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Abstract: In recent decades, accelerated economic development and rapid urbanization of urban areas globally have
emerged huge environmental challenges of the 21st century that require both new analytic approaches and new sources of
data and information. The availability of satellite remote sensing data has increased significantly in the last two decades, and
these data constitute a useful data source for mapping the composition of urban settings and analyzing changes over time.
Most importantly, remote sensing can play a key role in providing information on urbanization to help science and policy
making. Urban remote sensing is a significant field of remote sensing applications, which has become one of the important
aspects in geography, ecology, urban planning and other disciplines. Urbanization not only changes the population and
economy, but also changes the originally ecological environment of the city, which causes a series of urban ecological

environment problems. Urban remote sensing has been used and applied by many fields in urban studies and is an
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interdisciplinary research field which has progressed and made great advancement in recent years. In the stage of the
country’s new type urbanization planning, ecological civilization and smart city construction, urban remote sensing faces
new opportunities and challenges. Based on the researches of urban remote sensing in this paper, we reviewed the theory,
methodology, and application of urban surface temperature, urban boundary expansion, urban impervious surfaces, urban
landscape pattern, and urban ecological security. This paper discusses the dynamics and trends of these five aspects in the
last two decades. The main conclusions are as follows: Firstly, the data sources have changed from single remote sensing
data to multi-source remote sensing data. In particular, the combination of high-resolution data is increasingly used in
various fields of urban research; Secondly, the research objectives of urban remote sensing continue to expand, deepen,
and become more focused; Thirdly, urban remote sensing research has begun to expand from two-dimensional to three-
dimensional spatial analysis; and Fourthly, the contexts involved in urban remote sensing interaction and affected each
other. Based on an in-depth understanding of the theoretical significance and potential challenges of urban remote sensing
research, the paper provides a comprehensive background for future studies in the area. The paper also provides some
information and future research challenges in urban ecological environment problems. The future study of urban areas using
remote sensing should focus more on the urban form and composition, key urban elements, ecological environment
response, ecological environment assessment, and urban expansion and urban environmental prediction. This study provides
the background information, trend, and challenges of the future study of urban remote sensing research. Challenges include
greater demands, richer datum, more advanced methods, more comprehensive information, more elaborate expressions, and

a wider range of goals.

Key Words: urban surface temperature; urban expansion; urban impervious surface; urban landscape pattern; urban

ecological security
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Table 1 Some research topics and main research contents of urban remote sensing in the domestic and oversea
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SFE 5 Landsat 128K  FST T B RE i SIS T DX AHO00 2 1T 194 308 1l #4005 B2 R 2 AN AR B | 9 6 B T 1A
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SOMPERHEL ( Generalized Additive Model, GAM) Fl13Z £ 1] #& 4L ( Support Vector Machines, SVM ) B PEAf 3 17
LST ABLIURGE . [ P2 ARk 3 o S A M T b e TR, A 17 3k iy 38 B A S IR, TSR
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Table 2 LST inversion algorithm in common

