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REAr A, HUER KBS ™ B, % PR /K R YR AT FE SR it g b . PROK AR FS R I T A R AR AR KT
IR GEVR AR S35 BT VPN S T A 00 PR~ 7 S 38 T 7K ) LU 92015  (RE S £ 28 15 5 I, R E IR
T AR A KA 25 B3R AT X6 B A A S U R FE AR B = o Rk, R 2 BT = PR E R KAESE
HREAR S DL, 12 FH GRNN R R T A SR 7K AR 25 2 108 ) AR AR, , SR s e AV O B B2 A 38 o e L DR 4 [ s K 1)
RGN Je =W e X AR A it — e 5%
| RS
1.1 #HRXER
M AL E P R E(105°17'—110°11'E28°10'—32°13'N) , #2 1 [ 5 A P Fifi LU ZK Bl BRI 7 . 2014 4F K
MNE3375275 A, HeR A AT 2003.08 5N, A N EHI59.37%, 3805 AN A 137212 75N, AN
40.63%, GDP 54 14 262.6 /.70 . 1% X A T 75 8 = S5 5 VT H S Ui~ i sk 3 s, 1 2R ~PAT IR 48 LK
B L 8 4 i AR50 IR B4 B AT A Aty 3 KM B T R AV A, M A AR R, PE ARG . BE P LK B A B, Hb
ARG 2 AU B AT 23 AR IR A, AR T Bk B E S K4 X AE 1 000~1 350 mm
Z I8 BN, KL A P ) AR ACAE B AT, AU SR R VL, B A S ILIE N A R VLR SR VT A A
Tte BEN VR AR R T 100 km® () TRILA 274 2%, P s A2 K T 1000 km® () TRILAT 42 5% 2014 44>
PR IK 1 270 mm, /K YR &8 642.578 42 m®, K HH B /K 2 4 K A & 7K & 60.588 42 m?, Al FH /K &N
80.468 742 m’, NI /K E 269 m*, KEHIRFH -
1.2 HEKIR
BF 72 XN 1 VB T (R R G 1142 %5 (2000—2014) ), [ 7K B FH 7K B 500808 SR I8 1 (3 PR T /K R B 2
#.(2000—2014)) .
1.3 ARG
D 7K A ZS R R K AL A AR BRI AR o K AR 2 R T8 A = RO %% 2 /N A B, A THD S e N 2R K R R 1T
A AR FAE DL, SRR
EF.=Nxef,=r,xU,/P. » QP)
EC,=(1-0.6) xr,x¢xQ/ P , 2)
X EFCR/KARS R0 (hm?) s N R X3 N T4 ef, 9 NBBK B AEZS SR 78 Chm®/ N 5 7 9 AR BROK 55 15 35) 1 1A
T Uy N XK B WA B (m?®) 5 PO A BRZK B8 U5 126 72 8 1 (m/hm?) s EC,, 97K B85 K %% /1 (hm?) s ¢ 9 X
K BEHIRF= B N 5 Q N IX K BERE B (m) 5 (1-0.6) N FIBR 60%H T 4E R A S IR B A B R R R AE W) 2 FE I
[k BRI
KBRS S8, DK AR S TR K BB AR AR 1 1 FUAE AR /K AR 25 R 1483, 22 91 X 8K 3 8
LT I S B R 5 7K IR ) i
EQ=EF./JEC., , (3)
o : EQ REIKFIRARS  J148%50, 29 EQ> 11, 1 B/K SRR At /N T 3K, K B2 5 n] R 2 R AR FEAIG, K B2 R
LA BB s 24 EQ=1 I, UL R P47, /K BEUR I R A R I FHE s 4 EQ 75 0~1 Z IR, 15 7K BE R AR
TR BN 7K B YR AT R P R R v, K BRI R R e 4
DSHHE . TRW AN ITHSHEESECER6) AT 15, B R A WWF2000 4F 1% 5 45 R
(5.19) 5 g1 RN IX IR 2 AF /K BE T35 A2 7= e 71 5t K BRI A2 = Be I EUAE , & B T P 2 K 7 N
2.04; P, WA R 2 0135 7= KA, B3 140 m¥/hm’
4)GRNN TR . GRNN A& —Ffogi L (0 0 28 X 4%, 8 S AE JE S 50 MDA B G i i 2 hk |, BEREAR
P REA B8 T P RS IR 5C R o T LR AR R RN 4% 45 ) LR SN 2 B SR L SRORTE A R0, 3
THEPEN:
BN A o H 55 TR NFEARSL, #1028 70 2 i 5010 73 A0 BTG
B BB IO H & T AFEAR S n, FARE TOR RIS [FIREAS, 102 P2 otk 18 R EON -
P=e¢ i=1,2, . n, 4)
A X WS 4 NAR & XONER i M O B I 22 STREAS s o et IR 7 o
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SR « 4 2 AT A 2 T4 AT SRR . 35— 2 Ry e Y Mo i=1,2, -,
n XA R JE I 28 TE (R R AT S AR SR AN K52 5 % 2 TE IR BB 9 1, 4% 86 BR K So=3 Py, Heh
21,2, ns R R TN X ve T Hd 21,2, 0, WA R R 2 TG (04 H AT DL
SR, B P A AN T 5 SRR P A A 4 T SRR 28 70 2 1) (KB AL R 85 i AN REAR YR 1 5
NI AL PR BN Sy=2 yiPs, Hoj=1,2, -, m.

