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AT AR R 1 P AU B R T
SAEHIE, SRR Y AT R AR E A N A A
=, EATH2BENERAONUW SRS
AT,

BRI SEIMETRER, BEATHEKFRE
IREKEAPE AR, HidalgoflHausmann®{g
H T — MR N A E 44 (Economic
Complexity Index, ECI) HJAESL 4
bR, BEERIFAGER AR RETHKNE
7. BAETE, MATRH 7T —F/ “KBt
%" (Method of Reflections, MR) £
RIEERA ZH “BER-~5H 85 M
LRIEERY, XA CRRBRET PRARE R
DAHE S AT 2 2 B e bR, LIS,
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AN, H RS 5 BRI
MNATHEIE, W4 R P
MMERT A FRHEFLEAR
A, QNANERAD B AR,

e ol

R, ERHEFE RS MATAIEAIK
FAREAER, HHEFE AR A E
RARETHEK, e, RitYETEN
W RE N —HF R, B zEE
LM (Fitness) M7= E 244
(Complexity) . TEFMN LA AIGDP
k, Tacchella®s A48 H 091X F77 12 09 1
F L ERR R M A (IMF) WA TS
ZEm25% D E, FFHHEIREZATIMA,
XL R, CEWATER
ZIEAF R E_ERZGTE 20 MR R IR,

BN E R X AT A

RN B3 A3k T

& R BRI N O s,
BATRE 08 48 7 DX BRI 9 T 2 T I &2 57 IS
At TR, fla, JHE TRA
HERH (NTLs) flEm ¥R (very high
resolution, VHR) EI&HIfEIR, THAR
T2z H BE RG2S 25k FE B 2 IR A b I
ReAl2, REFHFGooglefs & HIHTEK
B, AT AR X AR T —FAEE A
BT,

AREEFRIAERPHEREL, X&
ERAEAARSS (Blanftk, BEAOFIE
&) PRETERE, IR Rt
X, XF5LH 5 ERE LR A FRIBRA R
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(&2 FREHIZ T 201 24F (A) fE L5 358 F (B) GDPEUERY =

[EEagit
R Liu et al. Physica A, 2016.

HEREN, &I, BEHREGEIECE
HoRBEZ A TEER RENCEMYE
R, H1an, Kit% AR T —#h “FR”
(lacunarity) BIMES, FRINFIENE RS
P (Hyderabad, India) X% B,
fHAT e P ) B (B Y RE DA3I83. 3300 A HE
PEIRGIZ RAE#X, HAEEFF20034£22010
FHAZREMX B ER, S0,
Kuffer® A\ "FIFKELAMHFE (gray-level
co-occurrence matrix, GLCM) 75k
MEE D HREGHIRIHRARREHX,
SRR, TERENLARM ) 2KE (random
forest classifier) A, JEIT[AIKFEAEFEE
WM (spectral information) , #J

DA RRER R R MR TR S2190 %,

AR (social media) #IEE#HHTIR
At @5t BRI, BN, HTFAHEE2
CHBAFNERMEREER, LiuE A"

W T ELIE B SR ETER 2 [BI2%
% (H2) . SREW, FELIENRESH
RLZTHEFREYINEDE, IXRBREMNI TS
HITELRTE B FR T A 2 AT R BAKF, T
NEZWE, MIE—2RH T — MR
B, XEM TR GDP/K Iz
T HAEEREMA P SENE AT, 2%
U, EF % HGowalla™¥-& HISEE T & >
A BHAE, Holzbauer® A PHFSR
T XSGR BRIt S iE R E 2 E
ZRMXR, WL, EEEBEMNKERK
RE=EANETFEREVIMEX, EHEGDPK
. BRIBEMONLATEE,

AL A AT BB AOR B T Y
HEE., ZEWAREENE, HNmTERE
R AR B3 i g E B s b, flan,
BT Lok AR L A R EHGEUE,
Salesses A\ $RH T — il B3 B %2
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Sl FRERERERN T, HHEN A
FI I SEE AT A D R T, ATR
B, AN SEE AT T SRR R E RS
. BN, RIS EZEL, B
FRBRAZMX (HRmIHR) R
KA, WG, ETELAEEEREINE
1, Naik® Ai2H T —fiz R EREa,
A “EHEIES”  (Streetscore) , FIH
18 E R AE SR T AT = B 5 A 2 Y
e, A8E XIS NI Z — RS
(), TEREER AR (L, NaikZ A1
T —FE BN 775, BT ANFEI A
1 = UG IR AR T B MBS 2 b,
IR BL, BEFRFHAR B X IR A NLR 10 4 A
FZHE: BRANBEEMAORE, FiLd+
O HIFRAL B AR REFRIRIGES MR,

