hazard vulnerability,
risk assessment, monitoring, emergency response, early warning and damage assessment.

«  Toimprove the skills in implementing functionalities of Remote Sensing & GIS software for disaster
management through hands on training and demonstrations.

* To make continue contribution and sharing knowledge and experience on Applications of these
new technologies among the respective organizations.

5. Course Content
e Disaster Management Terminologies and Concepts

¢ Introduction to Geographic Information Systems, Remote Sensing, GPS and Searching, Exploring
and Gathering Geospatial Data from the Web for Emergency Response Mapping

e Geoinformatics for Mapping and monitoring of Hazards, Vulnerability and Risk Assessment

*  Geoinformatics for Disaster Management Planning and Emergency Response

6. Course Duration
e 1day on Basic Disaster Management
e 7 days programme (technical skill development)

e 2 days on Training for Instructors (Developing training delivery skills

7. Number of candidates - 30 participants (max)

8. Methods of teaching - Lecture, Presentation, Hands on Exercise, field survey

9. Assessment during the course - Pre and post training questionnaire, question answer session, pre-
sentation by participants.
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HOW TO USE THE MODULE

This module is meant for use by Course Coordinators and the trainers identified by him / her. Although the

module

is self-explanatory the trainers are advised to undergo ToT training before using it for delivering

such training programmes. Before starting the training programme they must thoroughly familiarise them-

selves with the module.

The module is having the following details

Title of the modules and Learning units : This identifies the topics of the session. Each session
should begin with a brief outline of the topic.

Learning Objective : This describes what the participants will be able to gain in terms of knowl-
edge, skill or attitude by the end of each session. The facilitator / trainer may explain the objec-
tives before commencing each session.

Methodology : Methodology to be adopted for each session is given. However, the resources per-
sons can choose own methods to make the session more interactive and participatory.

Duration: This shows the duration of each of the learning unit. The resource persons should be told
to complete the session within the allotted time. Any deviation will upset the training schedule.

Content: The contents to be covered in each session are given. The resource persons should go
through these and ensure that all items are covered in the session.

Guidelines to course facilitator:

These are instructions to resource persons or facilitators for handling the sessions effectively.

The course facilitator of programme should adequately equip him/herself by reading the relevant
literature on the subject and preferably by attending similar training programmes.

Course Director/ Coordinator should make sure that the profile (i.e., computer proficiency) of the
participants is relatively uniform. Since Geoinformatics is a technical programme and it involves lot
of hands-on exercise. Mixed (technical and non technical) group is not very successful since the
needs of different target groups are extremely different.

Though it may be necessary to bring in outside experts as guest faculty, it is essential that the
available faculty members from the training center i.e. DMTC and RRD are involved as far possible
for providing continuity to the training and to support and facilitate the learning process.

The reading material provided is for the Resource persons as well as the participants. The resource
persons should also read it before starting the programme so that he/she gains a thorough knowl-
edge in the subject area. It is desirable that the reading materials are supplied to them well in ad-
vance or at least on day one of the course.
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e The suggested timings of the programme are from 9.00 am to 5.00 pm with 60 minutes for each
lecture session followed by practical exercise. This is required for adequate coverage of all sessions
in a day. It is better to make the programme a residential one. This will enable the participants to
spend the evening hours in studying cases, go through the reading material, and exchange their
views and so on.

* Each session has to be participatory and experiential. The participants may be encouraged to ask
questions, seek clarifications, share their personal experience and express their views freely.

*  The reading material provides specific case studies on the Role of Geoinformation in Disaster Man-
agement. However, the resource persons should present district and state level data relating to the
respective state on various topics and discuss the same. This way the participants will gain more
insight into the issues closer to home.

e Case studies depicting the local situation may be prepared in advance for use in the hands on
sessions. Course director can suggest participants to bring own data sets. This will help them in
understanding the data needs, source, updating and applications.

*« The course has to be sufficiently flexible, in terms of time allotted to each session and content, to

accommodate the requirements of the participants.
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4.0

DESIGN BRIEF

Module

1. Disaster
Management
Terminologies
and Concepts

1.1
1.2
1.3

Session

Disaster terminology
Disaster management concepts and DM cycle

DRM in Myanmar & Hazard profile in Myanmar
(Meteorological, Hydrological, Geological,
Biological)

Exercise 1.1 Terminology of DRM

Target Group/
Course

All participants

and courses

Duration

2 hours

2. Introduction
to Geographic
Information
Systems, Remote
Sensing, GPS and
Searching,
Exploring &Gath-
ering Geospatial
Data from the
Web for Emer-
gency Response
Mapping

2.1 (A)-Introduction to Geographic Information
Systems (GIS)

What is GIS? GIS Definitions

Purpose of GIS & GIS in everyday life

What can we do with GIS?

Describe about the various components of
GIS

Data Types
Projection, Datum, Coordinate System &
Scale

Explain the functions of GIS

Prepare of thematic maps

Application of GIS for DRM

2.1 (B)- Introduction to Quantum GIS Software

Introduction to GUI Interface of QGIS
Displaying data

Projection, Datum & Coordinate
Querying

Manipulation and updating

Map composer

GeoReferencing

Generation Data

Vector Analysis

Exercise 2.1 Hand on Exercise (QGIS Practical Ses-

sion)

All participants
and courses

1 hours

5 hours

.
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Target Group/

Session Duration

Course
2.2 Introduction to Remote Sensing All participants 1 hour
* Definition of Remote Sensing and courses

* Advantages of Satellite Remote Sensing

e Basic Components of Remote Sensing Sys-
tems

e Electromagnetic Spectrum

e Interaction of objects with EMR and Spectral
Reflectance Curve

* Active and Passive Remote Sensing

e Scale and Resolution, Spectral, Spatial, Tem-
poral and Radiometric

* Remote Sensing Platforms and Sensors

« Remote Sensing data and applications

Exercise 2.2 Performing Supervised Image Classifi- 2 hours
cation Using the Semi-Automatic Classification
Plugin in QGIS
2.3 Introduction to GPS and field data collection 1 hours
techniques
*  What is GPS?
«  Components/ segments of GPS, Space Seg-
ment, Control Segment and user Segment
*  Why GPS? What are the advantages?
* How does a GPS Work?
+ Existing GLOBAL NAVIGATION SATELLITE
SYSTEM (GNSS)
e Applications (in brief)
* Practical on GPS data collection and inte-
grate to GIS
* GPS data and integration with Google earth
Field Exercise 2.3 Collecting way points, paths,
GPS data to Map - Representing on Google Map 3.5 hours
2.4 Using Google Earth Engine (GEE) to Map 1 hours
Changes on the Landscape
3 hours

Exercise 2.4 Using Google Earth Engine (GEE) to
Map Changes on the Landscape
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Target Group/

Module Session Duration
Course
3. Geoinformatics | 3.1. Introduction to earthquake All participants 1hr
for Mapping and | Exercise 3.1 Preparation of Earthquake Hazard Map | and courses 2 hr
monitoring of for Chauk, Myanmar
Hazards, Vulnera-
bility and Risk 3.2 Introduction to food 1hr
Assessment Exercise 3.2 Flood Monitoring and Identification of 2 hr
Flood Affected Area Using Pre and Post Flood Im-
ages
3.3. Introduction to Landslide 1hr
Exercise 3.3 Landslide Hazard Mapping 5hr
3.4 Introduction to Drought 1hr
Exercise 3.4 Drought Assessment and Monitoring 2 hr
Using Landsat Image
3.5 Introduction to Strom Surge 1hr
Exercise 3.5 Storm Surge Hazard Mapping 2hr
4. Geoinformatics | 4.1 Geoinformatics for Disaster Management Plan- | All participants 1hr
for Disaster ning and Emergency Response and courses
Management
Planning and Exercise 4.1 Flood Preliminary Damage Assessment 2 hr
Emergency (Nagris 2008)
Response
4.2-Searching, exploring and gathering geospatial 3hr

data from the web for emergency response map-

ping

e Searching, exploring and downloading Landsat
imagery

e Searching, exploring and downloading Baseline
Data (Open Street Map)

e Searching and downloading Global Population
Data

e Searching and downloading Precipitation data

e Searching and downloading Tropical Storm
data

e Searching and downloading earthquake peak
ground acceleration data

e Searching, exploring and downloading near
real time MODIS imagery

e Searching, exploring and downloading very
high resolution browsing imagery

Exercise 4.2 Searching, exploring and gathering
geospatial data from the web for emergency re-
sponse mapping

.
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Target Group/

Session Duration

Course
4.3- How to export JAxa image to KML All participants 1Thr
and courses
4.4 Application of UAV on Emergency Response in 5 hr
DRM

Filed Execirse 4. 6 How to acquired Aerial Photo
Using UAV/ Drone
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Module 1:
DISASTER MANAGEMENT TERMINOLO-
GIES AND CONCEPTS

Description

This module is intended to introduce the basic concepts, definitions and terminologies used in disaster
management. i.e. Hazard Vulnerability, Risk and Disaster Management Cycle. Besides this will cover a brief
introduction to the institutional and legal framework for disaster management in Myanmar. This is relevant
because participants are mainly from technical background and not having understanding about the basic
DM Concepts and institutional framework for disaster management in the country.

Learning Objectives

Towards the end of this module participants will be able to
e Define the various terminologies used in Disaster Management
e Distinguish between terms e.g. hazard and disaster, vulnerability and risk etc.
*  Enumerate various disasters
e Classify based on origin and scale
» Describe various phases of Disaster Management Cycle

. Introduce to DRM in Myanmar

Methodology
e Power Point Presentation

e Question, Discussion & Answer

Duration

2 hour
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Teaching and Performance Aids
e Lecture Note on DM Concepts

e Handout of Presentation

Contents
* Definitions and Terminologies : Hazard, Vulnerability, Risk and Disaster
* Phases of Disaster Management Cycle

e Legal and Institutional Framework for DRM in Myanmar

Instruction for the Trainer

The trainer should be knowing about the profile of the participants and should make a presentation suit-
able for participants from technical background having very little or no knowledge on Disaster Manage-
ment. Presentation should be made in such a manner to grab attention from participants of Geoinformat-
ics background. Less text and more pictures and photographs is advisable for the group. Instruction shall
be given to the participants to observe the presentation carefully and note down the observations and test
the disaster terminologies to all participants.

A picture analysis

Facilitator may conduct a group activity/ exercise with this session. Methodology followed will be picture
analysis. The course team will provide photographs illustrating different terminologies on disaster man-

agement. The participants group have to match the photo with the terminology. All the photos and terms
will be displayed on the wall.
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Module 2:

INTRODUCTION TO GIS,
REMOTE SENSING, GPS AND
FREE DATA SOURCE &
OPEN SOURCE SOFTWARE

Learning Unit 2.1:
Geographic Information Systems (GIS)

Description

This session will introduce the definition, components and functions of Geographic Information Systems
(GIS).

Learning Objectives
Towards the end of this module participants will be able to know
Definition of Geographic Information Systems
Purpose of GIS & GIS in everyday life
What we can do with GIS
Basic knowledge about Projection, Datum, Coordinate System & Scale
Functions of GIS
How to prepare of thematic maps

How to use GIS Software (Quantum GIS) to perform the basic GIS functions and generate a de-
sired output.

Application of GIS on DRM
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Methodology
e Lecture and Power Point Presentation
« Demo on GIS Software (Quantum GIS)

¢ Hands on Exercise

Duration

4 hours (lecture + Demo) + 13.5 hours for Hands on Training.

Teaching and Performance Aids
e Lecture Note (Components and Functions of Geographic Information Systems)
« Handout of Presentation

e Practical Manual

Contents

(A) Introduction to GIS
e Whatis GIS?
e Purpose of GIS & GIS in everyday life
*  What we can do with GIS
e Components of GIS
e Data types
e Projection, Datum, Coordinate System & Scale
e GIS Functions
e Prepare of thematic maps

 Application of GIS for DRM

(B) Introduction to QGIS Software

_

Introduction to GUI Interface of QGIS
Displaying data

Projection, Datum & Coordinate
Querying

Manipulation and updating

Map composer

GeoReferencing

Generation Data

© ©® N O oA W N

Vector Analysis

.
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Practical Exercise on Quantum GIS will be done to develop skills on performing the GIS basic tools and
generation of final output map .

Instruction for the Trainer

The trainer should give more emphasis on demonstration of the GIS Functions and data integration & cre-
ation and analysis in GIS. The exercise should be designed and conducted in such a way that all the basic
functions to be introduced after performing the hands on exercise. Since it is important to learn the basic
functions, make sure that participant already acquired basic skills of performing GIS functions

Learning Unit 2.2: Remote Sensing
Description

This unit is intended to introduce the basic principles and terminologies used in Remote Sensing. Introduc-
tion to the various remote sensing data and their importance in Disaster Management also will be included
in this unit.

Learning Objectives

Towards the end of this module participants will be able to
e Understand Principle of Remote Sensing
« Understand Various Remote Sensing Satellite System/ Data and Characteristics
* Understand Advantage and limitation of Remote Sensing for Applications

* Understand Basic Remote Sensing Image Processing

Methodology
e Power Point Presentation

« Demo

Duration

5 hour Lecture+Demo & 13 hours for Hands on Training.

Teaching and Performance Aids
e Power point presentation

« Handout of Presentation

Contents
e Definition of Remote Sensing

* Advantages of Satellite Remote Sensing

* Basic Components of Remote Sensing Systems
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* Electromagnetic Spectrum

e Interaction of objects with EMR and Spectral Reflectance Curve

* Active and Passive Remote Sensing

e Scale and Resolution, Spectral, Spatial, Temporal and Radiometric
¢ Remote Sensing Platforms and Sensors

« Remote Sensing data and applications

Practical Exercise on QGIS software to be made as a part of the Session to introduce basic remote sensing
image preprocessing & classification for technical professionals.

Instruction for the Trainer

The trainer should give more emphasis on demonstration of the principle of Remote Sensing technology,
sensors, data and basic image processing. The exercise should be designed and conducted in preforming
basic remote sensing image processing. Semi-automatic classification plugin  will be used in QGIS soft-
ware for image preprocessing and classification.

Learning Unit 2.3:
INTRODUCTION TO GPS AND FIELD DATA COLLECTION TECHNIQUES

Description

In this unit the participants will be introduced to the concepts and functions of Global Positioning System
(GPS) and Global Navigation Satellite Systems (GNSS) and applications in Disaster management.

Learning Objectives

Towards the end of this module participants will be able to
* Define GPS
e Enumerate the advantages & disadvantages of GPS
» Describe about the various Segments of GPS
«  Explain how a GPS system works?
*  Explain about the existing GNSS?
*  Specify the different types of errors in GPS Systems?
* Explain about Differential GPS and advantages

e Capture data in GPS and integrate in GIS using android GPS software and connecting to Google
Earth.

e Examples of GPS applications in Disaster Management.

.
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Methodology

Lecture and Power Point Presentation
Demo on GPS
Field Survey to collect data

Hands on Exercise to integrate data in GIS

Duration

Total - 3 hours lecture +Demo+10 hour practical on GPS data collection and integrate to GIS

Teaching and Performance Aids

Lecture Note Global Positioning Systems

Handout of Presentation

Contents

What is GPS?

Components/ segments of GPS, Space Segment, Control Segment and user Segment
Why GPS? What are the advantages?

How does a GPS Work?

Existing Global Navigation Satellite System (GNSS)

Applications (in brief)

Practical on GPS data collection and integrate to GIS

GPS data and integration with Google earth

Instruction for the Trainer

The trainer should give more emphasis on demonstration of the GPS instrument and data collection and

integration in GIS. It is also important to explain about the limitations and advantages of using the GPS.

Learning Unit 2.4

USING GOOGLE EARTH ENGINE TO MAP CHANGES ON THE LANDSCAPE

Description

This session will introduce you to Google Earth Engine (GEE) and its basic functionality, including explor-

ing the Data Catalog, viewing datasets and Land Cover Classification in the Workspace.
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Learning Objectives
« To explore the Data Catalog, viewing and sharing datasets in the Workspace of GEE

*« To perform Land Cover Mapping using Random Forest Classification method and other calculation
on image index in workspace of Google Earth Engine

Methodology
« Power Point Presentation on concepts
 Demo

e Guided Hands on Practice

Duration

* 15 hours including 30 minutes demonstration.

Teaching and Performance Aids

*  Training Manual demonstrating the steps. Exercise on introduction of Google Earth Engine (GEE)
and introduction to Random Forest Classification method for Land cover mapping using time se-
ries dataset of Landsat image in GEE.

Contents
e Exploring the Data Catalog and viewing datasets in the Workspace of GEE.
*« Image Classification of time series dataset of Landsat images using Random Forest method.

* Downloading the output of classification.

Instruction for the Trainer

The trainer has to introduce Google Earth Engine and its basic functionality, including exploring the Data
Catalog, viewing datasets, creating ROI, classification methods, sharing workspace and how to download

the result in the Workspace.
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Module 3:

GEOINFORMATICS FOR MAPPING AND
MONITORING OF HAZARDS, VULNERA-
BILITY AND RISK ASSESSMENT

Objective of the Module 3 is intended to develop skills on applications of Spatial and non Spatial data and
Geo-informatics tools for Hazard and Vulnerability Mapping, Monitoring and Risk Assessment.

This module includes various natural hazards like drought, landslides, floods, storm surge and earthquake
hazards. There are 7units in this module (3.1- 3.7) with to address the interests of various target groups.
Each of this module can be used as add on module to ongoing hazard specific programmes and also for
the Hazard Vulnerability and Risk Assessment programme.

Learning Unit 3.1
PREPARATION OF EARTHQUAKE HAZARD MAP FOR CHAUK, MYANMAR

Description

This exercise will show how to prepare an Earthquake hazard map based on spatial information from USGS
web site and calculate the affected population using global population dataset.

Learning Objectives

*  The objective of this exercise is how to download and use the free data sets for shake map & glob-
al population data, how to calculate the affected location and people and generating output for
the earthquake hazard mapping.

Methodology

«  Power Point Presentation on concepts

o Demo
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Duration

* 1.5 hours including 30 minutes demonstration.

Teaching and Performance Aids

e Training Manual demonstrating the steps. Exercise on downloading shake map from USGS web
site & global population dataset and calculation the affected people and area in the training man-
ual.

Contents
*  Modified Mercalli Intensity Scale and peak ground acceleration

e Calculation the affected population, districts and townships in earthquake prone area.

Instruction for the Trainer

The concept of earthquake and Modified Mercalli Intensity Scale and peak ground acceleration be ex-
plained clearly to the participants before doing the exercise. QGIS software is been used for doing this
exercise. (Refer to Exercise number 3.1 in the practical manual)

Learning Unit 3.2

FLOOD MONITORING AND IDENTIFI CATION OF FLOOD AFFECTED AREAS USING PRE AND
POST FLOOD IMAGES

Description

This module is going to classify two images acquired in 2014 and 2015 in Kalay township in Myanmar for
damage assessment; in July 2015, the heavy seasonal rains were followed by the Cyclone Komen causing
flood and landslide across 12 states and regions in Myanmar, affecting more than a million people.

Learning Objectives

*  To perform satellite based flood extraction method (Extract flood layer or identify flood affected
areas based on preflood and post flood satellite imageries)

* To estimate impact .on population and facilities assets such as settlements and transportation.

Methodology
«  Power Point Presentation on concepts
 Demo

¢ Guided Hands on Practice

.
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Duration

e 2 hours including 30 minutes’ demonstration.

Teaching and Performance Aids

« Training Manual demonstrating the steps. Exercise on classify Water defining a classification
threshold and assessment for Exposure or Not exposer in the training manual.

Contents
* Flood prone area identification
e Extract the spatial information from before flood image ( Digitizing )

e Assessment for Exposure.

Instruction for the Trainer

The trainer should explain how to classify the image and setting threshold value for the pixel for the flood
affected area in order to identify only those pixels which are in the flood affected area. The identification
of the pixels is based on the spectral signatures and this needs to be explained clearly to the participants
before doing the exercise. QGIS software semi-automatic classification plugin is has been used for doing
this exercise. (Please refer to exercise number 3.2)

Learning Unit 3.3
LANDSLIDE HAZARD MAPPING

Description

This module will give a detailed description of the data sets and methodology used for regional scale
Landslide hazard mapping and comparison with the land slide inventory map generated using the field
data. The exercise for this module is based on the methodology and data used in the preparation of Land-
slide Vulnerability Atlas, Developed by Deo Raj Gurung, international Centre for Integrated Mountain De-
velopment (ICIMOD)

Learning Objectives

Towards the end of this module participants will be able to

* To develop landslide inventory using Google Earth

* To generate landslide hazard map using 8 independent variables (geology, river network, road
network, land cover/use, etc.) based on logistic regression method
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Methodology
* Power Point Presentation
 Demo on the software

¢ Guided Hands on Practice

Duration

* 6.5 hours including 45 minutes lecture/ presentation

Teaching and Performance Aids
e Handouts and Lecture notes

e Training Manual demonstrating the steps

Contents
* Data requirements for Regional scale landslide hazard mapping
e Method to prepare a regional level landslide hazard map
*  Preparation inventory of the landslide location map using Google Earth Pro
e Preparation of various thematic layers for the land slide hazard mapping

*  Generating the regional level landslide hazard Zonation map based on 8 independent variables
(geology, river network, road network, land cover/use, etc.)

 Developing the final hazard prone areas. map

Instruction for the Trainer

The concept of logistic regressive method with advantages and limitation should be explained clearly to
the participants. And also, need to clearly explain eight parameters for landslide hazard mapping. QGIS
and RStudio software is been used for doing this exercise. (Refer to Exercise number 3.3 in the practical
manual)

Learning Unit 3.4
DROUGHT ASSESSMENT AND MONITORING USING LANDSAT IMAGE

Description

This unit will be an introduction to the concept of Agricultural Drought Monitoring using time series re-
mote sensing data.

o
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Learning Objectives

*«  The aim of the exercise is to monitor crop conditions for early warning and assessment of agricul-
tural drought using multi-date satellite imageries. This exercise will increase the skills of the partic-
ipants in using QGIS software for performing various tasks like clipping image, image enhance-
ment, generating NDVI, creating NDVI difference images and spatial statistics.

Methodology
e Power Point Presentation on concepts
e  Demo

¢ Guided Hands on Practice

Duration

* 3 hours including 30 minutes lecture/ presentation

Teaching and Performance Aids
* Handouts and Point Presentation on the concepts of Agricultural drought monitoring

e Training Manual demonstrating the steps. Exercise on Drought Monitoring in the training manual.

Data:

*  Freely downloadable Landsat data

Contents
e Introduction to drought and drought monitoring
*  About NDVI
 Downloading data from Landsat website
* Image preprocessing
e Spatial Subset
e Creating NDVI
* Representing NDVI as pseudocolors
*  Selecting multi-date data for a normal and drought year
*  Creating NDVI difference images (drought year - normal year)
e Classify based on the NDVI difference values
Overlaying vector data and Generating Region of Interest
e Spatial Statistics

e Calculating the percentage variation from normal for each region of interest i.e. at district, block
or mandal level

» Classifying the vegetation condition of the districts/ townships are normal, watch and alert based
on the deviation from normal.

®
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Instruction for the Trainer

The concept of Agricultural drought monitoring and advantages and limitation should be explained clear-
ly to the participants before doing the exercise. QGIS software is been used for doing this exercise since
the software is having advanced functions for data processing and spatial statistics and is very user friend-
ly. (Refer to Exercise number 3.4 in the practical manual)

Learning Unit 3.5
STORM SURGE HAZARD MAPPING

Description

The modules cover the data requirements and methods to prepare a storm surge hazard map for cyclone
for a particular location and vulnerability assessment based on the population density. Exercise is covered
surge mapping and vulnerability mapping.

Learning Objectives

Towards the end of this module participants will be able to
* Identify the various data sets to be used for Storm Surge Mapping
* Download data from various sources

e Create Distance layers for calculations, Calculate decay coefficient, surge height calculation for
different zones.

*  To know the way and use of GIS for Cyclone Surge Hazard Map, Vulnerability Map and Risk Map by
storm surge modelling method.

Methodology
e Power Point Presentation

e Demo and Hands on Practice

Duration

e 2.5 hours including 30 minutes lecture/ presentation

Teaching and Performance Aids
e PowerPoint presentation

e Training Manual demonstrating the steps

.
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Data:
« Digital Elevation Model (DEM)
+ Coastal line
*  Population
«  Administrative boundary
Contents

Downloading DEM & global population data
Creation of Distance Layer from coastal line
Calculation of surge decay coefficient
Surge Depths identification

Population vulnerability analysis (coastal flooding due to surge)

Instruction for the Trainer

Open source Quantum GIS is used. Trainer have to explain about concept of surge decaying coefficient

and how to identification the storm surge depth. Vulnerability analysis can be done only on population

density to make the exercise more useful and applicable to real situations. (Refer to Exercise number 3.5
in the practical manual)
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Module 4 :

GEOINFORMATICS FOR DISASTER MAN-
AGEMENT PLANNING AND EMERGENCY
RESPONSE

Learning Unit 4.1
GEOINFORMATICS FOR DISASTER MANAGEMENT PLANNING AND EMERGENCY RESPONSE

Description

The modules will demonstrate examples of development and implantation of Geoinformatics based Disas-
ter management plans and emergency response. Applications of UAV will introduce and also introduce to
how acquired aerial photo using UAV for Decision Support Systems, DM plans, contingency and Emergen-
cy Response Plans developed in Myanmar.

Learning Objectives

Towards the end of this module participants will be able to

« How Geo-informatic technology can be apply on Disaster Management Planning and Emergency
Response

e Apply UAV on Emergency Response in DRM

Methodology
¢ Power Point Presentation

 Demo

Duration

e 1.5 hour
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Teaching and Performance Aids
¢ Handouts

e Lecture notes

Contents
*  Geoinformatics for Disaster Management Planning and Emergency Response

* Application of UAV on Emergency Response in DRM

Instruction for the Trainer

The trainer should show demonstration of Geoinformatics for Disaster Management Planning and Emer-
gency Response. The trainer also demonstrate how to fly UAV and acquired the information for DRM.

Learning Unit 4.2
FLOOD PRELIMINARY DAMAGE ASSESSMENT (NAGRIS 2008)

Description

In this unit the participant will be introduced to the concept of preliminary flood damage assessment using
pre and post flood satellite imageries and applying change detection method.

Learning Objectives

Towards the end of this module participants will be able to

e Perform building damage assessment using pre and post disaster aerial and satellite images (visu-
al interpretation)

*  Generate a building damage intensity interpolated raster for assessed areas and categorizing the
damage levels.

Methodology
« Power Point Presentation on concepts
e Demo

e Guided Hands on Practice

Duration

3 hours including 30 minutes presentation

.
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Teaching and Performance Aids
¢ Handouts notes on the concepts of damage assessment based on pre-and post-satellite image

*  Training Manual demonstrating the steps. Exercise on Damage Assessment in the training manual.

Data:

*«  Pre and post disaster satellite images

Contents
e Create building point layer using pre disaster satellite image
¢ Damage assessment by visualization method only using pre-and post-satellite images

e Classify the damage level and use interpolation method to categorize the damage level

Instruction for the Trainer

The concept of using pre and post disaster image for visual damage assessment be explained clearly to
the participants before doing the exercise. And also demonstrate creating point vector layer and how to
classify building damage level and input damage percent value to attribute table in QGIS software.

Learning Unit 4.3

SEARCHING, EXPLORING AND GATHERING GEOSPATIAL DATA FROM THE WEB FOR EMER-
GENCY RESPONSE MAPPING

Description

This session is aimed at introducing to various sources of spatial and non-spatial data sets and open source
software which are freely available on website.

Learning Objectives
Towards the end of this module participants will be able to
1 Get familiar with some geodata web portals and how to access
2) Search and downloading rainfall accumulation data (TRMM) and Tropical Strom data
3) Searching, exploring and downloading earthquake peak ground acceleration data
4) Searching, exploring and downloading baseline vector data (OSM)

5) Searching, exploring and downloading satellite imagery SPOT Vegetation, NOVA AVHRR,
SRTM, ASTER, LANDSAT TM etc

6) How to use Google earth pro and google earth engine

@
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Duration

e J1-hour Lecture+Demo & 1.5 hours for Hands on Training.

Contents
e Searching, exploring and downloading Landsat imagery
e Searching, exploring and downloading Baseline Data (Open Street Map)
e Searching and downloading Global Population Data
e Searching and downloading Precipitation data
e Searching and downloading Tropical Storm data
e Searching and downloading earthquake peak ground acceleration data
e Searching, exploring and downloading near real time MODIS imagery

* Searching, exploring and downloading very high resolution browsing imagery

Teaching and Performance Aids
1.  Handout of Presentation
2. Hand on exercise

3. Computer with internet connectivity

Instruction for the Trainer

The trainer should make some demo about how to download different types of datasets, how input to
QGIS software and analysis on these datasets.

Group Exercise

Description

Objective of the module is to assess the leanings and skills acquired during the 7 days of training. This
session shall be dedicated to the presentation of the applications, analysis and outputs developed by the
participants. This will help the participants in using the skills developed during the training in the working
environment. This will also help in understanding the further training needs.

Tasks for the course coordinator/trainer
1. Inform in advance regarding the course schedule and group work module to the participants.

2. Request the participants to bring sample data for doing the group exercise which can be imple-
mented at their workplace. E.g. data for hazard mapping, risk assessment, damage assessment
etc.

3. Brief about the group exercise/ topics and data sources to the participants.

.
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4. Divide participants into 4 groups (5 each) and assign a task on day 1.

5.

6.

Gentle reminder to the participants to check the progress.

Presentation Session on day 7 before the valedictory

Tasks for Participants

1.

Finalize theme for group exercise- Hazard mapping, risk assessment, damage assessment or any
other theme.

Identify a group lead. Assign task to each member. i.e. digitizing/ modifying a map, downloading
satellite imagery, census data, generating a scenario etc

Collection, compilation and collation of data available amongst the team members and other
sources

Data processing and generating a sample exercise

Presenting (ppt stration demo)
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EXERCISE 1.1
TERMINOLOGY OF DISASTER RISK MANAGEMENT

Learning Objective:

e Become familiar with terminology and disaster Management concepts

# Terminology Attempt Answer Marks
1 Disaster

2 Hazard

3 Element at risk

4 Vulnerability

5 Exposure

6 Capacity

7 Response

8 Resilience

9 Mitigation

10 Prevention
n Preparedness
12 Recovery

13 Disaster Risk

14 Disaster Risk Management

15 Disaster Risk Reduction

16 Climate Change

17 Adaptation

Total

(Reference: Power Point )
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Exercise 2.1
INTRODUCTION TO QGIS

An Overview of the Interface

Quantum GIS is an open source Geographic Information System that supports most geospatial vector and
raster file types and database formats. Unlike many other open source GIS programs, QGIS is available for
a number of operating systems, including both Windows and Mac OSX. There are five reasons to start us-
ing QGIS:

1. QGISis free
2. QGISis Cross Platform
The Use of Open Source GIS is Growing

Plenty of QGIS Support and Tutorial

aos W

Resume Builder

Learning Objective:

e Become familiar with some basic tools and functionalities of QGIS and create new dataset from satel-
lite images and existing analog data for your own study.

Data Used: Data provided in Exe_2_1 folder.
2.1.1. Introduction to GUI Interface of QGIS

When QGIS starts, you are presented with the GUI as shown in the figure (the numbers 1 through 5 in yel-
low circles are discussed below).
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The QGIS GUI is divided into five areas:

1.  Menu Bar

\ 4
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2. Toolbars

3. Panels

4. Map View

5. Status Bar

6. Manage Layers

These six components of the QGIS interface are described in more detail in the following sections. Two
more sections present keyboard shortcuts and context help.

Menu Bar

The menu bar provides access to various QGIS features using a standard hierarchical menu. The top-level
menus and a summary of some of the menu options are listed below, together with the associated icons
as they appear on the toolbar, and keyboard shortcuts. The shortcuts presented in this section are the
defaults; however, keyboard shortcuts can also be configured manually using the Configure shortcuts dia-
log, opened from Settings » Configure Shortcuts....

Although most menu options have a corresponding tool and vice-versa, the menus are not organized ex-
actly like the toolbars. The toolbar containing the tool is listed after each menu option as a checkbox entry.
Some menu options only appear if the corresponding plugin is loaded.

Toolbars

The toolbar provides access to most of the same functions as the menus, plus additional tools for interact-
ing with the map. Each toolbar item has pop-up help available. Hold your mouse over the item and a short
description of the tool’s purpose will be displayed.

Every toolbar can be moved around according to your needs. Additionally, they can be switched off using
the right mouse button context menu, or by holding the mouse over the toolbars.
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Panels

QGIS provides by default many panels to work with.
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Map View

Also called Map canvas— maps are displayed in this area. The map displayed in this window will depend
on the vector and raster layers you have chosen to load. The map view can be panned, shifting the focus
of the map display to another region, and it can be zoomed in and out. Various other operations can be
performed on the map. The map view and the legend are tightly bound to each other — the maps in view
reflect changes you make in the legend area.
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Status Bar

The status bar provides you with general information about the map view, and actions processed or avail-
able and offers you tools to manage the map view.

The * Coordinate option shows the current position of the mouse, following it while moving across the



map view. You can set the unit (and precision) to use in the project properties, General tab. Click on the
small button at the left of the textbox to toggle between the Coordinate option and the Extents

option that displays in map units, the coordinates of the current lower leftmost and upper rightmost points
of the map view, as you pan and zoom in and out.

Next to the coordinate display you will find the Scale display. It shows the scale of the map view. If you
zoom in or out, QGIS shows you the current scale. There is a scale selector, which allows you to choose
among predefined and custom scales to assign to the map view.

To the right of the scale display you can define a current clockwise rotation for your map view in degrees.

On the right side of the status bar, there is a small checkbox which can be used to temporarily prevent
layers being rendered to the map view.

£ Qo6 200)-Pas - o »®
Pnject B Ves ey Sefgs Mugen  echy  Raele  Delabese Wb Mooy Meb

T RERCR FOB AL rNPLLALAC A-F-RENEEZs-C 5 @3- BW
2/ BRAR B~ “HYEEEe E &

Va

”

.|

Al (%

»

bl [

LY

@

@

%

,u
Vo=

,{.

fa

2.1.2. Displaying Vector and Raster Data

Step 1

Begin by starting a new document in Q-GIS. Below, is are the basic icons and commands that are common-
ly used in Q-GIS:

3y
a ...... add vector layer B ... new print composer
=
a ...... add raster layer | v composer manager
j .......new project h ....... new shapefile layer
E _______ open new project B ...... save project
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Step 2

Add the Township_Pop Shapefile. This can be done by adding a Vector Layer on the Toolbar or from the
layer tab in the Menu Bar. What type of Shapefile is this?
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Save As.
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& Remave Layeris) Ciri-D
Set CRS of Layeris) Ctrl=Shitt-C
Set Project CRS from Layer
Properties...
Query..
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45 Add All to Overview
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|| Contrel rendering order
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Step 3

Add the Road Shapefile. This can be done by adding a Vector Layer on the Toolbar or from the layer tab
in the Menu Bar. What type of Shapefile is this?

e
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Step 4

Add the city Shapefile. This can be done by adding a Vector Layer on the Toolbar or from the layer tab in
the Menu Bar. What type of Shapefile is this?

i ————————— i
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| Control rendering order.

Step 5

Add the Landsat_Img Raster file. This can be done by adding a Raster Layer on the Toolbar or from the
layer tab in the Menu Bar.
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Vector Raster Database Web Help
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Step 6

Make sure that all of the layers are on the same projection. Look up the projection type for each layer. This
is done by rick clicking on the layer name in the Map Legend (Layers Panel). Click on Properties, then Gen-
eral. Under the General Tab, there will be information about the projection type. If the projection types to
do match, this how you can also change the projection.
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Step 7

Arrange the layers so that the city and road shapefiles appear on top of the satellite image. This is done in
the Map Legend (Layers Panel). Simply, click on the city shapefile, and move it above the Landsat_Img. Do
the same for the road shapefile.

TR L e ——— |

File Edit View Layer Settings Pugins Vector Raster Dstabase Web Help

1T m2dddc ERKPPPPIEURBPE 7320 F2D
AN AAONOE « SOOI of % QAAARAQLR PO
AP ONBRIANADDC PR R-a B ORRT APF BSIEDD

&ix|

3 Contrnl rendainn ardee

& Quantum GIS 1.8.0-List [
File Edit View Layer Seftings Plugins Vector Raster Database Web Help

1 mMEd S ERPPPRPIURBPE Z2E:. K0 D

AN AAFZONDE « SO S o QPQAARRIAQLR PO

AN PORNBRIANADD0C P R-CB-a.EBE-@RRT- AP P AFED =
Layers (53]

:-::n:.-.cny ] A

% [l Landsat img1

&

X Control rendering order
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2.1.3. Spatial Referencing

All GIS dataset require a specific reference system (i.e. datum, coordinate system and map projection) to
integrate, combine and display spatial data (which defines location, shape and extent of geographic ob-
jects).

To effectively use a GIS it is important to understand how map projections are define and coordinates are
measured.

Shape of the earth plays an important role on how the coordinates are going to be measured. Humans
since early in the history have long speculated on its size and shape.

Datum

What is a coordinate system?

A coordinate system is a reference system used to represent the locations of geographic features, imagery,
and observations such as GPS locations within a common geographic framework. Each coordinate system
is defined by:

¢ |ts measurement framework which is either geographic (in which spherical coordinates are measured
from the earth's center) or planimetric (in which the earth's coordinates are projected onto a two-di-
mensional planar surface).

* Unit of measurement (typically feet or meters for projected coordinate systems or decimal degrees for
latitude-longitude).
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*  The definition of the map projection for projected coordinate systems.

e Other measurement system properties such as a spheroid of reference, a datum, andprojection param-

eters like one or more standard parallels, a central meridian, and possible shifts in the x- and y-direc-
tions.

Types of coordinate systems
There are two common types of coordinate systems used in GIS:

e A global or spherical coordinate system such as latitude-longitude. These are often referred to as geo-

graphic coordinate systems.

A projected coordinate system based on a map projection such as transverse Mercator, Albers equal
area, or Robinson, all of which (along with numerous other map projection models) provide various
mechanisms to project maps of the earth’s spherical surface onto a two-dimensional Cartesian coor-
dinate plane. Projected coordinate systems are sometimes referred to as map projections.

Geographic Coordinate Systems

o I -
pammm— S 5 i [ % =
— -gp - 3
¥ vall Long - di e in degrees east or west of the Prime Meridian
¥ values Latitude - di in degrees north or south of the Equator

*« Use Decimal Degrees (angles), 3 digits or less
*  North America:

«  West of the Prime Meridian, so Longitude (X) is negative

* North of the Equator, so Latitude (Y) is positive
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Projected Coordinate Systems

® Why Geographic Coordinate System is not sufficient?
@ Not easy to make measurements (distances, areas, angles)

g P ® Most of the communication medium are 2D. Hence, the
! representation of geographic coordinate system in 2D space
will give wrong idea about distance area and shape of objects

A map projection uses mathematical formulas to convert geographic coordinates on
the spherical globe to planar coordinates on a flat map.

A projected coordinate system (PCS) is
defined on a flat, two-dimensional surface

which is generated through map
projection.

Jxw : = P
Projected coordinate systems, which are I hemial x 33!&5&2
based on Cartesian coordinates, have an I, .|,sss:uzr’ | ;ﬁt-';ﬂ’-li‘li r
origin, an x and a y axis, and a unit for EE11 T3 ) 0 L 1

measuring distance.

