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Abstract; Farmland ecosystems are fundamental to human survival, and the response and feedback of farmland ecosystem
services to the impacts of major projects are of vital importance for guiding regional social and economic development. Based
on agricultural production data of the Three Gorges Reservoir Area (TGRA) before and after impoundment (2002, 2011)
the Ecosystem Service Value ( ESV) of farmland in the TGRA was estimated; changes in its characteristics and
environmental pressures were also discussed. The results show that (1) after impoundment, each ESV of farmland
increased, and the Total Value increased by 16.81% ; the values of product supply, leisure tourism and gas regulation
dominated the increase of the Total Value; compared with product supplying and life ensuring, the value of ecological

regulating showed a relatively small increase. (2) The change in the Total Value was the result of natural and human
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activities, including the Three Gorges Project; the increase in Regularly Cultivated Land, planting structure adjustment,
increased use intensity of chemical fertilizer and pesticide, development of leisure tourism, and increased scientific research
input were the major reasons for the increase of the Total Value. For some counties, especially those with decrease in
Regularly Cultivated Land, planting structure adjustment and the increased use intensity of chemical fertilizer and pesticide
might be the main reasons for the increased farmland ESV. After being normalized to the consolidated value of year 1990,
the inundation of cultivated land decreased the farmland ESV by 424 million yuan per year, among which the value of
product supply was 137 million yuan. (3) The increased use intensity of chemical fertilizer and pesticide, and the
decreased contribution of chemical fertilizer to crop yield were the environmental pressures imposed by maintaining and
promoting the product supply of the farmland ecosystem in the TGRA. However, the farmland ESV was not only influenced
by the above —mentioned environmental pressures, but also by the increase in population, the decrease in agricultural

population, the decrease in land resources, and the inundation of high—quality cultivated land.

Key Words: Three Gorges Reservoir Area; farmland; ecosystem service; impoundment; environmental pressure

H M Daily Fll Costanza 55 M AE A= FNZE 22 AN [ A FE R VT T AE R R GRS (Ecosystem Service ) K A
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Fig. 1 Location and water system of the TGRA
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Table 1 Classification, value evaluation indices and methods of farmland ecosystem services

I 55 25 1 SrZEARIR e LY RIS R WIR7S
Ecosystem service type Classification index Evaluation index Value evaluation method
P 425
SN i i R i s %
roduct supplying Supply services
SARVE PR (0,.C0,) Hr sk
P RS KT A I K 5 P d BRURAE ST TRk
Regulation services P 17 2 Y bg 3 . e By
AT R RINTHN B E ) A F ISR I‘JZ?F??J—H%\*%‘NEEZK(%\EJ?I
. . W Tk
Ecologicalregulating
HIRY TR VERIRE AR 3R 5 i itk
LR (5 S WS TR 0 R 0
Supporting services R N K e BRI BT ML DL A
DA RS
HE TR AL % PR IR i R AR AL 2ol A JRAT e %
Lifeensuring Cultural services B E R H S