Efy WroE & 18 B/ B R4 R
Year Authors Application of algorithm/models name
1975 McMillin 4054 ESTBIE-RS
1990 Becker 2[5 SIREEL (FEEE)
2001 T R g 2 [56] L Bk
2002 Dash 2:057) HOmEE R 2 AE 2 mEE
2004 B i g 2 18] KA, PP PR A 35 e 230 T 5
2005 Frig ! Sy F (B TR)
SET /A Al L SGEERER
TR AR BEGE Sk
2006 TR Rk L) P A R B T
CEY /s EZLEER RN
2008 [ e (65 R R B B A M R A B R
2009 Jiménez-Muiioz 4519 T3 P B T ARk
2013 Li Z[67] PAEIES L W 2 R
2014 Rozenstein 2% Fl Jiménez-Muiioz %1% LA GRTS
2016 279 pL e 70) FORIE R ZWERE S MR AR RO RO
2018 Morrison 27! COSMO+DART+DSM #5751
2019 Weng %5072 B E Rk
Wang %17 BRI
Lj 4e074) FE4 TRM+IBM 771
Fu %£75) & WRF/UCM RGEFMBENLAR(RF) A
2020 Duan %:(76) JET MODTRAN B8 5 % A5
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— PR SRS PRI AR SRR, DAORE BRGR $R TR N AS T SRk, A2 DM O 5 kR R 2 (Rl Ak
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IS, A0 He %53 20 A RRAT O MBS BORN 3t 2308 B B8 , A b 25 1992—2012 4F b [ (1Y
WY ik shASABEN . MM E R A2 XA Ty = A RO X X — A F AR A B AT T, 45
IR ,1992—2012 4F | A E T A A S i ARG R R 8.74% , T A BRT- 17K 3.20% , KIELRY
Tk S 2orb R M X ) A SR AE BRI AL P, Lin 25Ul 2 Rl 30m (1) Landsat 313 5 5 R AR
221 T 1985—2015 AF A A BRAE I T 2K, BRI E B AEY K 9687 km®, X — M L DAAEXT 28R4
AT T SR A T DU, B A BRI T Ak TR R AT RAT 1 IR A R B N R 3
B AR b A T T AR N R TR R S R S 2R S VTR B 25 Al A B T R AT
Hb T iR T AR PR BT ) B 5 ) I B a3 ke SR E L U L T GlobeLand30 L &
MODIS 7= i i) - i FH NDVI Al NPP a4 & BLAE 2000 4F 28 2010 4 2 [i] , 4 BRI 7 A+ Hb (9 47 o ol B o
VEM T, AE3X 10 AR ], tH A T AR ARSI 5694 km?, (5 2000 AEI T A RIARE) 5% a4, HEMR,
PR AT 5K A T BRI Gl 7R T (NPP) | Chen %8O PR LS040 £ 20 5 B 45 (SSPs ) (I HEZE
T, A FLUS BEBUXT 1 km 43 HER N B ARIR T 1My sk 047 7 9000, B0 45 28 7R | BUARTE 2040 4F 201,
SRR A AR SR PR K (H BT 2050 45225, v BEURTR 22 A 9 R Z0K I 3Rk N B s B B R
H1o B 50%—63%Fr 1 5Kk B3k T + Mok i e BUA BBk I, R ED =2 TR 1%—4% .,
B, A B A8 8% S A O T i sk B s | RS (9 AR 2SR 5T | A AR 85%  MEW 7= i () 2 38 A T

S YT I AT SR A B )R AR 5 20 R S Ak B R R S BRI B R 2 — It
A T BT RN ) 18 B AR 2 B) A RUBE R, 308 T 328 BRI 9 X6 52 D 2 T A BRIk Tl A 0 e 1) BRAE Y
ST R R T B XA TR A T (A BR AR IR TR R B TR | e TR UL = A A O X T RE O
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BIHRTITRESE ) o Bl 22 RUREF 3t LI 500 A0 ol 80 DRl A i, e SRR A 1 X S T RUBE 3l s A B LW R B35
M o7 AR 2 LN , SRy I FR AN [R] i BT A 3nl T e R 1) 3 1 2%, F T, L EA T 17 RSB M 7 8 7 1T 4 22 3
2 ROBE 25 A PE R IEL PRI 5, . R RIS T DO TR A RR TR T B | Sl ol A S [ ek )
BB L AR AL DR 1 A ) MU S5 O T A L IR A, Fei 1S DR AL T 1978 4R &

