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Evaluation of Sustainable Development of the Water Source Area in the Middle

Route of the Southr to North Water Diversion Project
WU Zhar yong
(China Unmiversity of Geosciences(Wuhan), Wuhan, 430074 China)

Abstract: Based on a comprehensive evaluation of the present situation and problems of the ecological environment at the water

source area in the Middle Route of Soutl to- North Water Diversion Project, an em pirical analysis of the sustainable development

in the area was conducted using the ecological footprint model. The results showed that the total eclogical footprint of the wa

ter source area has an increasing trend with fluctuations, the ecological carrying capacity per capita is also increasing, and the ec

ological deficit increases first but then decreases without ecological surplus, which indicates that the water source area is unsus

tainable during the research period. The findings can provide reference for the ecological construction of the relevant depart

ments of Soutlr to North Water Diversion Project.
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1 2002
Table 1 The ecological footprint consumption of biological resources at the water source area in 2002
ek /H:kJFi’J?i KUE b A= 4 i RS R )\iﬁié\ﬂﬂl E’#@if‘”rﬂa
/(kg® hm-2) /1 /hm? /(hm2* cap~1) THE T AR A
JKFeE 2744 11 560 11 880. 175 0.01636 Bt Hh
N 2744 112 481 115 396. 36 0. 15921 Bt
BT 2744 315 323.724 49 0. 000 45 B
5P/ 2744 64 628 66 417. 988 0.091 48 B
FES 1568 4245 6 449. 838 4 0. 008 88 Bt Hh
ik 1856 41509 63 068. 631 0. 086 86 Bt
R Liiipia 1 000 170 479. 4 0. 000 66 B
I 1548 4263 7 765.930 2 0.01070 B
Ak 12 607 43 154 9 652.913 5 0.01329 B
Hi sk 18 000 142 447 22 316. 697 0. 030 74 Bt
JRRE 18 000 3490 546. 766 67 0. 000 75 B
Zent 566 13 64.770 318 0. 000 09 B
g 1 000 2813 157. 457 44 0. 000 22 B
ERA| 33 10 754 175 974. 55 0.24236 i
R 33 0 0 0. 00000 i
Ly 74 29 456 214 949. 19 0. 29604 B
S FH 33 5009 81 965. 455 0. 11289 i
T xaw 33 3 466 56 716. 364 0.07811 iy
E=E 15 5 81.818182 0.00011 H
BRI 502 155 2 536.3636 0. 00349 T
Bl 400 15 466 20 879. 1 0. 02876 B,
*ﬁ’ﬂk% 199 7 800 44. 683417 0. 00006 R
(3 J7K)
%k 3000 27 10. 26 0. 00001 R
R e 3000 120 45.6 0. 00006 A
TEM 1600 0 0 0. 00000 R
TS 1 600 4950 3 526. 875 0. 00486 Mot
KR 3500 26281 8 560. 0971 0.01179 pz S
K il KT i 29 13 000 98 620. 69 0. 13583 TR 33,

T R URGH )| £ 5 48T HESE 2002-2007D. © * A m3/ hm2.

2 2002 - 2009
Table 2 Annual summary of ecological footprint per capita at water source area between 2002— 2009

hm?/ cap
G B it Ml AV Kk AT REYR &t
2002 0.419682 1 0.004 995 9 0.761 770 9 0.008 458 3 0.135 8271 0.099 689 5 1.430 424
2003 0.378 046 9 0.005 115 0.845 268 5 0.014 5279 0. 140 450 8 0.102 683 6 1. 486 093
2004 0.466 768 0. 006 008 5 0.904 287 0.014 481 0.145 7013 0.102 349 8 1. 639 596
2005 0.509 128 9 0. 009 643 9 0.960 535 9 0.022 7546 0. 170 208 6 0.172 092 7 1. 844 365
2006 0.557 139 0. 008 280 4 0.803 274 8 0.022 7892 0.173 710 8 0.185 864 5 1.751 059
2007 0.613104 5 0.012 248 0.791 133 9 0. 026 269 8 0. 1427 639 0.171 703 7 1.757 224
2008 0.658 020 5 0.010298 3 0.799 399 8 0.032 0325 0.158 6328 0.179 342 1 1. 837 726
2009 0. 699 224 2 0.011 201 3 0.789 998 2 0.038 4775 0. 149 680 1 0.193 313 5 1. 881 895
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4

LT, M 2002415 1 038 595 04 hm® 1 %1 2005
4.1 ASREGEFANE SEMTALAT 4 1356 35679 hm?, 2006 4 HHLF B (1 %, 2007 47T
411 AARBEET BH S TR, TR 2008 4R JE PO K, R T A

MK JEHL 2002 - 2009 ) F AR LR (F 4) 7] PR REVR v S AT K
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3 2002 - 2009
Table3 Annual summary of ecological carrying capacity per capita at water source area between 2002— 2009
hm?/ cap