B 2 < T R 2 T A T STREAS i 1 R I S, AR TR SR R A AR
2250/ IR O R T4 SR Y I8 A T2 B Y8/ Sr Ho1 =152, 00, mo

2 ZERS55H

2.1 ERMKERARNEKESETDESTH

HHEE 1 AT %A, H KT 2000—2014 4 /K B A B 1 br 73 AT AN 38, A AN I o B PRI /K B e v A HH IR
1£2007 4, HoK SR # /7t s, N 0.894 242 hm?. 2001 4F 55 K 17 18 52 7™ 8 5L 0k, MK & B AR T 5 s~ F
BIKF, HoK B IR T AR AUA 0.448 SAGhm®, J8/0 3 50% o /K B R AE S AR ) i 2y 5 B PR T B K &
CERRARAL KT AR R B DIAHOE , Fo AR K BEIR AR ER 7 5 B K = IEAH G, MR REURTA 0.8

1 20002014 FF KR AL REHRFTRAES TREFRL {2 hm?

Gy KRS i KRR ) A KRS KA ST
2000 0.093 2 0.806 2 2008 0.136 8 0.778 1

2001 0.095 1 0.448 5 2009 0.141 0 0.6149

2002 0.099 8 0.736 2 2010 0.142 8 0.626 2

2003 0.104 4 0.796 8 2011 0.143 5 0.694 0

2004 0.1115 0.753 6 2012 0.137 1 0.643 2

2005 0.117 6 0.687 6 2013 0.138 7 0.639 8

2006 0.1210 0.5130 2014 0.1330 0.866 7

2007 0.128 0 0.894 2

R 2000—2014 /K A 224 0.093 2~0.143 542 hm?, 2000 4F 7K A2 25 ZH 54K, 2011 SEKAE RS
JE IR B e 5 7K AR S R B AR AR AL 23 Ry 2 AN B B 2000—2011 R K AR &S L ke ETHIRAS, ETFIREE A
35% , 2 B AR B KRR IR 55 Mk B K R G N i 2 SR AR R K AN 2 50 42 m? 3 K B 73 44 ms
2011—2014 5= 5 JOK A3 2 78 /N IR T B 35, i [R A2 2011 4F J5 31 K 5] gk il i+ 55 B B R 7k,
PR 55 R R 4 B AR R R 7 2, N2 B PRI A AL K B A S S R R S, K R A R e HE A
AR HKRAZ R T B0, & ST A 2O XK BRI 7 SR SRR, AKAERS @b ik b

