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Fig. 3 Main economic indicators in the reservoir area

4.2 EXKREIGEEFREAGEENAITN

X A DX K AT B BT 500 AR 1A 5 Gtk B0 5 28 B A B H B L LA 2R 5 BB AT X2 IR O, B A 8RB KA 5 4 1Y
MR A BT OO0 7K PRI TR AR AT B 2 5 K BRI AR P DOK AR D B 22 B L 2 i K A T e A
FIHEDX GDP # HE R b LAY S e S T DX KR T 9 3 B 7K PR Eh RE 22 B 10 R AR B A 2 DF RIS B

1E L SCHBFFE R BE TS IXAE 10 AF P 2 77 ol e 0 % 0% IX 3 ey B e A, 5 S0OK o 728 Ak L AT 52 Wi UK A ) g
LTS . R IXOK MR T RE 22 5 1012k AR B AF T W, LT I8 3o B2 30 G /N T 22 T R B2 AT 0H A XK A I i 28 T 4
R G i B A T AR REAR L SR E A E B, 20112016 AEHAE 100 /LT A fT . i XK AR D R 22 B i 2k o K 1k
eI AR LLE AN 4.11% . 5 GDP BB R 2. 17%, A & GDP #4n{E 25 1. 63% . X £ W, gh A
SCHTF IR 4 A FEZR AR T BE ke 15 = W0k JAE DX 28 55 Ak 23 28 0% R JR A O 1 8 5 280 1T LA kb AR AR T 3 0 1 45
S AR TP R ANE — GE FR BE b2 5 0 A DXRE A 9 22 55 KT R I XA e 28 5 R R ) — Fh ) 29 AL

F T BRI L A SORg = 2 XA S — A SRR AT I L 5 1 8 8 A IX 28 B A TR R 75 BB R A K (A TS B R 1Y
I A NS ) AR IR 2 Pr i 2 /N ik 23 Tl o B, HOH KA T5 e — > BE EAT T 43 B . 7E K AR D e 42 0%
BURAG D7 1 FASCT RS AAG TE OR MORS T3 25 RO RIT S AT UM 23 1] B gE A7 0 Le 23 B 6 35 G Th BE 2
P B T3k N T B 22 B PR ASE 2 T, AT S el T SR U ) 5 12 0 K AT e I K AR D BE 22 B AR R AT AR

5 &it

o5 b A SCA DL SR

1) = P XK AR Dy B8 7 (-5 BOK PR Dy B4t 2 e A 55 400 0 A ML AL =2 A) A7 A6 25 5% . AR 38 FHOK 5 il 32 31K
A5 Yo 5 ) fe S AR Ml 32 K AR TS Y g e/ o TR EE A 2L A R (B, Tl A8 2R SR R L AR R AR B T
7K,

2) TR P DX A A A 7 A K R T K R T BE A (B T R 2R B SR T R L BUR XK BB IS Y it
REFEDRESL TR R T MO T ZE A LI AR 25 80 12.7T, di GDP W ALy 2. 17% . Kik
5 YA R R 2 T A0 O BB B R SR U/ B 1 GDP S ANE A L FAE R R 1. 63%0,2015 4E FFEE 0. 13%,

3) Ak 4s G BRAR X K T By K A Ty g 28 T 0 R S M AR K . = 2R DX Ml A TR 5 T A DX KB A AR Ak R
IR RE TR 55 77l 7 LU 3G s, A B AR 7K AR Tl BB 268 B 4 2 80 T 5 B Ml o BB N I KT A
B, KA Ty 8 28 T 5 38 o ok VR 2%

4) AR e O TE R PE, =0 TAR [ 2006 4 F K RSk X S0 e BUAY JK 1A Ty BE T AR SR 1 28 B R 25 TT DA R b
KR RER SR AR B K & I DA ST 58 3 A IRBE ORI R R Ol 3R B AR K MR T el 4 B R IR K
H T 28 U 85028 R R A

S % 3k
[1] farsieE, =k TARS A2k RID]. e . b E i &8 2 HE Y S. Three Gorges project and sustainable development

Be B 5% A= B - 2002. [D]. Beijing : Graduate School of Chinese Academy of Social



62 TR A FFHRCE AR F RO

% 36 %

http://www. cqnuj. cn

Sciences,2002.