2015 A E SR (AURT FPR N i TR K 9 sk A 3 A

F3 EHEKORNEEINERE
Table 3 Mainly delimitation method of urban growth boundary

iy MIRE Irik s W NE
Year Authors Methods name Research contents
e e 100 _ - . AR DX A0 AR B 4B LA B RO A & 9 AR AL AR | SR FH 2 48 PR 040 7 I 5 9 R
e Ay [102] 7 3 N s
2006 LB TUHLASIEL(CA) B P CA IRASEERSHUNER VP 61 0145 3 5 22 W0 30 2 2010 1 S LA
BV IR FRORCGE A i AHP i , ok, #5647 b 09 AR A8 38 BTN IS A5
2009  Hifsc Akl + b A A EAE A A ASEBURRE | AR A 2 AR R I R 43 3k T B T B (UGB Y s RN R
BUE S
- . R F IO A s PR ( CC-CA) ¥, DIAb st i WO B oe XK, il & T ol
s e[ 104] ] ;
g AURERECCAS . BT S 5= 2K HY UGBS
e AT 10 GIA-CA 23] B SR AL G sh B ARG A2 R 3 shdas il i, DT A7 & e B 192k
2011 Zepka109] *ﬁgﬁ N - AT B 1A FRAELE Ry 23 R 3G KAL) 22 249 SR 2% A8, DT Sl 3k 7 444
K Bt 3R B 3k 1T A A A5 | T IR T I R R XK Y B AR,
. N s VIR B A B SRR3R T A 2 v 500 B b, ST WA Y S0 T 7 R AR
. s 42 106] o 2R ’ ’ ’
Tayyebi % ST KRR fefir B L Sl 4 3 9 (UGB)
» . R N T A ZE P45 ( ANN) BRI — 21 SR SOk Fi 2 3R i 3 K AL (UGB) L, IF
£t [107] 4 TR 2% 42k O 8071 6 kS
2018  Chakraborti ZE1107) S 28 25 A B LR 4% A I T 1 b R 17 A 7 o S
s 108 FLUS B 5 TIE A = T —Fh R TSk P MR ( FLUS ) B8 RN K 5 18 b A4 00 1 22 1% 5% UGBs
* JiK -5 0 b i RIEBR (FLUS—UGB) , H T 216 5 Pkl &K JEIE A A4 UGBs X%
HLA L AT AR R CA— T — BT A3 T B 1 AR s T s 1 BE S AT AU IR T K S AR R
A2 100 Mok S ’ Y2 T I , X 73 TR0 5 1 M 22/ 45 5 55 1 5 i 1 08 300
arkov Sl 5 FAT BRI 14 PR
SEECHXT BH 7 R, R MCR B 73848 5K Fe /Iy ZRARRH A7 18], I 3545 I 184
2019 Assaszlio] f/NBEBPH AR MCR 45 KRR, S5, A Markov-CA AR RTINS 280 51 | AT K1) s S48 KK o b
T 4 Markov-CA % TG A NI G R T B I T M SR AR A0 45 SRk SR 2 IR L
K F(UCB)
2020 Ren 500 LA RAEN (MCE) 454576 MCE-CA #7504 1 15 90 T 8 <A DG 0 36 060 PR 28 0 3 T 1 2 3 A 400 I,
e L BHL(CA) B2 T UGBs
Zhang %12 DEE %4 FLUS-CA i 254 W BTG ( DEE ) Il FLUS-CA BERLK 5 AR UGBs

1.3 iSRS

RTTAS T K T 15 B AR BUZ B 78 T AL R ) — A EZF B 3Tl A5 7K F 17 ( Urban Impervious
Surface , UIS) Shp 3 7 45 FH 7R WS AT HREE R R IABE A A W SR A I (g B E e Gong 12
fifi ] Google Earth Engine (GEE )% - 30m 23#ER A Landsat K%, 21 T 1985—2018 4FAFY 2Bk N T AR5
KT AT, Fa7n TR 209 30 4F B, AR K AR A TR R A . 2018 4F AR N A2 7K Tl 9
BTEFR 797, 076km’, 15 1990 AEAYTIAAH LLEE N T 1.5 £, e Rl SR Kol B3, B HOR AR
HIX 2 e N TN K AR e 2 I [ K, 2018 4F 5 A BRE 2 509% , d i v [ R0 19
J2E:, 4 IR AU 8 R ST (AN + AN KR+ X SO ) A 171 55 SCHR 3l 3 Web of
Science H(4f ¢ , #5¢ B8 M Remote Sensing * Urban * (“Impervious Surface” OR “Impervious Layer” OR “ Built
Area Extraction” ) A28 11 378 FiSCHk, 181 7 7R 1 1999—2019 AR [RI A v 8 3C K SCHEH, 14 8 R T
AR BT FER UG B A TR FE 2 L IX K SCBAR

MIEL 7 RTLAFR H 5 T30 AN 35 /K SR T ST 5 ) v SO i B AR AR il 47 22 B8 [l v 42, H
JE R MR S BUBERS R H TS ORI R BT T DO R A A B SE T R
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Fig.7 Trend chart of publishing article number in Chinese and English about twenty years
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Fig.8 The status of publishing article in different domestic institution and different countries/regions about twenty years