BETIREZAS B SAR E N T2
FEEFEG, AT —FERIE, BERRA
XIS R TR, Hla, Gebru A"
RE T —FHT7775, REM200MEE I ATHY
S000 7 K REBRP R LA LR
BH, MITELeFAEERRGIEE, WA
G BRI 22005 AN FZER, Ra
ERERMZEMLZ (convolutional neural
network, CNN) HiEZEMIVEHE, JHKE
WZEVIREN2657 MEM KT, HETAEE]
REHE, MWATIZRZEEIF&ER (logistic
regression model) SRfdhHFEFZE K
F, RAWEIFEA (ridge regression

model) RGHRAMIE RN, 532
EttXIEEEHE (American Community
Survey) L, BFEIMAOGHEAMHITE
SR LR R ARE AR R, 55N,
BITIRICREEEARLE (D R) TR
R ROFAOMERTE, B0, 1EMEH PRI
IS EURY,  FEMRER D R R TN &5
REH XA EHERRI M & E R — B,

HAFENHL RS

MERIAHBESN HEAE AT AR
HHIRM, ARMETEENAA DS &R
BHTTE, ERT D AR ERASS, H
IREER S, &I, KEHZEAETFL
SFRTALEHRIRE AR R, BT
i A T F AR A DGR RHIE DL AT+
FRBEE, 1A, HZMETE BRI
MNTHAESE, BRARIEAE MAR S RHE
FULERA, AnHERAN B AR,

FHBIERMELEIE A T A DFiT
ZE, uHEMH, Frias-MartinezZ A
ST T IEIEFEAILS (call detail records,
CDRs) , RISBMEML MM TN
MHEZEATEFEEEESR, FlWEIERN
AT AL ZZ 48 FR R IE S B, TR T
—ME B 2K EE (semi-supervised

classification algorithm) , fEPAEIX
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809% HIHE FEIRAIFALH F Y%, Felbo%%
NN — R BRI Mg 28, B8R0
FALB R # oy & AT A RHME, A
J& B & BRI 28 K A TR A 94T s U8R
Bk, BETHARMAEREZ (radial
basis function kernel) AYZ#EEH]
(SVM) , Mg 7T —fM_pEE8 15
PERN T L B TER IR ET79.7%, RUERE
T BRI R TT 5. ERREL A/
RS ZER E, MisloveZ \“fRIEHERE
(Twitter) FHF B9 ECRHEMTIERI, Hrb
WR A 2E ST 1% 0EE A D, ]
BRI, 7T1.8%HIHERFHF 51, BRtiHE
AP EZMNRIER, BinbmT515%EH
Fo #XFH TG &N (height
premium) A, YangZ A*4#7 Tt
1475 HESRIRE N B L EE, RS Sk
MR 2 R R R TN BRI, 5]
Hi, FEEBEKENRS, SN
EREHE N, EEEEEHEEY F,

MHIERLRAEE,

T8I R BT A RUEEEE, REtERETK
THIN ST RS BT s R T, B,

ET# /R (Louisville) HAHIERRD
(AHEESCEARE,  Shelton® \ 42 H—FlfFFT 4R E
NERRREES, TRAMERI A EER % 1R
B, &5 B dE/RIAR AR AT AR R A I B
P (fluid) . =& (porous) FIFHIES)
(actively produced) . ZELUt, FT—#F

UM FERERRI R, YipZ A0 T&EEBA
ARSI TR, TR, A5 HEAM
AN EZZEERN: EAMATHREE A
X, W AEETREI55 AKX, &, Louf
FiBarthelemy BN EEHE T & R H,
RINEHEHXEBNEASIS 2, HIt,
AT ARE A 3 A BRI T NS5
M, FEREA TR 12 R ARSI,

kB ML IR L E A TR R B R A
TR AR M, 18 A7 H T I 5 e
BERRBAT MG, HuS = H S
BT TR EM D, MITRI, SEEML%
EHSERSE, RBEABEENEESTH
WRERE, AN, F546.7% MES FBEL R AT RE
5RBUWHE R, XRABESEINEREHE
BREGRTNEZEER, Bl aitE
HAKIRATARLI37 5 IRZEFNEFR (check-
ins) , Yan& ANRGBIH T AHAFISME A
AU N BT R, TR EL, At
NV IR AL B AR A 23 (B 3 AR A AT 255,
BRI 9 A8 5 2 B8 3 AR AR Ut B 2
A E, Mk, ST R
BRI E S, Koy
TWRRMTX, §7XENELZE,
Yang®E N T —FFRN “AHIE R EC
(indigenization coefficient) HJFEHR,
REEEETRENT IR — D AZAM
NHTATREME, Bi— PN ATEZ KRR LRINE
GAMN, ZITIERERH TN S A