Projection

A Projection is a series of transformations which convert the location of points on a curved surface (the
reference surface or datum) to locations on flat plane (ie transforms coordinates from one coordinate ref-
erence system to another).

Creation of a Map Projection
The creation of a map projection involves three steps in which information is lost in each step:
1. selection of a model for the shape of the earth or round body (choosing between a sphere or ellipsoid)

2. transform geographic coordinates (longitude and latitude) to plane coordinates (eastings and north-
ings).

3. reduce the scale (in manual cartography this step came second, in digital cartography it comes last)

There are several different types of projections that aim to accomplish different goals while losing data in
other areas through distortion.

* Area preserving projection - equal area or equivalent projection
*  Shape preserving - conformal, orthomorphic
e Direction preserving - conformal, orthomorphic, azimuthal (only from a the central point)

» Distance preserving - equidistant (shows the true distance between one or two points and every other
point)

.
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Based on Projection Surface

Based on Point of Secancy

Secant projections

Based on Orientation of Projection Plane

NORMAL TRANSVERSE OBLIQUE
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Universal Transversal Mercator (UTM) Coordinate System

Nairobi
UTM 37 S

® A type of cylindrical projection (the cylinder is wrapped around the Poles, not the Equator)

® Implemented as an internationally standard coordinate system (Maximum distortion is
0.04%)

® The UTM system divides the surface of the Earth into 60 zones (1 to 60 starting at the international
date line and proceeding east), each zone has 6°(~800 km) of longitude in width and centered over a
meridian of longitude. UTM zones extend from a latitude of 80° S to 84° N.

2.1.4. Querying in QGIS

A query is a request for information (selective information) from the attribute table in QGIS based on SQL
command or expression. QGIS has some support for analyzing of SQL-like expressions.

1) Select features using an expression (attribute query)
One method to select features in a layer is to select features using an attribute query:-

To query a layer by its attribute data,

1.  Right click on the layer’s name in the Layer Panel and select the open attribute table

& 068 2100-Paa - o x
Progect Bt View Layer Seftngs Plgrs  Wectr Raster Datshase Web Processng el
BROR {02,/ 8PP LR 0 H-aeBEZ=-0 " 5 B
vy J B R & @< il . s e - B -

Loy o
Vo amraan
R A ZoomtaLayer
Show in overvien
1 Remove
L] Duplcate
Set Layer Scale Visibity
Set Layer CRS
Set Paoject CRS fram Layer
Styles .
/ Toggle Editing
Save A
Save As Layes Definition Fie._.
Fiter
Show Festure Count
Properties
i Fename

oF B PHHAMNNAN

Llegend enfries removed. B cowdrate: “MATT TLIN0M Scle | 1L737007 ) Rotstoc 00 3 ®eemde  QesanaprE @

A fa ¥ 6 W B g WO
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2. Then Select features using an expression in attribute table to type the expression.

# Atribute table - township = Features total: 330, filtered: 330, selected: 0 - =] *x
/BEEnEzeBdPo B EEE g
ceECD ' [ 5_ra Ts.pooce |-
0 1|V vsafd; MYR013004
1 2 jmoce udadcuReh; | MMRO132
2 3| Ayeyarwady apmifiy MMRO17014
- amiiedGhAel, |MMROLDL
. § | Yangon adyfir; MYRO13045
5 2jieos ViGefasmf | MMRO1016
= 7 vangon odyfMuD;caemif | MMRO13031
5 @ angon B MMRO 13043
8 9 Yangon AgyHk MMRO13014
5 10 Yangon Munfpifadef | MMROL303
0 11 |Kayin MMROD3005
= 12 Yangon Befuf, MROL3010
= 13 Yangan sk MAROL3040
= 14 Yangan [ *egrakUopfdy. | MMRD13021
i 15 [ Yangan “Hgrdlopfaym . MMRO13019
i 16[¥angon | tF;pef MMRD100L |~
‘ T
1 Show Al Features | =[m)
# Select by expression - township ) x
Expression | Function Editor
Funcoons
ARBNRBNRN [search || operators Group
' Operstors | | This group contains
B Conditional age-t
@ Fields and Values
@ Math
- | B Conversions
- | B Date and Time
- | & String
- | B Color
- | B Geometry
. | @ Record
3] a0
Output preview:
=

It is possible to type the SQL query into the SQL where clause box. Alternatively:-

—_

Click the Field that contains the attributes you wish to base the query on
Select the operator
Press the All unigue under the values box to list all the available values

Double click the value that you wish to select

I SEAEEN

You will see the query being built in the SQL where clauses box.
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/. Select by expression - township ? X
Expression Functions
(=)l =)Ll [sewen Field a
"ST" = 'Naypyitaw Counci: -- Operators = Double click to add field name to
(- Conditionals expression string.
E1Fields and V... B
— NULL Right-Click on field name to open context
- OBJECTID : menu sample value loading options. =]
- ST PCODE| | Note: )
DT :Velues
~DT_PCO...| || 'Kayin' (<]
~TS | 'Magway 3
~TS.MYA | ‘Mandalay'
- TS_PCODE ‘Mon'
ST 2 'Naypyitaw Council' 4
- Area . 'Rakhine' ;
- Label | | 'Sagaing’ =
-~ Label2 taon | st -
4« ] «» - count E Chas(hlastt -
-~ sum ~ | Load values [ allnq.legl [ 10 samples
QOutput preview: @2
[ souct [ [ ]
Selected values (records) can be seen in the attribute table:
# Attribute table - township :: Festures total: 330, filtered: 330, selected: 8 - u] *
/Bl a2ed P REE ?
.| cexcD | sT | s7_peooe or | _or_pecoe s TS_MYA Ts_PcoDE [+
o 316 | Rakhine MMRD12 Sittwe lﬁmﬂm thed f MMRO12008
115 317 Ayeyarwady MMRO17 Pathen MMRO17D001 Yegyi a&Munf MMRO 17006
o 318 | Yangon MMRO13 Yangon (South) | MMRD130003 Thardyin oefQif [MMRO13023
= 319|‘n-i-mwy1 l;m | Myeik %ﬂﬂ rdwf MMROOG00S
Kyunsu uRef;pk
Bokpyn blowfiyif;
Shadaw BSm;awm
Labutta vyGwhm
Chaungron
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B Cootrane: TR0, T8TTY Scle |LTEMLIAL ®

Some operators used in where clause:

Operator Description

‘ = Equal

<> Not equal. Note: In some versions of SOL this operator may be written as !=
> Greater than

< Less than

e Greater than or equal

<= Less than or equal

‘ BETWEEN | Between an inclusive range

‘ LIKE Search for a pattern

And Operator
SELECT * FROM Customers WHERE Country='Germany'AND City='Berlin’;

OR Operator
SELECT * FROM Customers WHERE City='Berlin'OR City='"Mlnchen’;

AND and OR Operator
SELECT * FROM Customers WHERE Country='Germany’' AND (City='Berlin’ OR City='"MUnchen");

Note: The values in column of attribute table is text, you need to use single quote ‘ * in expression but for
number case no need to add this.

SELECT * FROM Customers WHERE Country='Mexico’;
SELECT * FROM Customers WHERE CustomerlD=1,
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LIKE Operator
SELECT column_name(s) FROM table_name WHERE column_name LIKE pattern;

LIKE Operator and % Wildcard in Text field

SELECT * FROM Customers WHERE City LIKE 'ber%';

SELECT * FROM Customers WHERE City LIKE '%es%'; SELECT * FROM Customers WHERE City LIKE '_er-
lin';

More detail : please check http://www.w3schools.com/sql/

(2) Filtering values Using Query Builder

The Query Builder allows you to define a subset of a table using a SQL-like WHERE clause and display the
result in the main window. The query result then can be saved as a new vector layer. Once you set the defi-
nition query, the map is redrawn and displays the subset of features that are selected using your query. The
layer continues to be drawn with this feature subset each time the map is refreshed.

Open the Query Builder by opening the Layer Properties and go to the General menu. Under Feature sub-
set click on the [Query Builder] button to open the Query builder.

# Layer Properties - townshig | General 7 b
¥ Layer info -
Layer name | township deplayed 85 | townshio

RGSHH

Layer source | D:\Day 1'YGIS_ShapeFies_Township_Boundaries_250k_MIMU_Apr 20 14\township. shp
Data source encodng | System -

¥ Coordinate reference system
Selected CRS (EPSG:4326, WGS 84) -[2)

Create spatialindex | Lipdate extents

¥ Scale dependent visibility

enihavey &= [1:100,000,000 [=) 2 | Gy P [0 _-_:[.‘.:-.]

¥ Provider feature filter

l
Bl
(4]

For example, if you have a township layer with a ST (state) field you could select only state that is “Naypy-
itaw Council” in the Provider specific filter expression box of the Query builder.

The Fields, Values and Operators sections help the user to construct the SQL-like query like the previous
ecample.
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/ Query Builder ? X
Set provider filter on township

- Fields

OBJECTID ] Mandalay [«]
ST Mon

ST_PCODE Naypyitaw Council

DT . Rakhine

DT_PCODE | | |Segaing 4

T 1 ||| shen East)

TS_MYA | || | shan (North)

TS_PCODE ' Shan (South)

ST 2 | | Tanintharyi

Area Yangon

procs RN Sampe I

count E 42

sum -~ DUsemﬁlteredlayer

O —

o= o o> e | % [ om | Norn |

~ Provider specific filter expression

"ST"™ = 'Naypyitaw Council'

5
a0
Lok | mst || ger || canced || Hep |
The result of query will be as follow:
OGS 200-Pisa - 8 %

Prapict Bk Vo | Lovwr Swtirgn | Mhgkw Neckr fmw Ooibeis | Wb Boowiy i . . .

DEERLR A0S FEHL »RPPLRAAR e - F-ReBES=-P 30 8- BW
P /BRRAD <~ 0 || gREE = &
T [

Vo awmyasan

el

< b BP0 8AYNAN

g the edirg s of e asren laye B coorate: | 312200087 | sl (Eigmsns v Asues 00 . L )




Geo-informatics Applications in Disaster Management (Facilitator's Guide)

Question:

What difference between Query Builder and Select Features by Using an Expression?

Save selected features as new layer

The selected features can be saved as any OGR supported vector format and also transformed into anoth-
er Coordinate Reference System (CRS). Just open the right mouse menu of the layer and click on Save
selection as [{ to define the name of the output file, its format and CRS. It is also possible to specify OGR
creation options within the dialog.

(3) Spatial Query

The \'@ Spatial Query Plugin allows you to make a spatial query (i.e., select features) in a target layer with
reference to another layer. The functionality is based on the GEOS library and depends on the selected
source feature layer.

Possible operators are:

* Contains

 Equals

* Overlap

* Crosses

* Intersects

e |s disjoint

e Touches

*  Within

As an example, we want to find villages in Kyauk township. The following steps are necessary:
1. Start QGIS and load the vector layers villages.shp and township.shp.

2. Select “Kyaukme” township from township layer using expression method.

Click on the 1\@ Spatial Query icon, which appears in the QGIS toolbar menu.

Select the layer villages as the source layer and township as the reference feature layer.

5. Select ‘Intersect’ as the operator and click [Apply].
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£ Spatial Query ? X

Select source features from

| mmr_vilages_2009101 v |
% 110 selected geometries

Where the feature

Intersects |~]
Reference features of
| township ~

(% 1selected geometries

And use the result to
Create new selection -

Then click “Apply”. Now you get a list of feature IDs from the query and you have several options, as shown
in figure.

# Spatial Query ? X

{S&dm' from ~ Result feature ID's

| maw_vilages_20091014.n [=)
110 selected geometries

Vihere the feature
Intersects [

| £ township -
% 1selected geometries

And use the result to
10358 -
[ammsdecm ]v] 10358 =
AN3AE0.
110 of 16432 identified
|| Zoom to item
110 of 16432 sel 1 by "Create new sel "
|| Log messages

Click “Close” button and you will see the selected villages inside the Kyaukme township.
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# OGIS2.10.1-Piss
Project Edt View Layer Setbngs

Plugns  Vector

DEBRBRLER HOF

V/BRRAD |

)
V; & =Y 'ﬁm'; Q =
'ﬂ X & mmr_villages_20091014_n

3 * [l townshin
Ao
»

e

%
@R
5
Vv

%
\(’;;v
S
+

]
110 feature(s) selacted on layer me_vilages_20091014 . : Scale | 1:863,373  |*| Roton: (0.0 S ®Render Qerscaan @

And also check the attribute table of Village layer.

# Attribute table - mmr_villages_20091014_n :: Features total: 16432, filtered: 110, selected: 110 - [m] X
/B |&e a2 BPo B[R EE ?

SD_Pcode State_Divi D_Pcode District TS_Pcode Township VT_Pcode Village_Tr 2

10339 MMRO15 Shan (Morth) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMR0O15012034

10340 MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMR0O15012067  Chone (Mongnga..

10341 MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMRO15012067 Chone (Mongnga

10342 MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMR0O15012065 He Hkam (Mongn...

10343 MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMR015012055 He Kwi

10347 MMRO15 Shan (Morth) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMRO15012003 Hko Mone

10348 MMRO15 Shan (Morth) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMR015012003 Hko Mone

10349 MMRO15 Shan (Morth) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMR015012029 Hu Kut

10350 MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMR015012029 Hu Kut

P MMRO15 Shan (Morth) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMRO15012052 Kun Hin i

MMRO15 Shan (Morth) MMR0O15D003 Kyaukme MMRO15012 Kyaukme MMR015012052 Kun Hin ﬂ




2.1.5. Manipulation and updating
Preparing data and join to GIS database
e Start QGIS and add file “MDY_Township_UTM” and “Road_UTM”

& oois
Project Edit View Layer Seftings Plugns Vector Raster Datsbase Web Processng Help
— w el P o = 1 - T} 8 ~a = .
DeEBRLR “".=|ﬂ|@:‘)"")—-' SHPDODAAR e-[[F-p 8 BE Y =" % - B %
V/BRR <0 "mugumgn & &
Layen &x
Ve AewvTdRO
- S uim_um
% [ HOY township UTH
b
Iz
® | |
\itribute table - MDY_township_UTM = Features totak 7, filtered: 7, selected: 0 = a ®
B feaEedPe i EEE ?
=T -E o
CBECTD st | stecoe | ot | orpocce | ™ | msma | Tsecoce [
1| Mandalay MMROI0 Mandalay MMRD100001 Prigyitagon IO HcGel | MMROI000S
52 Mandalay IR0 | Mandatay MMRO100001 Mshasungmyay | rimatmfay MMRO 10003
54 Mandalay |mRo | Mandalay I | iy
116 | Mandalay |MeRDI0 | Mandalay MMRO10006
158 Mandalay [mR30 | Mardialay MMROO0OT
2 |MeRDI0 | Mandalay MMRO 10004 ‘%‘
et I h
Em

vl PR F3 X0 bz ME W

*«  Open attribute of MDY_Township_UTM you will see there are 7 records of the name for each township.
And also see code of township as “Code_Township” containing same code value like in Pop2012.csv in
order to join the attribute table of MDY_Township_UTM and Pop2012.csv excel table.

e Add Pop2012.csv to QGIS, then open the attribute you will see population and code for each township

« Join pop2012.scv to attribute data of “MDY_Township_UTM” by right click on layer of “MDY_Town-
ship_UTM” then select “Properties”

# Quantum GIS 1.8.0-Lisboa
File Edit WView Layer Settings Plugins Vector Raster Database Web Help

THmEddidc RRPPPRFEEARBPI 7000 Faydh

BANVIUNAAADNDE «S0d L oA EPAARIAALR L0
AP ORERIANADDC PR-C-aEBE-ORKRT HPWY BIFE
Laves &)

B %\ Road UTM

o %] Township UTM e
. Zoom to Layer Extent

Show in Overview
‘ Remove

Set Layer CRS

Set Project CRS from Layer
7] Open Attribute Table
# Toggle Editing
Save As...
Save Selection As..
Query...
Show Feature Count
Properties

Rename
Copy Style
Add New Group
& Expand AN
7§ Collapse all
Update Drawing Order

X Control rendering order
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. Choose the tab “Joins” then click on to start join the csv file to the GIS data.

r.ﬁ Layer Properties - Township_UTM [&i
A

| wfstie | Labels |

®)(=]

Join layer | Join field | Target field

* Select “pop2012” for Join layer, “Code” for Join field and “Code_Township” for Target field. Then click
OK

2 Add vector join

Join layer ' pop2012 |~]
Join field Code B
Target field [Code_Tm ]vJ
% Cache join layer in virtual memory

[] create attribute index on join field

o || conce

«  Now you will be able to see the population in the MDY_Township_UTM attribute already.

& Attribute table - Township_UTM : 0 / 7 feature(s) selected

Township " | Code Towns Township pop2012
0 |Amarapura 1| Amarapura 797130
1 | Aung Myay Th... 2 Aung Myay Th... |179822
2 | Chan Aye Thazan 3| Chan Aye Thazan | 171967
3 | Chan Mya Thazi 4|Chan Mya Thazi |314269
4 | Maha Aung My... 5 Maha Aung My... |173962 %_
5 | Patheingyi 6| Patheingyi 463485
6 | Pyikyi Tha Khun 7| Pyikyi Tha Khun | 333762

* Save as to be a new shapefile. Give a name as “Township_pop”

e
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Format | ESAI Shapefi [x)

# Quantum GIS 1.8.0-Lisboa
ImEdic RRPEPPREURBP I 7
AN WAAADND «S0H el w@l (e

CrVONBRIRNADDC b @-Gew D | =

"""" w7 B = [Layer RS =
[wes 84/ UTM zone 474 | | Browse |

Saveas »t/Session 3.1/data ex 3.1/Township_pop.shp | | Browse |

~OGR tion opti

Data source

7 Colapse all || Skip attribute creation
|| Update Drawing Order | Add saved file to map

? ok || Cod || v
X Control renderino rder -— g s

Area calculation in QGIS

« Add layer of “Township_pop.shp”to QGIS
* Open attribute table and start editing mode by click on

e Click on field calculator icon and the calculator box will appears.
Check on “Create a new field”

Assign Output field name as “Area_m”

Assign Output field type as “Decimal Number (Real)”

Assign Output field width as “10” precision as “4”

Double click on $Area in Geometry

Click OK

O
O
O
O
o
(¢]
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l || Only update selected features

‘ &]O’nhamwfﬁ‘d

|| Outout field name | area_m -
[~
Selected Function Help
| Oops! QGIS can't find help for this function.
The help file for Sarea was not found.
“ If you would like to create i, contact the QGIS development
team.
| =
| | & Record
: [ Fields and Values
| O
Expression
| | sarea
H
l Output preview: 539538884, 35226
[ ok J| conce || hep |
*  You will see the result of area calculation in the attribute (in unit of meter)
Z Attribute table - Township_pop :: 0 / 7 feature(s) selected _ L= B f——
Township " | Code_Towns Township_1 pop2012 Area_m
0 |Amarapura 1 /NULL 797130 195170640.396027
1 |Aung Myay Th... 2 | NULL 179822 25884599.3971558
2 | Chan Aye Thazan 3| NULL 171967 11701688.7079773
3 | Chan Mya Thazi 4 NULL 314269 26009798.2314148
4 | Maha Aung My... 5|NULL 173962 14485581.2084045
5 | Patheingyi 6 | NULL 463485 605119225.338379
6 | Pyikyi Tha Khun 7 |NULL 333762 32764018.593811

BEEER)*Z)E)[0)[E) (@) (8] ek [ n e ]x) [ (s ]

|| Showselectedonly | | Search selectedonly ¥ Case semitve Advancedsearch | 2 | Clse |

*  Once the calculation is done, click on again to save and finish editing mode.

Question: Please calculate area in square kilometer.

e
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Length calculation in QGIS

*  Open attribute table of “Road_UTM” and start editing mode by click on

e Click on field calculator icon and the calculator box will appears.
Check on “Create a new field”

Assign Output field name as “length_m”

Assign Output field type as “Decimal Number (Real)”

Assign Output field width as “10” precision as “4”

Double click on $Length in Geometry

Click OK

0O O O O O o

Oops! QGIS can't find help for this funection.

The help file for Siength was not found.

f you would like to create &, contact the QGIS development
team.

& Record
) Fields and Values

R WA e e TR N Y
Expression

*  You will see the result of length calculation in the attribute
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2 Attribute table - Road_UTM :: 0 / 1849 feature(s) selected

OBJECTID TYPE length_m =
0 1] tertiary 13273343'
1 2| unclassified 16125.1346'
2 3/ residential 41.7378'
2 4 | residential sm.u‘pl
4 5| service 739
5 6 | service 155.1966'
6 7 | service 270.0404f
7 8 | residential 410.0715
8 9| service 124.4262
'] 10 | service 1216781 i
10 11 | residential 413.8245 (x
1 12[service Rdddddlddd =
SEEEQ)*[L)E][e]E)[E) (8] ke e[ (]
| Show selectedonly | | Search selected only | Case sensitive \Advancedsearch 2 | Close |

*  Once the calculation is done, click on again to save and finish editing mode.
¢ Please calculate length in kilometer

Population density calculation

Back to “Township_pop.shp “shapefile again. Now, we have number of population and area already.
The equation of population density is:

Number of population

Population density =
Area

«  Open attribute table and start editing mode by click on

e Click on field calculator icon and the calculator box will appears.
- Check on “Create a new field”
- Assign Output field name as “PopDen”
- Assign Output field type as “Decimal Number (Real)”
- Assign Output field width as “10” precision as “4”

- Select fields in “Fields and Values” and required operator also select from operator list to be put in
expression box

- Click OK

.
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Field

Double click to add fiekd name to expression string.

Right-Click on field name to open context menu sample value
loading options.

Sl Jlldl)

"pop2012 * | "Area_sgkm®

*  You will see the result in the field “PopDen”

8 At table - Tommahie vion S0/ 7 featinels) seleciad (eSSl
Township _V Code_Towns Township_1 pop2012 Area_m area_sqkm PopDen

0 |Amarapura g 1/ NULL 797130 195170640 | 1951 4084.27

1| Aung Myay Th... 2| NULL 179822 25884599.3 | 25 6947.065212056%

2| Chan Aye Thazan 3| NULL 171967 11701688.7 | 11.70168870 14695.9130678948

3 | Chan Mya Thazi 4| NULL 314269 26009798.2 | 26.0097982314 18 | 12082.71579824%

4| Maha Aung My... 5/ NULL 173962 14485581.2 |14 5/12009.3213725568

5| Patheingyi 6 NULL 463485 605119225 | 605 765

6| Pyikyi Tha Khun 7 NULL 333762 327640185 32764018593§1 10186.8456411829
E

DEEER)EFEE) () E)(@)] ] ) n (et 2] [_semer ]

| showselectedonly | | Search selectedonly % Case sensitive Advancedsearch| | 2 | Cose |

Calculation number of male and female in each province
e Assuming that number of male is 45% of population

¢ Please calculate number of male and female by using the attribute in the layer of Province_pop”
based on the above assumption.
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Questions?
1. Which province has the biggest area?
Which province has the highest density of population?

3. Which province has the least number of female?

2.1.6. Map Composer

Now that you’ve got a map, you need to be able to print it or to export it to a document. The rea-
son is, a GIS map file is not an image. Rather, it saves the state of the GIS program, with references to all
the layers, their labels, colors, etc. So for someone who doesn’t have the data or the same GIS program
(such as QGIS), the map file will be useless. Luckily, QGIS can export its map file to a format that anyone’s
computer can read, as well as printing out the map if you have a printer connected. Both exporting and
printing is handled via the Map Composer.

QGIS allows you to create multiple maps using the same map file. For this reason, it has a tool called the
Composer Managet.

* Click on the Project ——> Select New Print Composer. Then you’ll see a Composer title dialog appear.

GG 2100 P

£ Composertitle  ? X

Create unique print composer title
(title generated if left empty)

| [~)

* GIVE THE NEW COMPOSER THE NAME OF MAP_1.

4 Composertitle  ? >

Create unique print composer tite
(titte generated if left empty)

Map=1 7 ]

oK Cancel |

-



* CLICK OK. THEN YOU WILL SEE THE BANK MAP COMPOSER DIALOG WILL APPEAR.

& g1 = o o
Composer Gt Vew (ayout Al Jettrgs
BLoORD R &%« BAALLRE SHAALCE Bl ¢ Hax®
YT D SR P [ P [ M0 e 0 P O ey ey e | e P B (st | Commenc iitory
o= Commard by x
- 3 <empty>
P
) :
;.:':?: Compositon | ltem propertes | Afias generation
Bkl - Compostn |x.
L7  Paper and quablty B
EE? Presets A4 (2000257 mm) > =
- E Width [:er.x-—::tﬁv
A I5)
i) Hesght 210.00 B e
'?' Units = -
A g: W ofpages ER="
m o uoin o
“'_: Page badkground Change...
A 0 =L
_: Prinit as raster E
x: 263653 men wOmm page: 1 %.5% -

Basic Map Composition

1.  Define the map scale and then select the paper size, Orientation and Quality (export resolution)
according to fit with your map scale and paper size.

- o x |of - o x g
pen 5
ey T b s 5 “ P &
CRAAdEE Bt IR AACE T eddiny®
Civa P, dems | Commandbatory ! oo 0], tems | Command bstory o
Comenaed bty * Commant by S
Misp scale: changed Mg scale changed
Compostion  Tiemproperties | Atiss generabon ComposSon | [tem properties | AfSas generston
I st i Comgnaon =
[} -]
L = w Paper and quality =
Main properties 1
) Presets A4 (210x297 men) =
Cache v | Upsdate preview: i = Ha
=] &
Scale 125000000 L= = ¥
o) Hecht oRE
Mag rotaon | 0.00 ¢ =R =1 bt 13
was [
K Do map carvvms items v —'7.‘“_‘
Lock layers fo map tem =) L o
st o e B Orientaton Landscace - & {
v Extents
— = — Exportreschiton | 300 do =
X |-185.751 L= -
=1 Pt s raster =

2. Click on the Add New Map button a . And click and drag a box on the blank page. The map will
appear on the page.
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o A Map 1 - (w] X LB Ffnd -
P-;te! F¢ | Composer Edt View Layout At Settngs P5: Replace
e BROORADReR LA NAPLC INBALE Bk P Ha AP
hpbea iting ~
[ @ P e e e e e ) Dema, | Command history *
Command bamsey x
Map added r
= Charge item size
Toem deleted
- - Item deleted
1 Hap acded
=13 Ttem deleted
= [ Map added B
: u| Change item position e
: [y = Them deleted &2
- Lo 3; Compositon | Iempropertes | Afias peneraton
- q, = Composton x
3 w Paper and quality =
- .':u '3'5 Presets AA (210x397 mm) -~ &
2E & v | BHe
[-] = -
g L resht | e
: = I Dragand pull . -
8- T
o B Nomber of pages | 1 = S
m = Orientation Landscape | &
gl oz
L2+ = Page badkground Change...
ﬁ: 300 dx =
-: Prnt as raster vl
= o 171504mm yo1M.028mm page:d %5% = .
PageZiolz  I6words L3 Engiih [Urited Stated T B

3. You can also move the map (the box) using Move item .

4. Zoom and pan the map in the main QGIS window. You can also pan the map using the Move item con-
tent in the fix frame (in the box).

5. Map elements

(a) Map Title

¢ Click on this button to add the title of map and drag above the map, and a label will appear at the
top of the map. Resize it and place it in the top center of the page. It can be resized and moved in the
same way that you resized and moved the map.

# Map1 - o x
Composer Edt View Layout Aflss  Settngs

18

0|

ltem propertes | Afias genersbion

Camgnsten

|

w Paper and qualty

Presets A4 (250297 mem) -

0040

|
i
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* Select the label by clicking on it.
* Click on the Item Properties tab in the side panel of the Composer window.
* Change the text of the label to “Map of World”:

* Use this interface to set the font and alignment options:

B
BACE Bl ¢ Han®f
T e -

Changs item position ) -

g
&
|

i
g
i
i
i

i
£

EEE

TEELEEICN |
¥

m“lm-

AaBbYyZz

ﬂ% i

I||||| i
1y
; !;

® Left ) Center ) Right

[
l
d

(b) North Arrow

¢ Click on the button % (add image) to add a north arrow and drag on the page.
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(c) Scale Bar

¢ Click on the button
scale bar.

to add a scale bar and drag on the page. And also change the setting of

=2{ ¢l
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(d) Legend

*  Click on this button (add new legend) to add the Legend. And drag on the page to place the
legend, and move it to where you want it:

i

=k BARAEC |
|| it PP FPRPR oY,
s '
D
¥
ml 3 .
ka2
'1&-—3
EIE
SE
lml 3
L

Customizing Legend Items

e In the Item Properties tab, you'll find the Legend items panel.

¢ Unselect the Auto Update and then some icons are active below the Legend item.

# 1 - o *x
nv::ea!e-wwm
BRCRoRBegRRhee NP0 Y HAALE D¢ Aaxy®
@ :|||P|1||I|i||H|1|I|||iW|||I||||F|1|I||||H||1I||||F;”i||l||||h| Mmmn‘fmﬁj—
:D? Map of World w Main properties =
_ N o [tegend ]
@ : ekt =)
u]:? wen Map 0 Iz
B _ 'mwfml J
@’— ] Ao vpdatz
E §: = L7 continent
3| — :
D : iy
~[E: i
LIE -
I

¥ | Mala=12)z]Y] -
x: D:l.ﬁs- ¥ 167.871mm  page:l [52.5% || Litem selected ’

* Delete it from the legend by clicking the minus button: E .

*  Select a layer from the same list. Click the Edit button E ;
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CREBeRhakhos NP0 SNAACE D¢+ Har®
-ﬁutluunﬁu] ulﬁiulunﬁ il liiﬁlll}l; W wl“'m[_m_MJ

:
o e ok | =
Pl - T

w Main properties tE
Tte | Legend ]
Title algrment:  Left v]
ag Mep0 i=
Wrap texton | |

g TAEPEEEY

x:30.536mm  y:7B.6421mm  page:l s2.5% * bitemselected 50 10 Settings to actvate Wi

6. Finally the map is ready for export You’ll see the export buttons near the top left corner of the
Composer window:

The other three buttns IIowyou to export the map page to a file. There are three export formats to
choose from: E E'nq

* Export as Image

* Export as SVG

* Export as PDF

2.1.7. Georeferencing

In this exercise we will be using Google satellite image (extracted image) of Mandalay to be rectify. You
will need at least four (4) reference points or corners with valid coordinates.

Given Coordinate

i Lat Lon
GCP ID | Deg | Min | Sec
1] 5] 9.208
2 | 6| 289
3 6| 235
4| 503277

1. Open QGIS
2. In the main menu tab select ‘Raster’ and scroll down then select ‘Georeferencer’

3. Georeferencer window will appear

e
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# Georderencer - geoeef imagelpg
Fle Edt Vew Setigs

Brannent 0PPPRAB ki

[Raster | Database Web Help
¥ Raster calculator ...

Georeferencer

Interpolation
1@ terrain analysis  »

{  Projections o 15 * v r_f% v e

4 Conversion r F’
Extraction LS
Analysis L GCP table
Miscellaneous > [

GdalTools settings

4. Load your raster data or satellite image by selecting the ‘Open raster’ button and locate your
file at your training directory

5. Select the image called ‘georef_image3.jpg’ highlight the file and click ‘Open’

> %o Hx% 0LLP KM ka

O NN NN W W YOI

6. The CRSS (Coordinates Reference System Selector) will appear asking you to select or input the
desired coordinate system would you apply to the image.

7. Locate and choose the ‘WGS84 then click ‘Ok’ button
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[

Il | Define this layer's coordinate reference system:
This layer appears to have no projection specification. By defaut, this layer will now have is projection set o that of
the project, but you may override this by selecting a different projection below.

< E ][]+ l
Coordi e of the world || Hide deprecated CRSs
Coordinate Reference System | Autherity D =)
T wessd EPSG4326 D

- WGsT2 IGNF:WGS72G

Wake Island 1952 EPSG4T33

World Geodetic System 1984 IGNF:WGSS4G
< HE ] ]

- Wallis - Uvea 1978 (MOP78) IGNF:WALL78GEQ a

+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs +towgs84=0,0,0

WGS84

The World Geodetic System is a standard for use in cartography, geodesy, and navigation. It com-
prises a standard coordinate frame for the Earth, a standard spheroidal reference surface (the datum or
reference ellipsoid) for raw altitude data, and a gravitational equipotential surface (the geoid) that defines
the nominal sea level. (source: wikipedea.org)

UTM Zone 47N & 48N Projected CRS used in World - N hemisphere - 96°E to 102°E - by country

WGS 84 / UTM zone 47N is a projected CRS last revised on 08/25/2006 and is suitable for use in
Between 96°E and 102°E, northern hemisphere between equator and 84°N, onshore and offshore. China.
Indonesia. Laos. Malaysia - West Malaysia. Mongolia. Myanmar (Burma). Russian Federation. Thailand. WGS
84 / UTM zone 48N uses the WGS 84 geographic 2D CRS as its base CRS and the UTM zone 48N (Trans-
verse Mercator) as its projection. WGS 84 / UTM zone 48N is a CRS for Large and medium scale topo-
graphic mapping and engineering survey. (source: Wikipedia.org)

After pressing ‘OK’ button your image will be automatically loaded in your Georeferencer window

It is not rectified yet you’ve just specify the CRS of the image. It needs a reference point in order to do
that. Please refer to the given coordinates above.

10. Inputting the four given coordinate points as GCP

1. Zoom to the pointlin the upper left corner of your satellite image. Use the pan, zoom in and zoom out

tool @ﬁ)ﬁp

12. Click the ‘Add point’ button

13. After clicking the add point button your cursor will changed to plus symbol.

.



14. Input the map coordinates of pointl (the X and Y value)
15. Please take note the Y = Northing / Latitude, X = Easting / Longitude
T X

7 Enter map coordinates

Enter X and Y coordinates (DMS (ald mm ss.55), DD (dld. &) or projected coordinates )]
which correspond with the selected point on the image, Alternatively, dick the button with icon of a
pencil and then dick a corresponding point on map canvas of QGIS to fill in coordinates of that
point.

X /East [96 55.208 | ¥ /North | 220 13.6
| Snap to background layers

#° From map canvas Cancel

16. In the Enter map coordinates window the value of the pointl is already plotted and press ‘OK’ button

17. Repeat the process no. 12 to 16 do this for the rest three points the 2, 3 and 4

18. Your window will look like the figure below

# Georeferencer - georef_imsgeljpg
Pl Edt Vew Setirgs

Br3%%e 5% [0L2LPPDRA8 =~ ok

155167 251465 96,0855 a0
e T e - 5

[ vatle | ® | sowarx | sowaev [ oetx | oty | ocooss | erooes | mesholooss |
" a o o )
[x ' =

19. Save the GCP points by pressing this button 7

20. Save it to your working directory and name it ‘georef_gcp’

21. Click on Transformation setting '-{53' and input information below

o Transformation type: Linear




Geo-informatics Applications in Disaster Management (Facilitator's Guide)

o Resampling: Nearest neighbor
o Compression: LZW
o Output raster: georef_image_modified

o Check on the small box saying ‘Load in QGIS when done’

/ Transformation settings ? X
~Transformation parameters
I'n'a-sﬁnlnﬂon type ‘Linear iv
Resampling method  Nearest neighbour ||
Target SRS invalid projection \v@
- Output settings

Outputraster 'ta_2_1_5_GeoRef/Ouput_Data/georef_image3_modified.tf | ...

Compression | None |~]
|| Create world file only (inear transforms)
|| Use 0 for transparency when needed
|| set target resolution
Horizontal | 1.00000 =
Vertical |-1.00000 =
i
Generate PDF map | -]
Generate PDF report | | 9
| Load in QGIS when done

[Coc )| ome [ wo
4

23. CRS window will appear. Just select the ‘WGS84 ... then click ‘Ok’ button

22. Press ‘OK’ button then click on the start Georeferencing button

24, 1t will load automatically to your QGIS map canvas.

2.1.8. Creating Vector Data

Before you can add new vector data, you need a raster dataset to add it to. In our case, you’ll begin
by creating new data entirely, rather than editing an existing dataset. Therefore, you’ll need to define your
own new dataset first. This time you can use the previous geo-referenced image as the background image
for creating vector or digitizing

You’ll need to open the New Vector Layer dialog that will allow you to define a new layer.

Creating Point Layer

e
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Step 1

* Navigate to and click on the menu entry Layer New New Shapefile Layer.

# ool - a8 x

Pemect B e e Mg Catsbese  Wel  Precesny el

S ST, o, 0 -- b MEY s 0 0 B
F et Lavers o

28| STTTL Snmmee - .

=

C L BASEDSMMYNANS O

1. Click on the Point radio button

2. The next field allows you to specify the Coordinate Reference System, or CRS. A CRS specifies how to
describe a point on Earth in terms of coordinates, and because there are many different ways to do
this, there are many different CRSs. The CRS of this project is WGS84, so it’s already correct by de-
fault:

3. Next there is a collection of fields grouped under New attribute. By default, a new layer has only one
attribute, the id field (which you should see in the Attributes list) below. However, in order for the data
you create to be useful, you actually need to say something about the features you’ll be creating in this
new layer. For our current purposes, it will be enough to add two field called Type and Name.

4. Replicate the setup below, then click the Add to attributes list button:




Geo-informatics Applications in Disaster Management (Facilitator's Guide)

4 New Vector Layer ? X
~Type

‘® Point () Line " Polygon 1
File encoding  System |~
iselected CRS (EPSG:4326, WGS 84) ‘IE] 2
—New attribute

Type | Textdata v 3

Width | 80 Prl |

I | | zy Add to attributes list ||

~ Attributes list
Name | Type | width | Precision
id Integer 10
1] (e | (e]*)
[ 5, Remove attribute ]
o |l cont [ v
 New attribute
Bne [1y0e )
Type | Textdata )
width [1 | preasion
Iﬁjwmmm I
E

e Click OK. A save dialog will appear.

.
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/ New Vector Layer ? X

Type
{@m ) Line  Polygon

File encoding system B3]

[sduumsmm,mm |vm
~New attribute

Name ||

I
Type Textdata [2)
width |15 Predision | J

J

{ 118 Add to attributes st

 Attributes list
id Integer 0
Type String 15
Name String 15
< i ] G1*)
15 Remove attribute
o || comet | e |

* Navigate to the your desired directory. (e.g. E:\aboutme\Project2016\UNHabitat\RRD_DRM\Data\
Exe_2_2\Data_2 1 _6\Ouput_Data\....)

e Save your new layer as BuildingPt.shp.

& Savelayer as...
4 || « Local Disk(E) » aboutme » Project2016 » UNMabitat » RRD_DRM » Data » Exe22 » Data2 16 » Ouput_Data v &  Search Quput_Data
Orgenize *  Mew folder =

3 This PC A Mame - Date modified Type Size

B Deskiop | BuildingPtshp 28-Oct-1625TPM  SHP File 1kB|

[ Documents

& Downloads

B Music

(=] Pictures

B videos

‘i Local Disk (C:)

- Local Disk (D)

= LocalDisk (E)

File name: | BuildingPt.shp <]

Save as type: | ESRI Shapefile [OGR] (*:shp *.SHP)

N ol

The new layer should appear in your Layers list.
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/4 QGIS2.10.1-Pisa - X

Project Edit View Layer Setings Plugins Vector Raster Database Web Processing  Help
DEEROR A 0BPerHPLRA AR - H- R e BEY=-0 5 @A BW
F/BERAG=<E 0 "SmaERRw A

e
4% T®AL

x| BuildingPt
: georef_image_meodified

4

L BT ROBSDINANS O

5

o = g T e - A
%) coordinate: | : - Rmanw:@Render @ epsc

«

Step 2
«  We will digitize the buildings from geo-reference image by categorizing as Gov, Res, Edu and etc. So
firstly

¢ Right click the “BuildingPt” layer and select the property and then click the Field tab from panel and
select View Map from Edit widget.