[2] ZHAO P, TANG X, TANG ]. Assessing water quality of
Three Gorges reservoir,China,over a five-year period from
2006 to 2011[J]. Water Resources Management, 2013, 27
(13):4545-4558.

[3] ZHANG J Y, WANG L C. Assessment of water resource
security in Chongqing city of China: what has been done
and what remains to be done? [J]. Natural Hazards, 2015,
75(3):2751-2772.

(4] EA&F S i B KBTI Xt GDP # & IE : LA [ 2R

R T AR M X BT 1. B B R 2 2 4R, 2001, 24(2)
115-118.
WANG S M, QU F T. Water resource accounting and ad-
justment of GDP:a case study of the developed areas in the
eastern part of China[]J]. Journal of Nanjing Agricultural
University,2001,24(2) :115-118.

(5] LG, A s, IR T K TS Y3t R M E Ui R[] ], IRE%
Bl 24,2001,21(3) :318-322.

CHENG H G,YANG Z F. An econometric model for urban
water pollution loss [J]. Acta Scientiae Circumstantiae,
2001,21(3):318-322.

[6] sivgae, S mn . XIS 3. = Wk /K 3 K I A8k fa 35 55 [T .
KL R IR 5 M55 ,2017,26(6) :925-936.

ZHUO H H,WU Y L,LIU M X. Trend study of water
quality in the Three Gorges Reservoir[ ] ]. Resources and
Environment in the Yangtze Basin,2017,26(6) :925-936.

(7] B/ B2, B4 5e. =W XK VT 3 A 1 7K B
M Ko HAEA G LT ). B RL 5400, 2017,37(2) :554-565.
WANG X H,SHAO ] A, WANG ] L. Water quality as-
sessment and its changing trends in the reservoir inflow
and outflow along the Yangtze river mainstream in the
Three Gorge Reservoir areal J |. Acta Scientiae Circumstan-
tiae,2017,37(2) :554-565.

(8] E b, = e e DX 2 . Wl 1 ¥ 35 % A7 £ B 480 B2 /K BT 3% [ D .
R VU R, 2016,

WANG D. Simulation of pollution load and water quality of
nitrogen and phosphorus in Three Gorges Reservoir area
[DJ. Chongqing: Southwest University,2016.

(O] FRPNME, W AR E L 28 2E SC. = WK 2 2 B A 3] 9 /B IR 4k
AR B H R IR A L. SR8, 2008, 29(1) :1-6.
ZHENG B H,CAO C J,QIN Y W. Analysis of nitrogen
distribution characters and their sources of the major input
rivers of Three Gorges Reservoir[]J]. Environmental Sci-
ence,2008,29(1) ;1-6.

[10] BIVEEE . 3B 0, 22 B iR . =R )JE X & ol 14t R R /R

BT 5307 BB . B TR @B AR []]. B R &5,
2015,34(9) :55-60.
HU J X,WEN C H,LAN X J. Analysis and prediction on
ecological pressure of economic sustainable development
in Three Gorgess Reservoir area:based on grey prediction
model[ ] ]. Technology Economics,2015,34(9) :55-60.

[11] #& &, RAGW UG, ZRERARE- 2B 548
REBE IR LRI ] Wi s, 2017, 27 (4) : 83-

92.

HUANG L.WU C Q.WEN C H. Coupling and coordina-
ted development of the Three Gorges reservoir area’ s
compound ecological system of environment,economy and
society[ J]. West Forum,2017,27(4) :83-92.