232 AR
FRAE =0 XA AR S R G S RMED AT i AW A2 AEY AT - KR &Y Y £k
YEW A R (FaB = m SR o FRIEGEME R R AR B AR S R G045 JEAE DA A A 30 1) ey [ e T
i, O, A AN R T AR BARTE TN Tl ) 4872 A 4894 0.3765 J0/ 28 T T C ) SRR 42 R s AR i AR 32 A
Fig BB 15 24 0.751 8/ /A T 1B AL,
233 KOPRFE
AR 0o P DX A A B A LB R | 495 TR bR FH A |, THARAR I K A3 s it i Y 7 TR T
BHAMME, SSBOUE N AEBE FLBRE 7.03% ", 1 HE 75 5 B = 0 B X 28 40 4 FI B e (0 S 4 8 1.374 v/
m* 2 KRR A 0.67 g0/ K HEAR IR .
E, =S xDx Py xV x 10000 (1)
K E R EHOK M AR (OT) ;S ARBE (hm®) ;D A ZERE (0.6 m) ; P NAEBEFLELE
(%) 3V RIKEFEL AT/ S TK) .
2.3.4 H LR
FALIASE M E AT B RE A R RS MR 579, R AR AR I 1384 B FfF SO,
NO, FIR M A . A& IR SO, BE 7 45 kg hm™ a™' Wi ZRBE 7 0.95 t hm ™ a™', WY& NO, AE /7 33.5 kg hm™
a R SO, B RAR A 0.6 JT/ AT ek NO B LA M 0.6 T8/ 28 T BB 28 AR R 0.17 T8/
ST RABSART A AR AN E S HEOME, REVHE S IE N AR 30 ™,
SRR X FRAENL AR Kk, B F A A B B b G K TR AR AN R S S AT Y 30 v/hm® T
B BB H A D 0.1 J0/ AT
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TR E IR A T AR R U VD TR RRURI D - K 5 = SR AR AR b R A S
F R R A 22 R AR AR R XA G 2T BRSO P 25 AR 1 0.67
TG/ LK e AT AU 5 R AR b 77 B A 580 5 - 9857 40 1 o Ry — 2 JE IX 8 0 - R R 40 5 2 S 1
(B s FRA s SR FH 3R AL RE A b 2549 st/
E, =A X 24%/pb x C x S (2)
K. B, AR B Je VIR BN E i (JT/4F ) s A B AR IR ORFE R (1 hm™ a™') 24% R VD IR FR AL T
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IRBEE IR,
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W 2 REVER I AT TR, AR SCR A i P 5 85 R A 24 it P 560 88 19 X048 s T i b X A58 94 £ v e g 77
PR RETit FH 3 B (kg/hm®) = LR & (H74k) (k) /#EF AL (hm?)
A2t PSR BE (kg/hm®) = AR 27t FH i (kg) /4 PRI (hm?)
(3) MM L 7= 77 (PFP) BT LA S5CHh I W 224 1 - 398 B hili 57 40 /K S AR A it FH 2 A 25 3 RO, PRP K,
R IR /KT8 AT it FH 25 5 3500 R
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1 80.71 J1 .~ HidG N 2 2011 4F1Y 85.78 T3 /AW, 1 6.28% , I Z AL 55 4 24 it FH 5% B 38 fin 7 5 il | 2 IX 4%
FARNEY) P 5 B 2002 41 1100 A7 RGN 1500 4207 Wi, 7= BE45 (0 i 55.04 {2708 69.51 412
I, WAR 26.29% (3% 2) o SRS IR e i A BN (0 H RE B S0 m R R A, A BRI & 2002
AR 5.36 15 H 1.83 15, & BR R Sk AR i I L E AL R 43.81% 3 M % 58.33% , i {E LL H
36.26%34 N % 49.14% , FRAFREEGE I KA MU, R SR BB 5l 13.740hm* # I E 17.56 +/hm?,
HAWE A 27.80%

B T R R 5 A PR L A RE AR 24 it FH A R () 3G N A 7= b (AR AN (3G i 2SR A (8 A
FE eI =k DX B R R A /D R G Rk AR AR A 2 it SR E B, R A Tk AR S R SR
F R oG S — 20 BT, H AT RBES — WK P A 7K IR 2 Aty R Jgl . PRI I 3 e S AR A Tt e itk — 25
PET- b ) SR AR FSCUAR SR, Fa il AR NE AR 24 1 it FH 1T B AT AILAE ] Bof A — 25 ) oA 45 R M 2 — e JE X
KA RGNS RE ) B HEE L,
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Table 2 Value of product supply of farmland ecosystem services in the TGRA before and after impoundment
2002 2011
TEdE R - — - —
Agrotype ZPF M/ (10%95) EZ3y sl Wit/ (10*78)
Economic yield Value Economic yield Value

HE Crops 6230229 350835.07 6277267 353483.87
ZB5AEY) Economic crops 269818 43595.21 410387 56814.96
ikt Oil plants 194532 29179.80 258272 38740.80
H 7% Sugarcane 14990 215.70 80272 1155.10
JHIt Tobaccos 60296 14199.71 71843 16919.06
B3 Vegetables 4588574 156012.67 8375484 284768.59
A1t Total 11088621 550442.95 15063138 695067.42

312 RIHRE

—URPEIX & MR SRR GRIEE IR T Sl SRR R S, OB n R SRR i [
IR E AL, B KA Rk el A R il | R F IR G E B AN, L AR IEEMCA F 2002 4F 1 2.91 12
JUHETNZE 2011 4219 22.69 427G, #5500 1990 AEANAE A 4307 R 1.45 12701 8.69 1270 (3R 3) , Ho i IR E (7
A2 SR RTR I E 2 ) B B 2.57 %3800 2 11.11% . W £ Wik iy R 1 & R EUS T I WA 28 5%
B as , ORI XA A S R G R S5 B A A A8 55