# 0G5 210.1-Pisa

DEERLR S O@FL»
/BB AT <0 B ' -HA

L BSY20888YNANS O

¥
Togoes the edtng state of the currert Liyer

Nt rate \Afivy | osiic e Rl
ActivabeWin

ot | o e |

e Then type value and description for three categories as Edu, Gov and Res. Then click OK.

e
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 Edit Widget Properties - Type (BuildingPt) ? X
Check Box X Editable
Classification || Label on top
Color
gm'“m: Combo box with predefined items. Value is stored in the attribute, description is shown in the combo box.
numeration
File Name Load Data from layer  Load Data from CSV fle
Hidden
Photo —
i Value Description N
Relation Reference Edu Education
Text Edit
Unique Values Gov Government
1 T 3 or
Res Residential
Vo Mation

Web View 4 ﬂ

o) cone

oo
e Clcik Toggle Editing tool to start digitizing. Then click ot . Add Feature tool to start drawing
the buildings as point features from background layer.
£ 0615 210.0-Pisa - B8 X
Project Edt View Layer Seftings Plgns Vector Raster Datsbase Web Frocessng Help
DEEBOR A0S (FLARPLRALAR G- R-ReBEES -0 5™ 3 BW
A< @ "EYNFRER 5 4

2718
O m=)

e Click the point in the middle of one building compound and type 1in ID and select “Government” from
Type and give the name as MCDC. Then click OK.
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Type |v] Type [Govenment ‘v]
ducation

Name fiame [mcoc
Residential

ook | el Coc ) e |

* Thendigitizing the other buildings like government, residential and education. Then editing tool
to stop digitizing and save the layer as BuildingPt.

- o

“‘“wmmwmm—mmu .
BEERLR S0 2L HPRLRALAR Q- R-R s BEZ=-P 0 @I BW
/BER AT~ 0 "sma555% = 4

o 8%

* Then right click the layer of BulidigPt and select the property. Then go to Style tab. Then select the
Categorized and also select Type in column. Click the Classify button.




& Layer Properties - BuildingPt | Style

e

Color ramp -Il [source]

Invert

Delete all Advanced ~
=
1= Feature blending mode MNormal v
[ ] coe desty | | vep |
¢ Then we can see the different types of buildings as different color in BuildingPt layer.
# QGIS2.101-Pisa - a ke
Project Edt View Layer Setbngs Plugns Veclr Raster Database Web Processng Hep
DEERBER A0S 2L HAPLARR e -HilsesBET =0 ¢
P /BERAB <0 "EN%E%%™

T L
e =
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Creating Line Layer

¢ Please repeat the previous step 1and choose Line option in New Vector Layer Panel. And then Saved
as RoadLine.shp.

«  We will digitize the road from geo-reference image by categorizing as Main, Secondary, Sub-road
and etc.

« So firstly Right click the “RoadLine” layer and select the property and then click the Field tab from
panel and select View Map from Edit widget. Then type value and description for three categories as
Main, Sec and Sub. Then click OK.

Attriute sdtor layout:  Autogenerste - Pythan Init function a 5

# Edit Widget Properties - Type (RoadLine)

Check Box W Editable

Classification Label on top

Color

Datu/Time Camba box with predefned items. vaue s stored n the attrbte, Gescrption i shann i the combe bar.
Enumeration

File Mame

Hidden

Pheto

Range

Pelation Reference
Text Edit

Unigue Values
Uuid Generator
Value Map

Walue Relation
| Web View

J AV
e Clcik Toggle Editing tool to start digitizing. Then click ¥
drawing the road as line features from background layer.

Add Feature tool to start
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i:.sz:‘_‘::wmmwmmm_wm - ) N 2 =
DEBRERR A0S L, rllPPLPRAR Ae-F-ReBAET=-0 5 @- BW _
I/ B B i< B "M 5%ss~ 5 &

: - =
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4
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Click the add line feature in the middle of Road. Then right click and type 1in ID and select “Main” from
Type and give the name as 66th road. Then click OK.

/ Roadline-F.. 7 X
d |1 a|
Type | Main Road e
Name |66th road| a|
o || concel |

Then digitizing the other line features like secondary road and sub road. Then editing tool to stop digitiz-
ing and save the layer as RoadLine.

i A e e e R e e Dekhas S ey e
CoBRLR (oS sp rAPLAAC o-B-aa0E82s-P g B A
F/B'CBARD 2D "myasss = 4
=]

Ve

»

.

I

»

e

L]

L]

L]

L]

%

\ﬁ.

[

4

Then right click the layer of RoadLine and go to Style tab. Then select the Categorized and also
select Type in column. Click the Classify button. Then we can see the different types of road as different
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color in RoadLine la yer.

& CE52101-Pies - 8 x
Poject £t Vew Pgrs Racter Catsbese Web Processg Heb

NEERLR [0S A5 NPRLLHLAR Q0-H-ReMES=S-O30 5 BW
P/ BCR AT &SNS EER B i'.

o]

=
Vi awysaa

T %, Rasdlne
® — b

# [ g

® e
% [ groret_image_modied

T h RTNRBSAAYNAN

Polygon Lyaer

Please repeat the previous step for Polygon layer for block and save the layer as “BlockPoly.shp”.

Remark: go to snapping Option in Setting sub menu from Main Menu. Then change the Snapping Option
as below.

£ OB 2I0)-Pes - a =
raject Bt Vew Layer R

De@ Bt ALpAAPRALR Q- B-REAEEZ=-P 3 3 BW
'_mﬂ RN ES A

4% Confaure S
|, Costomanten...

TE RTOSHHMAINANS O

By chaning snapping option like previous step, you can avoid the intersect area when you draw the adja-
cent polygons (silver polygons). We can also classify the types of buildings like the previous steps in point
and line.

e
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/. Snapping options

|| Enable topological editng | | Enable snapping on intersection oK ][ Cancel ][ Apply

# OGS 2.10.1-Pisa
Project Edt Vew Llayer Settegs Plgns Vector Raster Database Web Processng Heb

DEEROLR A0S 2o HPRLAAR Qe- - BP0 @3- BW
V/BER /AT~ [ ®mysnsm - &

e
RS g -
"
® F georel_image_modified

[+ 85050888 YNANS 0

{

2.1.9. Spatial Analysis (geoprocessing)

There are 971 buildings in the Smart City classify into 3 categories based on the size of the building as

define as:
Type of Building Area (m2) Relocation Cost (USD)
Small Building <100 5,000
Medium Building 100— 300 10,000
Large Building >300 25,000
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There was a big flood event in year 2010 and the lots of damage were occurred. Finally, the government
came up with the flood risk zone. It divided into two risk zones (high and low zone)

-High risk zone of the flood inundated 150 meter from the center line of the river - Low risk zone of the
flood inundated 300 meter from the center line of the river.

1. Open the layers from exercise folder. (police station, road, river, bd_footprint and admin boundary layer)

Creating Buffer Zone for Risk Zones

2. Open the ‘Multi Ring Buffer’ tool from ‘Geoprocessing Tool’ in ‘Vector’ main menu. And input file as
“River” layer and create the buffer distance for 150m and 300m. Don’t forget to select the river.shp
(the desired layer to create multi ring buffers).

_/ QGIS 2,184
Project Edt View Llayes Setbogs Pgns [Vecke| Raster Datsbase Web SOP Processng Heb
. [ [ Cowdmaeconre Nelenel BN
DEBERGER Al : PRl DOI
/B e R e o i ¥ @ G-
ﬁ) Q V: @.@m ' Dt 0.010000
= 5 Spatial Query ¥
= 0% T D% oo
Research Tools '
FELEMNMPREEE o
fr—— 1 Geomatry Tools '
Vo o ¥ avmml oo '
'n | ® Palice Station | -
o B et 7 Multi Ring Buffer X
'a' ;w BO_footprint o ..-
|| Admin_Boundary =
@~ Settings | Advanced |
L5 v zEzss
&g~ | fort Buffer Distance 150,0000000000 o |
A e -
&é‘ e TR E Segments to Approximate |0 =
Vo . é | Mumber of Rings 2 =l |
2] sgue & [ Buffer only selected features
(-] ' - % Dissolve features before buffering.
Coordnate 20307, 243266 m
2 O ) B va r3 #a

The result will be seen as follow and this is the temporary file. Then please right click the result layer and
click “Saved as” to keep in you desired location.
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'a uim

fo | B=m-

% EE .

@. Admin_Boundary

]

@v
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# Savevectorlayeras.., ? x

Format. ESRI Shapefie -

fOuput. e

Flename (RRAD

[DatafExe_2_1/Data 2 1 4 ¢

Layer name |

CRS

@] |

Selected CRS (EPSG:3264, IM_SSM.NINWM b

I

Encadng

(] Save only selected features

System -

b Select fiekds to export and their export options

¥ Geometry

] Force mult-type
L} Indude z-dmension

* Layer Options
RESIZE | MO -
SHPT | <Default> -

-
¥ Custom Options. 1=

You can also check the buffer distance in attribute table of this layer.

e
Projct Edt Vew Layer Settings Plugns  Vector Raster Datsbese Web S0P Processng  Mep
NeBRBRR sGelreorappasBl

5 a

P/ BRG-RBRO XD 4+ P P® @ a-
A g\V. PeooEn- < A o\ O I B [B) osoowms 2
= @ESNE %%

gtaNPEEESXER

Layers Pacal B |

Vi leawyra-aan
R aipar
,b i = [ 150

| % [ 0
‘n'i ,!m‘_w
@'é % Road

x [l 6o_pop
Q lw_lwlwht
Admin_Boundary

W
%
I\,;:v!
&
=,

Toggles the editng state of the cument layer

s22675,2434864 B scale 11403

CP Dack &=
# BveBuffer:Festurestotal 2. — O X
FeBELC g e 2 T »
distance
)_
2| Oc—
1 —g——
&/ P
M‘:nn‘:hﬂ-!ﬂﬂ-)
lassification Plugin for
pase, vist the
bout the phigin nterface
b0, several futorials are ¢
oo in Facchook
Y Show Al Featires | [ElmE a0
|, Classification dock

T @ Mognfer 100% o

Calculating Area of Each building

3. Open the attribute table of “BD_footprint” to categorize the building types. So firstly we will calculate

the area of each building.
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7 anr - BD_footpri 971, filtered: 971, - o *
/BBl n2ed PR BRE ?
mnowG D | zone [<]
%38
=i 2
1]
0
957 8
%558
959 B
%08
= k!

e Click the filed calculator E and check the create a new filed. Give output field name : “Area”, type:
“Decimal number”. Then click the “Geometry” in function and click the “$area” to calculate the area
of buildings. Then click “Ok”.

Z Field calculator ? X
[[] only update 0 selected features
[RCrEmEETET e || Update existing field
|| Create virtual field
Output fiekd name | Area |
— | [namE [~]

Output field type | Decimal number (real) v
Output field width Predision
| Expression | Function Editor |
Expressi Functions
=)= i) [sern $area function
Sarea - Operators 4| | Returns the area size of the current

- Conditionals feature.

g:mand\falues p—

- Conversions ;

- Date and Time j ases

- String /| Arguments

[+ Color :

‘| None
E Example

$area — 42

4 4
Output preview: 215.004272460938

You are editing information on this layer but the layer is currently not in edit mode. If you dick Ok, edit mode will
automatically be turned on.

ok || coel || rep

* You will see the result as follow:

e
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# Attribute table - BD_footprint :: Features total: 971, filtered: 971, selected: 0 - o X
7Bt azedPo oneE ’
e vl-[g]] | [ Update A1 | Update sekcied
NAME | BUILDNG_ID 200 Area Ii

g |UntitedPolygon 1A 215,0042724609 .

| |Untited Polygon HE 244.2822265625 |

3 |untitied Polygon 3a 221.0904541015...

5 |Untitied Palygon A 218.83972167%....

4 |Untted Polygon 5A 214.1418457031 ..

5 |unttied Polygon 6A 219.92236328125 |

o |Unttied Polygon 7A

5 | Unbtied Polygon 8a

g |Unttied Polygon 3A
fs Untitied Polygon 10A j
([ 53 show au Features |

Categorize the Building Types according to their Area

4. To categorize the building types: open the attribute table of this layer again and click the expression

tool E and type the expression “Area” <=100 for small building type. Then the buildings which have
area less than or equal to 100 sgm will be selected.

# Select by expression - BD_footprint 4 X

[SHICH ] Operators Group

CETTEITR | - oroup contans opersiors
T eg+-*

Fields and Values

~NULL

- | & Date and Time
- | B String

Bt Color

Bl Geomnetry

Ei- Record

Bl Custom

(- Recent (Selection)
K | €10
Output preview: 0

[ o

Showing the Selected Feature in Attribute Table

. Then open the attribute table of “BD_footprint” and click the “Show All Features”.
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/ Attribute table - BD_footprint :: Features total: 971, filtered: 971, selected: 660 = O X
VBt as EdaEdPo B EEE T
abcNAME v - + [ Update Al || Update Selected
NAME BULLDNG_ID | ZONE area ﬁ
0 Untitled Polygon 1A 215.0042724609...
5 Untitied Polygon 2/A 244.2822265625
5 Untitled Polygon 3A 221.0904541015...
3 Untitled Polygon 4/A 218.8397216796...
4 Untitled Polygon 5 I‘A 214.1418457031...

|I T Show All Features I

Then choose “ Show Selected Features”.

T Show Features Visble On Map
Y show Edited and New Features

Field Filter ’
Y Advanced Filter (Expression) — Ctrl+F

217.1708984375

193.9080810546...

193.63037109375

/' Attribute table - BD_footprint :: Features total: 971, filtered: 971, selected: 660 — O X
VB B¢ EdawEdPo il 6EEE T’
abc NAME -v'= -v[UpdateAlHUpdateSelected

NAME BUILDNG_ID ZONE area E
5 |Untitied Polygon 10 A 292.5311279296... [
"Y’ Show All Features 169,283203125

T Show All Features |

* Then you will see the selected features as below.

| Untitled Polygon

Untitled Polygon | 77.050537109375

Untitled Polygon 44,78601074218
Untitled Polygon 94,1721191406

Untitled Polygon

/' Attribute table - BD_footprint :: Features total: 971, filtered: 660, selected: 660 B O X

VB et s En2epPp B REE T

abc NAME ~ = = | Update Filtered || Update Selected
4]

i

[ T Show Selected Features _

-
-

Adding the Categorize Type in New Column

selected buildings in attribute table.

4

Then using the filed calculator and create the new column “Type” and give the value as “small” for
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;'& Field calculator 7 *®
% Only update 563 selected features
% Createanewfield— || | Update existing field
|| Create virtual field
Clllwlllddmne ‘I\-pg
Output field type j NAME I=)
Output field width | 10 :] Fredision [3
[ oremin | e |
Functions
E]ZIBE]B@@E] |search || operators Group
‘fsma11 5 Operators This group contains operators &.g + -
- Conditionals .
@ Fields and Values

« 1
Output preview: Small

You are editing information on this layer but the layer is currently not in edit mode. If you dick Ok, edit mode will
automatically be turned on.

o | oo | nep

« After adding the type of building as “small, you will see as follow in the attribute table of thie layer.

/ Attribute table - BD_footprint : total: 971, filtered: 971, selected: e R
/B e nEedPoEREE ’
NAME | BUIDNG_ID " ZONE Area Type &

Untitied Polygon 1248 74 | Smal

123

124 | Untitied Polygon 125|B 78 | small D

125 | Untited Polygon 126 8 49 smal

126 | Unbtied Polyoon 127]A 334 |Large

127 | Untitied Polygon 128[A 78 | 5mal

126 | Unttied Polygon 129|A 24 5mal

120 |Untitied Polygon 130|A 43 | Smal

130 | Untitied Polygon 131]A 41|Smal E

|ﬂ9mAlFuiuu,l

* Repeat the same process for “medium” and “large” building using expression tool and field calculator.
Then you can see the result as follow.

Joining Attribute Table of BD_footprint with Excel File

5. Open the population data excel file using add vector layer tool. And then open the attribute table of
this file.
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#o P a
Fromct E80 Vew Livw Sefings Pugnd e Maste Dstihee Web 5P Poomeng  Hep

VELARGa@@ULV-i Lhivl el DDBRALSR
S/BREAABE~" 0 Q- N-RaNBEZ=-PR 0 F- e PqQARNRCRP -
AR 4450 -[f-"mssxs -~ 0 @& - B 0 :Q: 208

D omms. R LOEEEE L [ misn fwe fems OEEEEIEr = R

BJEv o=@
Lo Lo |

AeYH2Q |

: '::“ # Attrinste tashe - et = Fustioren totak 71, fltarest W71, inlctest §

B /BlrgleanedPoneEE
e it I =
R -

«l: ol i | ]

I‘A—‘__v '_J |

I N

« Add the join layer as “sheet1” and select join field as “BuildingID” from excel file. Select target filed as
also “BuildingID” from building layer.
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4 Add vector join

Join layer
Join field
Target field

[5] sheet1

Biulding ID

| Cache join layer in virtual memory
[C] Create attribute index on join field

P | Choose which fields are joined

P | Custom field name prefix

OK.

|| conc

» After clicking ok button, you will see the result of joining building layer and excel table
ing_ID as primary key.

using Build-

/ Attribute table - BD_footprint :: Features total: 971, filtered: 971, selected: 0 — O X
/B s 28 dPoEREREE 2
NAME | BUILDNG_ID ZONE Area Type Sheeti_population =
o |Untited Polygon 1A 215 Medium 40
| |Untitied Polygon 2(a 244 Medium 20
, |Untitled Polygon 3[A 221|Medium 45
3 Untitled Polygon 4|A 219 | Medium 43
4 |UntitiedPolygon 5[A 214/ Medium 30
= Untitled Polygon 6/A 220 | Medium 45
6 Untitled Polygon 7|A 132 | Medium 46
; |Untitied Polygon 8/a 70 | Small 47 E
[ﬂsrmMFeanrs,]

¢ Right click the building layer and select the “Save as” and give the location of output file and filename.
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# QGIS2.10.1-Pisa
Project Edt View Layer Settngs Plugns Vectr Raster Database Web SOP

VRS AR T % Vorid
P /BRR T =0 B &&-H
A By 440 -8 *=ms
Cemmnm -A R OmEME D 1o

B coordn

# Save vector layer as... 7

Format | ESRI Shapefie

*

Save as hwnmmu_z_zm_z_lj_mmnnn_nmmm-!v_ | Browse

RS Selected CRS (EPSG:32646, WGS 84/ UTM zone 46H)

Encodng | System

-[e)

-

[0 save only selected features
| Skip attribute creation
X Add saved fle to map

o symbology

a

[1:50000

Lo | oo |

Heb

Extraction the Exposed Area of the Flood Zone

*  Open the “Intersection” from “Geoprocessing Tool” in Vector Main Menu to identify the expose area of

road in flood zone.

# OGIS 2,184 - veelnalysis

Project Edt View Layer Settngs Pugns
DEBRER A ce -
V) BB BR [
AS\ POEEE| mem
“QE%NE DB | oo
& & & 1P (@ "
«m-;;:raa[

- R

* Input layer: road.shp

* Intersect layer: RiverBuffer

[Vector | Raster Datsbase Web SCP Processmg  Heb

RHppasoe

b AE PR Qo H-EREET S0
O I, B3 (6] oeonioom Siwmiso Siein12 6 DR D) (8 o

* Then save the output file to your desired location as “RoadExpose.shp.”

e
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/ Intersection ? *
Parameters | Log Run as batch process... | | [ptersection
- This algorithm extracts the overlapp £
Ioput iy Mténhe;m::‘smd mwmm:: e
overlapping features
[intersect layer ﬁ'\elfmtmdlnlrrmlnyus
@nmmm l'] Attributes are not modified
|| Tgnore NULL geometries [optional]
Intersection
|| Open output file after running algorithm
] 0% J

* The expose area of road can be seen as follow.

# QGIS 2.18.4 - vecAnalysis
Project Edt Vew Layer Settngs Plgng Vector Raster Database Web SCP Processng Hebp

DeBRGRR AQeeerRPPIRBIR

W IBYG RGO 0 + PR Q8 -H-&-LBEZ =4 0
As\. Demn -AROIME [ [t twa i s ODIEYE o ssm 3
="QE%ET®%%

ﬁia'ﬂ‘ﬁﬁik_’bx
i vanra-san
» 3 PobceSitation

/o | % o
'ﬂvaxgmm-m

I B

Q R Soundary
@v

%

el

o

&

)

* Right click the output file and open the attribute table to calculate the length of the road again.
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._Vg RoadExpose :: Features total: 14, filtered: 14, selected: 0

/2 BR RGO ENRATESP OO EREBS

D ROAD_NUMBE TYPE Length Cost Open field calaulator (Ctri+1)

1 0} CRoad Main Road 957.14233424800 | 95714.23342480... | 150
= 0|DRoad Main Road 831.75177395800 | 83175,17739580... | 150
= 0|DRoad Main Road 831.75177395800 | 83175.17739580... | 300
" 0|FRoad Main Road 807.94814977400 | 80794.81497740... 300
= 0|ERoad Main Road 779.56730710600 | 77956.73071060... | 150
2 0|ERoad Main Road 779.56730710600 | 77956.73071060... | 300
= 0B Road Main Road 778.25834337200 | 77825.83433719... | 150
8 0B Road Main Road 778.25834337200 | 77825.83433719... 300
= 0|F2Steet Street 439.56330220000 | 43956.33022000... | 150
& 0 |F2Steet Strest 439.56330220000 | 43956.33022000... | 300
T Show All Features _

* Right click the output file and open the attribute table to calculate the length of the road again.

| | Create a new field
[] create virtual field

Output field name I ]
Output field type | Whole number (integer)

Output field length predson [0 |3]
Expresson | Function Editor |

7 Field calculator

[C] only update 0 selected features

?

X

(% Update existing field

iz

o

=)= )LD i) [sesrdn | function slength
slength g‘fl“‘t Returns the length of a linestring. If you need the

cisgg length of a border of a polygon, use Sperimeter
aﬂ_poht instead. The length calculated by this function
- excterior... respects both the current project's ellipscid setting
- extrude -||and distance unit settings. Eg, if an ellipsoid has been
- geom_fr... - |set for the project then the calculated length will be
- geom_fr.. || ||etipsoidal, and if no elipsoid is set then the calculated
~-geom_to... || ||length will be planimetric.
m‘f : S}'nta:ﬁ
- geometr... ‘
“interior_... ‘|s1length
“intersect...
~intersects Examples
“is_closed * $length — 42.4711
e

- [ - line_inte... E

Output preview:  177.439640913092 foo e

You are editing information on this layer but the layer is currently not in edit mode. If you dick Ok, edit mode will
automatically be turned on.

_cnl ||

Help

e
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e The length calculation result will be seen as follow

# RoadExpose : Features totak: 14, fitered: 14, selected: 0 - o x
.nncmn sESaYEePsO(ERE S
.n-@[

D _l_mm ’_ THPE detnee |
7 0 |EMA Sreet Street ME] |
5 n‘[ﬁsm Street WE
= Ei-:m Street (1% |
= 0 Fisteet Street 19 |
5 ilim Street .. 300
5 T_M Main Rosd BT
5 0 ERosd Man Road BT
& n+:_n-¢ Viain Road WE]
B 0/DRosd Man Road 153.44659931859 | 83175.17739580...| 300 =
T show Al Features. E]

To calculate the total exposer road length, go to the “basic statistics” tool from “Analysis Tools” in
“Vector” main menu.

# Q6152184 - vecAnalysis

nqnan_vnl.-ws_mvnu- Raster Datsbase Web SCP Processng Hep

ODepBRLE® BPpPpRaBog

HT)B GG %] e ([ R E PR OG- R-&-LEES s T
AV Pomm oo | |OEEE D s Swe e O @ s
EOESNE DB o

SLEAPREE oo |

dmw:::!u‘

S [l & e

7 M

‘D'axgm

@ :f=

Q Im

@v

%

"]

Vév

&

o

* Input vector layer: “RoadExpose.shp”

* Field to calculate statistics : “Length”
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7 Basic statistics for numeric fields ? X
parameters | Log | Runasbatchproess...| | Basic statistics for numeric
s fields

= T This algorithm generates basic statistics from the
|RoadExpose [EPSG:32646] I ]@ lysis of a numeric field in the attribute table of
Field to calculate statistics on & vectnr biyes
iLength i ) i R - o o i+ | ||| statistics are generated as an HTML file.
Statistics
[[Savelntmpu‘a‘y file] JE’

[ 0% J

| Rn || Cose

* You can check the summarize length of exposed road can be seen in Result window.

/ Results ? X
B Statistics Analyzed layer: RoadExpose
Analyzed field: Length
Count: 14
Unique values: 14

Minimum value: 26.5191795008
Maximum value: 957, 142334248
| Range: 930.623154747

Sum: 315467814107 |

| Mean value: 225.334152933

| Median value: 149.207002593

Standard deviation: 273.692081374

| Coefficient of Variation: 1.21460541073

| Minority (rarest occurring value): 26.5191795008

Maijority (most frequently occurring value): 26.5191795008
First quartile: 71.8602008764

Third quartile: 15536542379

NULL (missing) values: 0

Interquartile Range (IQR): 83.5052229136

e



* Add the building layer which has already joined with population excel file to identify the building and
population in each administrative boundary.

# 06152184 - vechnalysis
Project Edt View Layer Settngs Plugns Vector Raster Dstshase Web SCP  Processrg  Help

BEOR Qe st rBppasBle
P/BRG-BRE*D0 4+ EPY Q6-R-&-LME T =-§
AsV Pemm AL OEME B[ oiom  wo s 3 0 D
w QBN %

SFLEYIPREEIFYSX[®
Layens Pacal &=

Vi leawra-aan

fo| =i

s L]

e :f:

@ | D e

@ ff=

% ] i

%}

Ve

]

-

e Select the admin_1 area+ using “Select Feature” tool from “Attribute Tool bar”.

# OIS 2184 - vecAnalysis
Project Edit View Layer Settngs Plugns Vector Raster Datshase Web SCP  Processng Hebp

DEBEBLR ML 2RPPRALBNR

P /BRL-RrE=p0 +4ePR eaffja-amEz=
ASY DOEE A A OXEME L ([ moms  sme o 2 OO
= QRSN ER%%
gLENMIPEEEISX O
Layers Panel &=
Vo leawra-zan
"o lmm
y A — Rosdxpose

4
-
k]
3

4
=t
g1
-5

S5 HH 8
usnu'-n

)_footprint
= Admin_1
| Admn_3
%5 vt
3
Var|
%=
)

e Using “Spatial Query” from “Vector” Main Menu to identify the number of buildings in selected
administrative boundary.




Disaster Management (Facilitator's Guide)

/. Spatial Query ? X

Select source features from
Z QGIS 2184 - vecAnalysis (-)BD __POD -
Projct Edt View Lsyer Settngs Pugns [Vector| Raster Databese Web SCP Processng Heb
0O H QR e "D RSB PA D Selected geometries
P/ BRG B amene [ E PR & a-[
A3V DOER e . |OEEE sesones 4 Where the feature
= QE %N B | ko —_— Intersects -
Research Tools » !
F—— ——— Reference features of
vé “ & .. T G~3 [ ﬁlb"::lwtfwk‘ .
¥, e o . ;=) Admin_Boundary i v
) (5= e te e
ol Wy 220 | |% 1selected geometries
I B
[5 B0_footprint
? R Sie S And use the result to
,n 5 EE Create new selection A

%]
Vo
&
® [ J
Coordinate 8204342436224 Clnse Amy
€ va P2 F3 X3 WE
* The result can be checked in attribute table of building layer.
] BD_Pop :: Features total: 971, filtered: 971, selected: 87
/J @ B Q| R T8 T EL P a0 kBB S

Untitled Polygon 1|/ 215 | Medium
Untitled Polygon L 244 Medium
Untitled Polygon 3|/ 221 | Medium
Untitled Polygon 4 219 | Medium

Untitled Polygon 5 214 | Medium

| Untitled Polygon 6| 220 | Medium

Untitled Polygon 7|A 32 Medium
Untitled Polygon ] Small
Untitled Polygon 9| A 27 | Medium

Untitled Polygon 293 | Medium

To calculate the total population, go to the “basic statistics” tool from “Analysis Tools” in “Vector” main
menu.



# OGS 2184 - vecAnalysis

DEEBRR 4 o PRPPIASBEL
P /BR G BR v PR Qe [{a- 808 == @
A S\ BOOEE| e . |OEEE L coomn  swn s 3 OOEE @ s 3]
T Spatial Query ’
QBT B G| wdeyeder
Research Toolks *
e | Geometry Tooks >

Anl

Vo |« 8% ¥ 6% 3 [ e o

= * Police Station
= River
EO| [ 5= e
- x| BD_Poy
‘D ! RiverBufier
@' st [ 150
% [ 00
% 7] Bo_footprint
x Boundary
AP % [l Admn_1
Vo~ » [l adnn 2
9 st [l adwn 3
a x Admin_4

Coordinate 22414, 240618 B Scale| 18,38 v @ Mognifier| 100% |3 Rotaton 0.0 = N

[:l Vvl P9 F3

* Input vector layer: “BD_Pop.shp”

e Field to calculate statistics : “pop”

# Basic statistics for numeric fields ? X
Parameters | Log Run as batch process... | | Basic statistics for numeric
fields
Input vector layer
_ = . This algorithm generates basic statistics from the
BD_Pop [EPSG:32646] £| analysis of a numeric field in the attribute table of
Field to cakculate statistics on a vector layer,
Sheetl_pop - Statistics are generated as an HTML file.
Statistics

F:/UNHabitat/RRD_DRM/Data/Exe_2_1/Data_2_1_4_GeoProcess/Ouput_Data/Pop.html il
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* You can check the total population in selected admin boundary can be seen in Result window.

© | iStatistics Analyzed layer: ED_Pop
LR somees Analyzed fied: Sheet1_pop
Count: 87

Unique values: 23

Minimum value: 3.0
Maximum value: 49.0

_ Range: 4.0

Sum: 1027.0

| Mean value: 11.8045977011

Median value: 6.0

| Standard deviation: 119883459506

| Coefficient of Variation: 1.01556582055
Minority (rarest occurring value): 3.0

Majority (most frequently occurring value): 6.0
First quartie: 6.0

Third quartile: 9.0

MNULL (missing) values: 0

Interquartie Range (IQR): 3.0

* Please repeat the processing for other steps same procedure as above.

Questions

1. What is the total length of the road which exposed into the flood zone?

2. How many Building Density and population density in each admin boundary?

Admin Boundary Building Density Pop Density
Admin_1
Admin_2
Admin_3
Admin_4

3. How many buildings exposed to the flood in high zone?
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6. What is the total population exposed to flood in low zone?

7. If the government needs to relocate all building in high risk of flood zone, how much the government
has to allocate budget (in USD) for relocate those building?

8. Please find the suitable area to construct the new government complex by using the follow condition
- The complex must close to the main road (not more than 30 meter)
- The complex must close to the Police Station (not more than 50 meter)
- The complex must not locate in flood zone

9. How many Large Buildings exist in study area?
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EXERCISE 2.2

PERFORMING SUPERVISED IMAGE CLASSIFICATION USING THE SEMI-AUTOMATIC CLASSI-
FICATION PLUGIN IN QGIS

This exercise will introduce the pre -image processing and image classification in Remote Sensing.
This will be useful in Land Cover / Land Use Mapping for disaster risk management. In order to perform an
image classification, we must first decide on how to categorize the landscape. SCP uses both classes and
macroclasses. A number of classes may be nested within the macroclass. For example, we may have mul-
tiple forest types within the macroclass of ‘forest’. You may also need different class values for different
spectral types within the same land cover category. For example, you may have a class for light water and
a class for medium and dark water. These are not separate land cover categories, but they are necessary
for the classification because statistically they will have different spectral values in the imagery.

Land cover class typology

Macroclass |MCID Class cIiD Vegetation or Land Cover Type
Open Forest 1 Open/sparse 10 Pinyon/Juniper
Closed Forest 2 Closed, light 20 PonderosaPine
Closed Forest 2 Closed, medium 21 PonderosaPine
Closed Forest 2 Closed, dark 22 PonderosaPine
Shrub/scrub 3 sparse, light soil 30 Sagebrush, rabbitbrush or other shrubs
Shrub/scrub 3 medium 31 Sagebrush, rabbitbrush or other shrubs
Shrub/scrub 3 Dense, dark 32 Sagebrush, rabbitbrush or other shrubs
wetland 4 Dark, with water signal 40 Emergent marsh
wetland 4 Medium, stronger 11 Wet meadow
vegetation signal
water 5 Light 50 Water, shallow or withsilt
water 5 Medium 51 Water, typical
water S Dark 52 Water, deeplake
bare 6 Light soil 60 Bare ground
bare 6 Dark soil, lava 61 rock/soil
Herbaceous 7 Light 70 Cheat grass or other herbs
Herbaceous 7 dark 71 Cheat grass or other herbs
Agriculture 8 New growth, very strong 80 Agricultural fields, irrigated
signal
Agriculture 8 Medium signal 81 Agricultural fields, irrigated
Agriculture 8 Dry, fallow 82 Agricultural fields, non-irrigated
Developed 9 Medium 90 Roads, buildings, etc.

Learning Objective:

e Understand Basic Remote Sensing Image Processing

* Understand the types of Image Classification in Remote Sensing

Data Use:

e Landsat Image

4




Steps:
1. Plug in installation

Go to ‘Plugin’ from Main Menu and select * manage and install plugin’.

o QES210.1-Pisa - o X
Project Edt View Layer Settrgs Phoins | Vector Raster Database Web SCP Protessng Hep

. ... s = — N

M) G R e o £ & T v n i"?

¥y

DN SN S

Then type ‘Semi....” in text box of search and press install button.

3 w jw 2 - B %7

a

Semi-Automatic Classit?r!
Plugin

Plugin that allows for the supervised clas:
remole sensing images, providing tools fc
the preprocessing and postprocessing of

Developed by Luca Congedo, the Semi-Automatic C
(SCP) allows for the supervised dassification of rem

tools for the download, J
of images. Search and download is avadable for AS'
Sentinel-2 images. Several algorithms are avalable
classification. Thes plugin requires the installation of
SaPy, and Matplotlib. For more information please «
hitps:/ffromgistors blogspot.com/ . Keywords: Lane
dassification ¥R W5 R LSRRGS N6
i Classificacdo da Cobertura do Solo Clasificac
de la Tierra Classification de la Couverture du Sol &

della Capertura del Suola.

Category: Raster

Tags: Raster, Classification, Land Cover, Remote S¢
Landsat, Sentinel, Supenased dassdfication, Spectr:
Clip, Acturacy, Landscape

More info: homepage lracker code repository

Author: Luga Congedo %
e — ] Alr]
I Install I"“""”
Close: Help

-L72,0.5% Sclle | 1:1,46,527 ¥ Rotaten: 0.0 2 Reeder Qescax @

Then you will see ‘Semi-automatic classification plugin’ will appear in your window.
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2. Conversion of raster bands from DN to Reflectance for the images

We will use the Semi-Automatic Classification Plugin (SCP) tool in QGIS to convert to top-of-atmo-
sphere (TOA) reflectance. Open QGIS. Turn on the SCP tools if not already active. To do this, right click and

check the box next to ‘SCP Toolbar’. Click on the button to activate the SCP interface. Once the SCP win-
dow opens, click on ‘Pre-processing’

[ Semi-Automatic Classification Plugin — - —

B Tools (sl Prep | Jih post

o | e | amomniset | N sewngs | s

wton | | USGS Spectral Lbrary | off Algorithmband weight gl Signature tiveshold | ™ Download Landsat " Dowrload Sentinel EE]

in Sentinels https:

User

Password ® remember
| X (Lon) | Y (at) IR | X (Lon) Y (at)
(+]
]
Acqusition date from | 201401-01 | v | to | 2015-10-14 = image 1D
Find images
Sentinel images
[Imagelist
I ImageName |AcquisitionDate[ CloudCover I Path | Row | min_lat
Display image preview
Remove images from list
Clear table
] i | 0
Export links Download images from list X only if preview inLayers % Load bands in QGIS
ﬂl]smwdodts [;Qld(usergjde 1 Online help Clase

Select the directory with the Landsat bands to process. The MTL file should be in that folder already. This
is the file with the gain and offset values that will be used to convert the digital numbers to TOA reflec-
tance. At this stage, you can also select to use a dark object subtraction for atmospheric correction if you

want, and you can pan-sharpen the bands to use for later steps in the classification process. Note that
pan-sharpening will add considerably more time to the process.

[ Semi-Automatic Classification Plugin = B8 X
| ¥ Todls s Preprocessing | @ Postprocessing | | Bandcalc | gmBandset | L Settings [/ About |
WQuandsat | M cip multiple rasters | & spitraster bands |
1 andecat camrascinn bn TAA caflartanca and heichbnace Famnassbiaea
I Divactory cxstaiiey) Landsat bands | Select directory
Select MTL fie (f notin Landsat drectory) | Select a MTL fie
Brightness temperature in Celsius
Apply DOS 1 atmospheric correction % Use NoData value (image has black border) |0 H
Perform pan-sharpening (Landsat 7 or 8)
|Satelite |Date (YYYY-4M-DD) |Sun elevation Earth sun distance Remove band
| Band |  RADIANCEMULT |  RADIANCEADD | REFLECTANCEMULT |  REFLECTANCE_ADL

4
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Then select “run”. A window will pop up asking where to put the processed files. It is best to create a new
folder for these. Select that location and then continue.

P Semi-Automatic Classification Plugin - O ®
| S oowrioadimages | @grods | | P rostrocessng | [lsondcic | gomaset | Qyeorn | Josetwps | [P ot
Landsat conversion to TOA reflectance and brightness temperature
Drrectory containing Landsat bands Fi\UNHabitat RRD_DRM\Data\Exe_3_8\input_data\L8_2013Vc81340452013353gn00 @
file (f not. v) |F"' ¥ o Alloped daball DLYES1SN] T ‘i]
| Brightness temperature in Calsius
% Apply DOS1 atmospheric correction % Use NoData value (mage has blackborder) |0 =
.| Perform pansharpening (Landsat 7 or 8)
% Create Band set and use Band set tools
Satelite | LANDSAT 8 | Date (YYYY-MM-DD) | 2013-12-19 | Sun elevation | 39, | Earth sun dstance | 09838851 |
Band RADIANCE_MULT RADIANCE_ADD REFLECTANCE_MULT REFLA!
1 |LCB1340452013353LGNO0_B1 TIF 1.270E-02 -64.85210 2.0000E-05 -0.10000
2 |LC81340452013353LGNO0_B10.TIF 33420604 0.10000 =y
3 |LCB1340452013353LGNO0_B11.TIF 3.34206-04 0.10000 | [@]
4 | LCB1340452013353LGNO0_B2.TIF 1.3282E-02 6640935 2.0000€-05 -0.10000
5 |LCB134D452013353LGN00_B3.TIF 12230602 |-61.19584 | 2.0000¢-05 ;9.100009
| : I GL
1o
-

3. Stack the bands

To do the layer stacking in QGIS, however, it is best to have each image in its own folder. You then select
the folder with the bands, remove the bands that you don’t want in the final image and run the command.
The command that we will use is called ‘Merge’ and it is available under the Raster toolset, in ‘Miscella-

neous’.
# Merge ? x
1% Choose input directory instead of fles
Iputdrectory  taffxe_3 8/0utput data | | Select... |

|| Recurse subdrectories

Qutput fle 8/0utput_dataMerge.tf| | Select... |
" Nodatavalue [0 5|
1% Layer stack
|| Use intersected extent
|| Grab pseudocalor table from the fi

7

Project Edt Vew Layer Setings Phgns Veclr |Raster| Datsbase Processng SCP Heb ¥ [ greation Options

DEBRBRR _0--"“‘“,,,,,,_,_““"‘“".::33@5&;3& L W i = )

P/B R A~y ==, mewsw & =T == 0L

B fe il fe & & @ @ PEvre-
. z o (]

I'ERa T2 Gmeson >

' » % Load into canvas when finished

(+] »
L3 = ¥ 5uid vrbual Raster (Catalog)... B iR D lpoa/oem, 3 SiOutgut dotaM (4]
‘GdalTooks Settings... erge.tf ©)

/ o -

» - msmesa IS FAsb i Do s soam [

e P T [k | ome || Heb

In the Merge function, select the input directory containing the bands to stack. Then create the output file,
select the no data value (I usually use -9 or -10) and check the ‘Layer stack’ button. You window should

look something like this:

©
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Zoom into an interior portion of the image, check the ‘Mean +/- standard deviation’ button, set the extent
to ‘Current’, then click on ‘Apply’.