0.56 —a— AR ETE T 7 025
—E— IR SR D155 ?

b

da

o
T

042 r

KERESEHER

AT A RR Chm2 e A1)

o
[
Py

1 1 1 1 1 1 1 1 1 O_OS
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

45
H1 20002014 FFRFTAHKESEFERFRESEN 55

B 1 AT, 2000—2014 4F 5 K T A5 7K A S R R 37 7E 0.301 4~0.432 2 hm®/ N 22 (1], fi i 8 HH B A
2010 4 , B IR AE H BLAE 2000 47, 2000—2010 5 A3 /K A ZS 2 78 RS K, 2011—2014 554 /Mg T %
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s, NBIKAERS BRI 5K AT Bl A AR —E.

2000—2014 4 5 PR T /K 8P AR 25 K 148 07E 0.115 6~0.235 9 2 [a], 284k 75 Bl e K, (B4 HE i/ T 1,
DRI S 2 P T J& T Ll /K3 T, K SR s AR R AK R VR T R A i ib e AR AS . E POK SR AE S K ) F
s /IMEAE 2000 47, R 2000 424 15 AN 7040 AR 4G 4F , R K B b, B K 78 2 HAR E « e KAELTE 2006
E,2006 45 2001 55 /K B F A S 22 FE/N BRI Z BRI . KA %4 5 FoKE KR KIG 3R
FUIME . Bl R AP R R, 0K BRI I R SRS K , T KT g H a6 ™ Bl RSO I, #E R
T 7K B IR O 47 SR S R 4 T s e o
2.2 WL KEFRABNESKESETDH

B 2 AT, DI T K BRI 5KAES BB 5T 382 5% 01 (2007 £F 6 H [H 4% b iF 2tk R
NAE GBI 2 o8 AT R XO 3 17 K AR 25 R 28 i R B335, B 0.025 312 hm* #8K: 51 0.039 512
hm?, 45134105 0.000 9 12 hm’ s 3% £ 40 % Ja 38 T /K AE 7S 2 28 0.041 142 hm’ 354K £ 0.050 9 42 hm?, 4F 35 34 i
0.000 742 hm?, BIEARZZ . 2011 UG T K A4S I /INIE T B, 1X 5 5 R T K A 48 R 78 (1) AR fh e 34 A
— 0, FEJRBOR T G5 R, RN KR T AR . T K SRR ORI B K R R AR
WA 2 RELR GRS R . W2 REN, EREW TS5 RN T4, IR i/, i 2001 428 T4
IKAE, B 7K B b 2 A T35 B K B 2L, K B R R 3 ) 5011 (0.074 842 hm™) o IR £ G % o , AR P AR, Ik
T TAARIE AN, 2014 SERE K 78 2 , 38 117 /K SRV AR 3 ik AL 4F- 43 i 1 (0.266 3 44 hm?) o
0.7 r —a RHARRERES e WHARERE) e REKESES e WA AESRE
06 |

05 r

04 r

S o

i o o

AR BT SRESHRE M hm?

G ——F = = o
I I L I I L I

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
T4

B2 20002014 FF KT 5 KA S RE 5 KT RAES

DIRIIK IR AT 5 KB HT. 2007 FHIRF KA RSk F2IKERS B 0.067 2124 hm’ 1
K30 0.081 5424 hm?, 3K T 18%. 2007 - LUSG , AT /K AEZS SR 3 AR 2% , 3X 53 Tl /K AR 75 R B AR 1b FE AR
—3. B S GERT, M BIK R AR RSN 2001 4E11 0.373 744 hm?, ZAESTTE R THER VB R K
PRI R 28, B /K B NI 0 I B AR . U 2001 AR AR AT B 7K %8 5 & 35 10 B A AB AT o 13 T A de v
B AR ST, IRATTH RS GR KB . 382 G 5 R KGR A 0 T B SRR RN, —
e R AL S B AT T AR A R, — R R A 2007 4E 5 B K AE AR A AR BN