£3 ZIREREKIIERBESRERRRENE

Table 3 Value of leisure tourism of farmland ecosystem services in the TGRA before and after impoundment

HEPRA JEIX A AT (1990 4R

-~ ~ JE X FPRB N - XAt i/ (1078 ) /(10458
S ki (10458) s FE LR (105g) T ORI (10°58) AT/ (10°0)
Year Ch e nericultural /(10*78) TGRA influbei Agricultural tourism Agricultural tourism

ongams (_igm/u i TGRA inChongqing Fiv mHubel of the TGRA of the TGRA ( consolidated

tourism
value of year 1990)

2002 42400 28897.70 209.65 29107.35 14533.27
2011 225900 153962.20 72957.48 226919.68 86861.00

313 BHIAE

R X R A A URR X, e TR LA AR A R M AR T B X e I DX R 1 A R 2 A A
Wrsg i, AR v BT I H 85 2 (projects. enki.net ) ,2000—2002 4F 2 DV B BEAERHIT I H % G 4% AR
40.33 7370, H 54O S R4 11.33 J1 70 B /KA T = 4F (2009—2011) P RAERM I H 5 &8 AR
1231.81 J3 70, H 54 AH S A BRAF 128.00 17T, #58 1990 SEARZM 5, AR B A KT 5.66
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T o/ 4K 2 49.00 J1o0/4F & KHETIN 8.66 15 (£ 4)
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Table 4 Value ofscientific research and education of farmland ecosystem services in the TGRA before and after impoundment

Ay Aar AR5/ (10478) HAh/ (10%7T) Bt/ (1040) A AR o A LB %
Year Agriculture related Others Total Agriculture related proportion
2000 0 41.00 41.00 0

2001 13.00 23.00 36.00 36.11

2002 21.00 23.00 44.00 47.73

2009 103.00 2873.00 2976.00 3.46

2010 281.00 423.44 704.44 39.89

2011 0 15.00 15.00 0

2000—2002 F-Y4J{H Mean value 11.33 29.00 40.33 28.10
2009—2011 “F-H#J{ Mean value 128.00 1103.81 1231.81 10.39
2000—2002 ~FHI{E (1990 A7)

Mean value ( consolidated value of year 5.66 — — —

1990)

2009—2011 “F-¥J{H (1990 FAZEH)

Mean value ( consolidated value of year 49.00 — — —

1990)

3.2 [HEMME
3.2.1 AR

W3 5 PR, B X E K G S ARANED A= Py 438, A= Wit il 1118.10 J7 034 in 28 1203.63 J5 0, % in & 3=
BUOR AT B3 AR EY 38N, 250 b5 B0 Y 44.27% 30.119% M1 20.79% , T4-AEY) AL P 1) 3
TR R LLH R R A 4.36 4%, AR 8 32 82.53% il R} 32.77% A 19.15% MR E 2.56%, BRIEEIL,
HARAE YR IR B # T T A Y BB IR B 7.65% Kb SRR A M E 1 87.78 A2 TN 2 94.49 42
IG, B4R 7.65% , WARMAER RGP S AR S T —E M EER .

x5 ZIREREKERBAESREESEETNE

Table 5 Value of gasregulation of farmland ecosystem services in the TGRA before and after impoundment

EZES Loy CR/in7 [7E CO, i/ (10*7T) R 0, {8/ (10*58) BB/ (10°5E)
Agrotype Economic yield Biomass Value of CO, fixation Value of 0, release Total value
2002 4F

A Crops 6230229 10071352.09 336235.75 454419.41 790655.16
B Oil plants 194532 542744.28 18119.72 24488.62 42608.34
H ¥ Sugarcane 14990 4946.70 165.15 223.20 388.35
JHIH Tobaccos 60296 103106.16 3442.24 4652.15 8094.39
K Vegetables 4588574 458857.40 15319.12 20703.65 36022.77
A1 Total 11088621 11181006.63 373281.98 504487.03 877769.01
2011 4

HLE Crops 6277267 10328866.21 344832.95 466038.44 810871.39
B Oil plants 258272 720578.88 24056.79 32512.52 56569.31
H ¥ Sugarcane 80272 26489.76 884.37 1195.22 2079.59
A Tobaccos 71843 122851.53 4101.44 5543.06 9644.50
B3 Vegetables 8375484 837548.40 27961.86 37790.18 65752.04
A1 Total 15063138 12036334.78 401837.41 543079.42 944916.83