(127 TR, B 7 988, A8 TR M. = Ik J28 X 9 3k /K 38 858 A 47 43 X

(0. RE A 2447, 2011,22(4) :1039-1044.
WANG L J,XIC Y,ZHENG B H. Zoning of water envi-
ronment protection in Three Gorges reservoir watershed
[J]. Chinese Journal of Applied Ecology, 2011, 22 (4):
1039-1044.

[13] ZHAO P, TANG X, TANG ]J. Assessing water quality of
Three Gorges reservoir, China, over a five-year period
from 2006 to 2011 [J]. Water Resources Management,
2013,27(13) :4545-4558.

(147 A k3. NN M AR R B =Wk B2 X KI5 e B L) ). =R AT

B2 BE 2R, 2010, 12(6) - 164-166.
YANG F K. From the “tragedy of the commons” to the
water pollution in the Three Gorges reservoir areal J].
Journal of Yunnan Administration Institute,2010,12(6):
164-166.

[15] Ep-55 . 26 AR 48, XUME. = Wk T & /K48 F W X+ K
By LT ] A VT B IR 5 3R 35%, 2011, 20(3) £ 305.
YING S Y.,LOU B F.LIU H. Analysis of water quality of
the Yangtze river within the Three Gorges reservoir area
during construction period[ J].Resources and Environment
in the Yangtze Basin,2011,20(3) :305.

(161 i, fal K%, 528, =Wk T/ K15 FE XK 5t 28 16 M

XS4 AT LT, PRI K 2 24 4l CH SR BF 2 0 , 2011, 28
(2):23-27.
FENG J,HE T R,WEI J. Analysis of water quality varia-
tion and countermeasures in Three Gorges project reser-
voir area before and after impoundment [ J]. Journal of
Chongqing Normal University (Natural Science),2011,28
(2):23-27.

L17] REK @R AWK RETH RO TR FER#
241.1993,13(2) :214-222.

ZHU F Q,GAO G M. Economic loss from water pollution
in Donghu lake[J]. Acta Scientiae Circumstantiae, 1993,
13(2):214-222.

(187 i ihr. /K B MR 28 Br 2 [ M) Ab 5 K R vl g s RA:
1984.

JAMES. Economics of water resources planning[ M ]. Bei-
jing: Water Resources and Electric Power Press,1984.

[19] BRIG LT AR RK DG, wh . 36 F 15 Ye 35t 2k 210 7% B s K A 58
TGRTIRE A G BUR B IE L) ], S PR M3, 2005, 25(2) £ 223-
2217.

CHEN M H, ZOU X Q, HAN K. Lianyungang water
function value loss based on pollution loss rate approach
[J]. Economic Geography.2005,25(2) :223-227.

[207 R0 1L, [ 24, ] 2. 75 Yo 451 2 R A58 A0 (1 g gl K% L 7E 3R
BN g N [T ], SR8 BE 2 22 4, 2001, 21(2) .
229-233.



Vol. 36 No. 3

Journal of Chongqing Normal University (Natural Science)

http://www. cqnuj. cn 63

[21]

(22]

SONG X S, YAN B X, HE Y. Construction of pollution
loss ratio model and its application to environmental quali-
ty assessment| J |. Acta Scientiae Circumstantiae,2001,21
(2):229-233.

gk B8 5 L A B L BE AR KIS He T Y K PR K B8R A
R A3 0T  LLRINER B A E K R BT B s B B AR 4
2005,27(3) :12-15.

ZHANG Y Q, YANG ] B, MO D L. Analyzing on reservior
water environment value loss caused by water pollution: tak-
ing Tiegang &. Shiyan reservior in Shenzhen as an example
[J].Evironmental Protection of XinJiang,2005,27(3) :12-15.

ZEAEVK EER L 0 B AR, RS &5 e 4R RIF MR AL S
By GA RALLT]. BRI RLERESE,2001,14(2) : 7-10.