Also, set the layers to display as 5,4,3 as shown here.

# Layer Properties - LCBOMACT1_ 2015176 stack | Style 218
BTN - g
& e Render troe Muitband cor -
Red band Banci 4 - Load min/max vales
L Cumdatve 30 =] -
Mnjngs 156 SEBLES ot ok 0 5 ™o %
Green band Band 3 o
Mrmay ey ] ™LA o Mem of: T
Bue barnd Band 2 = standard devaton =
Uxtent
Mg -Laae. 1 Tas4. 94 st
L) ® Cxtmate (faster)
Cortrast =
A Sree ® Curent Actusl {slemer)
Load
w Color rendering
Sendng rode Normal =  Beset
Srghiness o 13| conment [ ¥
Satruten 0 (2| Gravscale oM L2
e Colorize: Srength 7
¥ Ressmpling
Toeed = it - 200
Thumbnail Legend Palettn
Style o Cancel Aggly el

4. Digitizing Training Regions

* Select the image from the dropdown list in the SCP toolbar. If you don’t see the image in the dropdown

in red box, click the refresh button.
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Msa, several futorisls are avalshle sbout the use
af this plugin.

Eﬁ o :‘f;' :@

¢« Create a shapefile to store the training regions, or ‘ROIs’ in “Classification Dick”. In ROI creation, you
can give the main class ID in MC ID and sub class in C ID.

e.g MC ID =1 (water) MC ID =1 (water)
CID =1 (river water) CID =2 (lake water)

e Then Click the |H button for temporary save for each class.

# OGS 214.3-Essen = o ®
Projct Edt Vew layer Setngs Fhgns Vecor Raster Datsbase Web SCP Processng Help
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e Then select the same type of ROl and click merge i button to keep same types of ROI as one
feature.

¥ GO15 2143-Eusen = =] x
Progct Edt View Layer Setings Pugrs  Wector Raster Datsbase Web S0P Processng el
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SgtaNPREEZSX S
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% 0 Merge
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R
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* After merging, the result will be seen like below.
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5. Run the Classification Algorithm

Select the algorithm to use (Maximum Likelihood is recommended). Apply a threshold if you choose.
Any pixels that do not fall within the statistically significant threshold of that value will be left unclas-
sified. Therefore, you will have to classify them through some other means, if you change that value to
non-zero.

# QGIS2.14.3-Essen - o X
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* Then, click on ‘Perform classification’ and a window will open directly you to enter the output name
and directory.

# 0G5 2143-Exsen - 8 x
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6. Review the Output and Repeat Steps 4-5 if Necessary

B River
[]5Sand

[ Veg

[ 1 Bareland
7 Wetland



Geo-informatics Applications in Disaster Management (Facilitator's Guide)

FIELD EXERCISE 2.3

COLLECTING WAY POINTS, PATHS, GPS DATA TO MAP
AND REPRESENTING ON GOOGLE MAP

Introduction

Global Positioning System (GPS) satellite-based technology is being widely used for surveying throughout
the world. It offers a relatively inexpensive alternative to conventional surveying for many uses. GIS users
in increasing numbers are incorporating GPS into the data collection phase of their projects. Interfaces
between GIS and GPS are being developed, and experiences gained are leading to increased and improved
integration of GIS and GPS. When a GPS Unit receives a signal from GPS satellites, it computes a position.
The position computations are stored as coordinates. points, lines and polygons are collections of posi-
tions. Some GPS units can only collect individual positions, and require additional post processing or edit-
ing in the office to create lines or polygons. Most mapping grade GPS units have the capability to output
the collected positions into either a point, line or polygon feature. If your GPS unit has the capability of
using a data dictionary or a form to collect attributes, these tools can help guide you in determining
whether to collect features as points, lines or polygons.

* Points and waypoints are best used for individual feature with only one geographic location (i.e., a sign).
If you are collecting data as Points or waypoints it is advisable to collect multiple positions. The logging
interval you select for collecting the positions can have an impact on accuracy. Collecting data at the point
location for a longer time and then averaging positions, yields better results than collecting data at the
point location for a shorter time.

» Track logs, lines and polygons are best used for linear or multi-dimensional features (i.e., collect roads as
lines and wetland area as a polygon). If you are collecting data as Track logs, lines or polygons, the GPS
receiver automatically records a positions along a path at either an interval determined by time or distance
traveled.

Learning Objective:

» To get familiar with filed collecting data with GPS and how to export/ import GPS data to/from QGIS
Data Use:

* GPS Data
Exporting GPS Data (Collective Data) to QGIS

1. Copy the KML file exported from AndriodGPSTest Software to your desktop desired folder.

1A =] apon - o ®
Rl oo e vew -9

- = 4 | ThaPC & wnoVIMa + Internsl stceage + AndroiTS » export v & Seche P

= = oxpert 2160726153131 kml expon 20160904, 132322 keml export_20161110_058431 ki eport 20161124 1903400l
o Quick pccess “ L L KML KML
AT ]

RE ] pA~L:
export 201611251628 kel
AL

[ Desitop 4300
& Downlosds
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(8 Documents
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2. Open this KML layer from QGIS using open Vector file tool from Manage Layer panel. And you can also
use google earth as your background.

4 068 2101-Pisa
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3. Right click the KML layer to save as your shape file format for further processing.
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Exporting GPS Data (Collective Data) to Google Earth

1.  Open Google earth pro Q and open your GPS KML file. You will see your GPS waypoints in Google

Earth.

Fle § Wiew Took Add  Help

¥ Search

Gt Darrctinns Hstory
w Places
7 Unbstied Pobygon
Uneled Bt gen
Untaled Path
MOY_¥GN
ke
| MOY_Palace
& Unttled Image Cvesley
2 Movhes1
D movkoider
S oz
Sarmon Brver
pr— 4
* W& temporary Places 1
VI enpont J0ISL2 6010

B + 2

¥ Layeis Earth Gallery 11
+ W= prmary Datstse
¥ Comang weon
WP Bordens and Labels
@ Puce
®  Photos
= reas
£ 30 B
¥ Gcuan
¥ Westher
¥ Gallery
o Glebel hwpreneny
[ Moee

il 154 (‘ul.‘".““.!ll"'




saster Management (Facilitator's Guide)

Linking field photos with GPS Waypoints

1. You can also link the field photo with your GPS waypoint using html code in property of place mark.
So right click the one place mark from “Places” panel.
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In description tab of the property of place mark, you can type the image source as follow:

<img height=200 width=200 src="https://scontent-hkg3-1.xx.focdn.net/v/t1.0-
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Google Earth - Edit Placemarkc B

Name: [Susmuny 748 l:J
Latitude: | 21°9'53.16N
Longitude: | 9452752, 48°E

Description | Style, Color | view | Altude |
Addinkc.. | addimage. |

" e ="forit- verdena s B T X Jox K>

<tr>
<td>Monu_name </td> J
<td>suamuni<fid>

<img hesgh 1
:‘G}LHMMWM,WIW?SSMWWL" Jpgioh=8b y 58590F4
>

<frs
<tr bocolor="sDEFT">
<td>Relate_nam</td> :]

Note: You need to upload and share your photo to public at your google drive or website.

Importing Excel file GPS Way Point Data to QGIS

1. Import file must be CSV format file and open this CSV file using “Add Delimited Text Layer...” tool from
“Layer” main menu. Navigate the your csv file location and choose csv as your file format and select X
field as Lon and Y field as Lat.
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2. Then select the WGS 84 (EPSG:4326) as your reference coordinate system.

# Coordinate Reference System Selector ? x

Specity CRS for layer GPSData

Filter
Coordinate Reference System | Authority D
WGS 84/ UTM zone 47N EPSG:32647
WGS 24 / UTM zone 460N EPSG:32645
| ChE. 1[4 |b
Coordinate reference systems of the world Hide deprecated CRSs
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WGS 66 EPSG:4T60
WGS T2 EPSG:4322
WGS T2BE EPSG:4324
WS 84 EPSG:4326
l. I B v AGMEWGRSTIG
4

Selected CRS: | \WGS 84

+proj=longlat +datum=WGE584 +no_defs

3. The output file will be seen as below. Then saved your file as GIS shape file format in your desired fold-
er for further processing.”
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Question

2. Create a map layout using your GPS data and use satellite image as your background.
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EXERCISE 2.4

USING GOOGLE EARTH ENGINE TO MAP CHANGES ON
THE LANDSCAPE

Google Earth Engine is a planetary-scale platform for environmental data analysis. It brings together over
40 years of historical and current global satellite imagery, and provides the tools and computational pow-
er necessary to analyze and mine that vast data warehouse. Current applications include: detecting defor-
estation, classifying land cover and land cover change, estimating forest biomass and carbon, and map-
ping the world’s roadless areas.

This exercise will introduce you to Google Earth Engine and its basic functionality, including exploring the
Data Catalog and viewing datasets in the Workspace.

Learning Objective:
« To explore the Data Catalog and viewing datasets in the Workspace of GEE

e To perform Land Cover Mapping using Random Forest Classification method and other calculation on
image index in workspace of Google Earth Engine

Home page

The Home page is where you will start when you first access Google Earth Engine. There you will see in-
troductory text, a gallery of featured maps, and links to other important Earth Engine pages.

Let’s explore the Home page and find out a bit of what Earth Engine can do.

- Open your browser and go to http://earthengine.google.org. You will see the page below.
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Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html
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At the top of the page is a search bar, where you can search for places or datasets. For example, entering
“Landsat” brings up datasets with Landsat in their name, description, or tags, while entering “Myanmar”
brings up locations with Myanmar in their name. In the top right, there is a Sign in button, where Earth
Engine trust user can signin.

Below the Sign in button are three buttons: Home (the page you’re on), Data Catalog, and Workspace.
We’'ll explore the latter two in the sections below.

The introductory text on the Home page gives an overview of Earth Engine as “a planetary-scale platform
for environmental data and analysis.” It also provides links to product videos, news items, and other re-
sources.

Featured Gallery

Below the introductory text is the Featured gallery, where you can quickly find examples of some of the
best and latest analysis products produced by Google Earth Engine and the organizations using it. These
include links to view massive datasets using the Google Earth plugin (available for Windows and Mac).

- Click on Global Roadless Areas: 1 km buffer to see the map shown below.

Global Roadeess Aveas 1 om buffed

X e

Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html



Explore the map by panning and zooming Google Earth. You can use the controls in the upper right, or use
your mouse to pan, and your mouse’s scroll wheel to zoom.

When you have finished exploring, click the blue Done button to return to the home page.

Other links in the Featured gallery will display timelapses of environmental change on massive scales. For
most of the timelapses, clicking the link will show you an introductory video, like the one for the Drying of
the Aral Sea shown below.

Dying of e Avail Sen Tamelapse
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S hen b ey gt of e [T hrtBOn Be VIT] LSO preete (PN Wtk PRGN B0 S P e

To explore the timelapse map, click the “Explore Map” button indicated above and you’ll see the zoomable,
timelapse map shown below. On the timelapse maps, you can zoom in, pan the map, pause the timelapse,
and select the playback speed, as indicated below.

Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html
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When you have finished exploring, click the blue Done button to return to the home page.
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Data Catalog
The Data Catalog lists the datasets available for viewing and analysis in Google Earth Engine.

1 Click on the Data Catalog button in the upper right of any Google Earth Engine page.

Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html
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On the Data Catalog page you will see a list of Popular Tags, linking to datasets that have those tags ap-
plied. Below that is a list of various datatypes and multi-day mosaics, including brief descriptions of, and
direct links to, a handful of the available datasets. These lists show or link to most of the datasets and
mosaics available in Google Earth Engine. To access ALL available datasets, use the search bar at the top
of the page.
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Workspace

The Workspace is where you manage, analyze, and visualize datasets in Google Earth Engine. Click on the
Workspace button in the upper right of any Google Earth Engine page.

Earth Engine

On the Workspace page, you will see a map on the right, and space for a list of data layers on the left.

You can move (pan) around the map by clicking and dragging anywhere on the map. To zoom in and out
there are several techniques. You can always use the [+] and [-] zoom buttons and the zoom slider on the
map to zoom in and out. You can also double-click anywhere on the map to zoom in. If your pointing de-
vice (mouse or track pad) has a right button, you can double-right-click on the map to zoom out. If you
have a touch-screen device, you may be able to zoom with a pinch gesture, and if you have a mouse with
a scroll wheel, the easiest way to zoom is to simply turn the wheel. To change the map background use the
buttons in the upper right of the map to select either Map view or Satellite view.

Adding a dataset to the Workspace
¢ Click the Data Catalog button to return to the Data Catalog page.

e Click to select MCD43A4 BRDF-Adjusted Reflectance 16-Day L3 Global 500m (currently at the top of
the list under “Surface reflectance”). This is a MODIS derived layer that shows the color of the land
surface over each 16 day period.

e On the dataset details page, click the blue “Open in Workspace” button. This will bring you to the
Workspace, with the dataset visible as a layer.

e Alternatively, you can skip the details page and open the layer in your workspace directly from the
Data Catalog by clicking the “open in workspace” link next to the dataset name.
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*  You will see that the dataset is listed (MCD43AA4...) in the Data layer list in the left-hand panel, and that
the data is visible on the map.

¢« For visibility of the data layer by clicking the visibility button (eye icon) to the left of the data layer
name (see below). Click the visibility button (eye icon) again to make the data layer visible on the map

again.
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Adjusting the layer settings

* Click on the Data layer name in the left-hand panel to bring up the Layer Settings, as shown below.
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The Layer Settings allow you to customize a variety of parameters, including the date(s) for which data is
shown.

* Look at the time slider and find the date range listed just below it. Note that the dates shown are the
most recent 16 day period available. At the time of this writing, it listed “Jul 19, 2012 - Jul 26, 2012.” This
means that the data on the map are a visualization of 16 days of BRDF-adjusted surface reflectance
data (in this case, just 3 of the many bands).

« Change the time setting by dragging the time slider towards the left, and watch the data on the map
change. If you drag the slider to an opposite season (e.g., Summer to Winter), you will see more obvi-
ous changes.

¢ The time slider indicates which time period you have selected, and the orange highlight on the slider
bar indicates which date range is currently visible on the map (it sometimes takes a moment to catch
up with the slider).

¢ To go farther back in time, or to select a specific date range, click on the Jump to date link below the
time slider and use the calendar interface to select a date.

*  When you have selected the date range you wish to show, click the Save button to save the Layer Set-
tings. If you wish to return to your previous settings, click the Cancel button instead.

Note: For “Classified Raster” type data layers, the settings required are different. See the Viewing Classi-
fied Rasters section below.
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Adding more layers
You can view multiple data layers on your map at once by adding additional datasets.

There are several ways to add additional data layers in your Workspace. The first method is to return to the
Data catalog, select another dataset, and use its Open in Workspace button. This will add the dataset to
your workspace, as a layer above your current data layer(s). Note that the new layer will show on top of
the previous layers on your map. See below for changing the order of the layers. Another way to add ad-
ditional datasets is directly from the search bar your Workspace. To start searching for a dataset to add,
do one of the options below:

\ 4



* Click in the Search bar
e Click the “+” button at the top right of your data layer list, or
* Click the Add data link at the bottom of your data layer list.

All three of these options will allow you to type your query in the Search bar, and select a dataset to add
as a layer.

Google ——
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Ad BROF-Adjusted Reflectance 16-Day L.

When you add a new layer to your Workspace, “Raster” type datasets will come in as a simple layer, but
“Classified Raster” type datasets require a bit of set up before you can view them (see the Viewing Classi-
fied Rasters section below). The screenshot below shows both types of datasets as results for the search
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Duplicate Datasets

You can also add the same dataset twice, as two separate layers in your Workspace. One reason to do this
would be to view two different time slices of the same dataset, to view change over time. For more on this,
see the “Visualizing change over time” section below.

Re-ordering layers

When you have more than one dataset visible on your map, the one listed at the top of the Data layers list
will be drawn on top of those below it. To change the ordering, use your mouse to click on the drag point
to the left of the dataset name in the list, and drag it up or down in the list.

Google

Earth Engine

~ Data
D s compn
Landsat 7 Annual NDVI Composite
MCD43A4 BRDF-Adjusted Reflectance 16-Day L
Add data

Removing a layer from the Workspace

If you wish to remove a data layer from your Workspace...

¢ Click on the data layer name in the Data list to bring up the Layer Settings dialog.

e Click the Delete button and the layer will be removed from your Data list and from the map.

*« Note: If you want to turn off the layer to remove it from the map, but leave it in the Data list, click the
visibility button (eye icon) next to the Data layer name.
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Now that you know the basics, let’s explore a few of the more powerful things you can do in the Google
Earth Engine workspace. In the sections below we’ll show you how to setting up and view classified rasters,
adjust a layer’s visualization parameters, and visualize change over time.

Advanced - Viewing Classified Rasters

Classified Raster type data layers require a little more setup in order to view them. You will need to select
the year to show, and set up classes with names and colors to represent each class. For example, the MC-
D12Q1 classified rasters represent 5 different systems for classifying land cover type. Each of these data-
sets is annual (ranging from 2001 to 2009), and divides the Earth into different land cover classes. More
information about each of these classification systems may be found on the USGS Distributed Archive site.

Let’s set up a Classified Raster data layer...

Add a classified Raster
e Search for “MCD” and see under the Classified Rasters results section, there are several datasets listed.
¢ Select any one of them to add to your workspace. We’ll use MCD12Q1-1 IGBP for this example.

¢ When the layer is added to your workspace, the Layer Settings dialog should open automatically. If
not, click on the layer name to open it.

Select a year to display

¢« In the Layer Settings dialog, select a year from the Year: dropdown.

Add classes to display

When you add the classified raster, a Classes section appeared in the left-hand panel. You can use this to
add classes and assign colors and names, or you can do it in the Layer Settings dialog for the classified
raster layer. These two techniques are described in the instructions and image below.

1. Use the Layer Settings dialog to add classes.

1. Click on the name of the Classified Raster layer in your Data layers list, to open its Layer Settings
dialog.

2. In the Layer Settings, click the pulldown menu next to one of the listed classes, for example “Wa-
ter”, and choosing Add new class.

The new class will appear in the Classes section of your left hand panel.
Set the color of the class by clicking on the color square next to it.

Set the name of the class by clicking on the text next to it.

o v osow

Repeat for the other classes in the classified raster.

2. Use the Classes area in your left hand panel to add classes.
1. Click on the Add class link, or the “+” symbol to add a new class.
2. Set the color of the class by clicking on the color square next to it.
3. Set the name of the class by clicking on the text next to it.
4. Click on the classified raster layer’s name to open the Layer Settings dialog.
5

Assign the classes you created to the classes in the raster using the dropdowns next to each class
name.

&
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Layer Seftings: MCD12Q1-1IGBP
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Classes that have not been assigned colors will not appear on the image. Classes may be removed from
the image by clicking the X that appears next to a Class when you move your mouse over the class name.

Once you add classes to your workspace for each of the classes in the raster dataset, it will look something
like this:
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Advanced - Setting Visualization Parameters

In the Layer Settings dialog for most data layers, you will see a “Visualization Parameters” link. Click on it
to reveal a number of advanced visualization settings. Each dataset has different default values, which are
shown when you first click the link, but you can modify them to change how you visualize the dataset.

.
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Min, Max, Gain, Bias and Gamma

The first row of parameters are Min, Max, Gain, Bias, and Gamma. These parameters let you modify how
data values are visualized. You may either set Min and Max, or you may set Gain and/or Bias.

Min and Max

Min represents the value to represent as decimal value O and Max represents the value to represent as
decimal value 255. The values below Min will also be drawn with value O, and the values above Max will also
be drawn with value 255. Values between Min and Max will be scaled linearly, so that the middle of the
range will be assigned value 122.

For example, the Shuttle Radar Topography Mission (SRTM) dataset contains values that represent eleva-
tion in meters, from -425 m to 8806 m. To visualize the dataset with a good detail in most parts of the
world, you might want to represent O meters as black and represent 3000 meters and above as white, so
set the Min to O and Max to 3000. To pick out mountains, or better see variation in high elevation areas
above 3000 meters, you can set the Min to 3000 and the Max to 8806.

The image below shows the SRTM dataset with Min = O and Max = 3000, showing Puget Sound and high-
lighting Mount Rainier (4,392 m tall) as the white spot
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Gain and Bias

An alternative way to alter how the values in a dataset map onto visualization values is the change the gain
and bias. Each value is multiplied by the gain, and increased by the bias. For example, the SRTM values,
which range between -415.0 and 8806 can be compressed to between O and 255 by multiplying by 0.02765
(set the gain to 0.02765) and adding 11.47 (set the bias to 11.47).

Gamma

Gamma represents the relationship between a value and the luminance used to represent it. Roughly
speaking, increasing gamma increases the intensity of values in the middle of the visualization range.

Bands (R, G, B)

When you see an image on the web, you are generally seeing a combination of red, green, and blue pixels
(RGB). In Earth Engine, these are separated into “bands”: the red band contains the red values for each
pixel, the blue band contains the blue values for each pixel, and the green band contains the green values
for each pixel. These bands are then combined to form the image you see on the screen.

Many Earth Engine datasets include more than three bands. For example, Landsat 7 images have 8 bands.
Three bands roughly match red, green, and blue, and others represent infrared light, or thermal energy.
Each band has a name. In the case of Landsat, the blue band is named 10, the green band is named 20, and
the red band is named 30. To see an image that looks like how we typically see the aerial imagery, Earth
Engine maps bands 30, 20, 10 onto R,G, B, respectively.

However, mapping different bands onto R, G, and B can create some interesting and useful effects. For
example, mapping bands 40, 30, and 20 onto R, G, and B creates a “false color” image in which vegetation
is highlighted and displayed in red.

The Bands input field provides a place where you can tell Earth Engine which bands of a dataset you would
like to represent as red, green, and blue. To do this, list the band names in the RGB order, separated by
commas. For example, to see a false color image, type 40, 30, 20 into the Bands (R, G, B) input field, as
shown below:
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Palette

A palette allows you to assign colors to the range of values in a dataset. A palette is a series of comma
separated hexidecimal color values. Providing two values sets the color of the lowest value and highest
value of the dataset. For example the SRTM digital elevation model is displayed in shades of gray by de-
fault. To display it in shades of red instead, where the lowest elevation points are black, and the highest
elevation points are dark red, enter OO0O000,FFO0Q0O into the palette box (it looks better if you set Min to
0 and Max to 3000). FFOOOO is the hexidecimal value that is high (FF) on red and low (00) on green and
blue. The OO000O0 value is low on red, green, and blue. To make the low elevations white instead, use the
palette FFFFFF,FFOOO0O0.

Adding an additional color values to the palette will divide the color range into two areas: beginning to
midpoint, and midpoint to end. The colors in these ranges will be scaled from the beginning of each range
to its end. Adding more colors will increase the number of color ranges. Try visualizing SRTM with the pal-
ette FFFFFF,O0FFOO,FFO0QO0. To see a complicated palette, open an NDVI dataset (type NDVI into

the search field) and open its Visualization Parameters. The image below shows NDVI around Sacramento,
California.
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Advanced - Visualizing change over time

One of the interesting things you can do in Google Earth Engine is to visualize changes over time. To do
this, you will need to add the same dataset to your Workspace as two separate layers, but set them to
show different time slices. The example below will show you how to visualize the rapid urban expansion of
Las Vegas, Nevada.

e Go to your Workspace, search for “Las Vegas, NV”, and zoom to it.

e Remove (or turn off) all the layers from your Data list.

e Add the “Landsat 5 Annual TOA Reflectance Composite” dataset to your workspace.
* Now, add it again, as a second, identical layer.

¢ Using the Layer Settings, set the top one to 2011, and the bottom one to 1987.

* Toggle the visibility of the top layer on and off, and will let you see the growth of the city over those
14 years.
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Things to look out for

There are a number of things to look out for and be aware of as you explore the data in Google Earth En-
gine, some related to the way Earth Engine works, and some implicit in the datasets. Below are some of
the more common things you may run into.

* Landsat imagery cannot be viewed globally; you must zoom in a few levels. If the image isn’t appearing
on the map, look for the yellow bar at the top of the page indicating that you need to zoom in.

¢ Each dataset comes from a satellite that functions (or functioned) over a specific time frame. Landsat
5, for example, stopped sending data in November, 2011. The Landsat 7 and MODIS satellites are still
functioning.

¢ Different satellites visit the same spot on the Earth with different frequency. MODIS imagery covers the
entire globe every day. Landsat only visits the same spot every 16 days, but in return it provides higher
resolution. In addition, there are spots on the Earth that are missing data for some satellites. Landsat
5 data is missing in many places.

¢ Missing data is rendered as transparent - you can see through to the Google Maps basemap.

¢ Some places are cloudy all the time, and accordingly have no clear imagery. Certain datasets will show
these areas as having missing data.

¢ Landsat 7 had a partial failure of its imaging system on May 31, 2003, which results in long stripes of
missing data in every Landsat 7 scene taken since then, as visible in the image below. These

e can be corrected for by using a Landsat Composite dataset which combines multiple scenes over time
and therefore can fill in the missing gaps.
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What next?

Google Earth Engine has more advanced features such as classifying land cover, downloading datasets,
and the ability to build your own data analysis algorithms. If you are interested in these features you will
need to sign in, which is currently limited to organizations in the Trusted Tester program. To apply to be a
trusted tester, please send a brief description of your organization and how you would like to use Google
Earth Engine to: earthengine-beta@google.com. Once you are a trusted tester, you will be able to access
additional tutorials.

Supervise Image Classification

The Classifier package handles supervised classification in Earth Engine. The general workflow for classifi-
cation is:

1.  Collect training data. Assemble features which have a property that stores the known class label and
properties storing numeric values for the predictors.

2. Instantiate a classifier. Set its parameters if necessary.

3. Train the classifier using the training data.

4. Classify an image or feature collection.

5. Estimate classification error with independent validation data.

Open the workspace of the google earth engine and navigate your interested area. Then add the Landsat
7 image for 2000 Feb using “Add layer” in left panel of workspace and define the color composite, false
color composite (RGB: 432), for image classification.
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Select the “Hand-drawn points and polygons” from Add data of the workspace in order to create region of
interest (ROI) for different land cover.

N 9w

Using “Add Class” to define the class types for your area.
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Firstly, select the “water” class to draw the ROl and zoom the image to water body area to see more clear.
Draw the polygon using “Draw a shape” inside the water body area. Different waterbodies have different
signatures and so collect the ROIs for different signature of waterbody.
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Repeat the same process for other land cover classes : vegetation, settlement, sand bar, agricultural land
and bare land.

After that, select “Train a clssifier” from Analysis and then select “Random forests” as classifier and type
“30” for resolution (m). Then press the “Train classifier and display results” button for image processing.

The new layer, “Model, trained as ....” Layer will appear in left panel of workspace.
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We can also check the overall validity for classification result by clicking this result layer. If you want to
download this classification result, you can click the down arrow and select the file format for result and
desired resolution.



Geo-informatics Applications in Disaster Management (Facilitator's Guide)

€ © & | hittpsy/esplorer.eartheng i *warkspace @ Q Search Te v e o =

Send feedback  kyawzsyahtun@gmailcom =

Goggh Earth Engine Search Places, Keywords, Tables, or Asset IDs...

Explorer Manage workspace = Data Catalog ~ Workspace

Hand-drawn paints and polygons

i il
| Model, rained Jan 11, 2017 at 1:08pm (89... @ Model, trained Jan 11, 2017 at 11:08pm
¢ Landsat TOA Percentile Composite [~ ]

Crverall validity: 99 89%

# Pomnts water i {{ sand bar ag land bare land

W water 2625 99.92% 0% 0.04% 0.04% % [0

G B vegetation o7 0% 100% 0% 0% 0% 0%

W settlement 269 0% 04%  996% % 0% 0%

- " sand bar 165 0% 0% 0% 99.39% 0% 061%
B agriculture land 56 0% 0% % % 100% [0

B bare land 472 0% 0% 0% % 0% 100%

Manage Workspace

You can also save your workspace to continue your work when you open the GEE again. And also you can
share your workspace to other using share workspace and copy the link from pop up window and send this
link https://explorer.earthengine.google.com/#workspace/xeZkQK8pwWo to other. Then he or she can
continue your work by saving time.

€ O https://explorer.ear o le. vorkspace e Q Search a8 9 ¥ 0 =

Google Earth Engine | Seorch Ploces, Keywords, Tables, or sset I0s.. - Send feedback * kyswsyshtungigmail.com ~

Explorer | Manage workspece = Data Catalog  Workspace

Data +
Hand-drawn points and polygons
¢ Model, trained Jan 11, 2017 at 11:08pm (996 @
¢ Landsat TOA Percentile Composite 17 ]

Add dsta  Add computation

Classes +
W water - & potvgons

I sand bar - 3 potygens

I agricutture land - & poiypans
W bare land - ¢ poygons

Add class  Gat palette

Analysis:  Train a classifier =

Clnastier Foesolsien (m)




Geo-informatics Applications in Disaster Management (Facilitator's Guide)

€ 08| hpsjen i . e | Q search TE O 4 A0 =

Data e
jol. tia i 11 @ ] .
da it
) ntile € .
S :
Copy the link below, then save or share it. These links can be opened by any
Classes other member of our Trusted Tester program.
W ot
| EE !
-
.
" 3 ;-‘f_' [
m
" <4
Anatysls: X
ey et i g
% ; 'A::tivatgwhdows .

o ;an-gmm;sraactwate“hnuom'i !
- =% . = > T Tt
- T . Y




EXERCISE 311

PREPARATION OF EARTHQUAKE HAZARD MAP FOR
CHAUK, MYANMAR

This exercise will show you, how to prepare an Earthquake hazard map based on spatial information from
USGS web site. During this exercise, you will learn the basics i.e how to download the spatial information
from online and how to use this information for visual earthquake assessment and hazard mapping using
different type of layers i.e. Point, line and polygon, various thematic layers, editing of table and maps etc.

After every significant earthquake event USGS publishes near-real-time maps of ground motion and shak-
ing intensity as a product called shakemap. These maps can be used by federal, state, and local organiza-
tions, both publish and private, for post-earthquake response and recovery, public and scientific informa-
tion, as well as for preparedness exercises and disaster planning. In previous exercise of data gathering we
have learnt from USGS website ( http://earthquake.usgs.gov/earthquakes/shakemap/list.php?y=2016).
Now in this exercise you are going to use that shakemap to calculate preliminary GIS based impact analy-
sis, which can be used for post-earthquake response and recovery planning. Here you are going to use MM|
(Modified Mercalli Intensity ) scale intensity map downloaded from USGS website.

Modified Mercalli Intensity Scale:

The Modified Mercalli Intensity scale is a seismic scale used for measuring the intensity of an earthquake
or how measurement of intensity at site. It measures the effects of an earthquake, and is distinct from the
moment magnitude usually reported for an earthquake (sometimes described as tbe obsolete Richter
magnitude), which is a measure of the energy released. To get a better understanding of Modified Mercal-
li Intensity following is an abbreviated description of the 12 level of Modified Mercalli intensity.

A ShakeMap is a representation of ground shaking produced by an earthquake. The information it presents
is different from the earthquake magnitude and epicenter that are released after an earthquake because
ShakeMap focuses on the ground shaking produced by the earthquake, rather than the parameters de-
scribing the earthquake source. So, while an earthquake has one magnitude and one epicenter, it produces
a range of ground shaking levels at sites throughout the region depending on distance from the earth-
quake, the rock and soil conditions at sites, and variations in the propagation of seismic waves from the
earthquake due to complexities in the structure of the Earth's crust.
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| ]
‘ | 1. Instrumental I | Generally not felt by people unless in favorable conditions. | ‘

I, Weak Felt only by a few people at rest, especially on the upper floors of buildings. Delicately suspended objects (including
chandeliers) may swing slightly.

Felt quite noticeably by people indoors, especially on the upper floors of buildings. Many do not recognize it as an
earthquake. Standing biles may rock slightly. Vibration similar to the passing of a truck. Duration can be
estimated. Indoor ohjects (including chandeliers) may shake.

Felt indoors by many to all people, and outdoors by few people. Some awakened. Dishes, windows, and doors disturbed,
IV. Moderate and walls make :racklng sounds. Chandeliers and indoor objects shake noticeably. The sensation s more like a heavy
truck striking les rock noticeably. Dishes and windows rattle alarmingly. Damage none.

Felt inside by most, may not be felt by some outside in non-favorable conditions. Dishes and windows may break and bells
will ring. Vibrations are more like a large train passing close to a house. Possible slight damage to buildings. Liquids may
spill out of glasses or open containers. Hone to a few people are frightened and run outdoors.

Felt by everyone, outside or inside; many frigh d and run doors, walk dily. Windows, dishes, gl
V1. Strong broken; books fall off sholvu scme heavy furniture moved or overturned; a few instances of lallen plaster Damage slight
to e to poorly d il all others receive none to ﬂight damage.

Difficult to stand. Furniture broken. Damage light in building of good design and construction; slight to moderate in
VI, Viery Strong ordinarily built structures; considerable damage in poorly built or badly designed structures; some chimneys broken.
loticed by people driving automobiles.

Damage slight in structures of good design, considerable in normal buildings with a possible partial collapse. Damage great
in poorly built structures. Brick buildings easily receive moderate to extremely heavy damage. Possible fall of chimneys,
factory stacks, columns, monuments, walls, etc. Heavy furniture moved.

General panic. Damage slight to modk (possibly heavy) in well gned structures. Well-designed structures thrown
out of plumb. Damage mod to great in sub jal buildi with a possible partial collapse. Some buildings may be
shifted off foundations. Walls can fall down or collapse.

Many well-built structures d yed, coll , or mod ly to ly damaged. Most other structures destroyed,
possibly shifted off foundation. Large landsudes

| Xl. Extreme |F?w, if any structures remain | I landslides, cracks and deformation of the ground. | ‘

Total destruction - everything is destroyed. Lines of sight and level distorted. Objects thrown into the air. The ground
Catastrophic moves in waves or ripples. Large amounts of rock move position. Landscape altered, or leveled by several meters. Even
the routes of rivers can be changed.

Comparison of PGA and MMI scale:

PERCENED | Not felt | Weak | Light |Moderate| Strong |Very strong| Severe | Vidlent | Extreme
POTENTIAL
DAMAGE

none | nene | nene | Verylight| Light | Moderate |Med.Heavy | Heavy |Very Heavy
PEAK ACC(%g) | <0.05 | 03 28 6.2 12 22 40 75 =139
PEAK VEL{cm's) | <0.02 | 0.1 1.4 4.7 9.6

20 41 86 >178
g | 1 o[ v [ v |

3 upen efal (2011]

Learning Objective:

e The objective of this exercise is to familiarize you with the basic GIS Functions like creating layers,
overlaying layers, editing tables and maps, preparing thematic maps, performing queries and generat-
ing output and not about the hazard zonation mapping procedure.

Input data:
1. Misshp (Modified Mercalli Intensity Scale Map)
2. Pga.shp (Peak Ground Acceleration Map)
3. Pgv.shp (Peak Ground Velocity Map)
4. Admin_boundart,shp (Administrative Boundary Map)
5. World Population Data

1.  Download the earthquake information from following link and keep this download data in Input_Data
sub-folder of Exe_3 1 folder.

http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/cO00dggw/#download



2. Open the all layers from Input_Data sub-folder of Exe_3_1 folder. (Mi.shp, Pga.shp, Pgv.shp and town-
ship admin boundary)
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3. Then copy the Earthquake epicenter information to excel file from website and save as *.CSV format.

Lon Lat depth time
95.88 23 14 km Nov 11,2012

4. Open this CSV file using “Add delimited text layer” from “add layer”. From Layer main menu.

7 QGIs2.184
Project Edit View [Layer | Settings Plugins Vector Raster Database Web SCP Processing Help
D — Law "o & 7 A A 0 I
— ayer W, Add Vector Layer... Ctrl4Shift+V
P / B Embed Laversder?.ps... B, Add Raster Layer... Ctrl+shift+R B -
adk ISC fecer dafyes He Bion e ®, Add PostGIS Layers... Cril4shift+D | -
,ﬂ) # "V': &) Copy style /7, Add Spatialite Layer... CtisshiftsL  §
= Paste style B Add MSSQL Spatial Layer... Ctrl+Shift-+M
abe| .'G %] Open Attribute Table Fé ), Add DB2 Spatial Layer... Ctrl4Shift+2
¢/ Toggle Editing @, Add Orade Spatial Layer... Ctrl+Shift+0
§ SaveLayer Edits &) Add WMS/WMTS Layer... Crl+Shift+W
Current Edits " &% Add ArcGIS MapServer Layer...
Save As... 3, Add Oracle GeoRaster Layer...
Save As Layer Definition File... @ Add WCS Layer...
Remove Layer/Group Ctrl4D {@ Add WFS Layer...
| Duplicate Layer(s) & Add ArcGIS FeatureServer Layer...
Set Scale Visibility of Layer(s) . Add Delimited Text Layer...
Set CRS of Layer(s) Ctrl+Shift+C m Add/Edit Virtual Layer...
Set Project CRS from Layer I

5. Navigate the location of CSV file in your exercise folder using “browse” and check for X field and Y field
for Longitude and Latitude of the epicenter. Then click the “Ok” button.