322 JKOMEEE
25 PR v AR 0 A R R X B K R AR K R R B N T 2136.28 3, IR S5 (SN T 0.14 12
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Table 6 Value of water retention of farmland ecosystem services in the TGRA before and after impoundment

AEY B IR IE Y hm? IRGF PR/ (10%) SN A/ (10°5T)
Year Area ofRegularly Cultivated Land Amount ofwater retention Total value
2002 807130 34044.76 22810.00
2011 857777 36181.04 24241.30

3.2.3 gfLIREE
R 7 PR, BEKIE FEIX A AR R G S L IR B H 25.90 /27038 n & 27.52 /27T, T X SR
R IRT B T I YN FE M (I 5 T R AN

R7T ZRERXREKNERAESREAUTENE
Table7 Value of environment purification of farmland ecosystem services in the TGRA before and after impoundment
. /= W 4] = W4 4 ~ . A
A1 \ \ \ ME/(10°98)  WE/(10%)  PE/(10°50) WA/ (10°98)
Amount of Amount of Amount of R
Year . . . Value of Amount of Value of Value of environment
S0, absorption dust detention NO, absorption . L . ; o
’ air purification wastes disposal wastes disposal purification
2002 36320.87 766773.98 27038.87 16836.74 2421.39 242139.15 258975.89
2011 38599.97 814888.34 28735.54 17893.23 2573.33 257333.16 275226.39

324 HHIRFF

W 8 iz, 32 A b ARG I A 5 ) | 35 /K 28 X 3 DR 30, el U VD i AU (L L 398 8 T
FEERE 2 30, 022 A AR 25 38 T, 9/ + MR s (E IS IR 48, N 26.27% , (115 - RO R0 (E 3 iR
(6.53% ) W 15 1 Bk Hb T AU 1 (6.28% )

®8 ZIREREKERKAESREIERFNE

Table 8 Value of soil conservation of farmland ecosystem services in the TGRA before and after impoundment

e AR DT IR Wb R 5 ALy PR a7 S SNl
. HEELRERR/(10%) 4 P 4 4

) Amount of “HE/( 10%8) ﬁl\@/( 10°7T) mﬁ/( 10°7T) (10*JT)
Year . . Value of Value of reducing Value of maintaining Total value of

SOI] conservation . . . .. . .

decreasing silt abandoned land soil fertility soil conservation

2002 1381.75 161.71 1143.04 86784.20 88088.95
2011 1468.46 171.82 1443.37 92229.83 93845.02

3.2.5 BRYTIEAR

T AR 22 05 7 B G 0 RS FF 7™ S AR L3S 0, 4E5 35 T2 W) B BR (B Hh 3.40 42703 m 3 3.69 12T,
HEE 8.53% (3 9) . W THEVEYREFN ISR, E/K TG H RS M E 3 5 SN E R 90% LA T W 2 &K G
FEFE W) G AN (B I 2B 43 AR | LIRS A T R R T A PR 25 0 1 3, RV SR SR I
FERE I ARG SRS FE A W i AIK, X5 =W G N DTBRAS TR, T 5 22 b S A 7 - 40855 40, AT A 5 it A LA 4
R i E MR IAEE R, Ak, B TR BRRE  FR 8 S R oK I Z RS FE LA AL F 7 Fr g L i X A7
FE— 5 W MEE 55 48 1m0 1 AR VEI RS PR i H S B8 2 W A I (B S A Tz Al 3
3.3 BEA R 7S [a o A
331 R EMAL

N2 10 Frow , R AR H AR RG MR %S SN EKF, E K5 H 184.66 {2 TCH % 215.70 147T, 4 1E
16.81% , 38 &8 43 = BEARBUAE 7= F A 25 OR PRUBR 3t A AT IR 1 b, R i 7 S A0 (184 o 22 %) B A5 23 531
46.62% 23.32% 1 21.62% , WALIREEEKE  BHIFECE FIOR R IR ITE IR 45 0 (6 A 35 6 1 26, 5 & K TAR L
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A3BEINT 7.66 5 H1 4.99 % KPR WA B Y AR A 16 1A L 20 7 1ok B HE M A EEER 0y 5 Z 5 2 = i ik 4
HR 25418, 381 K 26.29% , FoAth Bl 55 M (B IR YK T 10% . EKETR HAE S REA RS2 R & 5% W
1Y 3.4 15, EARJGRE R 3.0 4%, BIHENES EAEMER L IEH 2.3 B8 1.8,