38 | BHZOIFBEHRRIET FEFSHEHMHESR



o 0 5

t (height

AT S & i

premium) A

A, Yang®F N34 T #8114

3 R EKRERE R f&]

AR, &

=R NDS RGN A PN

TR BRI,

AFRIHAERBATARAFTFRIINE, F A
AT AR & N s M R Pl R

SIR{TEHAFER

SRR E WIS NETFRGER
B, BEE RO RARR IR SR A A
Wiae(t, HRTRZHIXEEERIATAREHIR
REMFFBRRE, XEREFNLHER
TR RSN T 2. T RATIXE
IR, AR FRRIR A SRR A R0 B B
W, DABD ACEEMERZTT IR, FEARFH
X, X ERRENITAEE SRIER,

e NIRRT IR R, FETTHELX, el
HARKE (BlansthiE, BAKFREX) AMEXT

BUR Y PRIE IR N B R BB, AR A
B TRACRITAE RN, REIT
B AP IR ROR SRR

R OIFTIRBh A SR I

H R TR © 4 T2 & SO RO M Y 2 8
H, fHmERDE, FHMEREE, X
LSRR B LA T IREUSCAR, R
NINFINZ RS, MM, ®EFEY
BECEMH T o DEEREEE, HRE
e FI B R B E, $HA20104 M
(Haiti) #1178, CoonerZ APiE(H T L
TR 5 S B TR A e 10 0 7B RO O B K
Mo MATEI, FIHZ BERTBEMSER
(multilayer feedforward neural network
framework) M EEGHHREHIZS HLL
BAISSARFE, RELMIRT40% B IRRIRAIH
SZIAVERY, K001, BaiB A BH T
—MREFSIRIE, 220114 H AR
FIRF I gE (Tohoku Earthquake-
Tsunami) IERRHIBIAE, HAMITEE
INTRATRGIENR, REXT RIS A EH
T, EUARKERE970.9%.
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ETFHEIRR PR 2 FEAFIRA, ATLAE
E NIE T RARRIMAN RE T, BRI
BRI, EFEEFHIESEEENE
7 ERIAREHE, DobraB 'R T —&
TZEMIIRGE, BEBIRBITEFZ RREF
MAEREEF TREREIT AR BEH,
FHLEGE D E R IR AR EHR RO
NEZE, RN alpEE, Fl, Lu
SN T (Haitl) HB S ANTH
BURTTRNNE, TR, HERAEN=1
AW, EFAOER, AT K F#
(PaP) FFRINEED T23%, 556, 1ERT
=ZANBEFRFERI AR ERH, SM7
FE I BRI s = DA 5,

HABARAEE B NMENEEXRE, AT
REGSHREA, RFE ZREF, '
IERL SN, FFEBERIGIR, AR
BARRIZEA N, DA T BRI
EHTTIE, A DAE L #ARSE S R AE R
HE SRR BRI MRS, B, Acar®
NG T HERF LB SRR, T
20114 HAARALHE 3R B WD R M X
TR, MR, BERZIMXATA
THEHRER ERIEE CRATE. ALK
B, TZ RIS A AN TTEHERs bk 22
&% E CRZEMNER. HREEEED
OBk B 22 4 A T RTINS 7R K D 2
Bl BN, Arthur$s AR ScEdEE
FKIRAFIE N E AR EAE, MU T

40

TERMERARBIHES, B F2is
b (BIAAHR EIRIHAFIGPSAEAR)  SRIE L it
KA, B, MRAET A AR IC IR DG HE
X, HiET mRERBOKEFE, FHiEd
BT EHRRIE T UK E A R AT FE I,

RIFEERRSREL

SDG3H B HYZ & AL i RA=ERET
EiE, ERENTHE, BELIEFNEL
FEAMAEL AR ARHER, ATHERE KU
any [ERE LA aAE T R EE 75 S TR
BRIERI AR, RIS BEE AT A F RO 23 IR
KWFEE, WEETHEIREAEY, I
TEER, FUERE. RIUTHEELRAI
BiE7 S S 7RI A, FEBS TR
ZERIRE,

HEEERm =S R0 (CDC) REMN
— iR G TR, M2005FF20184%, %
E ) FERLE 2841 5D N IR,
461111 M NFFEERERIT. 40500H A
T S mErER, HmEFEIER5812.3
TCRIGTF IR, BT IR S 0 BBk &
HA#E, FEMEEE RSO ER TR
Pt & 1R 5 1 B 2518 A PR i & B i A T
FOF2RE, Sah% AP ERIZIEH75%M
B R P R R 1090 FY SR ZR 5 e
SR FH 5 968 T 975 428 11l H 0 B He P AR T S i
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HREREERL MR XM EnEE ALY
ATJEEGR 53077 B Fl. 81000FE B A A
63001 5 i BAE L HIFET ., FIFHFEE603
YT EREE . AERE R RS R R,

