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AR T AR EEAE 30°05'N—31°26'N, & & 102°54'E—104°54"E, &b pU )i 45 th &8, DU )1 45 Ho v6 &6, o N
VIR R A TR E L, K 5 364 m, WFIREAL 387 m, WARREH A X, AUES T MR 12 121 km®, %% 9
X 6 B4 T (L. LRI X AL FE e SR LA LR P XOR 42 4 X T LA AR Fe b X, ARSI, el il
AT 1L 1l X, $4E 1 PG AU v AR e AR AT S S R W e XU X, T AR, R AR A I L AR AR
15.2 C~16.6 C, 4EFEIK 873~1 265 mm, LA FHIREKE N 118. 76 X10° m®. BEN AL, Pirg IR
TTKFR . VEITK R KRG . AT 40 4. KA 700 km® A4,
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FET A A5 L SIS R ST A K U A A AR IR, AT R K AR AE R P TR, S % bR S B S R
FOMEAG Sy - Hin X 5 N 11 A= 36 5 4 7 T 3 R A 4 S /K 0 DR A HL P RE BT 190 K 9% U R AR A A AR T K
Az 7 KR A S PR K. THBEBERL N T .
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ECy =N X ec, =0.4 X ¢ X 7, X Q/P,
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WK PR = K5y, KB BRI K T Q KIS (m®) s P /K BT 4 BRT 15 4 7 g
F1(m®/hm®) . ARYEHI BT LR, R IAT 60 Y0 K BE IR T 4 HE A S EREE L BT LA GO ) B 2s A R
JE E KSR AR TR, BORIELL 0. 4.
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S B RIK GEIR AR AR B K BER AR A VR Y 2 . o0k DX P K U T R R A TE AR 2 LI 1Y
e AT TP X3 P K R A TR A DR H A AT .
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X # ECy>EFy B, QMK K BE R 782 , K B8 AR 8 B A IR AS . 7K U5 T 5 22 R FIR 00 485
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P RA SIS, ERMETE LR Z B 6 2, KGR RRLE.
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WG KRS80 B 8A . 2R T v KEEREEREA =680 P, KUK 5™ 5 K
T, HP BRI TN TR [ - 2 R B B A S R R T e Ak B — A AT E AR AR o AR SCR
FHFE TR B AR 4 25 (WWEF) 2000 44 50 /Y B BT 55 8 09 7K 08 Y A 3R B9 R - 5. 19, 2% 41 G
TR KB UR A B B A 7R B R O AR AR PR KR, BRE 3 140 m®/hm”. X oK B R
77 i PR DX PR K B IR 2 A P e 0 S A BRI K B IR T 2 AR R R D 2 b T b X PR K B T 24 4 7 g
Iy BRI TR KR AT

DX 3 B A7 T AR K RS = DX 3K B i/ O 3

PIL, ARPE T, BCERTH K IR 2 AR A =88 100 6 239. 75 J5 m®/km®, SRAS BLER T (4 K 9% 5 - =
K720 1,99, XA NTWERBAE L. 2013 48 2,42, 2014 4EZ49°0 1. 93, 2015 42K 1. 61.
2.6 HIEFRIE

BRI AE R P A BN T ECCND . AR T GDP 34l 2k I8 (2000 — 2015 4E 101 B G it 4R %) 5
B G AR5 ) s NI FE/K BE R i (W) | K B8 58 & (Q) « It i B L /K 8 R A= 7 ik P A 08 R R T
(2000 —2015 4F BLAR K EUR A ) s AR T 25 X B AN B80S GDP $#i % 5k I T (2013 — 2015 4F ik
T GE T A % ).
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DI ] A BE WA | R BN THER T 2000 — 2015 4F AR T 7K B8 I8 00 45 TAE A, AR TT A B A5 ) e Tl 7K
GEURAE AL A AE SR E . M EEAES B AR T8 GDP Az 3 R R A5 A I P e N K B IR AR A
JE I LA K T 6 GDP W B DT AR A Ak, DLZS 18] B R AreGIS AR X 4% X BLAY 2013 — 2015 4F A 25 il M Ak
AT AT R S IR 53HT.
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e (5 AR 2 [ A 22 3. 79X 10° /hm®, Hir 2013 4F 7K B U5 A 25 2 505 101 9% . =5 8 S DR Ayl 8 vl o 7 5 4
T 2012 4FETF IR SEHEAEAT RS 09 7K BT IR B R, A T AR T K R AL S A, T LN BT AR K R IR R AR,
KBRS BT, 3B A A T R AR