75 7K T2 K e A T S e R R R 1 R BT L it L AR T IR SE AR T R A K AN i K T AR
TR T AN 328 7K TS JEATE 5% FR B T =F A A AR, PR ik, VL R 2 A 30 T AN 328 7K 3 T 2 Bt 9% Hh & e v S
YEHERE, N 13, MAAFEER X ERCER R RE, D E AR CEGERE, N 148 5, HIk A &
LN 143 55

UEAF A, R afs 7K 3 1 2L R 3R TT FL R A B4 DA 6 b, ] Bsf 0 2 3058 R f A PR FR A L R AE 1994 4
Deguchi 251" 5l £ 20 FH 9 ot D7 95 R0 22 o 50 R0 H AR — AN /NSl i 08 47 30T AR 38 K T 9 BRI, 1995 4E
Ridd" "™ $& T WF 58 7 A A5 R % — AN 3B 7K T — 398 (V—T1—S) iR 2000 4E 22 )5, Ward 45200 38 1 328 JE 4
RO T AR 38 7K T A S ) T 3T Bh A & AR AL AN - R FHAL AL, Phinn "7 AR V—1—S AR S A% 005
BT A5 8 1 MR A BT BE T 08 R 38 K T 40 A, IR 20 B 1 3T A BB AN R B, Braun AU OR
ASTER $4i% , LA 5% 7 [ PG SRRk b/ I 3k Tt FE A R B /K T AR JBE, B T 3 T 4R M D635 43 188 A 0t 40 B3O
NDVI A5 . EN2%E Wu 2028538 Landsat ETM+%0HE A4 58 2 2 2R PG ISR A B RGE BR %
I FETH 434 LA S AW A e 2 BRI 45 10T T IKONOS B4 1 Y 7E 0 0 vt vl XRS5 - Hb |
BB, TARMAE JEECT 3 X4 A @K (5 B, A W 205 ik A5 21 T Sk i 4t i
YT K RS FE (5 B . Deng 251" Zhang 251 i) F Z2 iH )38 8 R 0 1 Bk = £ i X AN 388 /K 1 1) 72
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PO BIRTT 5K L, FRERAE S B AR AT B IR Landsat TM 5245 H 12 ()RG5 B 280 T R85 K Tl
TS VE A E ShiR L, A 2 A ) B U — Ak R 1% 7K 1T 45 %% ( Normalized Impervious Surface Index, NDISI) |
FECT BT I AYA KT, 81 SRR AR A7 K 2 2R T PR ) BT A R 4 R,

R4 FEKERRBOEERZE

Table 4 Mainly methods of extracting impervious layer

Ay o & LB
Year Authors Methods name
1995 Ridd['?] B — R 375 7K JR— -3 ( vegetation—impervious surface—soil, V—I—S) 43 it 78
2002 Phinn %51127] BTG ARG T Ik
2003 Hodgson %0130 SN SMEEE e SyReS

Yang 25[137) RAE 73 (DTC) ALY
2007 AN R 18 ETIRA I i pAR
2008 TRk 1) I 22 E A B K i HE 50 (NDIST)
2010 R T R A L 140 MR — B — R AIG R (V—1—AP) RIS 5 SRR A OGS R
2011 R A BT LML SR AR (LSMA)

Xia 4:[142] BT AR GER A 518 (NLSMA )

Tl ] £t IR G S s
2016 R A A 144 PR HL (extended support vector machines, ESVM) £ G HE RIS BUEHE
2017 (Rt el FETF R 15 53 AR AN B K 2 HE L

IR e HARFEKEHEEL(PID)
2019 Kuang! 47} SR 5 % (BDI)

Wang I Lil 2] BT IR BE 40 1 5 BUR E A5 45 (de—CDBN) J7i%
2020 Lil 48] ARG 43 B OGS HE 4L

Deng I Zhu! %! PRSI 4% 2% Wil ( Continuous Subpixel Monitoring, CSM)

R IR MR G O GIERR (LMM) IR & % 1 DT J5C I8 3 ( MTMF ) U MR TR A OGS AL ( BMM) & BP

S e Ay [ 150]
kR WS

AN3ZE K JZ 3 A 2 T R DR E A A A5 25 AR AR 22—, X Sl ol R DX ) 4 SR LR A A Al HAT
SCR I, AR AR E IR TR W R B K R R I T A S MM R R, AiE