@
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& Createa Layer from a Delimited Text File ? X
File Name | F:/UNHabitat/RRD_DRM/Data/Exe_3_1/Ouput_Data/Epicenter.csv Browse...
Layer name | Epicenter Encoding UTF-8 -

File format I L] csv{cnnmaseparatedvalua)l Custom delimiters Regular expression delimiter

Recordoptions  Number of header lines todiscard (0 & | (% First record has field names

Field options Trim fields | | Discard empty fields Decimal separator is comma

Geometry definiti No geometry (attribute only table)
floa b ] v el (ot ~ | oS coordinates

Layer settings Use spatial index | Use subset index | Watch file

lon | lat | depth time
1/95.88(23 |14km |Nov 11,2012

-~

5. Then you will see the epicenter of Aug 2016, Chauk’s earthquake layer as follow.
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6. Categorize the “Mi” layer according to the Modified Mercalli Intensity scale using “Paramvalue” field in
attribute table in style of the property of this layer.
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7. To calculate the affected people in MMl scale VI:
e Open the population layer and Mi.shp file.

e Then select the MMI=6 from attribute table of “Ml.shp” layer using expression tool and saved as the
selected data as “MI_6.shp”.
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/  miu Features total: 5123, filtered: 5123, selected: 0 - ] X
/) 2 8B R|® ﬁ FLYEP R ERES
AREA PERIMIgelect fe'ab.xes using an e)q:rladon poL_ID GRID_CODE PARAMVALUE ﬁ
g 0.000 ooy z d 1 2 2.5000
= 0.000 0.000 3 2 2 2.5000
= 0.000 0.000 4 3 2 2.5000
= 0.000 0.000 5 4 2 2.5000
s 0.000 0.000 6 5 2 2.5000
8 0.000 0.000 7 6 2 2.5000
= 0.000 0.000 8 7 2 2.5000
3 0.000 0.000 9 8 2 2.5000
= 0.000 0.000 10 9 2 2.5000 =
o a_000. 44 40, o A_rnon. 2
?HmﬂiFeanxesT e

* In expression window, type the command like follow.

7 Select ression - mi ? x
by exp

) v ] Search

group Field

Double click to add field name to expression string.
Right-Click on field name to open context menu sample
value loading options.

Notes

=) Fields and Values
NULL
PERIMETER
PGAPOL_
PGAPOL_ID

Loading field values from WFS layers isn't supported,
before the layer is actually inserted, ie. when building
Jaueries.

(Erssea [ [ cme
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*  Then right click the “Mi.shp” layer and save as “Mi_6.shp” in Output_data” folder of Exe_3_1.

# Save vector layer as... ? x
Format  ESRI Shapefie -
I Flename | F:/Uhbiabitat/RRD_DRM/Data/Exe_3_1/Ouput_DataM_6.shp Browse
Layer name
s Selected CRS (EPSG:4326, WGS 84) |-[]
Encoding | System 1= [
W Save only selected features
T e » their export op
=QE%E RSN
P e e et LT ] Adkd saved fle tomap
SLENPEEEZSX S I P P — -
— : S - = [
cawYE~3A0 - (o =
- * M
, E * i) Zoom to Layer Geometry type | Automate -
] Showin Gvend [ Force mult-type
!,' QR [ tndhude z-dmensicn
- L] Duplicate - i —]
@ ey > etem
@ :m‘:ﬁ ¥ Layer Options
4 P,
@- soes » - —
% 17 Open Attribute Table ST | <Defauit> B
m £ aoitiis w Custom Options ] E
Vl;v :ﬁsuyubd'mﬂa_ = == R
- - [ e |

e The output file will be seen as below.

- Wi e E B WY
gtENMPEEIENS X
CAwTYE RO

E;}
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« Extract the population layer using selected “MI_6.shp” file using “Clipper” from “Extraction” tool from

“Raster” main menu.

/ cli ?
lgins Vector |Raster | Datsbase Web SCP Processng Help +/ Clipper X
¥~ Raster Calculator... v’ = =

= L3 ) ) 1) L}

o | g e PP Qe

== v | g e Input file (raster) | MMR_ppp_v2c_2015_UNadj . Select...

DEMto3D R \§ & _vec_£U15
i} Georeferencer . ‘|8 W \Fz E 0 -
v [ Output file Data/Exe_3_1/Ouput_Data/popCiip. Select...
= i o | ¢ O [Exe_3_1/Ouput_Data/popCip
@ Terrain fnalyss ¢ Mo data value =
== Zonal statistics 4 s
= ; ipping mode
Sle S|
[} v Extent I ® Mask layer I
3
Mask layer Mi_6 v Select...
Create an output alpha band

5_UMad;
e Crop the extent of the target dataset to the extent of the cutiine
3_250k_mimu

® Keep resolution of input raster Set output file resolution

R Load into canvas when finished

gdalwarp -q -cutline A |
F:/UNHabitat/RRD_DRM/Data/Exe_3_1/0Cuput_Data/Mi_6.shp -tr —
0.0008333 0.0008333 -of GTiff F: |
\UNHabitat\RRD_DRM\Data\Exe_3_1\Input_Data\MMR_ppp_v2c_20
15_UNadj. tif

F:/UNHabitat/RRD_DRM/Data/Exe_3_1/Ouput_Data popClip. tif

OK Close Help
e The output file will be seen as below.
A O6I52.10.-Pisa - =] X
Project Edit View Layer Settngs Plugns  Vector FRaster Datshase Web SCP  Processng  Hebp
v-.r;q/»;qui{?‘@\: ’::\"”'=._-' Bl BC 0D o 'ud ‘1,‘_ H""& -]
o m - @ - & & IE Y = - - B @ ) A
A BN 4 & =\P s = e » = O g4 - B =20 20 0=
0@ '&Qom:;: Dt 0.010000 SiMn(e0 T Max 100 Cﬁm@ra $isim Ct
BlEv & %3
e 8% .
© T & 2 0
i MMR_ppp_v2c_2015_UNadj
0.000441517
4,3902
mmr_polbnda_adm3_250k_mimu
pga
pgv
L
B Coordnate: £77559, 2275573 2 XAende Qerscaxspor @

Pl xH b=

Ul




* To calculate the affected population, click the “Zonal statistics” from “Raster” main menu. “ext_pop.
esult can be check in the attribute table

tif”: input raster layer and “Mi_6.shp”: input zonal layer. The r
of “Mi_6.shp”.

7 QGIS 2184 - eathquake
Project Edt View Layer Setings Pigns Vect [Raster| Datobose Web SCP Processng Heb
NEBRRR A0 “ RPPARAAI
P /BRGRRT

AgV Pema

HV ARG

/' Zonal Statistics

Raster layer:

I Text_Popl

Band Band 1

Polygon layer containing the zones:

l_lvu_s

Output column prefix:

Statistics to calculate:

]

gLENPEZIES
Panel ]

Layers

sAeTVEE AL

Median

Standard deviation
Minimum

Maximum

[

Question:
3. ldentify the number of Districts in EQ Zones where the Modifi

Identify the number of Townships in EQ Zones where the Modi

ed Mercalli Intensity scale are V and IV.

fied Mercalli Intensity scale are V and IV.

4
5. How much square km area in Magway Division is under severe shaking?
6

Fill out the following table to calculate of estimated affected population

Intensity MMI Population Exposed
Serve VI

Very Strong VIl

Strong VI
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EXERCISE 3.2

FLOOD MONITORING AND IDENTIFICATION OF FLOOD
AFFECTED AREA USING PRE AND POST FLOOD IMAGES

This tutorial illustrates how to monitor floods two Satellite Images: Spot (April,2014), before flood image
and Sentinel-1(Aug, 2015), during flood image. In particular, we are trying to manual digitizing the settle-
ment boundary and road line from Spot images acquired in 2014 in Kale region and also extract the flood
prone area from Sentinel-1 in 2015, the heavy seasonal rains causing the flood along the Myitthar rivers,
affecting more than a thousand of people in this area.

Learning Objective:

 To perform satellite based flood extraction method and estimate impact on population and facilities
assets such as settlements and transportation.

Data Input:
Sentiel-1A Image (Aug, 2015) (during disaster period) and Spot Image(April,2014) (before disaster)

Sentiel-1A Image (Aug, 2015) Spot Image(April,2014)

Sentinel 1A image

SAR images are often used for monitoring ship traffic, oil spills, and conditions at sea, because they can
see through clouds and darkness, and the waves a SAR satellite like Sentinel-1 emits, can be used to detect
small objects and oil spills, while covering a large area. In this tutorial, we’ll be extracting information from
Sentinel-1. The tutorial describes how to extract information on ships in a Sentinel-1A image, but you can

.



use the same method to find oil spills, and estimate wind speed and direction at sea at the time the image
was taken. Here we will extract the flood prone area from this sentinel 1image.

Question: Find the Spot satellite image information from internet and fill the following table:

Spot Image
Band ID Spot Image Band Number Spectral Range
1
2
3
4

Flood Prone Area Identification

The main approach is to extract Water defining a classification threshold in order to identify only those
pixels that are very similar to collected spectral signatures from Sentinel-1 image. Then extract the water
body using the threshold by writing expression in Raster Calculator as follow:

*  One of the methods used in GIS for satellite base flood extraction is a pixel-based classification tech-
nique called thresholding. Using identify tool to define the threshold for waterbody in different
location of the image and extract the maximum and minimum pixel value of the water area in the im-
age.

*  After getting the threshold value of the water, e.g. the pixel value of water is between -23 and -15, we

can extract the water body area using raster calculator.

e Using Raster Calculator from Raster Menu to extract the waterbody from satellite image like below.
Then save the output layer as FloodProne.tif.

£ 0GI5210.1-Pisa - <] e

ISV ANANS 0O




/' Raster calculator ? X
Raster bands Result layer
S1A_IW_GRDH_1S5V_20150811T114721_20150811T 114746 _ utput layer =_3_4fOuput_Data/FLoodProne. tif
Qutput format GeoTIFF -
Current layer extent
X min 574468,56630 = XMax | 656328,56630 =
Ymin | 2513990.68268 = Y max | 2595170.68268 =
Columns | 8185 - Rows 8118 =
Qutput CRS Selected CRS (EPSG:32646, WGS 84 /UTV +
. | AL X Add result to project
W Operators
+ ~ sqrt cos sin tan log 10 (
- / ~ acos asin atan In )
= T = |= <= = AND OR
Raster calculator expression
"S1A_IW_GRDH_ISSV_20150811T114721_20150811T114746_007215_009DE4_C4E2@1" >= -23 AND
'S1A_IW_GRDH_155V_20150811T114721_20150811T114746_007215_009DE4_C4E2@1" <=-15
Expression valid
OK Cancel

In “FloodProne.tif” layer, we could see only both O (not waterbody) and 1 (waterbody).

Raster Database Web FProcessng Hep

¥W | 3

BEOR A% 229 HPLAR

ioenfy Renin &x
" O g

Feature

[ |
Mode Current layer - Auite open form
View Tree - Help

Then Click Conversion tool from Raster menu and select the Polygonize (Raster to Polygon) to convert

the raster to vector file.



Raster | Datsbase Web Processng  Heb

Raster Calculator.. W 17 o & T

RPLALE @ H-R&BEY = o~ @ &?

 §
I
el
[
I

= -
Vo .Y 3 2
:‘T; x ﬁ FloodProne
L 2
‘/I- S1A_TW_GRDH_15SV_201508...
mﬁ T —
Q@ 323
[~ eature
] =
o
9.‘
\
Vs
‘. «»
Mode  Current layer - Auto open form

e Select the input file which is convert to vector file and define the location of output file in appear win-
dow of Polygonize.

s Polygonize (Raster to vector) ? X
Input file (raster) FLoodProne - Select...
Qutput file for polygons (shapefile) ::/aboutme/Project2016/UNHabitat/RRD_DRM/Data/Exe_3_4/Ouput_Data/FLoodProneVec Select...

Field name
Use mask

® Load into canvas when finished

gdal_polygonize.bat E: faboutme Project20 16 /UNHabitat/RRD_DRM/Data/Exe_3_4/Ouput_Data/FLoodProne. tif -f "ESRI Shapefile™
E: faboutme Project20 16 /JUNHabitat/RRD_DRM/Data/Exe_3_4/Ouput_Data /FLoodProneVec FLoodProneVec

OK Close Help
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¢ The result will be seen as below.

A QBIS210.-Pisa - 0 b
Project Edit View Layer Settngs Plugns  Vector Raster Detsbase Web Processng  Hep
1 P - w B9 iy e > PO T e - t
= F‘lu A @ o MikEi B id e a ~-B & BEZE = C i~ Bl W
/ R /& @ < e e "

FloodProne
]
0999

x S1A_TW_GRDH_155V_201508... =
-18.9544 =]
lurthy Rasts Fix
+ 2 9 -
&, Festuwe
4 S
@ S1A_IW_GRDH_1S5V_20150811T114721_20
o Band 1
@ 5 {Derived)
Vi
po
Vi
‘| Al
--.!.- Mode | Current layer = Aute open form
- View  Tree = Help

| Coordnate: * Rotaton: 0.0 ® Render QD ersciies @

e Opent the attribute table of FloodProne layer and select the records which has DN value 1 using ex-

pression like the previous exercise.

# Select by xpression - FloodProneVec ? X
E RE 8Bl B 7 | Beresson | Functon Edio
Expresson Functons
L) =

1 =+ / LG ‘
]

1 - Operstors Doutle chck to add field name o
= t- Conditionals expression siring

1 Fiehds and Values
2 NULL Fight-Cick on field mame 1o open context

T DN meny sampie value ioading options.
3 - Math ¢ =

4 Conversions 2
4 : i,
Date and Time W

] 4 String e

5 & Color
7| 1 i Geometry
& i Recard
| 5 Custom
7 71 Recent (Selecti
s 1
9
4 alv!
1 i ood vaues | all urique 10 samples
= = Wousut preview: 1

Wil Show AlFeatures =1| = £ Select |' Cose

¢ Then Right Click this layer and saved the layer as Flood Prone.shp. Don’t forget to select Saved Only
Selected Features. Then click “Ok” button. The flood prone area map will be appeared.

01-Fius - o ®

Project Edt Vew Leyw Setnge Puges Vecty Raste Ostsbese  Web Procesing Heb

B @ 3 4O ELrRPLALS O B-meBEX =- a- | W7

.

| B3| o
&, Feaure Styles L
P s T Open Atiributs Table
< B/ Teggle Eting
= Sve A
o Svs A4 Liyer Defition Fe.
L7 Fiter
) Shoe Feature Count
S Properties
Yo~ Farume
i i
Mede | Curentlaye  ® ot e form
e ve = —

“agpes e et state of the current laper B Coeranate ST, IR Scie | LISLETE v Watstern 0.0 T Bamdr Qouwaxs @
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/ Savevector layer as... ? X

Format | ESRI Shapefie =)

1
mk abitat/RRD_DRM/Data/Exe_2_2/Data_2_1_6_Createlec/Ouput_DataFloodProne.shp | Browse

CRS  Selected CRS (EPSG:32646, WGS 84 / UTM zone 46N) v|Q|

% Save only selected features

T ORp AlUDUtE ceaton
% Add saved file to map

Symbology export [Nn bology |=]
Scale [ 1:50000 B

P || Extent( layer)

v D Options

Extract the spatial information from before flood image ( Digitizing )

*  Open the Spot Satellite Image “IMG_SPOT6_PMS_201404060408069_ORT_1402532101_R1C1.JP2
and used as background image for digitizing.

* Click on the menu entry Layer New New Shapefile Layer to create the polygon layer according to 2.1.6
and saved the file as “Village_bond”.

e Create the new column and name as “Vil_Name”. Clcik f Toggle Editing tool to start digitizing.

Then click V" ~ Add Feature tool to start drawing the village boundary as polygon features from
background Ia@er.

« And also download the open street map layer using the link: http:/www.openstreetmap.org/ (or)
http://extract.bbbike.org/ (please check EXERCISE 4.2 of Module 4).

*  You can also do the Land Cover / Land Use classification according to exercise 2.2 and do the assess-
ment that which percentage of each land cover type is under water. (please use geo-processing tool
like the exercise of Spatial Analysis in previous module)

Assessment for Exposure or Not exposer

The interaction of elements at risk and hazard defines the exposure and the vulnerability of the ele-
ments-at-risk. Exposure indicates the degree to which the elements at risk are exposed to a particular
hazard. The spatial interaction between the elements at risk and the hazard footprints are depicted in a GIS
by simple map overlaying of the hazard map with the elements at risk map.
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Ele_mt_ants at ris_k: Hazard: ) Exposed  Not exposed
Building footprint Hazard footprint
THE ma o
]
= e L oE""il.
=]
b= = =" om 2o
. =-I.I o o
==l “amam
- sEEEE
EEEEE e mnm
SSiiim TR
..= - l:I:-.-.
B2E CT

GIS map overlay
1

!

Overlay with Flood Prone area Map and digitized layer to identify the exposer or not for risk assess-
ment and try to answer the following questions.

Question:
1. How many percent of the settlement area is in the flood prone area in 2015?

2. How many buildings are exposed to a particular flood hazard in 2015?

3. How many percent of the road is in the flood prone area in 20157



EXERCISE 3.3

LANDSLIDE HAZARD MAPPING USING LOGISTIC RE-
GRESSION

This module will give a detailed description of the data sets and methodology used for regional scale
Landslide hazard mapping and comparison with the land slide inventory map generated using the field
data. The exercise for this module is based on the methodology and data used in the preparation of Land-
slide Vulnerability Atlas, Developed by Deo Raj Gurung, nternational Centre for Integrated Mountain Devel-
opment (ICIMOD)

Learning Objective:
« To develop landslide inventory using Google Earth

« To generate landslide hazard map using 8 independent variables (geology, river network, road net-
work, landcover/use, etc.) based on logistic regression method

Data Use:

e DEM, Fault line, Geology map, Land cover map, river, road

We will develop landslide inventory using Google Earth

-

2. Zoom into your area of interest (AOI) and look for landslide (fresh landslide will appear bright).

1. Double click on Google Earth icon to start Google Earth application.

gz Google Earth Pro
File Edt View Tooks Add Help
¥ Search

205.365' W
Get Directions History
¥ Places
+ W& New_Shapefileshp
+ B 23 New _Shapefile
¥ Ine name]
1 Untitted Placemark
& Untithed Placemark
Untithed Placemark
Untithed Placemnark
Untithed Placemnark
5 Untitied Placemark
¥ Untitted Placemark
1 Untitled Placemark

iy iy iy gy

¥ Untitted Placemark
| Untithed Placemark -

Q@ +
¥ Layors Earth Gallery 3>
« W 5 primary Database

Yoyager
P Borders and Labels
Y G Places
¥ Photos
" E Roads
W) 30 Buildings
W Ocean
- I EE Weather
Id% Gallery
@ Global Awareness
3 Mare

1 Terrain

'L'-‘.Uu_tﬂ'\" edrth
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3. Activate 3D view by clicking on Terrain under Layers. 3D view will give you better impression of reality
and help increase accuracy of the landslide inventory database.

¥ Layers Earth Gal
4 @ s Prirnary Database

E @ Voyager

[> F Borders and Labels

Places

g 2 Photos

- = Roads

> W 30 Buildings

D‘ |:|. Cicean

[} 'H‘ Weather

s ] < Gallery

s T Global Awareness

D‘ m More

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster risk
mapping” prepared by Deo Raj Gurung, ICIMOD

4. Click on Add Placemark to mark landslide.

& GoogleEarthPro T b |

File | Edit | View Tools Add Help
¥ Search E ¥ || & || &
| ey

r 1

5. Place the placemark at the center of the landslide feature.

6. Once the place mark is on correct position click on Ok to register the placemark. Add few more place-
marks for practice.

e
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Name: Uniitied Placamark] |_¢_|

Latitude:  18°35'13.36™
Longitude:  94*332.77E

o J( cmm ]

7. Right click on the folder (possibly Temporary Places) under Places. Click on Save Place As.

¥ Places

147 Untitled Placemark 4
- [E1 47 Untitled Placemark
- [Z1 47 Untitled Placemark
- [E1 47 Untitled Placemark
[T Untitled Placemark
[T Untitled Placemark
- [E147 untitled Placemark
- [E147 untitled Placemark
- [E147 untitled Placemark
- [E1 47 Untitled Placemark
- [E1 47 Untitled Placemark

Untitled Placemmark

(_[m] 4 con
¥ Layers [ Eari Delete Contents

4 [l = primary Database

b F1Q Voyager Save to My Places
> VI Borders and Labels Save Place As...
M places Email...

e 2 Photos

E Roads Snapshot View

8. Browse to your training folder (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\) and name it
landslide_points.kmz andclick on Save.

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster
risk mapping” prepared by Deo Raj Gurung, ICIMOD




Organize =

New folder
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B -

¢ Favorites
B Desktop
I8 Downloads
%] Recent Places

4 Libraries

Name

) apPC

| clip_extent

L. info

|} LCB1350442016065LGNO0.tar
9] landslide_points

Date modified

6/21/2016 3:13 PM
6/21/2016 3:08 PM
6/21/2016 3:08 PM
6/21/2016 12:08 PM
6/21/2016 7:30 PM

Type
File folder
File folder
File folder
File folder
KMZ

Documents
o Music
Pictures
B videos

1% Computer

9. Open QGIS and click on Add Vector Layer. Look for landslide_points.kmz, the file you created in Goo-
gle Earth (probably inside F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\). Click on Open twice
to open the .kmz file in QGIS.

# QGIS 2143-Essen

mmmmmmmm“

NeBEBLR @@,@ﬁ@npp;a;az @ e -H-&
¥ J B "E/"ﬁ]"-ea- B "-mafeagges ~ &8

Browsar Panel
gevr=xeo
TE e
[ B T

2 e “’_;:‘I

.,-alf;'_'-lz

J

v Layars Plnal -+t

o mr‘revaum
«

10. Against File name select Keyhole Markup Language to display .kmz or .kml files. Select landslide_
points.kmz and click on Open.

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster risk
mapping” prepared by Deo Raj Gurung, ICIMOD

e
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[}« Myanmar_Traini... » Training_Data » v [ 43 || Search Training_Data r

Organize v New folder =~ 0 @
X Favorites *  Name : Date modified Type
B Desktop i ADPC 6/21/2016 3:13PM  File folder
8 Downloads ) clip_extent 6/21/2016 3:08 PM  File folder
% Recent Places L info 6/21/2016 3:08 PM  File folder
)i LC81350442016065LGNOD.tar 6/21/2016 1208 PM  File folder
Libraries =/ landslide_points 6/21/2016 730 PM  KMZ |
Documents
& Music
Pictures

B videos

"B Comnuter

11. Click on Select All followed by Ok.

7 Sdectvecborlayu’stoadd..l m

12. Click on Open to open the point file.

)

h
type

® Fle  Directory . Database ) Protocol
Encodng |System =]

Dataset eoRaj\Myanmar_Training\Training_DataVandslide_points.kmz | | Browse |

Open | Cancel || Hep |
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13. Notice that landslide_point file appears under Layers Panel while point are uploaded on map window.

)

14. Right click on the landslide_pointsNew Shapefile Point and click on Save as.

landslide points New ShapaGleDoizt
(i Zoomto Lay
| Show in Overview
[} Remove
© Shommspath | Setlayer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles »
Open Attribute Table
J/ Toggle Editing

PHEHHHL LV

SR[1¢[]8
1

G

i
2

Save As Layer Definition File...

v | Time |

15. Click on Browse and navigate to folder to store the landslide file (F:\UNHabitat\RRD_DRM\Data\
Exe_3_3\Input_Data\).

Name the file as landslide and press Save followed by Ok.
¥ Sove vechorloyer 5. guv s

io-gm- New folder E ®

St Favorites *  Name = Date modified Type
B Desktop ki info 6/2/2016308PM  File fol
8 Downloads ) LCB1350442016065LGNO0 tar 6/21/2016 12:08 PM
%] Recent Places | clip_road.shp 6/21/2016 312 PM

L New_Shapefileshp 6/21/2016 3:06 PM

4 Libraries | test_points.shp 6/21/2016 12:10 PM
3 Documents L test_pointsl.shp 6/21/2016 1214 PM
o Music | test_points2.shp 6/21/201612:12 PM
1 Pictures ] test_points3.shp 6/21/2016 1213 PM
H Videos i 0 Xl J :

File name: [IFHIER ind
Save as type: [ESRI Shapefile [OGR] ("shp *:SHE) 1
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16. Note that landslide has been added under Layer Panel. You may remove other file. To do so right click
on the file name under Layer Panel and click on Remove.

------------------------------ layersPanel oo (@)X
@ » TV &R A O
- % © landslide

HHHHY

Landslide hazard mapping

Data preparation

Input data can broadly categorized into two: independent and dependent variables. Independent variables
are data representing causative factors like geology, river network, road network, landcover/use, etc. De-
pendent variable is landslide point database. For our exercise we will use 8 independent variables as be-
low:

_

Geology

Road network
Drainage network
Slope

Aspect

Curvature

Fault lines

® N O e AW

Landcover

1. Open QGIS and click on Project.

—_—

e R

Project | Edit View Layer Settings Plugins Vector R
[ New ctri+n
| Open... crl+0 é @ E*.
New From Template , =
| OpenRecent v /% o -‘&
! Save C‘ﬂ-l-s ............... @]
i saveas... Ctrl+Shift+5
[}y Save as Image...
DXF Export...
! ProjectProperties...  Ctrl+Shift+P
| NewPrint Composer  Ctrl+P
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2. Check the box against ‘Enable on the fly’ CRS transformation and type EPSG:32646 in the

Filter. You can also search for the same scrolling through list of coordinate systems. EPSG:32646 refers

to WGS 84/UTM Zone 46N. Click on Apply to apply the setting. Click on Ok to close.

bl m
‘% Enable "on the fly’ CRS transformation 1IN
HU_E’SG:M ﬂ.
2 t | D
WG5S 84/ UTM zone 45N EPSG:32646
. |
f the world __| Hide deprecated CRSs
eocedh - [Authority
= Projected Coordinate Systems
El Uinversal Transverse Mercator (LTM)
" WGS 84 | UTM zone 46N EPSG:32646
< [E1x)
Selected CRS: | WGS 84 / UTM zone 46N
+proj=utm +2one=46 +datum=WG584 4units=m +no_defs
Lo ) omn s | e
— — —

3. Click on Add Raster Layer and browse for digital elevation model (DEM) of the study area

(F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\ dem.tif). Click on Open to open the dem.tif in

the map window.

7/ QGIS 2.143-Essen

_mmmmmmmmmmmmﬂm

NDNEBEBLR FHO220o808PPRRR @

P /B BAab <o 0 =@ e g egeges o

Browser Panel
22Yte
| e GDAL Supported Raster Data Sou -
R
el R ks ~[4|[ search Tining.Data £
g 1& Ea_nmar raini.. » Training_Data » .6’ arch Training_Data p_
£ |5 || omganize v Newfolder =~ 0 @
R Fr Favori Name : Date modified Type *
' B Desktop || dem.mpy* 6/22/2016932PM  MPYE
* & Downloads L dem.tfw 6/22/201611:57 AM  TRWFi |
® % RecentPlaces |2 |2 dem s/2/06 1151 AM_TIEFil(E]
|| dem.tif.aux 6/22/201611:58 AM  XMLD~ |
(&, o ke || demitif.ovr 6222161157 AM  OVRFi ||
4. Click on Processing > Toolbox to invole tool box.

Tmoom T —
: = B i i {8 Toolbox Cirl+AIt+T
Dﬁag@ﬁwﬁ‘eﬁéawm Crl+Alt+M
7 B O > . - g | Hstory... Ctrl+Alt+H
NI B R axD><xE 8 o et

| BT ™*O » Commander Ctrl-+Alt+4

-
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5. Processing Toolbox will be open on the left corner of QGIS interface.

iz2®-0 2 =- B

B g Ty, [!Iﬂ
£ Coarch,

w & Recenty used dgortms
u v.to.rast,value - Converts (rast...
& v.to.rast.attribute - Converts (r...
- Z Reprojectiayer
Slope, aspect, curvature
& rgrow.distance - Generates ar...
B & GRASS GIS 7 commands [169 geoal...
& o Models [0 geoalgorithms]
| & 7 Qls geoalgorithms [107 geoalgorit...
: @--s SAGA (2.1.2) [235 geoalgorithms]
& @ scipts [0 geoalgorithms)

6. Type slope to search the slope tool. Under SAGA and Terrain Analysis - Morphometry you will see
Slope, aspect, curvature. Click on Slope, aspect, curvature.

El Ra:enﬂymaialuonﬂms
""" & slope, aspect, curvature
E} & GRASS GIS 7 commands [169 geoal...
B Raster (%)
@ r.slope - Generates raster ..
" rslope.aspect - Generates
5 6%(2.12){2359&%}

7. Specify dem (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\dem.tif) as Elevation file. Select
Maximum Slope as method, and degree as measurement of Slope and Aspect.

Slape Units il |
| [1] degree Iz
Aspect Units
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8. Click on the box beside Slope and click on Save to file....

Slope

[[Save to temporary file]

|| Open output file after running algorithm
Aspect

[ [Save to temporary file]

|| Open output file after running algorithm
General Curvature

1 [Save to temporary file] IE] 5 L '
-

9. Browse to F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\ and name the file as slope. Click on

Save.
v %
Format | ESRI Shapefile I=)

S Favori *  Name Date modified Type ~
B Decktop L info 6/21/2016 308 PM  Filefol
| Downloads ). LC81350442016065LGNOO.tar 6/21/201612:08 PM  File fol
0] Recent Places L] clip_road.shp 6/21/2016 312PM  SHPFi
|| New_Shapefile.shp 6/21/2016 306 PM  SHP Fi
4 Libraries ] test_points.shp 6/21/2016 1210 PM  SHP Fi
[ 4 Documents || test_pointsl.shp 6/21/20161214PM  SHPFi
o Music | test_points2.shp 6/21/20161212PM  SHPFi
Pictures D test_points3d.shp 6/21/2016 1213 PM  SHPFi .
H Videos ~ 5] I | ’
File name: [ERFEIER -
Save as type: | ESRI Shapefile [OGR] (*.shp *.SHP| -
S o) (ccomen
10. Check off “Open output file after running algorithm”.
Slope
| D:/DeoRaj/Myanmar_Training/Training_Data/slope. tif [l

|| Open output file after running algorithm




1. Repeat steps 8, 9 and 10 for Aspect and General Curvature also. Name the output files as aspect and
curvature respectively. Once done click on Run to generate the slope, aspect and curvature from DEM.

Ty i
Parameters | Log Run as batch process...
[1] degree MiD
Aspect Units
| [ degree -
cope !
D: /DeoRajMyanmar_Training/Training_Data/slope. tif E
Open output file after running algorithm
Aspect
D:/DeoRaj/Myanmar_Training/Training_Data/aspect. tif E]
Open output file after running algorithm
General Curvature
D:/DeoRajMyanmar_Training/Training_Data/Curvature. tif [E
Open output file after running algorithm E

12. Once the process is completed click on Close.

13. Click on Add Raster Layer and add newly generated files: slope, aspect and curvature from F:\UNHab-
itat\RRD_DRM\Data\Exe_3_3\Input_Data\ folder.

7 QGIS 2143-Ezsen L | |

Project Edt View Layer Settngs Plgns Vector Raster Database Web Processe Help

DeBRBRR 4M*L2L2NPRPRAKR G- -H-&-5 - B

Bon-RBAE < EmagRss 48
Browier Parel 5% ol : Procemey Toobon &
1T ®0 ! | sope i s
— - - Recently used aigonthms
sl & Siope, aspect, arvatoe
& & GRASS GIS 7 commands [169 geosl
| = Raster (%)

& rsiope - Generates raster

& rslope.aspect - Generates . ||
& 54GA (2-1.7) [235 eowigorithms]
=] analysis

<
w
=
8

gﬁga%ﬂ@aa;&ﬁaﬁy

B | Thers are daabier] remnaders fhat rontan
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14. Add road data (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\road.shp). On the Processing
Toolbar search bar type rasterize. Double click on v.to.rast.attribute.

lraslznzz{ @l
lﬂ Rgcmliyuseddg:nﬂ'lrs
& wto.rast.value - Converts (rasterize...
i f----w wv.to.rast.attribute - Converts (raste...
) g GRASS GIS 7 commands [169 geoalgorit...
| ) Raster (9
& rsurfcontour - Surface generati...
=] \tdnr(v‘)
! ¥ wtorast.attribute - Converts (..
- wto.rast.value - Converts (rast...
e 6 SAGA (2.1.2) [235 geoalgaritms]
Rasltrmhmtools
6 Rasterize

15. As input select road, attr, and Id for first three parameters.

av.tonstattlibuhe-ConuLts(r:steriz:}amborlay!rintoa raster layer. .M
Parameters | Log | Hep | [Rmasbalthoms...]
Input vector layer
road [EPSG:32646) ~2]
Source of raster values
att [~
Name of column for ‘attr’ parameter (data type must be numeric)

i A

16. To set extent, click on box at the right end and select Use layer/canvas extent.
Name of column for attr’ parameter (data type must be numeric) '
ke [+
GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)

l[l.eave blank to use min covering extent] ] Use]ayerlcamras extent
GRASS GIS 7 region cellsize (leave 0 for default) Select extent on canvas
[0.[!)0000 H[ Use min covering extent from input layers

17. Select dem as reference to set the extent and click on Ok.
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18. To set the cell size click on the box at the left corner and expand Values from data layers extents
followed by dem. Double click on Cellsize. Click Ok.

GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)

| 634655.99774,689615.99774, 2051801, 2654, 2087771.2654 |D
GRASS GIS 7 region celisize (Jleave 0 for default)
|mm

» Advanced paran
Rasterized

[1save to temporary fie)
% Open output file after run

| Values from data layers extents =

[ Enter your forma here] J

19. Scroll down and expand Advance parameters.

w Advanced p eters
v.in.ogr snap tolerance (-1 = no snap)

1000000 =)
w.in.ogr min area

oo ]
Rasterized

I[Save to temporary file] ]E]
|| Open output file after running algorithm

20. Under Rasterized click the box at the right end and followed by Save to file.

[{Save to temporary file] ] 2T A )
Save to a temporary file
|| Open output file after running algorithm
Save to file...

21. Brows to F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\ and name the new file as road_raster
and click on Save.

lokin: | . D:\PecRajMy.raning Data v/ O © @ LI [ B
H My Comp... ADPC "% slope.tif

l deo ;Texmt
info

File name:

Files of type: | TIF fles (=.tif)

Encoding: | System
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22. Click on Run. Once completed add road_raster.tif to map window.

Rasterized
| D:/DeoRajMyanmar_Training/Training_Data/road_raster.tif
|| Open output file after running algorithm
I 0% ]
[ Rn || Cose |
— —

E‘ Renmdyuseddgu‘lﬂum

- rgrow.distance - Generates ara...
: .. GDALfOGR. [47 geoalgorithms]
LB [E)Ai.]Andyas
: Grid (Inverse distance to a p...

. 29 Proximity (raster distance)

E‘ & GRASS GIS 7 commands [169 geoalg...
. B Miscellaneous (m.=)
. ¥ m.cogo - A simple utility for c...
S Raster (:7)
- rgrow.distance - Generates ..
B \bc‘h:u'(v“)
- @ w.bufferdistance - Creates a...

24. Select road_raster as Input input raster layer and euclidean under Metric. Check off “Open output file
after running algorithm”.

GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)

|634655.99774,689615.93774,2051801. 2654, 20877712654 ”z] i
GRASS GIS 7 region celsize (leave 0 for default)
boores ]
Distance
| D:/DeoRajMyanmar_Training/Training froad_dist. tif ”z] L
|| Open output file after running algorithm
Value of nearest cell B
i I 0% I
([ rn ] J
25. Click on the box at the right end against the Distance.
- : . { S—)
= I
=
Sav file :
| ['[' emum,t o= running algorithn JL‘ Save to a temporary file
ml_l = fester Save to file...
-
[[Savetohmpaarv file] ]E] |I

-
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26. Name the file to be created road_dist and click on Run.

GRASS GIS 7 region celisize (leave 0 for default)

30000000 a ﬂ@
Distance
| D:/DeoRajMyanmar_Training/Training_Datajroad_dist.tf J[Z] i
|| Open output file after running algorithm
Value of nearest cel E
I —
il 0% J
[ Rm || cose | |

27. Repeat steps through 14 to 26 with river network to create distance from river, name it is river_dist.

Once created, add the river_dist to map window.

28. Add geological map (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\geology.shp) of the area.
Convert from feature to raster (the process is called rasterize). Name the output file geo_raster. Refer

steps 14 to 20 if you need help.

29. Add fault lines (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\fault.shp) or the area. Convert
from feature to raster. Then create distance from fault map and name it fault_dist (refer step from 23

to 26 if you need help.

30. Add landcover (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\landcover.tif).

Hazard mapping

1. You should have all layers (landslide points, geology, distance from road, distance fromriver network,
slope, aspect, landcover, distance from fault) opened up in map window.

2. You need to install Point sampling tool from plugin. To do so click on

Layer Settings mluacmr Raster Database Web

Q @ & Manage and Install Plugins...

’.s Python Console

Ctrl+Alt+P

R

3. In Search bar type Point sampling tool.
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4. Select the Point sampling tool and install click on Install plugin. Within a minute plugin should get
installed.

5. Click on Point sampling tool icon on the tool bar.
AR |e-5K-&
e =K

6. Select landslide_all to identify point layer, and select all the layers in the next box.

7. Click on Browse and navigate to F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\ folder. Name
the new file as point_value and click on Save.

ofile —1 X
€)=/} « Myanmar_Traini... » Training_Data » « [ 4 |[ Seorch Training_Data )
e ol e —— ) — —— > =

Organize » New folder 4= - (7]
Documents *  Name ? Date modified Type *
s
J s ). ADPC 6/22/2016 4:22PM  Filefol
Pictures 3
B via L. Aung 6/23/2016912PM  File fol
s B clip_extent 6/21/2016 308 PM  Filefol
1 info 6/21/2016 3:08 PM  File fol—|
1% Computer .
i . LCB1350442016065LGNOD tar 6/22/2016 434 PM  Filefol
&, Local Disk (C3) = :
s || clip_road.shp 6/23/20161032 AM  SHPFi
= v sr-. i || faultshp 6/23/2016 947 PM  SHPFi
A iRe Shar [ geology.shp 6/23/20169:59PM  SHPFi «
g% Private Drive (X:) - T i 4 N
File name: [T m|
Save as type: |‘Sl_weﬂs('.ﬂ|a} vl




8. Check off the Add created layer to the TOC and then click on Ok. Once processing finished click on

Close.
Output point vector layer:
|D:DeoRajﬁ-'ivmmar_Tramngﬂ‘rainhg_Datafpoht_\rah.le.shpl | [ Browse I
Add created layer to the TOC
Status:
Complete the input fields and press OK... [E Close
A

9. Add F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\point_value.shp on map window. Under
Layer panel right click on point_value and click on Open Attribute Table.

: gs:‘?: Styles 4
@ PostGLS [ Open Attribute Table
.,:’. g;\::wm 4 Toggle Editing
@ wcs Save As...
& wrs Save As Layer Definition File...
® v Filter..
LA1s B Show Feature Count
i | e T &i~3 A Properties

Rename

% ® landslide_all
SRS 'NG)_IZQl_tvpe_l
2

8

Bl fault_dist
209.129 =
19518.7

10. Value corresponding to each of the point for individual independent layers has been extracted.

: : =)
/BB & 2O P AR B E E
[neme | iandsice | sope | fauitdist | curvate | McD_12Q1t | aspect | road dst | georaster | river dist | ﬁ
sl 1| 19.47122| 3899.18222| 0.26282 8.00000| 45.00000, 336115268 1.00000| 1783.92825
T 1 13134oz| 4389.64681  0.07909 8.00000 180.00000 | 3660.00000 1.00000| 1425.23682
2 3 1 13.262025 17951.15874 -0.19061 2.00000 | 225.00000 10855.84087 1.00000| 1041.39330
ey £ 1 11.91573i' 17790.17706 | -0.34843 2.00000| 135.00000 10614.44770 1uooou| 1734.04152
s |7 1| 0.00000| 882617131 MEL| 200000 ML) 10773.71802 1.cmoo| 1293,13572 I
s ] 1| 28.46279 2944,58826 -0.08086 2.00000| 135.00000 | 10011.05889 I.DDDDO; ﬂlDUﬂlil-l
= 1| 25.01689| 2728.02126 -0.06661 2.00000| 180.00000| 7356.91511 1ouooo| 1154,51288
; |8 1| 4.04469| 2288.86435 -0.10360 2.00000| 225.00000| 6643.08663|  1.00000| 2106.41876 |
s |9 1| 41.98721| 3647.93092, -0.01255 2.00000| 180.00000 6931.03888 100060| 666.10810 |
z o | 1| 36.25384| 527539572 0.17779 2.00000| 180.00000 6555.25743 1.00000| 201.24612
o |1 1| 26.56505| 4789.86430 -0.57239 2.00000| 180.00000 6698.80586 1.oooou| 174.9285 |
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Open Attribute Table
J/ Toggle Editing
Save As Layer Definition File...
Filter...
| Show Feature Count
Properties
Rename

12. Browse to F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\ and name the .CSV file as point_val-
ue. Click on Save.