JILAT T 7K B U AR 28 AR AR T T AR ARy Z 1R % s AR A B K, e IR & 2006 4F 8. 03X 10%/hm”, i h
2011 4F 13.77X10° /hm®, HIABAE Gt 2 @ RA Y 20 4. (HNIEL 2 F0IEL 3 LUK A3 AT A 45 SRR B . LR T 4%
AE MK GEIR AR AR 3 5 B K B A A 1 3 IE A OE G R, M OC R BGK 0,952, 2006 AFF 2009 AF JUHR T 8 32 ™
TR, FEPETRE. EEER., M5 08 F 8 E DOk R ™ B AR R T, AT A BRI B R B
K, A A K AR, B IR B B AR ME, RO K R KA. 2012 4FE DA K 2015 AEREK
BEFVKMD, & TR, Ml TR, &A BB E 5. AR K R0, s 4
RS BAL TR

AP 4 AT, 2000—2015 4F B AR T i 4F 7K W I J3 J6 GDP % 4E F K. M 2000 4E 9 0. 54 hm® A3
2015 4% 0. 08 hm®, & EHEUT 6. 8 fF, SR T K B IF & R FH AR B RURI AR AE AN 4R &, JF LR T A2 B
B, 33X 5 AR TN B B AT 4 1 /K A 25 S R 7T 1Rt S AH DG SR AT ) OB, AR AR K IR AR S R Y
[ B o 6 7B R FH A5 3 R AT 7™ s 4 2L



% 6 M RETRHE, 4. AR T K TR A ARG BRI ) B E IR AR 121

[ 20 ¢+~ ke .
P 01 KARA SRR

B :,'E n pEkE
= 10 =
= =
X x 10f
. .
SR g

0

2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2004 2006 2008 2010 2012 2014

Ft E4
B1 ASHmHEKERESREIR B2 BBHTHEKEBRESRKBENERKE
« br 06 ¢
£
= BF -
?i = 0.4
A a
@ 1F 8
E y=0.969 1x-2.539 8 R g2
#H F e R=0.906 8 IR
fme
K&
X% 7 1 ) 0
RS 11 15 20 2000 2002 2004 2006 2008 2010 2012 2014
IKFRERARES /X10° hm? 4
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N1 REMEF H, BT 16 47 19 A ¥ K 08 VR A= 25 A 0 A% b i B T 28 L f s fEL S BLAE 2012 4R
0.91X10% hm”/ A » AR IAE 2014 4EF1 2015 4EH 0. 59X 10° hm? /A 5 T AR 7K % 5 A= 28 7K 28 ) 7 4F
4 A5 Ak I B A, AR R S8 , fem ()2 2011 4R A9 1. 18 X10° hm®/ A, FRAIR{E S 2015 4F 0. 71X 10° hm®/ A,
FHorfr 2006 4EF1 2009 AR AL TARME BT BE A 0. 73X 10° hm®/ AN, FEZRE KB DHM, FHELXTHES
PG, AR T N 38 K B A A R R0 A A R R T A A 1) B K B R R A A R R A SRR AR A8
KGR 5 BR 2006 41 2009 44N, ¥IOMIEAA, ¥R 0. 2X10° hm®/ A, fesfH & 2013 4F 0.5 X
10° hm®/ AN, fflRfE A 2009 45 —0. 1X10° hm®/ A, £f LT, ANBKBEARD LB, A RE S DK
AR DIAE R AEAL 5 BB T Y AR K R PR RS i TR SR OC I BE R e . L IR S B R AR LA 2006 4
2009 4F 2014 4EF1 2015 AEHEREK B ZAE T MWD, AL TESRE KA, RS B 7K 5 I8 45 1K
FBAER R . 2014 45 2015 AFARFEARF] T2 . PLERMER YA R E B AESHRFHI; 2013 FRAT. 974
KT P09 F, BRI T K B IR AL T AR A AR, K B IR AT B A AT I &R 2 T

®1 BBTHEKEBEANESRT, A\WESKBHEESAS

el NI / AR #E S/ ANYERB T/
(X10° hm* « A D) (X10° hm* « A D) (X10° hm* « A°™H
2000 0.7 0.81 0.11
2001 0.7 0. 94 0. 24
2002 0. 67 0. 83 0.16
2003 0. 66 0. 84 0.18
2004 0. 68 0.9 0.22
2005 0.71 0.93 0.21
2006 0.75 0.73 —0.02
2007 0.75 0.79 0.05
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=3 S
el AR R/ NSRS/ ANB SRS/
(X10° hm* « A1) (X10° hm* « A1) (X10° hm* « D