FEAn Bt i Mt B K gk it BD NIRRT
2002 0.401 790 5 0.115 168 4 0.000 5172 0.120211 7 0.012 254 5 0.649 9424 0.077 993 0.571 949
2003 0.394 853 1 0.114 936 2 0.000 514 8 0.154330 1 0.012 067 5 0.676 701 6  0.081 204 0.595 497
2004 0.388407 1 0.114 814 4 0.000 5129 0.198 321 8 0.011 894 6 0.713 9509  0.085 674 0. 628 277
2005 0.381261 5 0.114 451 0.000 51 0.254316 5 0.011 699 6 0.762 2385 0.091 469 0.670 77
2006 0.374 440 3 0.114 147 6 0. 000 507 3 0.326 288 9 0.0115 137 0.826 8977  0.099 228 0.727 67
2007 0.362618 6 0.114 001 3 0. 000 504 0.539270 1 0.011 321 6 1.027 7156  0.123 326 0.904 39
2008 0.355475 6 0.114 888 9 0. 000 506 6 0.699 125 7 0.011 258 3 1. 181 2551 0. 141751 1. 039 505
2009 0.343 281 7 0.114 058 5 0. 000 501 7 0.692 565 6 0.011 028 5 1.161 4359  0.139372 1. 022 064
i R BD AR E R R TR

4 2002 - 2009 /

Table 4 Annual summary of ecological the surplus/ deficit at the water source area between 2002 and 2009

NGRS (hn? + cap~ 1) BAEZLIY hm?  ABEEZAZS/ (hm2e cap= ') BRI/ hm?2  AEZIRTF BA/ (hm2 e cap 1)
2002 1. 430 424 1 038 595. 04 0.571 949 415 278. 07 - 0.858 475
2003 1. 486 093 1 083 547.37 0. 595 497 434 192. 07 - 0.890 595
2004 1. 639 596 1199 342. 81 0. 628 277 459 576.28 - 1.011 319
2005 1. 844 365 1 356 356. 79 0. 670 770 493 288. 19 - 1.173 595
2006 1.751 059 1293971.15 0.727 670 537 722.65 - 1.023 389
2007 1.757 224 1 305 857.98 0. 904 390 672 085. 46 - 0.852 834
2008 1.837 726 1 358 079. 48 1.039 505 768 193. 83 - 0.798 221
2009 1. 881 895 1 403 893. 56 1.022 064 762 459. 44 - 0.859 831

4.1.2 AHEBRBLA BEXE T A% KT B 7 ARG . HUAR 2002 45—

HT T UL I A R AR S B ATy A3 2
IR AR AN A I 1o A5 BEANTE PRl 20 A, DL B2
TP AT A ORI N 2 R (K AR A R

1 2002 - 2009

Fig.1 Variations of ecological footprint per capita of various types of

productive land at the water source area between 2002—- 2009
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0. 960 5359 hm?/ cap; JJ5; drg FAE U W AT 25 49 98 60 7= 1
K, et W . I, R T 4T OBE S I N IR T BE, 3
2009 4ERFEF] 0 789 998 2 hm?/ cap, AR KT 2002 4 [ i
il TTIL, 2005 4 ma K AL A2 LRETF LUK, 7K Y5k
BT KR IR N A A R B R, BUAR T e R
B e Ah, X — 45 R AT REIE 5 2007 R AR R T MR

2008 £E A, MK 25 0 DL/NIE R R B, B AR Nk
WA AR P B, XA R b T 2
il B EE i ) A TR R SR A T I L ROR .

(3) K PEHhAL A g6 i A2 A5 RIS BF 9T M Y SR04
PR R AR I R . B 2003 AR5 AL K YR Hh A A
eV Mo A= 25 2 728 A\ 2004 4E11) 0 102 350 hm?/ cap K
£ 2009 4FF1 0. 193 314 hm*/ cap, FEIHZE (L N 0 015 161
hm?/ cap, FEII K Z 11 18% o X W T A EHE (19 Z3% /K7
$em g, AN R K A KO AR R B &, BeiE M RE R
Rl 2 380, [R) B 28 5% I PR e T T FE K S A e
U5, IR P R R, e R R AT A

N I8 A2 25 8 48 B EG 95K , Bk b e dth 0 AH A REVR
A R R A2 KU b A A R TR ) T2 B R Ay, b R R R A A
FRFI EE RS o b AR 48 i b o2 O 3h A4k, (R
AT Ok BN, AN 2002 ) B H 53 25% % T R F
2009 fF (1) 41. 98% ; HFHURI{k 41 BE IR AE A5 & 70 bh 3 5 I Y
I, B 5 N 2002 A1) 29. 34% Fl 6 97% HE N
2009 4 ) 37 16% M 10 27%, F H K E 5 5K 3% M
4.97%, 1 HA H & BT #. E 2002 4F- 2009 4F ), #f
iy RIAL A R R = 5 AR S R I P E AT
15 89% LA L, I (L £ 89 86% .
4.2 AEFFIAESBRGOSH

MF 3.5 4 FE 2 TLLE ), 7K 5 N\ 35 20 25 2 2 5 B
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Fig.2 Variations of ecological footprint and ecological carrying

capacity per capita at water source area between 2002— 2009

AICHE T A A R AR, S e K bR 2 TR IR KR b
2002 - 2009 FFEI¥ AT RFSE R AT T R VAT, 15 tHATE 4k

(1) 2002 4F- 2009 4 (8], KL A2 20 s & FN I A4
BT E RIS BT, RS RS B 2002
Ef) 1038 595 04 hm? H8 N % 2005 4Ff) 1 356 356 79 hm?,
2006 £E LT BRI H, 2007 4E T4 X BL L THa %, ot
& 2008 4F J KPR .

(2) MABIEZS A # ) W4 R, BF 5030 ) 230 AN
B, M 2002 £ 0 571 949 hm®/cap 3 i £ 2009
M 1 022 064 hm?/ cap .
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