x99 ZREREKMERBAESEREERVMRERNME

Table 9 Value of nutrient recyclingof farmland ecosystem services in the TGRA before and after impoundment
TEd2E e REFF A/ AT NPK A/t EIRYTARIM B/ (10°58)
Agrotype Economic yield Strawbiomass NPK content in Straw Value of nutrient recycling
2002 4F
HLEL Crops 6230229 4908573 123696 31530.11
il Oil plants 194532 330704 6945 1770.28
H7#E Sugarcane 14990 1274 108 27.53
R Tobaccos 60296 42810 2483 632.92
B3 Vegetables 4588574 — — —
&1t Total 11088621 5283361 133232 33960.84
2011 4F
B Crops 6277267 5240350 132057 33661.33
B Oil plants 258272 439062 9220 2350.18
HIHE Sugarcane 80272 6823 580 147.84
JH - Tobaccos 71843 51009 2959 754.25
B3 Vegetables 8375484 — — —
A1 Total 15063138 5737244 144816 36913.60

A HH A T A 25 R GE RS I (BT o BL B, B KR JE F6 A — 3K, 5 309% A2 A7 14 R SRR 15 A= i 44k
%, 5 10% L LA g b R Bs e iS5 I E AT 5 HLBIAR T 10% , B K5 SR iR 5 O (8 S0 (B0t
BIAEARES K IR T 3.73 AN E S . RAEEKIGASIIREM (A 1N, (HHI8 0 (7.28% ) /N T AN E
B (16.819%) , Ho 5 BAMERY LB R R T 5.66 A~ E 40 45,

F10 ZEEREKTEEMREESRERSNERER SILHIXTLE
Table 10 Comparison of ESV and its proportions of farmland in the TGRA before and after impoundment
s e 200 A 2l e IR
Feosystem service type WAE/ (108 yuan)  F b /% {8/ (10° yuan) B Lol % Value change 2011_*2002/_ %_
Value Proportion Value Proportion Proportionof variation

7= AEZS Product supply 55.04 29.81 69.51 32.23 26.29 2.42
SARIHTT Gas regulation 87.78 47.54 94.49 43.81 7.64 -3.73
IK3RFF Water retention 2.28 1.23 2.42 1.12 6.14 -0.11
iffiim puification 25.90 14.03 27.52 12.76 6.25 -1.27

F 3L HE Soil conservation 8.81 4.77 9.38 4.35 6.47 -0.42
Y FAEER Nutrient recycling 3.4 1.84 3.69 1.71 8.53 -0.13

PR IR 7 Leisure and tourism 1.45 0.79 8.69 4.03 499.31 3.24

y =

:ii i%f research and education 0.000566 0 0.0049 0 765.72 0
ELHEME Direct Value 56.49 30.59 78.20 36.25 38.43 5.66

[E] 3 Indirect Value 128.17 69.41 137.5 63.75 7.28 -5.66
S Total Value 184.66 100 215.70 100 16.81 0

QRSO AR ,2002—2011 4E[H] B HHAMK TRESZNME T 16.15 A, B /KL 1.69 J7 /3N, B 1 FR
PR HAER RS RS B 2.29 T 0/ /AN ZE 2.51 J7 o0/, Fie IR 2011 4F B i AR AR B R G IR 55
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WA, B K b AR AR S R GRS 20 4.24 120/4F , o= Sk 4 1 1.37 120/4F
3.3.2 WAz

JE X E KRG 25 X B A AR S RGE RS AR A Zs Rl A an 18] 2 B, EKIE & K B AR RE R
5 (B R R SE IR X ] 5 T R KR XA T RS, LR 438 5 P i AR > SR S AR R
XA FH A 25 R GRS (B T R R RV I M X s 01 L 45 DXL P it v Al A & 02>
(WD 1035—3790 AT (HAR T 75 X 55 5 BE 3 X A /02 (43501 k5585 2 LBURT 17648 23 E) , H A Fbi
SRR IR SV VE Y S8R 3R 00 e m o AR, i AR AT | A 24 it FH B R 8 (3G R 43 B kv 37.72%
37.12% ,#1H 105.56% 30.67% ) , AR HAS RGNS M ERIA A, KRHASRZRGERS N EENES
8 e P A VLR DX R Ry 5 B X, A R B TR i s, 5 A T e S T i i
E