2008 0.79 1.06 0.26
2009 0. 84 0.73 —0.1

2010 0. 88 1.13 0.25
2011 0. 85 1.18 0.33
2012 0.91 0.92 0.01

2013 0. 62 1.12 0.5

2014 0. 59 0. 82 0. 23
2015 0.59 0.71 0.12

BOAE AR . RS T K BRI A ) (PO FE 47 ).
3.2 BEH=RFNABBRESEITETWN

BAR T A9 A A A 45 K P H . BT 2000 —2007 4F A2 25 K EE B0 Bk 2 . BRE 2008 — 2015 4F 85
VLA, NFE 2 AIAR . AN XK B IR AR P ek AR S R K — B SR 2 DiAEE S A S5 % L L,
2008—2012 A A 7= M K Lo 0% s AN K, 2013 4R AR 7= K B B 25 05 AR e AR s AR 06 K Ik P 2
R R R H il 2 8], D4R I(EN 0.1, Fe KB 0. 11, HAREHI 0. 095 A4 K EA T E,
JIT o H A B0

F£2 EBHTAHKEREEKA LSBT

A0y NE A K He i N EJHE TG RK ANEHE S HUK
2008 0.67 0.09 0.03
2009 0.72 0.09 0.03
2010 0. 64 0.11 0.12
2011 0. 60 0. 10 0.15
2012 0. 61 0.11 0.17
2013 0. 34 0. 10 0.01
2014 0. 47 0. 10 0.02
2015 0.47 0.10 0. 02
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M 6 K F . =TT o6 GDP AR R b AR 5 T e, e LU LA s T A 7 F K i R S8R ZEAS
Wi . 55— A AR = =K, HE FRRIR AW R, A 2008 4ERY 0. 15 F] 2015 4E 1Y 0. 026,
FEA S — 7=l K B R R R AE A = P P R AR, R R AR TR K 55 =k U7 o8 GDP RS 5T
m%ﬁ@MM5$TV7wﬁ,ﬂm$ﬁﬂ BT — 7 55 =M T SRE W A AR RN K, P
TE 0. 005 A Ay, BLARTI A 2% & R s # LLSE — 7=l R 3k, AR K F5 R 3088 — . 55 ==k K, (A5 =)=
b Xt GDP BTgk e K, SRS RTRE . L, B ==k 88 = 7=l K 58 5 0% I 200%
s KRR AN G 3 DX K T & RS =l DRt o R K R R R R AR 2 T R
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AR ArcGIS St 2013 —2015 4F AR T 45 X B A4 7K 98 V5 20 25 2 5 7 A5 2 5 R B R B 4% 5 20 &2
B 7, BEAS E M ER A .

2013—2015 4F Jl AR 1 25 X B A9 NS K B I A= 28 R i A8 AR B o W g, P BRI X, RE B, & a X,
SEPN X, IRIRIX . B . AR T O IR X RN T X FE 3 AR A E . AT RIBUE D 3h s AR IX L ST
DX 8L R VI DN B8 K % U A A I PR A 5l SR B R M X A (A AR X BT, 3 AF T, W ETLIX A
YK IR A 5 e — EH A TR i e (i, ¥R T 1X10° hm®/ A, FHEILIX E W X ) Tk X 5
YA A, S AR A M S, LA T R R TR KRS £ s TN A KO0 TR A A AR IR (E T B ) DX s Ak
T DX 20 e 25 ) TR 2R I A R TR RS S M R R e I X s A Sy T T R AR M X 2 M
DXHUE Ab T /N B Tt

A X B ANBIK IR AR T E 2013 4F & 2015 4E 2 F B, (0K L FASE SR, S
7 ACFR AP B XA A B AR P AR R e, AT L XK R R ol O Lk s R, ik
69% , BCERT FP IR IX A B ARG, FEENT 1, EATAESEANS. AP FEA S RSB AT
b DX PN 7K Y5 RT R R AR S 0 BN 5 38 AT AT A N 380 A 25 B8 A 2 K 0 U A S PR 5 8 T R 5 I R, D
T 7K B8 YR A5 252 1) FH 22 4 E 52 B g