7J(%§ﬁf BB 12 I L A BRI T B8 LR AP S A SCRRABURI 8 T L Al P21 45, SR MR R 2 s
AFERIZIF PSRBT 245 B, T &S e AT, T kA8 T i, i A s 305, (H2 It
TESEBIFTE TP AN K R B A HERR P — B e AMERT 0. T XA g K 5 R AR A AN AN K T
A LR 4 TR, R A I T DA 4G A AR R MR B (VGT) U ke AR T LR VG
KR R U B FUKE S5 2 IE B AN B KR . I8k, VO I vT LU F i 3 305 8. LA
BRI T AN 7 K 4 428
L4 iSOl R

SO SR LS SO AL A TT IR A LA S s ) A L E Y AT SRR SR M AR AR T
SR T A 8 A 250 2R 2 D 0T DO (R Jm) £ 32 A B gt LA B A DR ol ol [ R S WL A 252 1
— AT g e SO A 4 R T R R e BT e (SRR R+ SR +“ LUCC” +* -4
FIFHAS AL ) Sk 2 H 113 55 3Cik, i 18 Web of Science % #i %, #i M 32 8 & Remote Sensing * Urban *
( “Landscape Pattern” OR “ Landscape” +“ LUCC” +“ Land Use Change” ) 452 H 1290 f SCHk, K 9 #/R T
1999—2019 4[] i e SC A SCRCE A S I 10 875 1 FR AN [ BRI FERILA A R] FE 52 7 M X K SCEUIR

MIET 9 AT LAFR H & T30l i 5% WAR Jm) 18 SR IF 5 A vh 3 SC S0 Bl B AR A )46 03 1 3L 17 BT I i ] e R
Z B R R R IBESS I L 10 HR] RIS R bRl R 2 RSl T 5 W% R 1B SR 5 T & 3k v S
SRR IRZ N 35 . HUCH I SOl RS E IR AR G 7 | A S 3 = i i A S WA 25 i E S R B
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Fig.9 Trend chart of publishing article number in Chinese and English about twenty years
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Fig.10 The status of publishing article in different domestic institution and different countries/regions about twenty years

H—EH, WARRIEER/ X %k F 30RO A, P & # SO R 2, 463 55, Hk W21, 2 360
B 2R R 62 B

[ A2 % Batty" '™ 75 1 £ 40 I [ 2 HLAE R (0 6 R b, 0 T IR S BT RS R 2 ) 6 B, Luck &
W 1507 LS [ 5 A Z 0 MM RSB A 1], 43 BT T 5% 00K 55 728 £, 5 25 [ B K/ G 2R Raal & George! ™
FE T VGHEA Encinares S 5 WK S5 78 A 3Pk — 25 R 1 72 A A8 A A JEE PR M AR 2538 8L, Kabisch 251190 1] ]
—Fh AL RS 22 BsF AR 0 38 8 T v, 4G ) 3 T 5 AR Jmy S v R G s R 3 5 72 4k, Ramachandra
24 0100 ) P 5 36 ) S0 DL b A BB AL T IR T 302, R 2 R e A 4502 Sl 5 SPOT 4 5 i B i A
M B ARG A T2 Iﬁﬂéﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁfﬁaiﬁﬁﬁﬂﬁ*I‘ETJRTE%IFVO a4 AR N B 1 o L
SRR @47@1&?%%%%&%&& A1 S IS UL B BE A AR 4 B B R B AT T E
RS R f AT, TR e %jc*#f‘“%ﬂﬁﬁzﬁﬂ B SR T T T S VAR SR 1 Bh S AR Ak L
HIRSHH 2, A, A RAR S0 i3z 0L S ORI S U e 6 S e AT 7 A S0 S W A 2 b 5 0L
AE Al I 23 IRV R i P TR 17 922 S 5 O 5 M AR B4 4 35 B 8 FLBL B BN R MR S

B TR BLE S FERFSE hgg LR P S UL CH i LR R AR AE — B AN, 0 S UL SR 58 5 L
TR B2 AR — S I F |, DR, ZERFFSE P % 0 42 S S WA B0 i 44 B O, it T B RS
JE B B RUBEASUR , BT (5 0 e P2 A A8 2 PR
1.5 iisaes