W5 A BRI AR TS 2 AR PR AR P A RO, WOK B IR 7 SRR AR KA R . EER T
2 NIIRA S 5 B A A 45 a2 2 FioR

M2 AT LA IR 2 Go B AR AN KAE S 8 KT AR, =B AT N DREOR, AI/KAER 2
TEAARTEL /N o I 2 G058 o AN N AR ZS R P K, FRAE 2011 AR 3 T L X 15 a8 T3 51 RIAE S
SRR N RIS S BN R ST T A KA RS R AR AN RS NS TS R AR AL
FHRTEL R s NIBI7K R ST 7 THT B 20022004 F12005 448, A& NI 28738 K T30 1, 2 2R D9 25 R T e ik
90 % [T AR # 2 AR AT, B AN K o 3k T AR AR NIRRT AEBR AR IR, I 5 P K AE B AR b K DR 5% 5
TEAEZS R AR EOT T W 2 B %5 10 J5 5 2002 4R 41, 0T AR 25 I 4R B KT AR B A0 38 A 25 R 1 Fe iz /s
1, 3 TR AR AN K BT R R AT 22 A B AR 3 T K B R P AR v, AR K R R R A R T

i 2 T

72



&2 FRTIRG AR AELE LTI L 47

il K
i

NSRRI (s N') NEREU (e A ESHORE O SES Y (o N ARRE (e ) S
2000 0.393 18 2.249 47 0.174 79 0.276 50 2.705 73 0.102 19
2001 0.385 74 1.084 48 0.355 69 0.284 57 1.551 59 0.183 41
2002 0.350 18 2.88539 0.121 36 0.311 36 2.207 17 0.141 07
2003 0.470 53 2.495 49 0.188 55 0.290 11 2.561 33 0.113 26
2004 0.466 08 2.620 57 0.177 85 0.317 43 2.32197 0.136 71
2005 0.427 40 2.23571 0.191 17 0.351 56 2.146 51 0.163 78
2006 0.467 56 1.34501 0.347 62 0.346 15 1.696 41 0.204 05
2007 0.468 99 2.63295 0.178 12 0.368 26 2.812 38 0.130 94
2008 0.480 68 2.065 60 0.23270 0.396 64 2.51398 0.15777
2009 0.502 90 1.679 96 0.299 35 0.400 90 1.957 68 0.204 78
2010 0.459 58 1.414 41 0.324 93 0.418 45 2.138 21 0.195 70
2011 0.423 26 1.072 13 0.394 78 0.435 58 2.714 45 0.160 47
2012 0.348 79 1.475 05 0.236 46 0.449 80 2.21548 0.203 03
2013 0.347 70 1.392 45 0.249 70 0.456 49 2.246 92 0.203 16
2014 0.331 54 1.940 59 0.170 84 0.436 89 2.997 38 0.14576

2.3 EF GRNN =B BTN 2 4
IEEL 2000—2014 4F [ K 7 . A\ 35 GDP R /K YR AL B o N LV B L NS5 /K B & SR K /K b B L 3l
KB A K b AR VS A K B EE L A K B A S B K LR ER S 1 MR AR AR N, DA
NIIKAEZS R NS85 E8 773E 2 TidE b B B H 5 DL 2000—2013 4F 14 AR A SR AR, 2014 5038 9
ANHE AT A , SR F 5 158 I8 UE YT 25 ¥ GRNIN FROIIASE R , 43 0T 3k 117 R N 350 7K AR 3 R 78 57K AR 25 7K
BATHAT N GRITN 5 FROEIAFR ) fe /N R 22 A ) AP (R 7 (SPREADE) (1L 3) 6
%3 INF-FF BT T 6 GRNN FUR A A 6998 £