_EE———. -l
| ). « Myanmar_Traini... » Training Data » -

@ Documents Date modified
Musi

p':: 6/22/2016 4:22 PM

b= Pictures 6/23/2016 9:12 PM

6/21/2016 3:08 PM

6/21/2016 3:08 PM

) 6/22/2016 4:34 PM File folde:
& Local Disk (C)

ca Kiranll (D:)
g% Public Shared Dri

Lg% Private Drive (X:) -[F
File name: point_value

Save as type: |Com|m§gm¥due|ﬂ] [OGR] (*.csv *.C5V)

(~ Hide Folders

13. Uncheck Add saved file to map and click on Ok.

Format | Comma Separated Value [CSV] [=)
Save as | D:/DecRaj/Myanmar_Training/Training_Data/point_value.csv | | Browse |
| CRS | Selected CRS (EPSG:32646, WGS 84 / UTM zone 460) MEY |
= =
[[] save only selected features
|| Skip attribute creation
‘ || Add saved file to map
l Symbology export [Msni:nhgy [V]

e
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14. Browse for point_value.csv in F\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\ and open in Excel.
Values for all layers at every landslide points has been derived. We will use this .csv data to run logistic

regression
A B c T D T E E G mBEm 1 J K L
1 (X i ‘Name  landslide slope  fault_dist Curvature lancover aspect road_dist geo_raste river_dist
2| 6359502 2080750 1 1 19.47122 3899.192 0.26282) 8 45 3861.153 1 1783.928
3 | 6356129 2081368 2| 1 13.13402 4389.647 0.07909 g 180 3660 1 1425.237
4 | 653244.7 2054029 3| 1 18.26202 17951.16 -0.19061 2| 225 10865.84 1 1041.393
5 | 653043.4 2054759 4 1 11.97673 17790.18 -0.34843 2 135 10614-45? 1 1734.042
6 | 6630009 2054440 5 1 0 8826171 . 2 10772 1 1293136
7 | 669506.1 20520?0: 6 1 28.46279 2944.588 -0.08086 2 135 10011.06 1 60
8 | 6752154 2052415 7 1 25.01689 2728.021 -0.06661 2 180 7356915 1 1154513
9 | 6746125 2053239 8 1 4.04469 2288.364 -0.1036 2 225 6643.087 1 2106.419
10 | 6760917 2052751 9 1 41.98721 3647.931 -0.01255 2| 180 6931.039 1 666.1081

15. Click on to start up RStudio

le-=2- 88 2 ® projet pone -
0] Untitedt® =[] Enviconment  History =0
P B [sourceonswe | Q4 /= [ —#Run 3% | osouwce - | F [0 [ #impon Dataset~ 3 (& = ust-
1 mydata <- read.csv("D:/LWM_Training/point_value.csv”, he Global Envieonment =
2 head(mydata) 4 -
3 mylogit<- 11]1-(1ands'lld&élw&fau'll;_distiﬁrvatnrenm e
(| 4 summary(mylogit) O mydata 324 obs. of 12 variables a
e I' < values
(— ]
51 Level) Rsapt O mylogit List of 31
Comsale -/ =0
siope Y. B80e-UL  L.ldEe-Ug 4,390 4.34e-up "7 - - - —n -
fault_dist -1.13le-04 3.377e-05 -3.350 0.000808 *=* | Files  Plots  Packages Help  Viewsr =0

curvature  -1.165e+00 4.573e-01 -2.548 0.010824 *
Tancover -6.298e-02 5.246e-02 -1.201 0.229918

aspect 3.066e-03 1.73Be-03 1.765 0.077641 .
road_dist  -1.016e-04 4.434e-05 -2.291 0.021975 * 1l
geo_raster 4.858e-01 8.462e-01 0.574 0.565911
river_dist -2.0096e-04 1.437e-04 -1.459 0.144666

- Export= | O

S!Wif. codes: 0 ‘***' 0.0001 ***' 0.01 ‘*" 0.05 *." 0.1 *
1

(pispersion parameter for binomial family taken to be 1)
null deviance: 349.23 on 282 degrees of freedom
residual deviance: 287.93 on 274 degrees of freedom
(41 observations deleted due to missingness)
AIC: 305.93
Number of Fisher scoring iterations: 4 H

>

16. Enter following script in script window as shown below.

mydata <- read.csv("F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\point_value.csv", head-
er=TRUE)

mylogit <- gim(landslide ~ slope + fault_dist + Curvature + landcover + aspect + road_dist + geo_ras-
ter + river_dist, data = mydata, family = "binomial”)

summary(mylogit)
T[T —

¢-r@-BEB 2 s

0] Untitfedn® = =1l
) H [sourceonsave Q@ /- [ [“#Run | 3% | %Source = !(

1 mydata <- read.csv("D:/Lme_Training/point_value.csv”, header = TRUE) 0

2 mylogit<- gim{landslide-slope+fault_dist:Curvature:lancover+aspect+road_dist+geo_raster+river_dist, data-mydara, family-"binomial®)

3 Isu-ary(-y‘logk) 4
4

[l
"

17. Select the script and click on Run to run logistic regression.
Qfswdio S T B

“File Edit Code  View Plots Session Buld~ Debug ~Tooks  Help-
Q- BB RI[A oo

@ Untitted1® x| =




Geo-informatics Applications in Disaster Management (Facilitator's Guide)

18. Result of the logistic regression is shown as below. We are interested in coefficient as for each
independent variable as indicated by red box. These values are coefficient ([{, {1, K2,.....) in Equation 2.
We can now calculate Z.

Console -/
coefficients:

Estimate std. Error z value pPr(>|z|)
(Intercept) -2.591e-01 9.423e-01 -0.275 0.783386
slope 9.886e-02 2.154e-02 4.590 4.44e-06 #*=*
fault_dist -1.131e-04 3.377e-05 -3.350 0.000808 #=*
Curvature -1.165e+00 4.573e-01 -2.548 0.010824 =
lancover -6.298e-02 5.246e-02 -1.201 0.229918
aspect 3.066e-03 1.738e-03 1.765 0.077641 .
road_dist -1.016e-04 4.434e-05 -2.291 0.021975 *
geo_raster 4,858e-01 B8.462e-01 0.574 0.565911
river_dist -2.096e-04 1.437e-04 -1.459 0.144666
signif. codes: 0 *¥*=*’ 0,001 ‘**' 0.01 **’' 0.05 *." 0.1 * "1

(Dispersion parameter for

binomial

family taken to be 1)

p=t =1 !
T l4et I4et M
Z=fo+ X1+ B2 X+ 0 X0 (2)

19. Open QGIS and click on Raster and Raster Calculator....

/1 QIS 2143-Essen - training. T h |

Project Edit View Layer Settings Plugins Vector |Raster | Database Web

20. To implement Equation 2 (page 7) type below equation as shown below in Raster Calculator.
"slope@1” * 0.09+"fault_dist@1"” * -.0001 + "Curvature@1"” * -1.16 + "landcover@1” * -0.06
+ "aspect@1” * 0.003 + "road_dist@1" * -0.0001 + "geo_raster@1” * 0.48 + "river_dist@1" *
-0.00021

Name output layer as logit and format be GeoTIFF. Click on Current layer extent. Click on Ok.

nazer wen ey

| Raster bands - Result
Curvatre@l Inar_TrainingTraining_Datafogit.bf | -
e Ouputiyer fx_Trangiarsng Datafegttf| |
aspect@1 Output format | GeoTIFF -
fault_dste1 I 1=
mJiﬂ"l | G |
river_dst@1 | —
foedlg] xmn [eesssari [T e [sseissord S
|E Ymn  (2SBOL6SH [T Ymax [ETTILZSSH |3
Columns | 1832 =) Rows | 1199 |
Output CRS !maummufw,-m
3¢ Add resuit to praject
v
e | e | = = | o | = | = | -
[rm— = [ = aos |[ e || s || w [ )
Ll el lime= = 1 = | = || w0 || =
i “slope$1” * 0,09+ fault_dist@®1” * -.0001 + Curvature®1” * -1.16 + Tandcover @1" * 0.06 + "aspect@®1” * 0.003 + "road_dst@1” * -0.0001 + I
“geo_raster@1” " 0.48 + river_dst@1” * -0.00021
Expression vald
Lo || e |

o



Geo-informatics Applications in Disaster Management (Facilitator's Guide)

21. Now we have calculated Z layer and need to solve Equation 1, for which we will need to solve e-z
first. To do so open Raster Calculator.

22. Enter shown as below in Raster calculator expression and save the output as elogit as GeoTIFF. Click

Ok.
rood s Xmn Wi Max | €89615.99774 %:
¥mn (2058002650 3 Ymax | MATITLESH 3
s (2 o (19 B
o ( I wess4/un = [ &
x
S
LI T T T L T T T R
Jlt Jloa J( s J( o J[ e Jion Jo2 ]
sl e J s s J e J e ) Lwo ) Lo
@79 ~ (ogtenl
Expression vald
[ J0 cm |

23. Now we need to solve Equation 1. To do so open Raster Calculator and enter expression as below in

Raster calculator expression. Save the output layer as F:\UNHabitat\RRD_DRM\Data\Exe_3_3\
Output_Data\landslide_prob. Click on Ok.

1 {1+ dopter’)

24. The output layer landslide_prob is a landslide probability map which gives pixel based probability (to
landslide) value. This is further re-coded into four classes: 1 as low, 2 as medium, 3 as high, and 4 as
very high hazard zones using percentile approach as below:

Range New value Description
< 0.251Low hazard
0.25-0.50 2 Mid hazard
0.50-0.75 3 High hazard
> 0.75 4 Very high hazard
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25. Open a Notepad and write as below. It means recode anything between 0 and 0.25 as 1; 0.26 and
0.50 as 2, and so on and so forth. Save it as recode in F:\UNHabitat\RRD_DRM\Data\Exe_3_3\
Output_Data\.

Range New value Description
<0.25 1 Low hazard
0.25-0.50 & Mid hazard
0.50-0.75 3 High hazard
>0.75 4 Very high hazard

26. With the landslide_prob opened in map window, search for recode in Processing Toolbox. Double click
on r.rrecode.

27. ldentify landslide_prob as Input layer, navigate to F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Output_
Data\recode.txt (Notepad file) as File containing recode rules. As GRASS GIS 7 region extent select
landslide_prob, and for cellsize select landslide_prob and double click in 30. Name the recoded file
as prob_reclassed.tif. Click on Run.

| D:\DeoRaj\Myanmar_Training\Training_Data\yecode.txt
GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)

| 634655.99774,639615.99774,205180 1, 2654, 2087771.2654
GRASS GIS 7 region celisize (leave 0 for default)

I 30.000000

' A Ay
Recoded
| D:/DecRaj/Myanmar_Training/Training_Data/lsprob_reclassed. b
% Open output file after running algorithm




28. Under Layer Panel right click on prob_reclassed and click on Properties.

; il Set Layer Scale Visibility
o 2::5 Set Layer CRS
? wes Set Project CRS from Layer
S WFS Styles
& v Save As...
Ly Franad BN cave AsLayer Definition File..
& e ¥ &3 Properties

Rename

29. Select singleband pseudocolor as Render type, under Mode select Equal interval and make Classes to
4. Click on Classify.

e E e N

neral w Band rendering

Render type  Singleband pseudocalor | ¥
Band Band 1 (Gray) |> Generate new color map

Color interpolation Linear - Mllord - Edit Invert

(#)(=](V)[=)(=)(®] Moce |Eqmimenal | v| Casses (43

|value [color [Label ] [ ™L (<3|
3:WEIJ£IJOD - 3:WOWCIJ0 Min { max origin:
Estimated cumulative cut of full extent. @
£l | D)
Style ~ oK Cancel Apply Help

30. Double click on color bar and change the color to green, blue, yellow and red. Similarly change the
Label as shown below.

| Value Color Label U.::llue
~-1.000000 1.000000 ~ 1.000000 :
- 2.000000 2.000000 ~2.000000 Medium
- 3.000000 - 3.000000 -+ 3.000000 High
- 4,000000 4,000000 - 4,000000 B =ry High

31. Click on Ok to apply the classification scheme in the map.

J/ Layer Properties - prob_reclassed | Stle [ W a2 4 TS WY

eR=x=)
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32. Hazard map is ready with color coded legend too. Click on Save and save it as hazard_map inside F:\
UNHabitat\RRD_DRM\Data\Exe_3_3\Output_Data\.

Tl ———NESY )

| Project Edit View Layer Settings Plugins Vector Raster Datsbase Web Processng Help

DEBRERIR 40 PLrARPPLRLAR &6 K- - B
A/BSGH-RAG=<PE “E1432%% & 48

Browser Panel (&%)
Vilgarae

. Bl ) Project home =
B} Home
<7 Favourites
-8 cy
EILDI
E:f

@JB@JJJE\J

g

«?«

Coord 672500,2089578 | sl 1331654~/ Rotation |0.0

i]E\Render QerscanesoF) @ @

Accuracy assessment

There are many ways accuracy assessment are done but we will use ROC (Receiver Operating Character-
istic) and Area Under Curve (AUC), using R software package. First we will need to generate probability
value for all the landslide (and non-landslide) points using Point sampling tool.

1. Extract probability value (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Output_Data\landslide_prob.tif)
for each landslide points

(F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Output_Data\landslide_all.shp).

2. The attribute table of the newly created prob_value point file should look like below where landslide
indicates yes (1) or no (0O) of landslide, and landslide_ indicates probability value.

IEE\%@[%}%DQE%@WE\% B2
Name landsiide Jandside_ |i

B 1 0.60633

| e 1 0.62782

P E 1 0.4439 |

s | 1 0.27667 ||

e 1 ML

5 & 1 0.89251 ‘

Sl 1 0.87824

3. Export the attribute table to .CSV file and name it prob_value.csv.

4
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4. Open the prob_value.csv in Excel. ROC is generated using this .csv file.

w_ v X v S

A B ¢ D
1 |WKT Name landslide landslide_
2 POINT (63 1| 1 0.60633
3 |POINT (63 2| 1 062782
4 PONT(6S 3 1 0a49%
5_|POINT (65 4 1 027667
6 POINT (66 5| 1] |
7 |POINT (66 6 1 0.89251
8 POINT (67 7 1 087824
9 |POINT (67 8 1 0.5454
10 POINT (67 9 1 0.97066
11 |POINT (67 10 1 093895
12 POINT (67 11 1 0.94109
13 |POINT (67 12| 1 091092

5. Delete column A and B and rename column D as prob. Save it and press Yes if prompted. It should look
like below. Close the file.
A B
landslide prob .
1 0.60633
0.62782
0.44996
0.27667

0.89251
0.87824

0.5454.
097066
0.93895
0.94109
0.91092
0.78183
0.65983
0.95328

55;'5[5:501:0“01.»&«:»“_

re— | E—rT —
| E Dseueonswe G £- L #Run 2% [Ssouce - | OF © | SmeotDatnet- | o (& =t
'l 2 Glomteronment= a

Envircamaent is empty

Fles  Plots  Packages Melp  Viewer =0
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7. Click on File >> Open File.

| New File ¥

New Project...

Open File... Ctrl+0
Rennen with Farndina

Organize v New folder =~ 1 ® |
U deleme ~ Name . Date modified Type |
b demo __ landslide_test.qpj 621720161204 P QPIFil
b decR __ landslide_test.shp S2U/N161217PM  SHPFi
b Deokaj __ tandslide_test.shx 6/21/20161217 PM  SHXFi
b EathQuake 20 7] point_value S24/2016 749 AM  Micros
b Echpie Worksy Q. prob_value 6/24/2016455PM M
& recaspuey (L mm..n;j']
). FloodMapsiWo L testepg 6/20/20161115PM  CPGFi
b nwis ] test.dbf 8/20/2016 1115PM  DBF Fil
ki keshi_data L testpy 6/20/2016 1115 PM PRI Fil
& Landeat L testapj 62072016 1145 PM  QPIFH _
& Ll e P

Filename: rocR -
(0w ] [ comes ]

9. roc.Ris a script to perform ROC and AUC. One needs to configure the working directory, input .csv
file and column to use for deriving ROC.

| @ Final_roccurve.R* % | =0
| | [lsourceonsave | Q A~ i ~#Run | %% |_#Source ~
1 setwd("D:/LHM_Training/")
2 Tdibrary(ROCR)
3 a<-read.csv("prob_value.csv", header=TRUE)
4 mylogit<-glm(landslide~probs,data=a,family="binomial")
5 summary(mylogit)
6 prob=predict(mylogit,type=c("response”))
7 pred<-prediction(prob,a%landslide)
8 perf<-performance(pred,measure="tpr", x.measure="fpr")
9 plot(perf, col=rainbow(7),main="ROC curve"”, xlab="True Positive specificity”, ylab="False F
10 abline(0,1)
11 auc<-performance(pred,measur="auc")
12 auc.tmp<-performance(pred,"auc™)
13 auc<-as.numeric(auc.tmply.values)
14 # adding min and max ROC AuUC to the center of the plot
15 Tlegend('bottomright’,col=c('black’),c( auc=0.7748"),box.col = "white")
16 |

10. To run the script select entire script and click on Run.

@ Untitled1 » | BirocR x| =C
& | £] Flsourceonsave | Q A+ | i [=#Run | 5% | _#Source -

e =
ﬂmmxw“tolﬂmw_mmhwul-*




1. Ontheright side of the R interface click on Plots where you will see ROC plotted. AUC isalso displayed
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on the plot. Higher the AUC better it is in terms of accuracy.

Gronae i WA

——T

File

Edit Code View Plots Session Build Debug Tools Help

9-2- BB S+ K project: (None) ~
O Untitledt » | =[] Envircnment  History =0
o [ Mscurceonsave | GO /= L =#Run 5% | _Ssource - | o [ | _#importDataset | (& = Liste
8 T Global Environment » qQ

0a 283 obs. of 2 variables [::: i
values F
auc 0.774806474313863
O auc. tmp Formal class performance
O mylogit List of 30 =
O perf Formal class performance
Qpred Formal class prediction I
prob Named num [1:283] 0.572 0.602_ -
Files Plots Packages Help  Viewer =
B zoom | Hewot- O | @ %
ROC curve
11 (Top Level) = R Script * = o
Console D:/LHM _Training/ <2 =0 3 ® auc=0.79
AIC: 291.72 A 2 o
)
Number of Fisher Scoring iterations: 4 g g
> prob=predict(mylogit,type=c{“response”)) % et
> pred<-prediction(prob,a$landslide) o ©
> perf<-performance(pred,measure="tpr",x.measure="fpr") a o
> plot{perf, col=rainbow(7),main="ROC curve”, xlab="True Positive Specific 32 o
ity”, ylab="False Positive Sensitivity") w
abline(0,1) w g
auc<-performance(pred,measur="auc") T T T T T T
ac, tap<-performance(pred, 'uc!) 00 02 04 06 08 10

VY VYVYVYY

auc<-as. numeric(auc. tmp@y. values)
# adding min and max ROC AuC to the center of the plot

Tegend("topleft’,col=c('red’),c( auc=0.79"),box.col = "white™)

True Positive Specificity

We are ready to prepare lay out of the hazard map for printing and use in reports.

Pages [




Geo-informatics Applications in Disaster Management (Facilitator's Guide)

EXERCISE 3.4

DROUGHT ASSESSMENT AND MONITORING USING SPOT
VEGETATION DATA

The dry zone, central area of Myanmar is the area vulnerable to drought as compared to other parts of the
country. Low rainfall, intense heat and degraded soil condition affect to social and economic situations of
the local community in this area. In this exercise, we will compare the NDVI value between 2013 and 2015
to monitor crop conditions for early warning and assessment of agricultural drought using multi temporal
Landsat satellite imageries.

Learning Objective:

- The aim of the exercise is to monitor crop conditions for early warning and assessment of agricultural
drought using multi-date satellite imageries. This exercise will increase the skills of the participants in
using QGIS software for performing various tasks like clipping image, image enhancement, generating
NDVI, creating NDVI difference images and spatial statistics.

Data Used: Landsat images for 2013 (Normal Year) and 2015 (Drought Year)

STEPS
(A) Data Preparation
1. Unzip the files

*  You can manually unzip these files using 7 zip software. If you don’t have 7 zip, you can download it
here: www.7-zip.org

- o x
(]
-0 kil B
s
e
Elaa
*  Note: To unzip, simply right click and select ‘Extract to.......... ". You will now see this:
TR 18124045201 311 21gn01 targe Dd-Jun-15 841 AM  WinRAR archive B38.475 KB
. IcB1340452013241Ign00 tar gz Od-Jun-15 %11 AM WIinRAR archeve 964635 KB
BB 18134045201 32894900 tar gz OJun-15 212 AM  WinRAR archive 965,034 KB
B 18134045201 33051900 tar. gz Ddlun-15&12AM  WinRAR archive 966,699 KB
BB 1081 34045201332 igr00.tar.ge Dd-lun-15 %12 AM  WinRAR archive 920,003 KB
o105 2003521Kg004 e oo o)
W Extract files..
B Etract Here :

. Scan for viruses

e Check reputation in KSH

¥o Kaspersky Application Advisar
Open with..
Restore previous versions

2. Conversion of raster bands from DN to Reflectance for the images using Semi-automatic classification
plugin

«  We will use the Semi-Automatic Classification Plugin (SCP) tool in QGIS to convert to top-of-atmo-

e
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sphere (TOA) reflectance. Open QGIS. Turn on the SCP tools if not already active. To do this, right click
and check the box next to ‘SCP Toolbar’. Click on the button to activate the SCP interface. Once the
SCP window opens, click on ‘Pre-processing’

- oo ( fPreprocessing  J@ Postprocessng | |Bsndcalc | amBandset | ) Settngs | [ About |
wabon ||, USGS Spectral Library | ff Algorithm band weight | Jf Signature threshold | ™) Download Landsat | Download Sentinel |:|;

Login Sentinels https:/ [scihub.esa.int/dhus/

Area coordinates
[ | X (Lon) | Y (ay) IR | X (Lon) [ ¥ (at)
(4] I l (4]l [ |
Search
JAcqusition date from [ 20140101 |+ ko [2015-1013 |+ ImageID | ]
Sentinel images
ImageName | AcquisitionDate | CloudCover |  Path |  Row |  minfat
|| Display image preview
Remove images from st |
< S ] =)
| Exportlinks Download images from list X orly if preview inLayers %/ Load bands in QGIS
[ show docks | | T3 Quick user guide | | 3 Orine help | | cose |

e Select the directory with the Landsat bands to process. The MTL file should be in that folder already.
This is the file with the gain and offset values that will be used to convert the digital numbers to TOA
reflectance. At this stage, you can also select to use a dark object subtraction for atmospheric correc-
tion if you want, and you can pan-sharpen the bands to use for later steps in the classification process.
Note that pan-sharpening will add considerably more time to the process.

(B semi-Automatic Classification Plugin (=@ % |
#f Pre processing Postprocessing | +i|Bandcalc | gmBandset |\ Settngs | [57 About |
YAtendsat | M Cip multiple rasters | 48§ Spit raster bands |

1 andeat mranvascinn fn TAA saflactancs and heinhinocs famnossboes

Select directory

Select MTL file (if not in Landsat directory) ‘ [ Select a MTL file ‘

% Use NoData value (mage has black border)

|| Perform pan-sharpening (Landsat 7 or 8)
Metadata
|satelite |Date (YYYY-MM-DD) |5un elevation |Earth sun distance | || Remove band

Band |  RADIANCEMULT |  RADIANCEADD | REFLECTANCEMULT |  REFLECTANCE ADL
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e Then select “run”. A window will pop up asking where to put the processed files. It is best to create a
new folder for these. Select that location and then continue.

[P semi-Automatic Classification Plugin - O ¥
| &y oomndimoges | Biroon | 91 | Provocn | [@oiac | o | Qo | Koo | [ o

Wit | Msemne2 | B | S Comitplerasters | My soitrasterbands | \Zrch | | vector toraster |

Landsat conversion to TOA reflectance and brightness temperature

Drectory containing Landsat bands |F:wwmm _DRM\Data\Exe_3_8\input_data\L8_2013Yc813404520133530n00 @
Select MTL file (if not in Landsat directory) |FMW_;M_~WW--- LG Ii]
| Brightness temperature in Celsius

%/ Apply DOS1 atmospheric correction ) Use NoData value (image hasblackborder) (0 3

_| Perform pansharpening (Landsat 7 or 8)
® Create Band set and use Band set tools

Satelite | LANDSAT § | Date (YY-MM-DD) | 2013-12-19 | Sun elevation | 39.98135261 | Earth sun dstance | 0.5938851 i
Band RADIANCE_MULT I RADIANCE_ADD REFLECTANCE_MULT REFLZ

1 [LC81340452013353LGNO0_B1.TIF 1.29706-02 -64.85210 2.0000E-05 -0.10000

2 | LCB1340452013353LGNO0_B10.TIF 3.3420E-04 0.10000 |

3 | LCB1340452013353LGNO0_B11.TIF 3.3420E-04 0.10000

4 | LCE1340452013353LGNO0_BL.TIF 1.3282E-02 -66.40935 2.0000E-05 ~0.10000--

5 [LCB1340452013353LGN00_B3.TIF 1.2239€-02 -61,19564 2.0000€-05 -mowu;]

4] it | 4

Run -

3. Stack the bands

* To do the layer stacking in QGIS, however, it is best to have each image in its own folder. You then se-
lect the folder with the bands, remove the bands that you don’t want in the final image and run the
command. The command that we will use is called ‘Merge’ and it is available under the Raster toolset,

in ‘Miscellaneous’.

tafExe_3_8/Output_data

|| Recurse subdirectories

X Layer stack

" | Use intersected extent

| Grab pseudocolor table from the first image

vl o«

Profie [Defaut [+]
mammmmwmmww
I | Raster Caloulator... =

NEBRCR ofk==hppage o [ [ w JLIL]
/B R N, RE%%% 4
B fie I8 w Did’lﬂt':“:hm ([tee ]

* v rw orw ovowow

] Projections
\G A=Y a2O Conversion % Load into canvas when finished
.ba f GTiff
'“ Anslyss Ewmjﬂiﬁnﬁ”'mﬁﬁf ?sp:mt dataM
.n ¥ Buid Vietusl Raster (Catalogl. . erge. tif .
GelalTools Settings... F: Mawm DRM/Data/Exe_3_8/Output_datafR
, T_LCB1340452013353LGN00_B2.TIF
(+] W informaton... F:/UNHabitat/RRD_DRM Data/Exe_3 smmuum,k
R ‘ MMM... T 172124045 12U CRNN._ BT TTE a0
e ok || ome || nHe |
@

* In the Merge function, select the input directory containing the bands to stack. Then create the
output file, select the no data value (I usually use -9 or -10) and check the ‘Layer stack’ button. You
window should look something like this:

.



5. Subset the Image

e The image may look like this when you first view it. The no data values make the image appear very

‘washed out’. We need to zoom into an area and then reset the statistics for drawing.

{1
e —————————
BR L oS s AanRPpRLARN O H- & 5 = : i B W
P 2 % B % %9 e A P ame S e AARFEREHAFO
hfebkeoowed HA™
= o #x o ot v »
Vo Teen T C—
’_- = I Lomeaanl mENLA stack -
CrE—
b COImC T [ -
r
»
a
-
L]
| & IR =
vz
%
2
.
-] . A ewm | P
B oy s e MWL -]
BT —
s T
s wcude |
= v
[ —— A
L v AT S [ st = St (03 DR Qomons @

« Zoom into an interior portion of the image, check the ‘Mean +/- standard deviation’ button, set the

extent to ‘Current’, then click on ‘Apply’. Also, set the layers to display as 5,4,3 as shown here:

| # Layer Properties - LCBO4A031 2015176 stack | Style g
| . = e
 Band renderng =
Rerder o Muithnd color -
e bt B 4 - Losd min/max vakues
- e ‘-
Memas L0455 aLE ot 120 3 -[ma 5w
Gorer bt Bard 3 H M jmax
M - TMLAL o Mean of: 0 1B
et i standard deaston «
xtent oo
M 126963 T84 T
L) ® Cxtmate (faster]
Conmaat =
. Siretch to MnMax ® Curert Actual (s |
Load
w Colur renderimy
iending mode | Normal - 5 Reott
Brighiness 5 | Contrast (] =
Satrasen 0 [2]| Geayscale Of -
e Colorize || swergm
¥ Rramplng

Zoomed: i Mewestreghbouwr | out Newestreghberr v Oversseping 100 3

Thunsbnail Legend Palette
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* To subset the image, you use the ‘Clipper’ tool. To access this, go to ‘Raster’ and then ‘Extraction’
and ‘Clipper’. You can extract based on the current extent of the image inside of QGIS or you can use
a mask layer, such as a polygon of a region of interest. Then the output file will be appeared like
follow.

& Clipper £ =%

Input fle (raster) | Merge v | select.. |

Qutput file »_3_8/Output_data/ExtVerge. tif | |

[ Nodatavalue [o |7]
~ Clipping mode
() Extent ‘® Mask layer
Mask layer ‘yinmu.shp v]| Select... |
|| Create an output alpha band
% Load into canvas when finished

e
F;\.Nﬁ:ﬂ-atﬁmn DRM/Data/Exe_3_8/Input_data/Myinmu.shp -
ctop to_cutline -of GTiff
F:/UNHabitat/RRD_DRM/Data/Exe_3_8/Output_data/Merge. tif
F:/UNHabitat/RRD_DRM Data/Exe_3_8/Output_data/ExtMerge. if

ok || Cose || hep |

6. Compute NDVI

e To calculate the NDVI value we will use the command called ‘Raster Calculator’ under the Raster tool-
set in Main Menu. Open the above clip image and type the expression in “Raster calculator expression”
shown as below. Then click “Ok” button.

# Raster calculator 7 »
Raster bands | Result layer
ExtMerge 181 Output ._3_8/Output_data/NOVI_2013
ExiMerge18:2 i = ]l—L.
o Output format [Gan -
ExtMerge 185 |
Xmn  [7a929.19533 |3 XMax [777390.80868 3
| Ymn [24me7.5083 |3 Ymax 245310477095 |3
' Cotums 1145 = Rows [1201 =
Output CRS |sdm-sm=ssszms,mm;urr| ]QI
% Add resut to project

w Operators

s J e Jlsem Jlme Jm J(m [ ke ][ ¢ )]
o e s J (e (o J [ Jom J 0]
sl Jlo= Jlm Jl o= Jlo= J e J[ = ]

( ExtMerge 184" - ExtMerge183") / ( ‘ExtMerge 184" + ExtMerge183")

it vald Activate

— [ fugxlc;d};e:‘].f

e
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e The output file called NDVI image will be appeared as follow.

e Remark: The range of NDVI value is between -1.0 and +1.0.

# 0GIS210.1-Pisa - a ®
Project Edt View Layer Settngs Plgins Vector Raster Datsbase Web SCP Processng Heb

NEBRLR AOPLLANPLARR Q- H-KeAET=-0 5 @- BW

A/BRRAB S E “NN9%S% & 4 -

O SLENPEEZIZESKX LS Peomm AL OME B [[oun  sws swim 30 » @~
e #x |

V: awyann

g. 0.2393%8

2 X P Exterges

»

=Y

=

@

5

)

%

AL

| [o—
[&/[& 1 B/@ X

(B) CROP MONITORING & DROUGHT ASSESSMENT

7. Repeat the step 6 to compute the NDVI for Landsat images 2013 and 2015 by using ‘Raster Calcula-
tor’ under the Raster toolset in Main Menu. (In reality, average NDVI should be calculate for one
season)

The output file should be given as NDVI_2013.tif and NDVI_2015.tif.

8. NDVI Differencing: Use ‘Raster Calculator’ again to difference the NDVI value of satellite images 2013
& 2015 and give output file name as ‘NDVI_Difference’.

# Raster calculator 7 R
Rasterbands | Result
ExNDVI_201381 e |
ExHOVI_201581 | Sutoatiavee itput_dataNOVI_Difference | |
Output format GeaTIFF -
Current layer extent |

| ¥mn [22s8s5.00000 |3

Columns | 7561

M Add result to project:
¥ Operators
Lt ) lr T s J oo | [ S [ ][ degy | |
s [z N = [ =, —" - —
i;: y oy | — S I= . <= »a | a0 R
e

[
| ExtOv_201381° - EXNOVI_201581°
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9. Then load difference image and check for negative ranges and positive ranges. Positive value means:
2013 Vegetation is poorer than 2015. Negative Value mean: 2015 Vegetation is poorer than in 2013.
| # Layer Properties - NDVI_ Difference | Style 7T X

Mn 0. 143898 Max 0.516474

[eerpoaton  tnear
Color F Hrisu - Edit *® Invert
unit

| value ‘Cdu Label
Q.14 3

0.351 o3
0.5 |

Style I o |CMI___‘£¢J!_I"W

# 00 1004 - et - -] X
BRGR «0@epRpPpPasRRle
r B SmE-ak i > L HEPEPE 0 6-F-5-0 =T =P M-
2V FPemm CRALEME LD o twe tws :ONENEE = 8
“~PEHST%%%
StEdPEErS X8 a- o-
[ i z T 0w ax
Vo lweasru-22n |, T W] S
W g 3 ar—
2| S i e e & )
.- e % % . e
.| :Imuu e ¥ i
* W pximot_a01s & - - AL
@ fromiy ,1}“ & &P
z & EErT—
b Uy ‘ i
* Wy Tk 0 (e S §
% it e
: g

10. These NDVI Difference values are averaged over an administrative boundary and aggregated over

growing season.

a. NDVI Difference is > 10% but < 25% of normal: Watch

b. NDVI Difference is > 25% of normal: ALert

1. Use the formula for Drought Index

a. Drought Index = (NDVI Drought year -NDVI Normal year)/ NDVI Normal year *100

b. Decide Watch / Alert for this district for drought

c. Calculate index for other district



Open “Zonal statistics” from “Raster” main menu and calculate the summarize of NDVI value in

Myintmu township.

#0655 2184 - testNDVI
Project Edt Vew Lsyer Settngs Flugns ‘ector [Raster| Datsbase Web SO Processng Heb

¥ Raster Calculater... ~

DI BER A5 . BPRPPLISBER
P I BRE-RRT| oo TP QO-F-&-GEHE I = M-
A3V Peomn ond | 4+ JOL el el el o] - o |+ JORD

@ Terran Analyss

“QPEANE%%%
gtaapPEzes

B exvacton
Analyss

Projectors L}
Conversion

GealTools Settngs...

=5 200 -

In zonal statistic window, please fill the required information for 2013 and 2015 images as below:

Remark: The coordinate of the layers should be same coordinate system for zonal statistic

25 5
/ Zonal Statistics { X /' Zonal Statistics b
Raster layer: Raster layer:

SN - L RNV 2003 =
Band Band 1 | Band Band 1 -
Polygon layer containing the zones: i Polygon layer containing the zones:

Myinmu X Myinmu [w
Output column prefix: Output column prefix:

2013_ | 2015
Statistics to calculate: Statistics to calaulate:

S 2 % Sun 2
X Sum
s T | e =
| Median ~ Median
Standard deviation | Standard deviation
| Minimum | Minimum E
Maximum Maximum

[ o ]

[C=]

After processing of zonal statistics, you can check the attribute table of township layer of “Myintmu.

shp” for summarize of the NDVI in this township.

/ Myinmu :: Features total: 1, filtered: 1, selected: 0 — ] X
/s 2B R O & L 7T ES P B , B | =
g | stz | aes | Label Label2 Type 20135um_1 | 2015 sum
ﬂ | Sagaing Region 771.86681329800 0 | Myinmu high 361394.8158379... | 196224.5050351...
| 114738
<] [
Y show All Features 1 E I e I
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Drought index of Myintmu township=[(196224.51-361394.82)/ 361394.821*100
=-45.70%

So Drought index is > 25% of normal then this township status is “Alert”

Question:

Could you find the drought index map for each township in 2013 and 2015 using the above method?
(Please use the entire image for processing)

1.




EXERCISE 3.5

STORM SURGE HAZARD MAPPING

Delta region, southern west of Myanmar, is a low land area and naturally vulnerable to natural hazards as-
sociated with severe loss of lives and wealth. During the years from 1948 to 1994, Myanmar has been hit by
10 serve tropical cyclones. ‘MALA’ Cyclone(25/4/06), TORNADO (28/4/06) and Nargis (3/5/2008). Cy-
clone Nargis is the worst one and accompanied by storm surges. Cyclone hazard zonation is necessary to
emphasize after the devastating cyclonic surge of May 2008 when about 150,000 people lost their lives
along with other damages. This study used the Geographic Information Systems (GIS) together with Re-
mote Sensing Technology for Disaster Risk Reduction. The Storm Surge Model was applied to generate
different cyclone hazard zones which is helpful to mitigate the impact of cyclones and i

s essential for Disaster Prevention and Preparedness. Hazard zonation maps have been prepared taking
into consideration storm surge depth, the geomorphological map and the Digital Terrain Model (DTM).
Images of inundation for different surge heights will be generated by using the spread functions of GIS.
Images of inundation depths were also produced using DTM and the Geomorphological map.

Learning Objective:
* |dentify the various data sets to be used for Storm Surge Mapping
* Download data from various sources

e Create Distance layers for calculations, Calculate decay coefficient, surge height calculation for differ-
ent zones.

e To know the way and use of GIS for Cyclone Surge Hazard Map, Vulnerability Map and Risk Map by
storm surge modelling method.

Data Used: DEM, Coastal Line, Administrative boundary and population data

1. Add Layer
e Open the data like ‘coastal line’ layer from Exe_3.5 folder.
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2. Creating of distance layer
*  Firstly, convert the vector layer of ‘CoastalLine’ to raster format using “Rasterize (vector to raster)” in
“Conversion” sub-menu of Raster.

# OGS 2184 - StromSurge

DEBRQR &9 (5

yF I Boa-srR@m | == Nea®EPR e -H-&§-0,EE X s~ [0

A s\ BPexEm :mu CEE B D) cstooome Siwem e ODEEEEE tiw 28

X LEEEEEY

g k “ ” p Eg g I‘E‘ " I La Rasterize (Vector to Raster)..
L et ®] " exracton ' Folygonize (Raster to Vector)...