T AR 2 A SRR T 2 AT SRR R Y SR b NS AT BT F AR AR AR A Ak T HOR
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P — Rl Tl A A5 R GRS T AR R R AR T AR A A R R B AT AR A TR AL ST
FREL R R R SCHEMEAS Jmy 70 o 3 e e 1 0 DO T TR R SRR BRI+ (AR AT+ AL +
CIREEARE S+ SRR AL ) R R 133 F Sk, i Web of Science BUE A, $7 BE 32 Hk
Remote Sensing * Urban * (" Ecological Security" OR" Ecological Environmental Change" OR" Ecological Carrying
Capacity" OR" Ecological Footprint" OR" Ecological Red Line" ) LG 2 HY 30 f SCHk, & 11 #5781 1999—2019 4F
() A R B Sk SR A AR BT 12 7 T e B[R] BT LR B A T B 2 i IX R SCBAR
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Fig.11 Trend chart of publishing article number in Chinese and English about twenty years
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Fig.12 The status of publishing article in different domestic institution and different countries/regions about twenty years

M 11 AT LU Y 5 T3 A 2522 4 e SR 5 ) Hh e S 3 5 A a0 i 1 , I P9 47 7 LS T S A
PG, BAR S SCCE R AT E BUEIN AR H (BJE Z A 220K, KRB Zetg . MIEL 12 ol I
AR R 2 AT A 25 2 A i I 5 vh A 3R v SO MU iR 22 il ok 2 AR 23 A A2 BIARRRH D2 A 3 T e e 5
(AR 2 GUAR S Ae Y, A T X ek 2 [RIA AR — 2 Mk . AR/ X R R SRR, P E kR
PECCERR R 2, O 18 e KOS, O 3 o IAGETT Rl [ N S P B A AN S A 2 22 4 Y
SCEBD XA RERE R TARZ 2B HR IR R IR L A T T AR A2 2P

[ 41243 Brauch'7" iz H] PSR AU N AR 82 A M ITMRAY | 58 i T XA AR 38 2 2T 58 . Hodson
I Marvin' 72 3 T AT AR T A 25000 4 AR B Ot AR T 0 TR A A A I8 ORI — R A A, [
P2 AR AT AR X PR T A X R 1 A SRR ) B A S KR BE BEAT T B AT, LR
R () A 25 R VR e, JRRAK S 55 L7 B ) — IRES— WA L (P—S—R) LAY ) FH 58 28 A5 o A M
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2000—2009 FA L EMATLERTEN . Lu Z 7O SR T — AR I Ve k17 26 25 48 4 R e AL i 9 T 4R
BEAY T AT L T IPAG I AR B4t 23 28 T XU I R I3 1 26 A8 22 4 R R se ), JF Bl o 4 SR LA (5
B BT IR ICHE T I T XA AT X, o A A ek SR IR 42 GIS R B H R AT 45 B 4
BT, 2 AT Y kAR S R A2, LRI AF P A B K & FE RN AT 5 A, SRIG TE PSR
BB AL (4 S HE T 3 0% 2007—2016 4 BRI A= 382 kAT 1 PP, JF 2 eIk GM (1, 1) BRI K
T 2017—2021 4F (AL AT TN 382k SCER A 434, VR 2 A B D A e PP AR R AE R A 3R
5 FR,

R5 ESRETMHEEIESR

Table 5 Model Framework for Ecological Security Assessment

DY W& FEARR
Year Authors Methods name
1996 Corvalan %117 DPSEEA #5# (3K )1 1 - I3 RS- 58 -5 1l - )37 )
2003 ZEffL1s0] DESER B3% (4R 3} J1- 1 )y AR 2S-SR 82 -0 7 )
2008 s DPSRC B (3K 2 F3 - 7 RS -1 R -4 11 )
2000 Ak PSR B (JEJ1 AR50 R ) | DSR A58 ( 35 3 AR 4500 7 )  DPSIR A28 (B 5 J3-FE 3 AR 25 -5 -0
L)
2011 F s DPSR R (8K 2 F1 - 7 RS- R )
2015 Han %184 PSR AR (FE 7R 2 -1 )
Wang 41185 DPSIR #5851 ( 8K 5l 3 - F g bR 2 -5 i -1 17 )
2018 Liu 21 186) CA-Markov FERIZ, A PSRP ( F F7-ARAS -1 7 4% Je) )
2019 Guo and Wang['®"] He 75 JE AR D ( Ecological Footprint Model )
2020 s o e e (188 TOPSIS f 7l
SR 1180 PSR RIS, 4 1) TeAs T
Bi Z[190] Al AR A 25 2 375 ( Renewable Ecological Footprint, REF) 457!
Yang %[ 1°1) B IE 4= 75 /2 355 ( Adapted Ecological Footprint, AEF)f57%