I AT
Rl NIPK AR NBIK B A ) T T NIKAERS R NIRRT
1.30 0.076 5254 0.251 0273 1.50 0.049 378 2 0.209 844
1.21 0.082 9772 0.270 686 3 1.47 0.038 387 0 0.172 471
1.19 0.084 340 5 0.265 502 3 1.41 0.038 3710 0.107 027
1.17 0.068 704 3 0.265 765 1 1.33 0.021 288 5 0.172 681
1.13 0.080 169 0 0.235 140 3 126 0.016 072 8 0.246 786
1.10 0.057 667 8 0.230 816 9 1.19 0.047 508 2 0.287 708
1.03 0.089 561 7 0.227 178 8 1.08 0.016 969 1 0.238 265
1.00 0.061 432 1 02727527 1.07 0.012 699 2 0.106 597
0.91 0.066 197 8 0.239 948 2 1.01 0.037 848 3 0.198 833
0.86 0.054 2172 0.278 477 8 0.97 0.041 486 1 0.247 543
0.66 0.048 911 6 0.282 3580 0.82 0.010 821 6 0.139 702
0.58 0.050 048 7 0.209 7150 0.78 0.063 775 3 0.100 872
0.57 0.048 742 7 0.282 461 1 0.53 0.029 549 6 0.319 710

PR GRNN TR R 98 SRR Ak JEUER , SR A8 SCIGAIE () 5 7%, PR A S A Al 22 B¢ /DN FE ) , 38 B e AP 3
R (ILER 4D, X PR 17 2015—2018 453k 2 A I/K A 25 R 728 5 N 357K B2 AR A5 AR 3R b AT 700 . AT &5
BRE, B2 2017 I 2 NSRS RITEIEHE T2 A0, Kk 4 a ERIE 2 NH/KAS RISk 2K
W NSk AR 7S 75 Y 0.386 64 hm?/ A K31 0.409 62 hm®/ A, 311 7 0.022 98 hm*/ N\, K T 6%. 17
IKAEZS JE R 0 A i IR s — R IR O T2 N AT, 3N 3G 0, 3B A v KBS s 2 Tk 3
T P R P (A (R RR A A K KT, Tl F K B0 5 = AT A 25 IR 558 o il . = AR, 3ok i 35 0 A 7K
B FH/KIRAEI N . AT AN K A S R 0.276 50 hm®/ A BEK:310.336 57 hm*/ N\, K T 22%. KAFA
PR AR R 08 2 IR TR K A JE R — BB REBCR M N DGR FE S R R RAETE KPS,
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AR 22 L IXZ T B RIK S FHZK B30 s =52 IR P AR , 5 Jie — SRR Kb, WA 4% 51 e T K
PEIRGHAE . 2 NEDK IR, 32 252 BRK SRR AL 5B R T AR R LSS E AR Z

K4 G AHKAES RGN R RAR S T 2R hm*/ A
. B IRl AT BEME
BAEFHEET  ABKESED NGB AR BT T NI7KA RS NI KB A
2015 1.5 0.386 64 1.098 7 1.41 0.276 50 2.146 6
2016 0.95 0.387 34 1.081 8 138 032401 23325
2017 1.06 0.386 85 1.098 7 1.27 0.300 26 22396
2018 0.8 0.409 62 1.1079 1.05 0336 57 24853

3 HZig5iTie

1) B 56, 2000—2014 4F 5 PR K B IR 7K 177 52 B /K & AR 9¢ 3 55 H AR R 32 52 1 AR 1 K (0.448 512~
0.894 2 /. hm?) , K AEZS RS2 R W N P2 b 2 1) S 4k 22 2 B DR 3R B2 AR R /N (0.093 242,~0.143 544 hm?)
LR AR K IR AR IR 126 K (0.373 742~0.663 3 42 hm?) , 35§ 117 7K B2 Y8 7 % J1 22 16 71N (0.074 842.~0.266 3
{2 hm®) 38 2 K AEZS B2 52 LR 75 30 G B A At S N s — R M B AT IR 2 KA
ST 2O £ G & B, 2 BB G AR R 0, BB LS TR EE B ST KRR
RS IIR 2 RERR, YR 2 RE G PR TE PR, 3R T ARG 0, K SR IR ARSI N . AR K BRI AR ER )
W2 ZERTEE T, W2 RERWEA NSRRI, 15 565 T WA T BUR A TH RS /N R K 4
B PSR UN