2002 4FRRS AR T 15 /270 X BAUA PR IR IXAF B, 5] 2011 438 0 7 VEHEX 375 5 X AT M
X5 [, 2011 AR5 B X AR L LR A BBl T 8 4200, AR T 8 fZ ey IX Bl 8 AN FRERI 5 4>, MZSTa]
oA BE REASRERS M EINT 8 X BETAEFEENZED I X S AR X, XrTfY
AR DX T B B R 2 S A G LRI T, R DX R B T DU B AR i %, A
PEEAR , ABXTPSE I, BE G URAR G 325, B PC =3k X 4, 2011 475 F #F b 1 B F 36600—67850 /A kit
Z (8] e BB N SR 1l b, 32 R B L AR L S L R M, b3 2 1 R B BRI = R R 2
B BIHEAEREEIX, H 2011 4R BB IR T 12950—35980 23 1 22 8] ; iy 45 B il bz 1L X ) 32 3] 111 22 /b
HEHL TR S, < BRI " B 2 AF RN R B 2, )R B A B AR 2011 45 R Bk 1 AL F 29500—
37660 AL Z 4]

34 RHAESRGMRS ST
341 AR P R )

KRHOAEBRGS ARERRGE IR X BIFET A SRR R HERE g A B8, A T Bl e Hbs 25015
EEZMNA T AIEA B g = 0 RN SRR HAES RGNS IRS . MR VEY R
HRAR AT A 24 25 it FH 2 AN T ki 6 L A T RS e S5 T L, AR SC PR IX 35 7K AT J AR FE AR AR A 24 it T 56 B
PFP {E 28 AU A RAEARAFIZAKTAR A 5 R G0 SR 45 IR 55 B BT SR 1 A58 1 T 1 A2 4k

Wk 11 iR, B /KGR B A2 R G AR IO A 24 1) it FH 5k 52 17 B 3 38 hn , A it FH 8%t 224.94 kg/hm?
B K % 313.46 kg/hm® WG 0E K 39.35% , s A 24t FH AR A 1h 5.52 kg/hm? 34K 51 6.00 kg/hm?, 340560 8.70% , H:
Hh PR L it 5 398 s a2 v R TR i R AR S R G A S BRI IE . Rad, 5 E Y
AL RE it P58 B 351.50 kg/hm® (2011 4F) Ff 25t AR E 11.01 keg/hm® (2011 48 ) OV M e, J2E X ATS ARG 441K
SRINT, FH T PR XK A2 A R, A T AR R R G A 2 AR I it P 5 88 X 2 DX 7K JoE 5 7K A58 1) 53 i) AN 75 221
B, ARE 2003 2012 4ECRKIT =0 TREA S SERBE MM 2) ), 2002 4F 3 X A 4E AL AR 2% Sk 1.07 J7
I 52011 AF A AE R AR TR A A 1.23 J7 M, A 25 S AF Rk 44.9 Wi, BeAh, gt 34 v 5 o A Bkt (K
M 5RH8) 133.67 hm? | B RIX Sk R A T — i AR (BT 7R A2 A T4 55 , 78 I DX Al Al Ad 23 25 =
WK 2 ok — R AN BRBE R, A PFP (KR, &K TG TTHI R AR ML, 43 27.88 ke/kg Fl 27.46 kg/
kg, {H i T4 EFH4(E 16.9 kg/kg(2005 4F) 4| FHH = e J2 [X A H 4 39 3R 5% 43 /K SF- R A AR it FH B () 25838
o7 5 3% BB KA LU AR X Ay, i [) B = DR AR 2 X 4R FH PFP B0 /KT )5 43l 8 29.27 keg/kg F126.60 kg/
ke, A LGTT 5 B X AR FH PFP {EAHXTARE .