SN AR A S A R AL i R R R AR B 3S SR T-B R L AR R AR AT 0k . SR A X
BEATIH P 2T, Z )5 PR BIAR A Y (AL TOPSIS ¥ | ARTMA RS N T4 28 9 28 A5 70 451 ) i 3 o g A6 7
KT R o) A 252 4 ) TN AU 3 A

A A g ] A SRS AR B , A B ] = 2 AR T 3t 3l B Iy s B 5 T AN i K T Ik

SR LA B AR 2 2 Ak A TS ST, (2 i )~ 2 ) SO i S B s M e B, AR A R
LTRSS B GE A M B (B AT A7 — 5 AR R ([ 13) Sl AN g K T Ry 47 sk AR A AR 2
R el 3l T ML JRE A A AR B T S AR SRt 2 e A AR AL TR R R b RT LRI T AR A A
Huang %52 %} 2050 4F (3T - ™ TR AIRA R S BEHEA T 1 A BReas (RSB A TN . 945 30T 7 K e
AR T 5 A AR HERGE B R T R — T AR T B N, S5 A RS R AR
ZUF R 7R T AT 0 A R s AR XU 1 I ) L B BRI PRI, A J AT B 0 O 5 T R A
W5, 5 A LRI AR B AW LR R 58 3% |

2 WiREHRR

21 ifig

H AT, 3T el 2 PR BT (T B STy AR Bl TN R BT OB RE IR T R DA R T e ) R T R
P, 5 AATH &AW S VA C, F P E IPLEE 2, ko S B am AT S 0 FEBEE Skl i A e,
ANIE K AR 5K 3T S 28O i i, e rp LST 52 8 7 5 (R 8 /K IR SRE i R Fl T R 4 1 o TR A8 R A
U, DR AE IR T A A PR i v, 22 p gt b T R R 2 ] A1, B AT A SE A T, SCRT AR AR i 4 5 800

http ; //www.ecologica.cn



8 4] FKK AT 20 AR IR AT ST IR B R R 3269

i I — SR, AR A RGBT G 2 [ AR R 5 RS i
I B4 BREBR 535 S i, L5 ok 535 AN 375 7K T X b 25 ek B
FIIEACAE . 38 0] LAMGE BE I M e85 | )2 T 1h 55
Tt R LAk T A= A8

AR A ORI T 18 B Y S B T A
H FEATRAE AR W 58 F 0 58 7 (ER R T 2 50 Y
AR AN 2 RS FEPEBR ], B AT 18 22 [n) B 2L
L 20 TR 12 ) N & =IO e < = ) R e
FETELL T A A2 )

(1) 30T 1 30 B i 5 1« 1 R R 92
Tl b FE TR (2 AR Y B IR B ) L2
il LST s [l 43 Ai 1 A 8 Ja S i 114 2 it 3% 1
BTS2 S 1.5—2.0m A B9SR, BT AP 2 (6] 2>
H—EZES, AATZMERRERLNSHO LK D, 13 AREEENOXRRE
ﬁzﬁ Ej& ﬂ\] m?‘j&o %,iﬁﬁ. f@, %% Yﬂ%’l E }i@ﬁ E /‘J I‘EJ @ % 11[1 fﬁ‘[ )I%‘ ﬂ'{}, Fig.13 Relationship map of research subject in the paper
FRE SRRV TG AN OG0 I, X b ) 2
P A2 O B i g T IR S AR AR A5 RRAE & B IR AR AR DS R A4S R A Y R T 4
5 SR AT A — R 22 5, U] 45 oo 45 0 R A v A B 2 ] 4 Ak 22 R D R ) b 3 IR TR (AR i
HERO 1 R EE 52 ) 0 BRI, A B R — R R 38 Ao P ()05 FH £ A AR DN e ke Ak T4 R A A A
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