2) 38T 7. GRNN AL, TG H 2015—2018 4F-3k £ NB/K AR R E Sk 20 S, Ik 2 Ak
VAR Z K BRI GR F W — BT BN . 32 NS5 7K AR ZS 2 7839 06 B /K B2 VR I R AR B
P s (HK R IR R B 1E — e YE A e e, 08 2ok EE 2 2 N, K BEIR T I R R FE 23 (K 4 ), K o
Bl 2 KA

3) A b PR T K B IR AR R T KA S R T, K BRI AR S 4R Euz /N T 1, K B R T R Ak T %2
SORES TR A 2SR K. H R IE AL T 250 pk 2 il R e i 3, 707K 5 B iR K SR FE S & B ph 2
RERIK T R EBGIMEE T J&E T, K AN G B . EORRE A KSR T, & B A2 7= 5 A4 6
K WEE =L g5 R, #5A8  JR T 3 ARG IR 2 454, 12 FHRME R B kb /K5 Gk A R T 3R TE K YRR 2=
(] o AT FUECT Hh S e T H B T /K B R R R AR, rT oK R 3 S R SR S kR . 25000 K &
ORI LR R HAT T, R B R A (CAnKy5 450 i KA 5t K BEIR A E O FKAES 2
IARE L, UG ICE FRRN -

EE P
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Assessment and Forecast on Ecological Footprint of Water Resources in
Chongqing Under Coordinating Urban and Rural Background
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Abstract: In order to explore the ecological foot of water in Chongqing under the background of urban and rural,
the water resources ecological footprint and water resources ecological carrying capacity in the period of 2000—
2014 in Chongqing were analyzed according to the basic principle and calculation model of water resources eco-
logical footprint. Then, the water resources ecological footprint per capita and ecological carrying capacity per
capita in 2015—2018 of urban and rural areas were predicted by GRNN model. The results showed that the water
resources ecological footprint increased from 9.32 million square hectometer to 14.35 million square hectometer
in period of 2000—2014. The water resources carrying capacity was affected by precipitation, so the overall fluc-
tuation was larger. Water ecological pressure index was between 0.115 6~0.235 9, far less than 1, which indicated
that the space of water resources development and utilization was large. The water resources ecological footprint
and water resources ecological carrying capacity between urban and rural were different, that was to say that the
total water ecological footprint in rural areas was more than that in city, but the water footprint per capita was less
than that in city. The total water resources carrying capacity and water resources carrying per capita in rural area
were more than that in city. The water ecological pressure indexes of urban and rural were both less than 1, but
the water ecological pressure index of urban was higher than that in rural area, which indicated that the present de-
velopment and utilization degree of water resources in urban was high, but the pressure of development on water
resources in urban was also great. It was predicted that the water ecological footprints per capita of urban and ru-
ral areas in Chongqing from 2015 to 2018 were on the rise. The water ecological footprint per capita in urban in-
creased from 0.385 74 square hectometer to 0.409 62 square hectometer, increasing by 7%. The water ecological
footprint per capita in rural increased from 0.276 5 square hectometer to 0.336 57 square hectometer, increasing
by 22%. The water resources carrying capacity per capita in urban and rural areas were relatively stable in a cer-
tain range, so the growth of water ecological footprint would threaten the sustainable utilization of water resourc-
es. Based on the spatial and temporal distribution of water resources in Chongqing, the industrial structures, trans-
form the development pattern and balance urban and rural layout should be optimized to promote the sustainable
development of social economy in Chonggqing.

Key words: urban and rural harmonious; predict; water resources carrying capacity; water ecological footprint ;
GRNN prediction model
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