BRI BT R, B K 2 DX AR A P S5 AR, X AR 7 A S B s AR T STk (H PP (ELAY
AR AL B AR IE (3 7= 34 25 A T R R B4, T B 398 o 1 A b T 55 4% 4 XU
3.4.2 AT BEHR IR R 6 AR T AR 2 R G R G B R

W 11 iR, /K XL 10 4Efa], BN T8I T 7.28% , iAok N 108/ T 14.05% , B FRATR
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HLE(15)
20024 5.72

1451
RHABRGERSMEALTT)
1<
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RHERRFRFMEALTT)
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Fig. 2 Spatial distribution of ESV of farmland in the TGRA before and after impoundment

T IS A AR S RGBS ME RSN, fEAS AR AR S R GRS B (BN ) B4 T 8.89%
T X E KGR A R GRS I E AN CL A a2 o T N DGR R o SR, 122 XN 34 HIBk b
L 0.614 B FFEM 0.608 i,

[ei) B, B G R AR S ATk NP S TN 8 . b AR AR Ak 2 2 R R R S, A A oY R =
e 25 X AP b T AR A 1) S BEIR S R 2 AT 2, TR S 1998 AR LIS St (IR B Ak T R4 O ) IR
HEAPRTTFR (16.15 J7 A0 22 5 T DO B i Bk T AR (1,69 T3 281 | (EL7E JE DXF- b JBE i i e i/ 33 b 7
WSR2 1 E AR SCAE R (A2 BB 2000 AERTHEE AR 25° L1 Bk 75 TR, RE R ) W BB
HAE T i KU A8 3E S5 7 AR AT 28 A DR ZE IR AR AR TR 5 B K s I SE I 2R B AR T, 340 DX I,
B A 2 B D AR SO P DX B T R A B (LT3 8K 37 Bk b 0 U R 1 24, v R
2 e 1 SRS FFZE FIr ) o == e A DX Bl 14 228 3 2 W RFF 9 e T, = ke 2 [X ke 0 R R A i/ | B B I
BN WA SRS N | SN 1 e 51 TR el 7 M R = N S R AT 2R R A R ST A N E o R
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BRGNS M EMET 8 ACTTHY X B TEZE 1L X S i AR R iR 1L X, 32252 fF M B IR A 2 S R A v
F1R OCEE 1l 24 1 271X 7K B L (s Ao DX LA A v T 3 DX SRR F) 811388 o, by i35 1) BESRE A e,
PE— 2 FPKGEIRAH 2, P, A B AR 25 R GUAR S5 (60 A 2 — A0 39 TR B 22 b AR B b o b A 38
PSRRI S R o Ah A AR BRI BN 1 AR 3 o, i 754 T A= 285 R B8 IR 55 X G ik S AR A 5 s
R3S

ZE LRTIA PRI E K G AR T AR 25 R GE AR 5552 BBl B U028 A7 Dok /b | v T B Ml 9 8 RN B Rl
N 25 2R R 5, EAh , =W XA T A 25 R GE AR 55 vh A 25 D RE A (ECHE i B 5/, G o5 B (B
O FE B I T 5.66 A~ F1 23 s, 2R A 12 DA T AR 25 2R 8 AR M (EL (COR IR T 55 77 (16 45 ) 0y ml p 8 1L 2 15 3k
— AR TI AT BE 22 32 B A (A R FERIE TR T O 24, SR TN Ok P DCH B AR 25 R 58 (bt 45 ) [ 4
MR K

R ZEEREKIEREESRERSNESHEEN

Tablell ESV and environmental pressures of farmland in the TGRA before and after impoundment

WH Item 2002 2011
&I Total population( 10* person ) 1972.09 2115.59
4l AT Agricultural population( 10* person) 1425.53 1225.24
Aol N A S RGBS M E ESV per head (yuan per head) 1295.37 1760.57
BEANO A BB RGNS {H ESV per head(yuan per head) 936.36 1019.63
HERMR A 7= 1 PEP (ke/kg) 27.88 27.46
ARt 58 Use intensity of chemical fertilizer(kg/hm?) 224.94 313.46
4 247 FII58  Use intensity of Pesticide ( kg/hm?) 5.52 6.00

4 ZFr5iit

U XK AR AR S RGEAS RS A3 8, SMERIN T 16.81% , 34 4y £ 2R A ™=
a2 PR PRI T R AR IR, AR R U 1 2 J {25 AR R it D 0 1 S s 1 o R0 9 Ay L {1179 B 258
A% s 5 HE PRI BE A I S B (L DI BE 26.299% F1 4.99 F5AH LL £ 25 T BE M (34 i BE e /N ALK 7.28% , H
7 RS M ELAY LL B R T 5.66 AN 43 a5, R W PR X BLIE 18 (PR IR iR 7 5 7= b AL 45 ) 9 T e ik 4 5k
— T AT e 2 Z B BN EAS 2 A1 24, 1T in R 2 X H e A 25 AR 8 (AR 36 ) T E A 7R