AP 8 BT LA, AR T 45 X EL U5 o6 GDP 7K W8 U Az 25 05 25 () 22 B Ak, R T i 301X 3 4R 349 0 1
i, P2 0.04 hm®, KB RO Kk, A IEF AR 5 IR XK B8R R0 Ik, T 0R X K B3 I8 4y
Fw AR FAC, T LA 35 B 28 B A S i [X e 1 A B R R R 5 AR T AR S A e XL 1 K R
FIHRAER . PO e, SR L& X B TJ750 GDP AT FREREa S, RIFSCRA W &, ik XK % 05 R 50R
R v e e K, R SRR X SR VT X BB AE 2015 AR A H/NE FE, (HEUE 22 HOA 0.01 hm®, W] 2B AT

4 GiR5itie

BT A A R AR RGBS T 2000 — 2015 4F K BT IR AR A5 08 5 AR BOREO AT THESE . SR EW

D AR T B RS AR 2000— 2012 4R4L T EJHE S, 2018 447 [l % O B A e - A4 42 A5 2 5 ] A6
ARSI RIE ), S E KA 0. 73X 10" hm® /AL R T AR S o VS R A DR R K e 3
B % 22 0% K B I gk . ASKR IR ARZS B AR 2012 4R L DAAE AR LTk, 2013 4F J5 W #B 17 4 4 46 9F
K JEEHG AP B K Az 25 SIS, XA IR R A B . DT R T AR N RO K ko
i O RN | R e SR R N 71 | I AV 5 v/ N 7 DG A SR 1 WA B N A L B S M E N R A B o o
WP ABPR BRI A SR, — AT R RO AE 2012 4F AT 2013 AF 2 JE] A T R
FROR. 2013 AF AR T W81 by 4 1 K A 25 SO s i Bl T, L2 207« 97RO B R b B O R,
KRR BT, T FEER >, BT T I8 GDP AR 35 8 i 4F ok — H AL TR BEf e, K BEIR AT HRTE 16
ARMEHRETE T 6.8 4f . LR T K RE IR .
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2) WA PIAE AN A ZS R 3R 13K 0. 9 10° hm® /A, 5 At b AR L AR ST 52 8, K BRI A SR 3R 5
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{H D5 A e 2 0 08 /0 o B T G K 0 TR AR A ER B R e etk

3) JHART A X B 2013—2015 4F A XA 25 1 300 25 ] 43 A A 24 FLAZ AR WY & o s it 3007 o Tl 00 ] & e
B Ml 38 T s AR A O 3R DXORT R SRR DX, DXL ] ) 57 Ml 235 4 5 W KR R AR . DT S BN B K B R AR
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A Study of the Spatio-Temporal Evolution of Water Resource
Ecological Footprint and Ecological Carrying Capacity of Chengdu

XIONG Na-na', XIE Shi-you'”’

1. School of Geographical Sciences, Southwest University, Chongqing 400715, China;
2. Key Laboratory of Eco- environment in the Three- Gorge Reservoir Region ( Ministry of Education) ,

Southwest University, Chongging 400715, China

Abstract: Using the ecological footprint model of water resources, the ecological footprint and ecological
carrying capacity of water resources of Chengdu from 2000 to 2015 were studied. The results showed that
the ecological footprint value of water resources in Chengdu increased from 2000 to 2012 and was relatively
low in 2013 due to the influence of Chengdu’s water saving policy and industry transformation and tended
to be stabilized in 2014 and 2015. The ecological carrying capacity of water resources was shown to be in a
positive correlation with precipitation, r being 0. 952. Drought disasters had a significant effect on the eco-
logical carrying capacity, resulting in an ecological deficit of water resources in 2006 and 2009. The ecolog-
ical footprint of water resources per wan yuan GDP (ten-thousand yuan GDP) declined steadily year by
year, and the water use efficiency increased by 6. 8 times in the 16 years. The per-capita ecological foot-
print of water resources in all districts and counties of Chengdu was unevenly distributed and varied greatly
from 2013 to 2015. The per-capita water resource ecological footprint of industrial cities was high, and all
districts and counties were in the state of per-capita water resources ecological surplus. However, the val-
ue decreased year by year, thus resulting in a reduced water ecological security. In conclusion, to change
the industrial structure, improve the efficiency of water resource utilization and enhance the capacity of wa-
ter conservancy facilities to combat drought and other natural disasters are the basic ways for the sustain-
able utilization of water resources in Chengdu.

Key words: Chengdu; water resource; ecological footprint; ecological capacity
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