LI ZY,WANG ], LIU G D. Optimum estimation of parame-
ters on assessment model of pollution loss rate of atmospheric

environmental quality using genetic algorithm[J]. Research of

Three Gorge Reservoir[]J]. Yangtze River, 2014 (4): 66-
68.

[24] 2. =W 2 IX DX B 28 5 6 JRotR B0 B4 SIERIEAF 52 [ . o [

NF - BER 5558, 2005,15(4) :63-68.
L1 ] G. An empirical study on regional economic develop-
ment in the Three Gorges Reservoir areal J ]. China Pula-

tion, Resources and Environment,2005,15(4) :63-68.

[25] B4 SCHs, IR AEda). J PC =W J2e IX AR 5 22 3% IX B Wik 2> 22 3

RIBAEPEM LT . TR A BF5,2010,37(11) : 299-301.
ZHAO W T,SU W C. Evaluation of county’s socio-eco-
nomic development level in ecological-economic zone in
Three Gorges Reservoir area of Chongqing[ ] ]. Guangdong
Agricultural Sciences,2010,37(11):299-301.

[26] T £LH, M4 . 5 W . 7K 20 58 A= 250 15 1 4 & 434 LAE

ST I 65T R 7 2 4 CH AR B D 5 2002, 38
(6):836-840.

Environmental Sciences,2001,14(2):7-10.

[23] gLifEAE, 22, SR N, 2. VL BTG Yo = W K % 0K it 5%
M 5E ) ] N BRARYL, 2014(4) :66-68.
ZHUO H,LAN J,WU Y L,et al. Study on influence of

phosphorus pollution of Wujiang river to water quality in

WANG H R, XIAO Y,WU L N. Quantitative analysis of
ecological value of water environment[ ] ]. Journal of Bei-
jing Normal University (Natural Science),2002,38(6):
836-840.

Resources, Environment and Ecology in Three Gorges Area

Study on Economic Loss Accounting of Water Environmental Pollution
in the Three Gorges Reservoir Area

LIU Yanhui, LI Yangbing, LIANG Xinyuan, RAN Caihong
(Three Gorges Reservoir Area Surface Process and Environmental Remote Sensing Key Laboratory,
School of Geography and Tourism, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes]To study the economic loss caused by water environment pollution in the Three Gorges Reservoir Area (TGRA) from
2006 to 2016. [Methods ] The fishery, industry, agriculture and domestic water functions that are susceptible to changes in the water
environment are selected as the main water body functions. Based on the water body function pollution loss rate, the economic losses
caused by the water body pollution in the reservoir area to the main water body functions are calculated and analyzed. [Findings | The
research shows that: 1) From 2006 to 2016, domestic water use and fishery in the water function of the TGRA are greatly affected
by changes in water environment, and the agriculture is the least affected by the water pollution. Among the various types of water
functions, the industry loses the most, followed by agriculture, domestic water, and fisheries. 2) The growth rate of GDP in the
TGRA is faster than the decline rate of the functional economic loss rate of the water body. Due to the decline of the functional eco-
nomic rate loss. the water environment pollution loss in the TGRA is still increasing year by year, but the added value is decreasing
overall. During the study period, the annual economic loss of the functional water pollution in the TGRA was as high as 8 billion
yuan, accounting for 2. 17% of the annual GDP. The annual average growth value of the loss accounted for 1. 63% of the annual
GDP growth value. 3) The socio-economic situation has a great impact on the economic loss of water quality and water function.
The change of industrial structure directly affects the water quality change in the reservoir area and the economic loss of water body
function. The main performance is that the water quality deteriorates with the increase of the proportion of the secondary industry,
and vice versa; the increase of the functional economic loss of the water body accelerates with the increase of the proportion of the
secondary industry, and vice versa. [Conclusions]The economic benefits of the TGRA can make up for the loss of water function,
but the cost is very large. The long-term development should be based on environmental protection.

Keywords: pollution loss model; water function value; economic loss; the Three Gorges reservoir area
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