V.U o B %Y e~ B0 | fooes ' | Transiste (Comvert Format)...
B[ % —Tcoastalline |

Z

Bums vector geomedries into a raster Coordinate 724231, 1890965 B scdle| 11907065 v @ Megnifier 100% |3 Rotaten 0.0 5

E] vl e3 k3 x3 wB

« Here you need to notice that before rasterization, you need to add ‘code’ filed in your ‘CoastalLine’
vector layer and give the value as ‘T in this field. And give the output file name as ‘CoastalLineR.tif’

/' Rasterize (Vector to raster) ? X
Input file (shapefile) Coastalline W Select...
Attribute field code -

Output file for rasterized vectors (raster) utput_data/CoastalLineR. tf |

Keep existing raster size and resolution
® Raster size in pixels

-

width | 3000 < Height | 3000 =
Raster resolution in map units per pixel
Horizontal [ 1.00000000 = Vertical [1.00000000 =
X Load into canvas when finished
gdal_rasterize -a code -t= 3000 3000 - Coastalline F: [ 4
\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_data\Coastalline.shp
F:/UNHabitat/RRD_DRM/Data/Exe_3_5/Output_data/CoastalLineR. tif




After converting to raster format, right click the ‘CoastalLineR.tif’ layer and select the style tab. Then
change the setting as mentioned below.

& Layer Properties - CoastallineR | Style ? X
o EACTERIECon i
&y Shie IRender type | Singleband gray - I
Gray band Band 1 (Gray) » | Load min/max values
Color gradient | Black to white - Cumuative 55 (4| _fggg (&l e
count cut
= z
Max 1 Mean +/- 200 1=
tandard deviation x % b2
Contrast g
Stretch to MinMax -
enhanc t
— Extent Accuracy
& Ful ® Estimate (faster)
Current Actual (shower)
¥ Color rendering
Blending mode | Normal - 7 Reset
Brightness 0 |5 | Contrast 0 =
Saturation 0 |+ | Grayscale Off =
Hue Colorize [*| Strength =

w* Resampling

Zoomed: in  Nearestneighbour ~ out Nearestneighbour |+ Oversampling | 2.00 3

e =) (Lo o

? a E
Project [t Vew Llayer SetSngs Pugns Vechw Faster Detshess Web 5CP Frocessing e

BREROR (OS2 LAAPRLALRS @ @ % & T & - Bw
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¢ Then using “Proximity (Raster Distance)” from “Analysis” sub-menu in “Raster” main menu to get the
distance map using ‘CoastalLineR.tif’ raster layer.

& ClS 230.0-Pisa _ a w
Projct Edt Vew Layw Setsegs Pupns et [Rast | Dewsbase Wb SCP  Processng  Hep
B8 N -] K ol o il o0 e L & Y = - B
- | a
(N O]. wa-
G oasras
=, * im
w, :
X ma Coastalline
#a
»
®
b
L)
R}
%
%

Ll

z

Froduces a raster prowmity mag o Reder Qs @

* Select the ‘CoastalLineR.tif’ raster layer as input file and saved the output file as ‘Distance.tif’. And
select “GEQO” for distance units.

. Proximity (Raster distance) ? X

I Input file CoastallineR. | ¥ Select...
Igutput file it_data/Distance. tif I Select...

Values

h Dist units GEO v
Max dist o _:
No data 0 I )
Fixed bufval |0 [

R Load into canvas when finished

gdal_proximity.bat
F:/UNHabitat/RRD_DRM/Data/Exe_3_9/Output_dat | ——
afCoastalLineR. tif
F:/UNHabitat/RRD_DRM/Data/Exe_3_9/0utput_dat |
a/Distance. tif -distunits GEO -of GTiff

OK Close Help




Right click the output file (‘Distance.tif’) and change the setting as follow in Style.

# Layer Properties - Distance | Style ? x
w Band rendering B
Render type Singleband pseudocolor  »
Band Band 1 (Gray) - Generate new color map
BB Pyramids Color interpolation Linear ~ | IF Wrdsu v | Invert
| = Maode interval |v Classes |5 '3
o ooer FEMRE® Do commmns ~ e s =]
Min | 1204.58 Max | 179080
6 i | value Color |Label |
| Metadata
1204.580000 1204,530000 1 Classify |]
45673.435000 " 45673.435000
90142.250000 50142.250000 Min [ max origin:
134611.1450... 134611.145000
179080.0000... [N 175080.000000 Estimated cumulative cut of full extent.
Load min/max values
Cumulative - -~
® ontat 20 [¥] -{980 3] % =
Min / max
Mean +/- 200 =
standard deviation x = . 2
Extent Accuracy
® Ful ® Estimate (faster)
Current Actual (slower)
Load
Clip
g
w (Color renderinn
oK Cancel Apply Help

Style

You can see the ‘Distance.tif’ layer as follow. But we need to remove unnecessary area specially in wa-

ter area.
#0615 2104 - StromSurge = a ®
Pregect Edt View Layer Settngn  Plugns Vel  Raster m Web 5P Preceming  Help
BRAGR s 0o@ELsnpPPasBlR

y [ ~Va Ik @ >¢ 4 &P 60 -T-5-5 = R el

Ag\ Pexmm - AR OEEME B (V) oo Zww swim > O tiw B

= @E%E% %%

gtadPREEESX @ B o-
Lo Faw ax 5CF Duck: &%

Vo waeva-maza

Coordrate SII287, 161527 B sk 1ia70es v @ Mageer 0% D
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e Add Ayeyarwaddy admin boundary to extract the distance map within admin boundary, we need to
use “Clipper” tool from “Extraction” in Raster.

& Clipper ? b4
Al S
W @ 0 M-8~ ME L =~ mnoutfegaster) Distance - | sdect...
[ " 1) osooios  Simesn  tiwsiio 2 O | gutput e 3_9/0utput_data/ExtDistance.tif  Select...
" QENE N pe W T T 5
stEAPEErFErS Clipping mode
L Fanel &=
Vo et wmygr » Extent ® Masklayer
| e Mask layer Boundary || | Select.
o= Drstance
A Frrey Create an cutput aipha band
B assme
%l g
R P s
L]
% ‘_i % Load into canvas when finished
- CHGAR T
gdahwarp tine F: I
2% | une '*Hu_ \Data\Exe_3_9\Input_ y.shp - j
| crop_to_cutine of GTiff @
' F:/fHabitat RRD_DRM Data/Exe_3_3/Output_data/Distance. bf | |
el | ;mmm&u _DAM/Data/Exe_3_9/Output_data/ExtDistance.t
&
*  The result file can be seen as follow.
Project Edt Vew Laper Settngs Phgrn  Veciy  Faster Datsbase Web 50P Processng  bep
DeBEBRE SO, sRPP Ll
F /BR-BRT=0E0 + PR Q&-H-6§-FFEESL =sS-¢2 M-

";9\: P ooEn. AR LOEERE B oo twie cew OB ciw o8
=FPEYT®9%
gtarsiPEErs X2

rp Pael (3]

- g

SEXEHHANNS
H

B B

Cowdoate|  MONLINSEH W Sckel 11475 | @ Megoder 0% T Rotasen (00 SE L]

e To reclassified the distance you can change the setting in style as follow.

3. Calculation of Surge Decay Coefficient (SDC)

Before preparing the surge inundation maps, we have to find out ‘how the surge depth decays in land’. This
parameter is called Surge Decay Coefficient (SDC). The Surge Decay Coefficient (SDC) is a function of the
friction caused by surface forms (morphology, embankments and elevated roads) and land cover (houses,
rice fields, homestead gardens with trees, etc.). By that definition, the inundation maps will be developed
assuming that the surge height decreases with SDC starting from the shore line to further inland depend-
ing mostly on the distance from the shoreline and elevation of the study area. For getting the relation
between flood height and inundation from the coastline for the coast of Delta region, the following Table
1is developed. For the modeling, the flood height of 7.5 m Nargis case with the total limit of inundation
from the coastline as 60 km is taken. Constant surge depth in the first strip along the coast is taken as 4
km.

$



Geo-informatics Applications in Disaster Management (Facilitator's Guide)

Table 1: Relation between Flood Height and Inundated Area

Flood height Area under constant surge .
. . . . Total inundated area
(distance from the coast in km) (distance from coast in m)
75 4000 60

Surge Decay Coefficient (SDC) is calculated by this formula:

SDC = Surge height - Avg elevation of the land at end of the surge
Width total mundated area - Width area with constant surge

The calculated SDC value from the above formula is to be used for surge modeling on different inundation
depths. For visualization, the following Figure (2) illustrates an example for a surge height of 7.5 m decay
inland. The Nargis scenario map is developed based on the inundation map with decay from 4 km to 60
km using SDC value.

75m Constant Decay

4000 m 60 km
Iustration of 7.5 m Surge Height Decay in Land

« To find the average elevation at the end of the surge (60000m away from coastal line), open the
“raster calculator” from “Raster” main menu and type the command as below.

/. Raster calculator T X
~Raster bands - Result layer
————— =
ExtDistance @1 Output ut_data/DEM_Distance_50k i
mergedem1@1 I.l o = - = |
i Output format | GeoTIFF Bd]

|| xmn (s2747.0085 3] ¥Max [909960.07984 |3

|| ¥min 173387250152 |3| Ymax |1883600.7%621 5

Columns | 3911 12! rows (2073 =)
Output CRS Selected GRS (EPSG:3264%6, WGs & v | @]
® Add resuilt to project
(P | N | = =N | s | = | A | e
e e Jn  (ome Jmn ][ J om0 ]
e i ncen ) i) (S nane e
~ Raster calcul -

|
( ("ExtDistance@1” >=60000) AND ( 'ExtDistance@1” <=60100) ) = mergedem1@1"

i oK ]k'; | cancel
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/' Raster calculator ? X
- Raster bands ~Result layer
%“,mlemm Output layer fata/DEM_Distance_60k.1.tif | | ]
orenisde Output format | GeoTIFF v
mergedem@1 T ETT—
Exm |627476.00685 |3 XMax |904666.97498 | 5
éeri\ |1738062.35556 |5 Ymax |1868689.00012 |3
Columns | 3000 'S Rows |3000 =
Output CRS selected CRS (EPsG:326%, WGs 8 v | &
%] Add result to project
L
Lox JLos Sl et J e [ s [ e [ e [ ¢ |
- Jle s J| ews J[ e [ e J[ w [ 2 |
e Jl> Jl= Jlt= Jle= J[ 2= J[ w0 J[ o= ]
~ Raster calculator expression
( (ExtDistance@1” >=60000) AND ( ExtDistance@1” <=60030) ) = mergedem@17
Expression valid
Activaltemjwsm;’

( ( "ExtDistance@1” >= 60000 ) AND ( "ExtDistance@1” <= 60030 ) ) * "mergedem@1”

The result will be seen as follow:

# QGI52.101-Pisa

Project Edt View Layer Settgs Plons Vector FRaster Dotabase Web SCP Processng  Help

hichkicscvse e A DEBRRXR

& a-g-gp e m @____)_:___;_v Do E PeEEE A A O B U otown  Simeo  diHim |

& 4P -[@- 8% - B 306 30 20
e #x

AwYRAO
[ 2 5 oo phtence e |

0.000000
1.000000
2.000000
3000000
4.000000

B mergedeml

-1

10

5 extDistance
0.000000
19917.333333
37834.666567
55752000000
75669.333333
F4585, 666667
113504000000
132421333333
151338.666667
170256000000

PEADHDIBAINANS

-
b |
1

I.




¢ To summarize the DEM value at the end of the surge, we need the result file to convert the raster file
to vector file. Open “Polygonize (Raster to vector)” from “Raster” main menu.

& Polygonize (Raster to vector) ? X

Input file (raster) DEM_Distance_60k ¥ . Select...

Qutput file for polygons (shapefile) DEM_Distance_60k_Vec Select...

® Field name

DN
Use mask [ DEM_Distance_60k |~ | Select...

X Load into canvas when finished

gdal_polygonize.bat

F:/UNHabitat/RRD_DRM/Data/Exe_3_9/Output_data/DEM_Distance_60k.
tif -f "ESRI Shapefile”
F:/UNHabitat/RRD_DRM/Data/Exe_3_9/Output_data/DEM_Distance_60k
_Vec DEM_Distance_60k_Vec DN

R

e Then open “Basic Statistics” tool from “Analysis Tool” from “Vector” main menu to summarize the
elevation value of the whole pixel.

# Q6I5 210.1-Pisa - o X
Project Edt View Layer Settngs Phgns [Vector | Raster Dotabase Web SCP Processng  Hep

NDeEBROR
4 1~ B OEE- AR LOEME B [F) ostoown  Sime w2 D »
A =0 =0E =0 s

[l Distance Matrix...

P8 Sum Line Lengths...
3 Pointsin Polygon...
[T List Unique Values...

7 Nearest Neighbour Analysis...
T% Mean Coordinate(s)...
RE Line Intersections...

0.000000

18917.333333
ITBIA.666567
S6752.000000

75669,333333

94585, 666667

113504.000000
132421333333
151338666667

170256.000000

DB INSMNS

Eh '?
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e The total DEM value can be checked as below:

£, Basics statistics ? X

[Cvean 5.33152975898 | ||
StdDev 272032564947 | .
Sum 10839.0
Min 5.0
Max 17.0 =
N 2033.0
o 0.510233605... o
Number of unique values 22 E
Press Ctrl+C to copy results to the dipboard

—

I 0% ] Lo || cose

To calculate the SDC using the following equation:

N

_ Surge height - Avg elevation of the land at end of the surge
Width total inundated area - Width area with constant surge

SDC

Surge height =7.5,

Avg Elevation at he land at end of the surge=5.33 m,
Width toal inundated area =60000 m,

Width area with constant surge=4000m

So, SDC=0.00004

( ( "ExtDistance@1” <= 4000 ) * 7.5 - "mergedemi@]1" )

i Raster calculatie X
mepeden1 81 .E!f“" .
Curentlayes extent.

Xen  [eemocess (3 wMax [somenomes oy
ven [rwmsisz 5 vme [moseren 3
=

Coonw (B0 % Aws [mm §
o | secnd o s, was <[ B
W Add result to pragect.
w Operators
+ J ot @ = tn log10 {
e et ] e ] ] (o ] o] (]
< > = | £ £ oo o
 Haster cakeulator prprevasn
| <= 400) *75- i
Expresson vakd

o |Acicec 1V




4. Hazard Mapping

Following steps have been carried out to get Cyclone Surge hazard map of Delta region, Ayeyarwaddy
Division, Myanmar, using Digital Elevation Model(DEM) as a primary input map.

(a) Distance buffer map was generated from the coastline

(b) Map calculation was done taking into consideration the distance map, the Digital Elevation Model,
distance 4km from coastline where the surge depth remains constant (7.5m) and the surge decay co-
efficients for that particular surge height where distance is between 4 km and 60 km. The equation for
calculating modified elevations per decay coefficient with respect to the original DEM data is as fol-
lows:

Modified DEM(m)= (inundation distance - constant surge depth distance) (m) X Decay
coefficient (SDC) (m/m) + DEM (m) (Original)

(c) The final hazard map at the Nargis scenario will get subtracting the elevation map from Modified DEM.

5. Vulnerability Analysis to the Population

The vulnerability of the people to flooding is the degree of loss to the total population, or particular cate-
gories, resulting from flooding by a certain depth. It has to be expressed on a scale from O to 1. The vulner-
ability is increased linearly with the flood depth. Therefore, for calculating vulnerability to people at differ-
ent flood depth, the relationship between flood depth and vulnerability is derived from the following
assumptions:

*  Near the coast (15 km from the coast), the vulnerability is 0.7. Then calculate the average flood depth
at 15 km by using surge inundation map and distance map started at the coastline.

e From the histogram of the 15 km flood depth map, it can be seen that the average flood depth at that
distance is 2.5 m.

e At some further distance from the coast (30 km from the shoreline), the vulnerability is less and as-
sumed as 0.3. The average flood depth at that distance is 1.4 m.

*  The vulnerability of 1is reached at an arbitrary depth of 3.2 m flood level that occurred around 4 km
from the coast.

Based on the mentioned parameters, the vulnerability maps can be obtained by multiplying Vulnera-
bility Coefficient (Vc) with flood depth values of hazard maps. In that case, Vc are calculated based on
the assumption of flood depth and percentage of vulnerability. Calculated values of Vc derived from
the relation of vulnerability and flood depth are summarized in Table.

Table 1: Vulnerability Coefficient Values

Distance from coast (km) Flood depth (m) Vulnerability Vc
- 0.0 0 0.0000
30 1.4 0.3 0.21429
15 25 0.7 0.36364
4 3.2 1 0.42857




s in Disaster Management (Facilitator's Guide)

According to Vc Map, it can be seen that the Vc of 0.0 m flood depth is obviously ‘0.0000’. The Vc of flood
depth between 0.0 m and 1.4 m is 0.21429 and between 1.4 m and 2.5 m is 0.36364. The highest Vc of
0.42857 reached between flood height of 2.5 m and 3.2 m. Above the flood depth of 3.2 m the vulnerabil-
ity is always 1.
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Vulnerability Map of the Delta Region, Myanmar

6. Casualty Analysis

After making the vulnerability maps, you can estimate the number of population at risk for a certain surge
height over the affected area. Since the casualty is depend on the vulnerability and number of people liv-
ing in the area, we first need to calculate population density over the certain area for a certain categories
of people such as children, men, women and elderly. For the risk analysis on total population, assume that
16% of population has been moved to safer places by early warning prior to the cyclone event. Risk map
can be generated from multiplication of hazard map, vulnerability maps and population density map. In
the style tab in the property of the output risk map, setting the risk values interval as five class like very
low, low, medium, high and very high. Then you will see as below.
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EXERCISE 4.1

FLOOD PRELIMINARY DAMAGE ASSESSMENT
(NAGRIS 2008)

after a disastrous event. An Integrated remote sensing and GIS-based
analysis approach can provide timely information on building
damages. This preliminary analysis can help both national and
international humanitarian actors to better coordinate and planning
aid response as well as needs assessment operations.

Remote sensing based building damage assessment is generally
performed using qualitative (e.g. photo-interpetation) or
quantitative methods (e.g. image classification). Pre and post event
satellite images once acquired can be analyzed and interpreted by
expert analysts able to categorize assessed building according to different damage classes.

Objective

«  Perform building damage assessment using pre and post disaster aerial and satellite images (visual
interpretation)

e Generate a building damage intensity interpolated raster for affected areas

Data Use
1.  QB_Kyuak_Kalat_20050117.img (pre disaster image)
2. WV1_Kyuak_Kalat_20080523.img (post disaster image)

Creating Building point layer

1. Create the point layer named as “Building” and select the projection type as WGS84/UTM zone 46 N.
Then we will digitize the building as point using pre-disaster image as background image.

2. Open the attribute table of this building point layer and add the new field, named as Damageper” in
attribute table using new field in the editing mode.

Name: DamagePer Type: whole number (integer)

eB < =als A TES P §(Be ==
i v= €] |Newﬁ=|dl.'c;|+\'-’} E_|

= /' Addfield ? X
1
2_ ] Name [Dmgaﬂer ]
3_ o Comment
Z “ Type Whole number (integer) -
| . Provider type integer
5 ¢ Length 0 &
7| 0|
's‘ 0
e [ ]| coe
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2. Then right click the building point layer and go to property. In field tab of the property, click the “Text
Edit” and select the “Value Map” in right panel of text edit mode. Then add the two vales: O for No
damage and 100 for Completely damage.

Check Box X Editable
Classification Label on top
Color
Date/Time Defaults
Default value
File Name
Hidden Preview
Photo
Range
Relation Reference. "W Constraints.
Test Edit
Unigue Values Notrul
Uuid Generator
Constraint
Value Map
Value Relation "
Constraint description
Web View 5

Combo box with predefined items. Value is stored in the attrbut

Load Data from Layer Load Data from CSV Fie

no damage

completely da.

Identifying the Damage Level by Visual Interpretation

3. Then click the editing tool and digitize the buildings as points using “Add Feature” in editing mode and
add “no damage” or “completely damage” in “DamagePer” column in attribute table of building point
layer to classify the damage levels using pre and post images.

£ oe52184 - o0 X
Project Edt View Layer Settings Pugns  Vector Raster Datsbase Web S0P Processng Help
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After we had finished the digitize the building as point and click “Toggle Editing” again to stop and
save the digitizing task.

Then right click the building point layer and select the property. Then, categorized the building point
layer according to percentage in “DamagePer” column.

| # Layer Propesties - Buildiﬁ I Sﬁ'le ? x
E Categorized -
Column 123 DamagePer »i | E
@ Change...
Color ramp  Random colors - -5 | Tvert

! i Metadata

variables Classfy & = | Delete al Ad =

Legend ¥ Layer

Layer transparency F

Layer blending mode Normal -
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Control feature rendering order
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6. Then go to the “interpolation” in Raster main menu and select interpolation tool. Interpolation win-
dow/ form will appear.

# 0615 2124 - damage - ] *
Project Edt View Llayer Settgs Plugns Raster | Datsbase Web SCP Processng Heb
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L
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7. In this interpolation window, fill the required information as below. And save the ouput file as “Dam-
agelnterpolate.tif”.

# Interpolation plugin ? x
Output
! method | Inverse Distance Weighting (IDW) 'I
i RT3
Celsize X 10.00000 | Celsize Y (000000 ]2
—"
Xmin 552862 Xmax |653233
Ymin | 1.7562e+06 Ymax | 1.75637e+06

|0uu:utlie F:/UNHabitat/RRD_DRM/Data/Exe_4_1/Ouput_Data/Damagelnterpolate I

X Add result to project

(4] | [

[ o




8. Then right click the output file and select the property. In style of property window, choose “single-
band pseudocolor” in Render type and choose the colour. Then click apply and ok button.

/ Layer Properties - Damagelnterpolatel | Style ? X
- |a
General ¥ Band rendering |~]

& ste Render type  Singleband pseudocolor |

|.‘ Transparency Band Band 1 =
BB pyramids Min 18.8002 Max 99.8
P Load min/max values
||= Histogram
Interpolation | Linear >
(i Metadata
Color B Jramsu ~ Edit % Invert
Legend Label unit
suffix

Estimated cumulative cut of full extent. |

|value | color ’Labd
18.8 18.8

Style OK Cancel Apply Help

9. The interpolation result will be seen as follow. And please test with other interpolation methods.
.;lx:::-:wmql:w Settngs Flugns  Vector Raster Database Web SCP  Frocessng  Help B : °
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B 28 Welcome to the Semi-/
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sbout the plugn interface.
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There is & phugn uodate avalable Coordnate £53378.6,1756155.3 W  Scale | 1:3,371 ~ @ Magnfer 100% = Roftaton 0.0 T XAende Qerscans @
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Question:

Ql. What is the resolution of pre and post disaster image? (spatial resolution)

Q2. Create the point layer for buildings in affected area. Classify the damage level and damage
percentage.

Q3. Where would you say is the highest concentration of destroyed buildings based on the interpola-

tion surface?




EXERCISE 4.2

SEARCHING, EXPLORING AND GATHERING GEOSPATIAL
DATA FROM THE WEB FOR EMERGENCY RESPONSE
MAPPING

When a disaster strike, one of the key tasks to perform before starting any GIS analysis is to review and to
collect relevant disaster related information from media reports, OCHA SitReps, Government and Local
Authorities to obtain an understanding of the type and magnitude of the disaster event. When a first re-
view of available disaster related information is completed you can start searching and gathering relevant
geospatial data (i,e, pre and post disaster satellite imagery and GIS baseline data) to be used for GIS anal-
ysis and mapping. In this exercise, you will search, explore and download some GIS and EO data by brows-
ing different geospatial data portals which provide access to useful datasets for emergency response
mapping.

Learning Objectives
*  Get familiar with some geodata web portals and how to access
e Search and downloadin rainfall accumulation data (TRMM) and Tropical Strom data
e Searching, exploring and downloading earthquake information
e Searching, exploring and downloading baseline vector data (OSM)

e Searching, exploring and downloading satellite imagery SPOT Vegetation, NOVA AVHRR, SRTM,
ASTER, LANDSAT TM etc

«  To know useful of Google earth pro and google earth engine

Data will be acquired by browsing different geospatial data web portals

Web portal

Web Link

Data Type

USGS

Searching, exploring and

downloading Landsat imagery

Raster/ Vector

Open Street Map OSM

http://extract.bbbike.org/

Vector

Global Population Data

http://www.worldpop.org.uk/

Raster

Percipitaion data

Http://giovanni.gsfc.nasa.gov/
giovanni/

Unisys
http://weather,unisys.com/
hurricane
Vector

USGS http://earthquake.usgs.gov/

earthquakes/shakemap

Vector

MODIS Rapid Response System

http://earthdata.nasa.gov/lance/
rapid-response

Raster
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DigitalGlobe http://www.digitalglobe.com
Raster

AsterDEM http://www.gdem.aster.ersdac.
orjp/
Raster

1. Searching, exploring and downloading Landsat imagery

1. Identify the image to download using EarthExplorer (go to http://earthexplorer.usgs.gov/; note: you
will need an account to order and download imagery)

2. Select the years and months of interest

3. Select the relevant dataset and the relevant Landsat mission (4,5,7,8). This will be based on the dates
of interest.

e For option 1, select surface reflectance

e For option 2, select the standard product

4. Set the additional criteria such as day scenes only and minimum cloud cover
Option 1: Order the imagery and wait for it to be processed.
Option 2: download the imagery immediately

5. Unzip the files and put into a folder

Step 1. Identify the path and row to download

You can also use Earth Explorer to find the appropriate path and row by browsing through their Goo-
gle map to find your location of interest. There is a lot of overlap with Landsat scenes, so the area of inter-
est may be covered by several Landsat scenes. If you zoom into an area and then select ‘Use Map’, a box
will be drawn on the map and the search will use these coordinates.

Bde Edt Miew Higtory Bookmars Jook Help

$ Giovanni ¥ EE EarthExplorer S

€ (0B hups/fearthesplorer usgs.gov ¢ Q Sear TEa O N O =

nce for a changing world

EarthExplorer

Heme

SN ouesee

1. Enter Search Criteria

To narrow your search area type in an address or place
name, enter coordinales or click the map to define your
search area (for advanced map tools, view the help
documentation), and/or choose a date range

Poniow | Feature

el
Pradefined Area
p—
1. Lat 22° 24' 12° N, Lon: 097* 53 0T"E iR
2 Lat 22° 24'12° N, Lon: 095° 23° 48" E r‘ﬂ
'3 Lat 20° 33 48" 1, Lon 095° 23 48" /%
4. Lat 20" 33 46" N, Lon: 097" 53' 07" E Vi 8.
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Step 2: Select the years and months of interest to download

In the ‘Search Criteria’ tab, we will select the parameters for our search. For example, the best time of year
to map land cover in Mandalay is summer.

DataSots | Acaitional Criteria | Results |

1. Enter Search Criteria

To narrow your search area: type in an address or
place name, enter coordinates or click the map to
define your search area (for advanced map tools, view
the help documentation), and/or choose a date range.

PahHw] Featurs I Circle
| |

B st o |t | 04
DegreeMinuteSecond

| @ No coordinates selected.

Date F=;ue | Result Oplions \

a
Search from: (01012000  [Eto:[12312000 |2

' ill'ﬂ‘l months: May. June. July. August -

Here is where you select the dates and you can specify individual months to search.

Additionzl Crileria »

G

==

Step 3: Select the relevant dataset and Landsat mission

| ssarch Covera mj Adamona Cillda | Results |

2. Select Your Data Set(s)

Check the boxes for the data sel(s) you wanl lo search
When dona selecting data sel(s), click the Additional
Criteria or Resulis buttons below. Click the plus sign
noxt to the category name lo show a list of data sots.

L Use Data Set Prefiler yaery Tn?)

Data Set Search: |

Gl Land Sarvey -

51 HCMM.

51 JECAM Sites

1 LDAR

& Land Cover

=iLancsat Archivo [J

| FL@E L oumes

| L@ L3 oUmRS ProwRs 2
|~ ) 3 |8 Landsst Surtaco Reflostance - L3 OLITIRS

| |- L@ L7 ETM- SLC o @003 prasert)
|
i
|
|
i

| L)@ L7 ETN- 5.Con (1000-2003]
i 3t Surlacs Beflocance - L7 ETM-

(L
L]

In ‘Data Sets’ tab, we will select the appropriate Landsat mission or missions. For this example, | am search-

ing only for the 2000 image, and | want surface reflectance, so | select Landsat Surface Reflectance for the
Landsat 4 and 5 missions.

For Option 1, you need to select the surface reflectance product in this step.

For Option 2, use the standard product.

@
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Step 4: Set the Additional Criteria

soacnCroers | Cauten [l Ress
3. Additional Critaria (Optional)

W pou hisve hote Daan one dsla S8l selacted, use the
dropekown ta sakact tha addimonal cnana for aach data
sals

Data Sets

Landsat Suface Reflostance - L7 ETM- *
WRS Path B
e o

WRS Row
W

S Select the path/row

Select the maximum cloud cover acceptable

Select ‘Day’ to avoid any night scenes, which are dark
and not useable

Step 5: Order or download the Imagery

TH| Acquiting and Preprocessing Landsat Imagery e - Adobe Reader
File Edit View Window Help

FREFSBEN | ®@ (v @ -] HE| 22 |k

Tools Sign : Comment

» Step 5: Order or download the Imagery

Entity ID: LE70440312000175EDC00

i . =

— ‘-________ For Option 1 and the surface reflectance data,
$ud @ you need to order it. Click on this button to
Entify ID; LET0440312000153EDC00

add the items to your cart.
Acquisiton Data: 07-1U1+-00
Pot 44
’ . —

4 4aCED

/ They will appear in the item basket.

ftem Basket(2) Justin_Eplting@fws.gov ~

Order

Hoe: y contsin items wi

fone. Evpanda dela ot o view your

v Lanasat surrace Reriectance - L7 ETM# @)

Lancsat Surface Refisctancs -L7 ETH=

Next, click ‘Proceed to Checkout”........
Order

sereennnene G0 then ‘Submit Order”

3 :
Desktop A dx @ O

Once the images have been processed, you will receive an email notifying you that they are available for
download. Simply click on the ‘Download’ button to download.

sted: 3

Completed: 3

Open: 0 Waiting on data
Order: justin_epting@fws.qov-0101510126804 Date Ordered: Oct 12, 2015, 7 p.m
Status: Complete

Date Completed: Oct 12, 2015, 7:35 p.m.
Requested Processing: surface reflectance, Dutput Format is geotiff

Product URL Chksum URL Note

LCB0440312014157LGNOD Complete Checksum
LCB0440312013154LGNOD Complete Download Checksum
LCB0440312015176LGNOD Complete Download

Checksum
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Entity ID: LC80440312015176LGNOD
Coordinates: 41.75969 -120.74422
Acquisition Date: 25-JUN-15

3 Path: 44

For Option 2 and the standard data,
you can download it immediately.
Simply click this button to download.

Step 6: Unzip the files

The Landsat data comes as individual bands and is compressed twice. One file is a tar file and the other is
a gunzip file. You can manually unzip these files using 7 zip software. If you don’t have 7 zip, you can down-
load it here: www.7-zip.org

Note: also see the advanced lesson on how to unzip multiple files with a Python script

0 LC80440312015176-5C20151012192533.tar.gz 10/12/20155:51 PM  GZ File 424 262 KB

To unzip, simply right click and select ‘Extract Here'’. You will now see this:

-

Mame Date modified Type Size
u LCE0440312015176-5C2015101 2192533 tar 10/12/2015 S35 PM  TARFile 088,970 KB
u LCE0440312015176-SC20151012192533 tar.gz 10/12/2015 S:51 PM  GZ File 424,262 KB

To unzip, simply right click and select ‘Extract Here’. You will now see this:

Name ~ Date modified Type Size

Eé’] LC80440312015176LGNC0 xm| 10/12/2015 5:25PM XML Document 10KB
ﬁ LC8044031201 5176LGNOO_cFrnask.tif 10,12/2015 5:25PM  FastStone TIF File 58199 KB
ﬁ LC80440312015176LGNCO_cfrmask_conf.tif 10/12/2015 5:25PM FastStone TIF File 38199 KB
1 LC8044031201 51761 GNO0_s7_bandL.tif 10/12/2015 5:25PM  FastStone TIF File 116,336 KB
i LCE0440312015176LGNCO_s7_bandz.tf 10/12/2015 5:25PM FastStone TIF File 116,336 KB
i L (8044031201 5176LGNCO_s7_band3.tf 101272015 5:25PM  FastStone TIF File 116336 KB
i [ (8044031201 51761 GNO0_sr_bandd.tif 10/12/2015 5:25PM  FastStone TIF File 116336 KB
LC80440312015176L GNOO_s1_bandS.tif 10/12/2015 5:25PM FastStone TIF File 116336 KB
LC80440312015176LGNCO_sr_bandé.tif 10/12/2015 5:25PM  FastStone TIF File 116,326 KB
ﬁ LC80440312015176LGNCO_s7_band7.tf 10/12/2015 5:25PM FastStone TIFFile 116336 KB
o LCO0440312015176LGNO0_sr_cloud tif 10/12/2015 5:25PM  FastStone TIF File 58,199 KB
D LC80440312015176-5C2015101 2192533 tar 10/12/2015 5:25PM  TARFile 988,970 KB

D LC80440312015176-5C2015101 2192533 tar.gz 10/12/2015 5:51 PM  GZ File 424 262 KB
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2. Searching, exploring and downloading Baseline Data (Open Street Map)

Everyone can contribute to the map by adding or correcting new roads or places of interest. With a GPS
receiver and open source software you are ready to upload your GPS track to the web mapping service.

http://www.openstreetmap.org/ (or) http://extract.bbbike.org/

BBBike extracts allows you to extract areas from Planet.osm in OSM, PBF,o5m, Garmin,....,.Esri shape file
format. The maximum areasize is 24,000,000 sg km or 768 MB file size. It will take between 2-7 minutes
to extract an area. The email filed is required, you will be notified by e-email if your extract is ready for
download. Please use a meaningful name for the extract. For more information, please read the extract
help page.

How to use the BBBike extract service:

4. Move the map to your desired location.

Then click to create the bounding box.

Move or resize the bounding box or add new points to the polygon.

Select a Format, enter Your email address and Name of area to extract.

® N o v

Click the extract button. Wait for email notification and download the map.

& (D) wtract bbbdmong € Q Searh 0 9 0 =

Name of area to extract © or search

[ exroct |

Move the map to your disired kacation,
Then click | hars | o create the bounding bax. &

1. Sedect o Format, enter Your emadl address and
Mame of men 1o extract. !

2. Click the extract button. Wait for emall
‘notification anel dovmload the map. Donel




Thanks - the input data looks good.

1t takes between 2-7 minutes to extract an area from planet.osm, depending on the size of the area
and the system load. You will be notified by e-mail if your extract is ready for download. Please follow
the instruction in the email to proceed your request.

Area: "Yangon' covers 356 square km
Coordinates: 96.0782,16.7597 x 96.299,16.8959
Format: Shapefile (Esri)

You can monitor the status of your request on the server status page.

Press the back button to get the same area in a different format, or to request a new area.

We appreciate any feedback, suggestions and a donation! You can support us via PayPal, Flattr or bank
wire transfer.

\.Donate....
= SEDE

home | help | download | status | map compare | pro | donate

(©) 2016 BBBike.org by Wolfram Schneider
Map data (@) OpenStreetMap.ora contributors

3. Searching and downloading Global Population Data

When a disaster occurs, the emergency response depends critically on the initial estimate of the affected
population. However, retrieval of crucial and accurate statistics on population living within affected areas
in many regions of the world can be time consuming and often very difficult to access. WorldPop popula-
tion distribution model provides the finest resolution population distribution data available for the entire
world at 100m resolution. WorldPop population dataset involves collection of the best available census
counts (usually at sub-province level) for each country and four primary geospatial input datasets, name-
ly land cover, roads, slope, and night time lights, that are key indicators of population distribution World-
Pop shows the “ambient” population, where people are usually located at a set time of day, not just where
the people live and this data is very useful to roughly estimate affected population when a major disaster
occurs over a large region. More information about the data and download option can be access from the
website below - http://www.worldpop.org.uk/

Eils i Yiew Higtory Boskmarks fesis Haip = = =
= Woitdpop - What s Weibd.. 3 | o

&+ o wardpop.nrg .Uk ® G, Search T Hn 9 +$ N D =

ABGUTOURWORK-  NEWS DATA-  CONTAG I Gesn n

What is WorldPop?

HIGN BRANAI FESOIIBON, CONIBMPOTATY dAtA o NUMAR on 1OF N6 BECUFNIS MEBIUTOMAN! of e MMP3LES of PAPULITON QoW for
AT higes S Tor PG Slerveriiors. Thi WOrkiFo project sim 16 mioel Rase neads (ROUH T proviaKen Gf GHtaliod and DREN BCcass PopUialion GRINGLGN
Antasets Bl Ui HRSEArent SEROSE hes

The WorldPop project
spalial demogiaphe: datasets 1o Cenl

P and AmerPop POpULANon MapiEng projects | aams 1o provids an open access archive of
o developrent, dinaster fespoiee and healllh sppliealions. The methods used are
esgned Wil Il open Bccoss and of SOCUMENEN ) PEEF-Favimwed Metnons 10 OGUES easily upaatanie magps. wimn

o and

Click 10 read WorldPop case studies >
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Fle Fdt fiew Hoioe feckmads Tock Help
&) Connecting..

G Werdpop - About Woddp.. % +

€ worldpop.org.uk 0 x

DATA = CONTACT

Mapping populations

Maps of human population distr
modeling. trans,

4. Searching and downloading Precipitation data

Http://giovanni.gsfc.nasa.gov/giovanni/

Be [t Yow Hgtory Jockmeds Joch Hep

@ Giovanni "

DATA

GIOVANNT

‘Giovanni iransition to htips... [1 of § messages
Select Ph

[- % Maps. Time Aseraged Map ¥

Cryasphere (13)

Hydrology (1017)

Ocean Bulogy (84)
10ceanography (45)

IWater and Ensegy Cycle (1020)

Anrasal Index (3)
| Asrosol Optical Depth (32)

O Comparisons:  Select . ¥ || O Veaical Select ¥ | O Time Senes: Select ¥ | O Micelanecus: Select ¥
Select Date Range (UTC) Select Reglon (Bounding Box or Shapefile]
=T =T Show Map
Vialid Range: 1
Select Variables
Murmder 1628 Total Pk 0
Keyword Sesch | Clenr

[ Air Prassura (48)

Fle [dit Yiew Higtory Bockmaris Tooh Help

€ a

Select Region (Bounding Box or Shapefile)

94 987822 0201 96 5918 23 2507

Show Map

Select Variables

umber 0ol 1678

(] Aarosals (177)

[ Atmasphenic Chamistry [47)
[ Atmasphenic Dynamics (311)
Clcryosphare (13)

A Hyeology (1017) x
[l 0cean Bulogy 44)
CJoceancgraphy (48)

I Water and Energy Cycle (1050

Faryword - |precipation Search  Clear

24"00N

Claur Pressure (31)
] Air Ternparature (32) |
ICanapy Water Storage (T)
Cloud Proparties (2)
1Energy (3) P

[ Evapeention {47)

4 : SDOE
Evapetransgeation (44)

S6*00E

LI Ficading (3)

8 9 4+ & O

[ Hoat Plax (%5)
L Hwight. Level 2

i P2 FA ¥ W3




Ble [t Yiow iy Bockmaks Took Help =A%
& Giovanni e

€ D@ nm 3 nasagoy, - 1 17 . 1 c 9 : a9 a0 =
: e : ~
Select Date Range (UTC) Select Region (Bounding Box of Shapefile)
2015 .07 -01 @ 0 2015 -08 -20 = 4 9478,22 0203,56 5918.23 2507 Shew Map
Valid Rango: 1942.01.01 1o 2016.12.28
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Number of matchisg Variables: 118,01 1628 Total Variablo(s) incledod im ot
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Eille Edit View Hgtory Bockmarks Tool Help = o X
@ Gicvanni ¥ Common Metadata Repository % MASA IT Security Warning Ban. > | MASAIT Security Warning Ban. » | =+
i) @ NASA (Nstional Aeronautics snd 5. (US) | hitpsy/fomr.earthdata.nasa.gov/search epts/C12T6795284-GE o A, Sear T8 O +$ A @ =

Related URLs

Daily accumulated precipitation derived
from 3B42RT

0509.7.png

Related URL n

disc.eosdis.nasa.gov

RN
JTRMM_3842RT

_Daily.7

Related URL B

Related URL n

B va P8 F3 I MR W

Ele Edit View Higtory Bookmarks Tools Help = 5 X
& Giovanni ¥ | Common Metadata Repository X NASA IT Secunity Warning Ban. | MASA IT Secunity Warning Ban. % | +

D @ | httpsy/disc2 gesdisc sosdis.nasagov/data/TRMM_RT/TRMM_3842RT_Daiy.7 O e Qs "E 9 RO =

provided here. -

GES DISC Users who deploy scripting methods to list and download data in bulk via anonymous FTP are advised to review the How to Download Data Files from HTTP Service with wget
recipe that provides examples of GNU wget commands for listing and downloading data via HTTP.