Dalziel A& 7 —MNE TSR 5 R
B-RBED-BETE- IR 5 BRSMATR
EREERL, MR, WHHNARRESWT
N EHUSERIEAESE, /BT B RS 8 A
B, MTTEVBR T — IR RAFIR T H O
B SR AFINE B 1 R TR R RE A
BHA TR 22 T LA, O T SR AR A
FRATR I ERE, Liug AETEAR
IR =M N ER @ ERAT 2 A58
BdE, ARIEIFERNER A5t
FrE A TAL MBI T4, HRAESMT
RIEAREURGI 28, RBIRITR 2 AR
RGBS A TS WL E2
o THEERNIRAT IR 4 HEIC YRR,

AT T DU HT B 1042 H — R T A RE A 4L
HERR TR AT R B RO AR R, TR iR
A7 975 1 8 F T8 AL R 00 0 42 AL S A7 8 0 =2
%, Litvinova® \ i@ — W& T Hid
BERRAE SRR, WS IR T HA A AR
VA BRI K A 2 fa N BRI B2 AT A 5K
1B, [ SR A X L0 R B i T o SR D
FEIRrE 2 N O SRHEUE, & — 1 elH
HR & TR G R, Mg eAE
SHARIE T 385 [ I A B A% 5 B R
REMS A RO BRI TR I 1,

42

WRERFM2003FMSARS, 20094
FIHINTPAKR 20194 89 # 80 w K% &5
(COVID-19) HYHBUATIRAT ™ S R0 Al T
FHEEEZ NWIEFEETE, HTHAE
LR WL Z 2Rk EE, &8UR
P BT UL GO T R SR
BRI, Brockmann® A" RIBMSHE
R, @I E A RREE B AR5 I i T
TR IAEN &N AT IR R, HAE2003FH
SARSHI2009FE A HIN1 E L £ R H15 256
WE, Zhang$ A8 T — MBI ST
ITIRIEREREY 1A% R R BREHIX A
O#dE. X 2 RABNREE. 2%
Ut IREMENRESEEE, GIHERIEF
RS BRI I ER T RR ST
EINMIERBRAE, £ 02019 # 8L IR%E
& (COVID-19) , Chinazzi% APET
—NETMERE SRR B IR TR 1
A ZME IR TE 2BR190 2 MR A H
X 7> #3300 X, &KX AH
NATMNEAEE LR R, MITETHEE
ANREBLRVR GBI E R, RAeMEITHEE
RIS TER R BRI AT AR, KT
Chinazzi, Imai% A% EINEILHE G
YNZLSL ISPV WS G770 DB Gikiih =
EEAFRFT TR R B R E R EA R
4%, 5Chinazzi PHISE RIRAEIT,

PELBIFIREIARFIT LTS HZIMHER



RBRM1TE

REHSEFRANAIE, S0P
RIFTHME, DM T —fekEmim=E L
SEERIETIERR, B0, @ AT TR
RATHARIT R R Z 8B, Louail ¥ A EH
TR E N _ER 7T ISR AR DB
TEVATRE R EFT Y EL S 2 inah, SCBLENF
ERRREEIR. BIATE, MTEEEET
DN WA AR LS, HA
FIEMRRBITFR G, ARfF, AT
DN NS RELETERNER,
N NIZR 5 BT BLEL TR [FE R X 8 ]
WG b, XM EIRE, TR
I EHT AR LI, ([BREADREIHE
ARHIE, TR, NFEEHTEKLI5%
BN ARZGIEk, BLRERD B E 2 [80%
PLERIN A, BRI gEE H b r]
FREL R RAENR, B0 S RHRA T BE B A 2= R) fl
GlE0. M TI/EEM T —FHErgRE
(crowdsourcing) WA, B “ZEINZ
W”  (Robin Hood effect) , K&EAEH
S AR DA

HEARATFERT I N ENEGER, KA
o T IT RS S TR A R AR PP —
HRERTE, FAE, EREEEM A TE RN
ST, ASHREIRHEALRETT AT RIH
MRFIRIHTTE, FREREROYIBHSELR]
FEUR R BFMTENH EIRBTAAESE
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African facts
& numbers
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80% of marine plastic pollution
comes from land-based
activities

75%

of all uncollected waste
in Africa is plastic
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million
tons

of plastic waste
accumulation forecasted
in Africa by 2025

of the collected plastic
leaks back to environment
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254.9
billion
USD

amount of the green
bond issued in 2019
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