Once registered, you can click here to authorize "NASA GESDISC DATA ARCHIVE' application.

Name Last modified ~ Size
& Parent Directory
€3 2000/ 21-Jul-2016 19:46
3200/ 21-Jul-2016 18:57 -
© 2002/ 21-Jul-2016 18:57 -
32003/ 21-Jul-2016 18:50 -
32004/ 21-Jul-2016 18:53
€3 2005/ 21-Jul-2016 19:47
222006/ 21-Jul-2016 18:57 -
2007/ 21-Jul-2016 19:47 -
22008/ 21-Jul-2016 19:04 -
2009/ 21-Jul-2016 19:07 -
32010/ 21-Jul-2016 19:45 -
2201y 21-Jul-2016 19:46 -

£) va P3 B3 x3



file Edit View Higtory Bookmarks Jooks Help - ] *®

© Giovanni % | Common Metadata Repository X | NASA T Security Waming Ban.. X NASAIT Security Warming Ban.. » =+
D @ | hitpsy//disc2.gesdisceosdis.nasa.gov/data/ TRMM_RT/TRMM_3B42RT_Dally.7/201 B ¢ Q searct B9 4 A O =
Once registered, you can click here to authorize 'NASA GESDISC DATA ARCHIVE' application. i
Name Last modified Size

J Parent Directory -

Doy 21-Jul-2016 19:41 -
Do/ 21-Jul-2016 19:41 -
D03/ 21-Jul-2016 19:41 -
o4 21-Jul-2016 19:41 -
Dos/ 21-ul-2016 19:41 -
S os/ 213ul-2016 19:41 -
D07/ 21-Jul-2016 19:41 -
208/ 21-Jul-2016 19:41 -
Doy 21-Jul-2016 19:41 -
D1y 21-ul-2016 19:41 -
@1y 21-Jul-2016 19:41

[ ] 12/ 21-Jul-2016 19:41 -

NASA Web Privacy Policy and Important Notices

If you feel you reached this page by error, feel free to contact the GES DISC Help Desk by clicking this link

E] vl P2 P3 x3

Eile Edit View Higtory Bockmarks Tooks Help — a x
@ Giovanni ¥ | Common Metsdsta Repository > | NASA IT Security Waming Ban.. 3 NASA IT Security Weming Ban.. % ==

4 | © @ | httpsy//disc2 gesdisceosdis.nasa.gov/data/ TRMM_RT/TRMM_3B42RT_Daily.7/2015/03 B & Q Searct e 9 RO =

provided here. P

GES DISC Users who deploy scripting methods to list and download data in bulk via anonymous FTP are advised to review the How to Download Data Files from HTTP Service with wget
recipe that provides examples of GNU wget commands for listing and downloading data via HTTP.

Once registered, you can cdlick here to authorize 'NASA GESDISC DATA ARCHIVE' application.

Name Last modified  Size

J Parent Directory

m 3B42RT_Daily.20150901.7.nc4  21-Jul-2016 19:39 916K

E] 3B42RT_Daily.20150901.7.nc4.xml 21-Jul-2016 19:40 2.8K

E 3B42RT_Daily.20150902.7.nc4  21-Jul-2016 19:39 900K

@ 3B42RT_Daily.20150902.7.nc4.xml 21-Jul-2016 19:40 2.8K

@ 3B42RT_Daily.20150903.7.nc4  21-Jul-2016 19:39 889K

E] 3B42RT_Daily.20150903.7.nc4.xml 21-Jul-2016 19:40 2.8K

E} 3B42RT_Daily.20150904.7.nc4  21-Jul-2016 19:39 879K

E] 3B42RT_Daily.20150904.7.nc4.xml 21-Jul-2016 19:40 2.8K

|B JB42RT_Daily.20150905.7.nc4  21-Jul-2016 19:39 834K

E] 3B42RT_Daily.20150905.7.ncd.xml 21-Jul-2016 19:40 2.8K

3B42RT_Daily.20150906.7.nc4  21-Jul-2016 19:39 845K

@ 3B42RT_Daily.20150906.7.nc4.xml 21-Jul-2016 19:40 2.8K

(7] 3B42RT D: 0150907.7 ncd -Jul-2016 19:39 867K ~

vi PE P2 xB MB W
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5. Searching and downloading Tropical Storm data
Real time and archive data about hurricane/ typhoon can download using the following web page:

http://weather.unisys.com/hurricane/

Fibe Edit Yiew Higtory Bookmarks Toals Help - a *
[ Unisys Weather - 2008 Hur— 3¢ % UNITAR Virtual Learning E.. % New Tab | [ Gis Esri Training And Educ... % [0 Unisys Weather - Hurrican. ¢ [JJ] trackod (GIF Image, 880 % +
> er unisys,com ¢ E 8 @ 3 & 0 =
Archive 1897 1997 1997 Contact Us ~
1926 1996

Hurricane [ 1895

AMBASSADO!
Arehive of Imagos Best Track: 1851-2012 Best Track: 1848-2012 Best Track: 1945-2012
Storm names Storm names -

USGS Maps
Classic Hurricanes

South Pacific South Indian North Indian
From JTWC Advisories: From JTWC Advisories: From JTWC Advisories:
2016 2018 2018
2016 2015 2016
2014 2014 2014
2013 2013 2013
2012 2012 2012
201 20m am
2010 2010 2010
2008 2009 2009
2008 2008 2008
2007 2007 2007
2008 2006 2006
2005 2008 2005
2004 2004 2004
2003 2003 2003
2002 2002 2002
2001 2001 2001
2000 2000 2000
Best Track: 1948-2012 Best Track: 1945-2012

Current Tropical Satellite Images

Pl E) Fa XD o B W B wm §

File Edt View Higtory Bookmarks ool Help — a %
[ Unisys Weather - 2016Hur.. 3 % UNITAR Virtual Leaming E= 3¢ New Tab % | [ Gis Esri Training And Educ... 3 [0 Unisys Weathes - 2011 Hur.. [l trackgif (GIF Image, 80— % | +

€ unigys.com, o M . 8 O +F & © =

UNISYS Unisys Weather

Unisys Weather Get a Forecast

2008 Hurricane/Tropical Data for Northemn Indian Ocean

nam to get foracast

NOAA Links

Natsonal C

Center

Clirnate Prediction

Center

National Goesn Service

WOAK Library

WOAR DT

and Atmospheric

Research

NAMMTT Mode Earth Systems Research

GFSiAvn Modsl Laboratory

About Us




File Edit Miew Hmgtory Beckmarks Jook Help

= (=] x
[ Unisys Weather - 2016 Hur... < = % UNITAR Virtual Leaming E.. > = MewTab % | [0 Gis Esri Training And Educ... % [0 Unisys Weather - 2011 Hur., < [l trackgif (GIF Image. 840 %.. % | +
€ weather.unisys.com/t . 3 B3¢ Q Sean TH @ 3 K O =
PRESENT WIND DISTRIBUTION: i3

MAX SUSTAINED WINDS - (35 KT, GUSTS 045 KT

WIND RADIT VALID OVER OPEN WATER ONLY

DISSIPATING AS A SIGNIFICANT TROPICAL CYCLONE OVER LAND
REPEAT POSIT: 21.4N 86.8E

FORECASTS:

R e Tracking information

iCyclone-4 NARGIS (27 APR-02 MAY)
Storm - Max Winds: 115 Category 4
Current - Max Winds: 40 Category. TS

WRARNING POSITION:
0312002 - NEAR 18.3N 97.5

MOVEMENT PAST SIX HOURS - 025 DEGREES AT 11 KTS
current: Bl Track POSITION ACCURATE TO WITHIN 060 NM

POSITION BASED ON CENTER LOCATED BY SATELLITE
PRESENT WIND DISTRIBUTEON:
MAX SUSTAINED WINDS - (40 KT, GUSTS 050 KT
WIND RADIT VALID OVER OPEN WATER ONLY
DISSIPATING AS A SIGNIFICANT TROPICAL CYCLONE OVER LAND
REPEAT POSIT: 18.3N 97.5E

AR (racking information

Pl Q) P XE Bz W B B m § O A

Scroll down to individual Storm details click on Tracking information for “Cyclone-4 NARGIS”

File Edit View Higtory Bookmarks Tocls Help

- 8 X
[ Unisys Weather - 2016 Hur. | %) UNITAR Virtusl Leaming E.. X | New Tab % | [E] GesEsni Trsining And Educ.. % [ ttp/iwesthe.tSitrackdat > [ track.gi (GIF Image 840=.. % | +

€ weather unisys.com cane dian/2008H/NARGIS track.dat B¢ & Searct B U ¢ =

Date: 27 APR-03 MAY 2008 -

Cyclone-4 NARGIS

ADV LAT LON TIME WIND PR STAT
1 1210 B5.6004/27/122 35 - TROPICAL STORM
2 12.50 B5.40 04/27/18Z 40 - TROPICAL STORM
3 1280 B5.50 04/28/00Z 55 - TROPICAL STORM
4 13.30 B5.50 D4/28/06Z 65 - CYCLONE-1

5 12.90 B5.30 04/28/122 65 - CYCLONE-1

6 13.20 B5.3004/28/18Z 75 - CYCLONE-1

7 13.60 B85.20 04/29/00Z B5 - CYCLONE-2

8 13.50 B5.60 04/29/06Z 80 - CYCLONE-1

9 13.50 86.20 04/2912Z 70 - CYCLONE-1

10 13.60 86.50 04/29/182 70 - CYCLONE-1

11 1440 B6.90 04/30/00Z 75 - CYCLONE-1

12 1460 B7.10 04/30/062 70 - CYCLONE-1

13 15.00 87.50 04/30/12Z 70 - CYCLONE-1

14 1530 B8.20 04/30/182 65 - CYCLONE-1

15 1550 89.00 05/0L/00Z 70 - CYCLOME-1

16 1580 B89.80 05/01/062 75 - CYCLONE-1

17 1590 9070 05/01/12Z %0 - CYCLONE-2

18 1580 9170 05/01/187 110 - CYCLONE-3

19 1570 92.60 05/02/002 100 - CYCLONE-3

20 1590 93.70 05/02/06Z 115 - CYCLONE-S

21 1600 94.70 05/02/122 105 - CYCLONE-3

22 1630 95.6005/02/182 B5 - CYCLONE-2

23 1690 96.20 05/03/00Z 70 - CYCLOME-1

24 1730 97.00 05/03/06Z 50 - TROPICAL STORM

Pl E) FA XE bx Wl u B § O a8

Repeat the steps in the previous exercise to convert text into a feature class (i.e. copy and paste data into
a Word Pad, the load the data into excel.)

Open this note pad file from excel and delete the first two rows. And then save as Tracklnfo.csv in your
desired folder.

(e.g E:\aboutme\Project2016\UNHabitat\RRD_DRM\Data\Exe_3_1\CycloneTrack)
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@1 Open
« - « Data » Exe 3l » CyconeTrack w & | SesrchCycloneTrack
Organize » Hew folder =~ O @
8 ThisPC A Mame Date: 27 APR-03 MAY 2008
I Desktop | CycloneTrack bt Cydone-4 NARGIS
4| Documents ADV LAT LON TIME WIND
& Downloads PR STAT
& Music 1 12.10 85.60 04/27/12Z 35 -
] Pictures TROPICAL STORM - -
l hdace 2 12,50 85.40 04/27/18Z 40 T IR/2015 1237 PM
Sm kel TROPICAL STORM
- L°“':::::’ 3 12.80 85.50 04/28/00Z 55 11/15/2015 552 PM
= Local Disk (E)
= TROPICAL STORM
= Mew Volume (F:) 4/24/2016 B:48 PM
4 13.30 85.50 04/28/06Z 65
Hetwerk < > 1
- e oA £/16/2016:52 AM
FiItnamz_Cy:lngmk.m v| A Files (%)
Tools = Cancel 62172016 3:01 AM
hms3 1/5/2016 11:39 AM
e MATLAB 11/19/2015 1204 PM
Feedback OneNote Notebooks 3112016 8:39 PM
Options Presentation1 472472016 1216 PM
Prezi B/5/2016 1043 AM
-] SOAINNR 1106 A0

Text Import Wizard - Step 1 of 3 ?

The Text Wizard has determined that your data is Fixed Width.
If this is correct, choose Next, or choose the data type that best describes your data.

Original data type

Choose the file type that best describes your data:
(O Delimited

- Characters such as commas or tabs separate each field.
- Fields are aligned in columns with spaces between each field.

Start import at row: . 1 % File origin: 437 : OEM United States

O My data has headers.

Preview of file E\aboutme'\Project2016\UNHabitat\RRD_DRM\Data\Exe_3_1\Cy...\CycloneTrack.bxt.

1Pp=te: 27 APR-03 MRY 2008
yclone—4 NRRGIS

AD LAT LON TIME WIND PR STAT
1 1z2.10 B5.60 04/27/122 35 - TROPICAL STORM
2 12.50 B5.40 04/27/182 40 - TROPICAL STORM

Cancel < Bad

Einish




Text Import Wizard - Step 2 of 3 ? X

This screen lets you set field widths (column breaks).
Lines with arrows signify a column break.

To CREATE a break line, click at the desired position.
To DELETE a break line, double click on the line.
To MOVE a break line, click and drag it.

Data preview

. . | 0 : L %0 . 20 . ®. . 0 .
£ £y £ £ £ £y
atle: 27 APR-03 MAY 2008 ~
yollone—-4 NARGIS
LAT LON TIME WIND| PR | STAT
1] 12.10 85.e0| 04/27/122 35 -| TROPICAL STORM
2| 1z2.50 85.40| 04/27/182 40 -| TROPICAL STORM v
Cancel Einish
Text Import Wizard - Step 3 of 3 ? X

This screen lets you select each column and set the Data Format.
Column data format

@ General :
O Text ‘General’ converts numeric values to numbers, date values to dates, and
Te

_ all remaining values to text.
O Date: | MDY

. Advanced... .
O Do not import column (skip)

Data preview

Cancel < Back [Next =
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Home Insen Page Layout

LON TIME WIND PR STAT

B Copy 85.6 04/27/122 35- TROPICAL STORM

5 4 Paste Options: 85.4 04/27/18Z a0 - TROPICAL STORM

6 - 85.5 04/28/00Z 55 - TROPICAL STORM
T . £5.5 04/28/062 65 - CYCLONE-1
#§  PasteSpecl 85.3 04/28/122 65 - CYCLONE-1
9 Insert 85.3 04/28/18Z 75 - CYCLONE-1
1 Delete 85.2 04/29/00Z 85 - CYCLONE-2
Cleist Cointacis 85.6 04/29/06Z B0 - CYCLONE-1
- 86.2 04/29/127 70 - CYCLONE-1
Eormat Cells. 86.5 04/29/182 0- CYCLONE-1
Bow Height £6.9 04/30/00Z 75 - CYCLONE-1
Hide 87.1 04/30/06Z 70 - CYCLONE-1
] Uahide £7.5 04/30/122 70 - CYCLONE-1
L ——d - 88.2 04/30/18Z 65 - CYCLONE-1
18| 15 155 89 05/01/00Z 70 - CYCLONE-1
19| 16 15.8 £9.8 05/01/06Z 75 - CYCLONE-1
20| 17 159 0.7 05/01/122 80 - CYCLONE-2
21 18 158 91.7 05/01/18Z 110 - CYCLONE-3
22| 13 15.7 52.6 05/02/00Z 100 - CYCLONE-3
23| 20 159 93.7 05/02/06Z 115 - CYCLONE-4
24| 2 16 94.7 05/02/122 105 - CYCLONE-3
25| 2 16.3 95.6 05/02/18Z 85 - CYCLONE-2
26 | pE] 16.9 96.2 05/03/00Z 70 - CYCLONE-1

27| 2 17.3 97 05/03/062 50 - TROPICAL STORM =

CycloneTrack @ ‘ *

Pl ) P o« o= Wl B

Save As X

M « Data » Exe_3_1 » CycloneTrack v O Search CycloneTrack el
Organize » New folder SEEN 4 (7]
I Desktop i Name Date modified Type
Documents

Mo items match your search.
; Downloads

Jﬁ Music

= Pictures
Videos

Local Disk (C:)
Local Disk (D:)
Local Disk (E:)

>
File name: | Tractinfo.csv "
Save as type: | CSV (MS-DOS) (*.csv) |

Authors: User Tags: Add atag

~ Hide Folders Tools ~ _ Cancel

.Then add this csv file from Add delimited text layer tool in red box and open TractIinfo.csv. Choose CSV
from file format option. Then click Ok.
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Then select the WGS 84 (EPSG.4326) from Coordinate Reference System. Then click Ok.

~ -

/ Coordinate Reference System Selector

Specify CRS for layer Tractinfo

Fite |

1l S |CTe)
Coordi f of the world || Hide deprecated CRSs
Coordinate Reference System | Authority ID (=]
"~ Voirol 1879 (Paris) EPSG:4821 D
- WGS 66 EPSG:4760
- WGST2 EPSG:4322
- WGS T2BE EPSG:4324
wGs8s EPSG:4326 @
WP - NFWESDG )
Selected CRS: | wGs 84 ]
|+pmj-lnndal+danln-\'l6584m_defs l
ok || canc | Help

Finally you can see th

e tract of Nargis Cyclone.
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# OGIS2.10.1-Pisa - o %
Project Edit View Layer Settings Flugns ‘ector HRaster Datshase Web Processng Help
BROXR I OS2 RPOLRASE @o-[H-i & B Y= a T~ | &

|
B . " ﬁ g [ Wy W W R cw g

BRAP 208 880VNANS O &

1legend eniries removed. | Coordnate: 57.46,12.42 Scale | 115625519 T Rotaton: 0.0 2 Xeder Qepscaas @

AR P xEbs Wl u B § O8N

Then add the District layer and overlay with Tractinfo layer. You will see the tract information of NARGIS
cyclone passed on which districts.

# OIS 2.10.1-Pisa - =] ®
Project Edt Vew Layer Settngs Plugns

Vector
NEBRORI OB AL NPPLRALS 6 M- LeBEE=-0 5 @ BY

3 S5O x> g sy s e w v A

4

- BN 2088 MVYINSANS Q&

L
1legend enties remaved. R cowdnate: 50,11,12.60 Scale | 1:5625519 T Rotaton: 0.0 T ®Rende Qesean @

A FaxEon il U B O N

Other Ref : www.windytv.com/?pressure,21.514,91.868,5



6. Searching and downloading earthquake peak ground acceleration data

USGS provides several alternative ways to obtain real-time earthquake data and information. Earthquake
information is extracted from a merged catalog of earthquakes located by the USGS and contributing
networks. Earthquake will be broadcast within a few minutes for California events and within 30 minutes
for worldwide events: http://earthquake.usgs.gov/earthquakes/map/

For this exercise, you will download earthquake peak ground acceleration data (GIS format) relative to the
earthquake occurred in Myanmar on the 24th Aug. 2016.

Browse to the following web page:

http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/cO000dqgaw/#download

Eile Edit View Higtory Bookmarks Tools Help = (=} x
P Inbex (1,101) - kyswzayah. ¢ | (&) Hightsd - Recerve ¥ (U Shakemap uscD00dgqw % L
€ zarthguake usgs.gov/eart x weE vaino =

USGS Home wa
“ TR 4 ; Contact USGS
science for a changing world i ¥ / Search USGS

Earthquake Hazards Program Home  AboutUs  Contact Us
EARTHQUAKES HAZARDS LEARN PREPARE MONITORING RESEARCH
et Shakemap usc000dqqw

o Instrumental Intensity Peak Ground Acceleration Paak Ground Velocity Uncerainty
Spectral Response 0.3 sec Penod
1.0 sec Penod 3.0 sec Period
Madia Maps
Qe;nrmgd are
Downloads

Instrumental Intensity
Available Formats: JPG (127 kB) || PS (627 kB,

USGS ShakeMap : MYANMAR
NOV 11 2012 01:12:38 AM GMT M 68 N23.00 E0S.88 Depth: 14.0km ID:c000cgqw
- .

....' \Wm“il' . 1¥

Transteming data from earthquake.usgs.gov...

Ede Edit View Higtory Bockmarks Tooks Help - a
1 Inbex (1,101) - kywwzayah. % | (&) Hightad - Receive ®  BE ShakeMap Archive X
€ AEUSgS.gov/: o e T B QO 3 & @ =

;_'/ USGS Home =
‘4 o Contact US

science for a ch: o Search USGS

Earthquake Hazards Program Home  AboutUs  ContactUs
EARTHQUAKES HAZARDS DATA & PRODUCTS  LEARN MONITORING RESEARCH
Shakelag ShakeMap Archive
Archive
- Metworks: All | S_Califomia | M. California | Pacific NWY | Mevada | Liah | Alaska | Hawsi | New Madrid | Global

Years: All | 2016 | 2015 | 2014 1 2013 | 2012 | 20111 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 20001 1983 |
1396 | 1997 1 1396 1 1994 | 1993 | 1992 | 1991 | 1330 | 1383 | 1987 | 1366 | 1985 | 1964 | 1983 | 1962 1 1981 | 1360 | 1973 | 197§ | 1976 |
1975 | 1874 | 1871

Type: Regular | Scenanos

ShakeMaps during 2016

857 Matching ShakeMaps Found

Search: |Myanmar

Mag ¥  Location % Date *  MNetwork =  EventiD %

6.8 MYANMAR Ang 24 2016 10:34:54 UTC  Giobal 10006gbf

69 MYANMAR ApE 13 2016135547 UTC  Global 20005hqz




agement (Facilitator's Guide)

Fie Edit Miew Hugtory Bookmarks Tock Help

11 Inbex (1,101) - kymazayah % | (5) Hightad - Recene % (U Shakemap us10006gb

€ zarthquake.usgs.gov/es

x

- 8 X
+
x B8 9 ¢ A QO =

USGS Home
Contact USGS
Search

Spectral Response 0.3 sec Period
1.0 sec Period 3.0 sec Pengd
Media Maps

Decorated Bare
Downloads

Instrumental Intensity

Awailable Formats: JPG (133 kB) || BS (617 kB)

Home About Us

HAZARDS DATA & PRODUCTS LEARN MONITORING RESEARCH
Shakemap us10006gbf
Instrumental Intensity Peak Ground Acceleration Peak Ground Velocity Uncerainty

USGS ShakeMap : MYANMAR

N -

g data from

File Edit Miew Hmgtory Beckmarks Jook Help

1 Inbex (1,101) - kywwzayah. % | (&) Hightad - Receive ¥ EE Shakemap us10006gbf
€ o3 1oe USgS.gov, e

Downloads

Maps

Instrumental Intensity

JPG (133 kB!
PS (617 kB!

Peak Ground Acceleration

EBS {1 Mb)

Peak Ground Velocity

Uncertainty
PG (57 K
Spectral Response
0.3 sec Perlod

PG (120 kB)
BS.01 Mp)

1.0 sec Period

PG (120 k8)
PS (1 Mb)

usg /global/shake/10006gbt/ download/shape sip

Aug 24, 2016 103454 UTC M 6.8 N20.92 ES4.57 Depth; B2.0km  ID:us10006g0!

Data

0 qm

= o x
+
e Qs T8 9 3+ & @ =
Raw Grids
Text X Y. Z Values (1 Mb)
AML (5 Mb)
GIS Files

HAZUS Tip Filg (1 Mb)
Shape Files (6 Mb)

KML (1 kB)
Station Lists

Text (2 K
AML (11 k)

Metadata
Teod (32 k)




11 Inbex (1,101) - kymazayah % | (5) Hightad - Recene

€ | (D | earthquakeusgs.gov/earthquake

® BB Shakemap us10006gbl ® L=

f/#dow ] TE 9 4+ A O
Downloads &
Maps Data
Instrumental Intensity Raw Grids
PG (133 i Taxt X ¥, 7 Values (1 Mb)
@ Download File Info = %
118 I g, 10006g1|
Category | Compressed e s a
Save As | Ci\sers\ser Downloads Compressedishape_2.20 v]
— 6.17 MB
EARemamber this path for "Compressed” categary
Desaription | Previes
Download Later Start Download Cancel
[ Stert file downloading
Uncertainty
Metadata
JBG (57 k)
Text (32 k)
Spectral Response
0.3 sec Period
JPG (120 kB)
PS.(1 ME)
1.0 sec Period
JPG (120 k)
PS(1Mb)

A [ v | w32 SE o Er
“ Home  Share  View [:]
1 T T2 Mew item = 4 Open - selectan
* ] : > .
‘J x = ¥ | Ensy sccess = = Edit Select none
Pin to Quick Paste . Delete Rename  New Properties E
Bccess L#] Past - folder - @ History ({7 nwert selection
« o » ThisPC » Local Disk(E) » aboutme » Project2016 » UMHabitst » RRD_DRM » Data » Exe 32 v & earch Ex.. 0
- Lol Disk (D) a Date modified Type Size =
- Local Disk (E) | Epicentircpy
sboutme | Epicenter.dbf
Agisoft 1.1.3 | Epicenterpy
ArcGlS for Desktop.v10.2.2 (it Bank) | Epicentershp
ArcGIS_10.0n | Epicentershy
il  midif
> midye
datafinal y
| mipg
o | mithp
HEC | mishp.arml
KoSanLwinHtwe mi.shx
Layers | mme_pelbnda_adrm3_250k_mimu.dbf ct 8 fide to preview.
MysnmarSangs mmi_pelbnda_adm3_250k_ mimushp
i i
Project2016 mme_polbnda_sdm3_250k_mimu.shx
pga.dbf
San Thida .
O poalyr
Frw,
Cblagn PoRpr
testhgio | pgashp
untitled.gdb pgashpam
WLEUGProcess | pgashe
WLWReHfromWilliam | pgv.dtl
YadanspenCyberCity - PD"""'_
Pvpr
 New Viohume (F:) .
o = pav.shp v

26 items
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4 s
Project Edt Wew Layer Setings Plugns Vector FRaster Database Web Processing Help

L fo, @ -0 &
=1 es

ﬂ ;’5" St | ’:.
| ® Fle Derectory Database Profocol

0 | | Encodeg system 7 (]
Ly

Vo avyaa ™

“@ Open an OGR Supported Vector Layer A
- w M » ThisPC » Local Disk (E) > sboutme » Project?016 » UNHabitat » RRD_DRM » Dsta > Exe 32 w @ Search Eve 3 2 p:]

Organize » New folder . M @
I This BC A Name Date modified Type Size

[ Desitop |_| Epicenter.shp

4| Documents mi.shp

‘ Downloads |_| mmr_polbnda_adm3_250k_mimu.shp

D Music | pgashp
| pgvshp

:ﬁ':@ﬁr’z”:\:’n

= Pictures

B videos

& Local Disk (C:)
- Loeal Disk (09

Sedect a file to preview

N

2

R0 = Local Disk (E}
_(J - New Volume (F)
g ¥ Network v
¥ File name: | ~| |ESRIShapefiles ("shp "SHP] -~ v |
o T I
£ Add vector layer ? X
-Source type
® File Directory Database Protocol

Encoding ' System v
Source

Dataset me\Project2016\UNHabitatiRRD_DRM\Data\Exe_3_2\pgv.shp

Open Cancel Help




¢ Coordinate Reference System Selector ? b4
Specity CRS for layer mmr_polbnda_adm3_250k_memu
Fiter |
b aed 5
| Coordinate Reference System Authority ID
WGS 84 / UTM zone 46N EPSG:32646
WGS 84 EPSG:4326
=] 1)
Coordi fi of the world Hide deprecated CRSs
| Coordinate Reference Sysizm AA_.lt._hEn!y D |L
Voirol 1879 (Paris) EPSG:4821 |
WGS 66 EPSG:ATE0 1
WGS 72 EPSG:4322
WGS T2BE EP5G:4324 \
WGs a4 EPSG4326 =
il WGST2 IGNEWGST26 I
[«] ] [a]v)
Selected CRS: | WGS 34
+proj=longlat +datum=WGSE4 +no_defs
oK Cancel Help

4 QGI52101-Pisa
Project Edit View Layer Settngs Plugns  Vector Raster Detsbase Web Processng  Hep
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7. Searching, exploring and downloading near real time MODIS imagery

MODIS Rapid Respone System web portal was developed to provide daily satellite MODIS data (Moderate
Resolution Imaging Spectroradiometer) acquired by NASA’s Aqua and Terra satellite. True-color, photo like
imagery and fase-color imagery are available at a spatial resolution of 250m within a few hours of being
collected, making the MODIS Rapid Response System web portal valuable resource for searching and
downloading MODIS data for emergency response mapping. A large number of user-specified, geo-refer-
enced and geographically sub-setted images around the world are available in GIS-compatible format.
Example include most of the AERONET sunphometer and the USDA Foreign Agriculture Service (FAS)

sites:

@
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http://eathdata.nasa.gov/lance/rapid-response

http://earthdata.nasa.gov/data/near-real-time-data/rapid-response/modis-subsets

File Edit View Higory Bockmarks Tooks Help = o5 *®
1 Inbex {1,101) - k he X BB *® | .J) Facebook X @ MODIS Subsets | Earthdata x|
£ NASA (Mationsl Aeronautics and . , nasa.gov/i sta/ne apid-re - TEe 9 3+ & QO =

1! E‘RT':'PA‘F‘ ABOUT DATA COMMUNITY RESOURCES

© MODIS Subsets

Data MODIS Subsets

Disciplines: (@
Image subsets are created for specific areas of the globe. These images are available as true color composites as
well as other band visualizations and ratios which illustrate different characteristics. Historically, MODIS subset
Related Content images have been customized for specific project applications or at the request of end users. Subset images can
be downloaded as GeoTIFFs, JPEGs or KMZ files.
i 2016 Gregory G. Leptoukh 3rd
Online Giovanni Workshop P I'OjECtS

Typhoons Sarika and Haima in the
Pacific Ocean

MNASA EOSDIS Role in the Big Earth

Select “FAS_Myanmar” subset and then search

Ede Edt Veew Hgtory Bockmarks Tocls Help = o %
P Inbex (1,100) - by, X B2 3100.. % | { Raph - X | @ PapidResponse-.. X @ RapidResponse-. X G whatBaeroneti. X @ MODISSubsets|.. X .- CalculsteDumstio.. X +
a ) ; nasa.gov, se 124 e a5 B 9 % & @ =

Select a subset:

After a subset has been selected, you will get a preview of different band combinations (True Color, False
Color and NDVI) of MODIS images (TERRA acquired around 10:30 UTC and AQUA acquired around 13:30
UTC):

You can download MODIS imagery different spatial resolutions (2km, 1Tkm, 500m, 250m) and/or band
combinations including the MODIS NDVI product
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Read about the status of LANCE Rapid Response MODIS images after the hardware lailure of the disk array that contains the images on December 10, 2013,
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True Color
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With the button for previous and next you will be able to navigate to other dates, but note that this
system has dates as ISO-8601 Day of Year (increment number of the day in the year).

For this exercise: Click on the date box and from the calendar select 24 Oct 2016 as acquisition date

Eide Edt View Higory Beckmarks Tooks Help
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Read about the siatus of LANCE Rapid Response MODIS images after the hardware failure of the disk array that contains the images on December 10, 2013.
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Select MODIS Terra True Color (250m) and save your image by clicking on “Download GeoTiff file” on:
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8. Searching, exploring and downloading very high resolution browsing imagery

Availability of pre-and post disaster very high resolution imagery is very useful for planning emergency
response activities in the field as well as for carrying out detailed damage assessment to physical assets
such as transportation network and other critical facilities. Very high resolution imagery can be purchased
from a number of different satellite imagery distributors but it also possible to obtain quick browse imag-
ery at a lower resolution which might be useful for preliminary and quick evaluation of potential damages
and losses.

DigitalGlobe is an American commercial vendor of space imagery and geospatial content, and operator of

civilian remote sensing spacecraft. DigitalGlobe owns and operates a constellation of very high-resolution
commercial earth imaging satellites: QuickBird, WorldView-1 and WorldView-2.

Browse to the image finder page: https://browse.digitalglobe.com
Eie Edit View Higtory Bookmarks Tocls Help = (=] x
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Click on the Upload Shapefile Icon Ef] and browse to the created “AOI_1,shp”
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DigitalGlobe

To order cat 303 684 4581 or £00 496, 122€
Emaid CustomerCare@udigtalgiobe com
» or contact your DigtalGlobe resaber
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Go To:|

WALD WAL, WAL1, GE- : . : i i
WAL WALZ, WALY, GE-1, and OB archive are searchable in imageFinder. konos avallable on reques Click Search below to find | y

that intersects the polygon,

Hiwga Lake

Acquisition Date: 4101 - 102818
Off Nadhir Angle: 0.0 - 250 degrees
Cloud Cover: 0-20%

[-- &l

Lon: 563471 Area: 234 kmd
Lat: 16.7285 Seale: 1368208

Mingaladon

Gl

Click the Modify Filter button on the right side of the screen (red box) to set parameters for imagery
search as shown below:

File Edit View Higory Bockmarks Tooks Help = o5 *®
1 Inbex (1,100) - kywaz. > ¢ Shakemapus10006gbf * | @ RapidResporse-lA. * | G whatisaeronetinM.. X G digital globe- Googl. [l ial Mapping -—. % DigtalGlobe® ImageFinder = ==
€ @ | hnt o digitalglobe.com/imagefinderiterDisplay B c T B O 3 8 @ =

=)
DigitalGlobe

To order cal 303,684 4551 or 800 495 1225
Search Filter Emal CustomerCare@digtaipiote com
o contact your DigiaiGicbe reselier
Archive: | Raw Imagery

EC. ~
Qeoz
5 i
prcac® lwvor
WVO2 v {CirieLeft Click to select mutiple Spacecratt
Fan
Pan-MS51
Imaging Bands:
Pan-M51-M52
(CirisLef Cick fo select multiple bands |
Earfiest Acquisition Date: | 2/1/16 (meniddlyy)
Latest Acquisition Date: | 2/28/16 (mevddryy)
Maximum Cloud Cover: |20~ |%

Maxirmsm O4F Naclir Angle: | 25
Minimum Sun Elevation Angle: |0« "
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Cancel Continue

Click Continue button and then Click the Search button to display footprint of imagery in the map viewer
and the list of available list of imagery catalog will appear.
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WALD WALZ, WALY, GE-1, and OB archive are searchable in imageFinder. konos avallable on request

Clck Search below to find imagery
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Acquisition Date: 4101 - 102818
Off Nadhir Angle: 0.0 -25.0 degrees
0%

Lon: 963471 Aren: 234 kmd
Lat 16.7285 Seale: 1368208

Mingaladon

Clcik the view to see the image in appear window. Select an image by clicking in the map window or by
marking the row in results.
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In appeared window, First column: select the product you want (check box), second column check box
to see quick look in the map window.

Selected archived imagery in the catalog list can be display on the map viewer or on a new browse
window with metadata information by clicking the View button. In the browse window selected image
can be displayed using different pixel resolution:
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To save the browse image: Right click on the image Save Picture as ...
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Metadata for catalog item 105001000306CC00

Catalog 10: 105001000306CC00 Acg Date: Feb 11, 2016 Center Lat/Long: 16.689°/96.074°
Avg Off Nadir Angle: 21° Avg Target Azimuth: 324° Spacecraft: GEO1 Band Info: Pan_MS1
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Map Zoom Level

Image Resize: | max available resolution

Renamed the image as : “QB_3_3_2016” and Saved it on.
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Annexure | - Formats

Format | : Pre-training Assessment

1. Define the following terms
a) Geographic Information Systems
b) Remote Sensing
c) Global Positioning Systems
What are components of GIS?
What functions of GIS can peform?
Define Remote Sensing?
What are the segments of GPS?
What do you mean by Resolution? types of resolution?
What is meant by Scale of a map?

What are different type of data sets used in GIS?

© © N O U A WN

What is meant by spatial data? Describe the two data models?

o)

. What is vector data? Three types of vector data sets with examples?

_
pury

What is meant by spatial resolution with respect to satellite data?

—
N

Define the following in your own words
i. Hazard
ii. Disaster
iii. Risk
iv. Vulnerability
V. Disaster Management Cycle
13. Are you using spatial data/ maps for Disaster Management planning decision making? If yes, How?
14. Are you using digital maps? If yes what kind of digital maps you are using?
15. Are you familiar with Google earth and Maps of Myanmar? What is the difference between the two?

16. Are you using Geo-informatics Softwares ? (GIS or Image Processing)? Name the product you are us-
ing? (e.g. ARCGIS, ENVI, ERDAS, MAPINFO or any other)

17. Do you have prior experience is using GIS for Hazard Mapping, Modelling, Risk Assessment, damage
assessment, emergency management or any other related applications? If yes please give brief details

18. Do you find the tools and spatial data useful? What are advantages of using the space based data and
GIS as compared to conventional tools.

19. What are the challenges/ difficulties you faced which became a limiting factor for using Geoinformat-
ics for disaster Management?

e
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Annexure I: Formats

Format Ill: EVALUATION / FEEDBACK FORM

Name of the training programme :

Date and Venue:

Name of the Participant:

Organization:

Thank you in advance for giving your assessment. Just encircle the option that expresses you truly.

1.

10.

1.

12.

13.

14.

15.

| think the structure and organization of the course fulfill the objectives of the training Workshop.

Very well Well Moderate Average Unstructured

| feel this training would be useful to me immediately in my job.

Very much Quite Moderately Limited use Not at all

| believe this will help me in my future job related Disaster Management

Strongly Agree Agree Cannot say Disagree Strongly disagree

Practical orientation of the Workshop / training course

Very high High Uncertain Limited Very less

| feel this inspires me to take up assignments related to disaster management

Very strongly Strongly Cannot say Low Do not feel at all

| have benefited from interaction with fellow participants in the course

Very much To a large extent Not sure Little extent Not at all

| found the course materials supplied to us to be

Very relevant Relevant Cannot say Little relevance no relevance

Your overall impression of the training Workshop

Excellent Very Good Good Fair Poor

As per the objectives of the training, any element that is left out of the Workshop in your view.
Which portion of the training you found least helpful

Any specific observation/ comments you wish to make.

Any suggestion regarding the training methods.

Any suggestion regarding topic and speakers.

Any particular faculty you have in mind, give the subject and session of that faculty

Your comments on administrative/logistic arrangements (Just encircle the option that expresses you
truly):
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