SRS B AR AR 2 F AR5 = TRRTE 9 1 A ZR9E Sh2s A 52 M i 45 1, e fin Jt PF) == 22 5 % Bk b
T AL iR 2 R R AT AR 24 i FH 58 EE R, R A PR e 9 2 R AR5 AT KA 5 5 7 A B AR T A
EE KB B RS AR T 380 DX IR b 1 B 2 O S /> | 2 3K 6 X3, ol 45 ) 8 B AR A A 247t
SR RS I A T AR S R G R S5 (8 A 3 R S PR, # BEASSC 2011 AR BN T BRUAR HAE S R G IR 550 H
(1990 AFEAARY ) A5, B /K F AL I AR F A 8 R GRS M EZR 4.24 4200/ 4, o = it S 1 1.37 42
JT/ A,

PRAEA 245t FH 3 B 350, AL I A P 1S 7= 35 25 1 e, R A3 S5 4 A T A S R 40 7™ i L 48 IR 55 BT s o
(EREE R T, AR B A= 25 2R G A 55 5k 22 B AR A A 24 it P 5 B 488 b JH B A 0 ) AR i 422 ¢ (BT o B R
S AN 52 3N FHE NS 4R Fs/b Bk B8 IR 0 A7 a0 8 K i v T R R 2, A oA
FORHAES RGNS M EMT 8 /e X BEPEZRE X SRRk X, Lk KR B AR RS M)
55 32 Wb R U A AN JE 5 T RS = (R ORUE I 2V E RO B BRI, AR AR S R GRS IO B a0E— 2 3G el
T AR L T i R R SR K SR R L RN, R IR PR I A A SR A 3% T I Ok 2R IX A T A
B ARG B T EL R 5, LR A Al i T AR e — 2 R R T X AR A 25 RGE R 55 1 75 2K, M
AIREINE Y RTIRSE R T,
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WAMFFE R, JE XA S RG RSP E N 1990 4E 5 2011 4E KRB R R, IR A 43.42% 7 1%
SRR BT A T BVE S RSN E S =N T 5 M 2R 228 S b A e B AR 1
ARG T 45 A ) B B R 5 AR T A3 A B A AR A 2 2R G0 IR 45 B AR TR, A S A s Tl B Ay
2002—2011 4F 35 MR 55 00 b AR AL AR W) Z R R R N2

BEAh, X E K S R A AR et il BEXT AR F AR R GRS kg m . A WF5% 2 B 2004—2007 4F £ [X
5 S AT 1 U0 B ) LU A O v B R AT e = R RE A 0.2—1.0°C, LRTRHE (i %5 0.1—0.2°C ) K, ixX Fh A
U A BRI 52 T KRN AT SR T 32 A BRA AR B N — /K PR B KL RIS, 0 )
ORPRI BB AL 25 R 0, =ik 28 i 8 /KOs, o 128 X ] i Ryt /NS P A T RV INBSE I, B R BN AR B
B ATR R PE Y L T 00 R X E KT = A (9 3 A AR AR AR A5 A 5 i S — 18 AR B, HLR B A
[E] F) ORI G R 5 L B B /N R AR 5 g LI Ak 43 B 4 R B A 2% | o e 4 DB 7K 22 25 7K )5 il (] s i
AT B/ 3ol 5 ] 14 2 AR5

ZE L RTIR  SURIEIX FEOK G S0t 10 AR R R T, BV TR PR R AT B, R S5 R R ARk 24
Jit 5 o A DRIt Vi A J R B8 A i o8 A5 A FH A4 285 2R e 45 T IR 55 ¢ (L S5 AN [l R B 34 m , LR DAY it 0
W B2 BT A B A (%) B LA R 0, AR IR (T 5 L B S TR RIS, B b e s S5 5 R N 1 B8, o
ZABRE AR 24t T 5 B R0, AR Tk AR S RG R SS v RpSL by Sk — 2B 3T, HE i nT BB 45 —WerK R 7K
IRBEL Ay R B . X T e PR IX R R ARl ) & & o 3 ot A 25 R B S5 il 0% o Al 2B 7 SRk B R B R )
Hh AT — 25 R R A T AR 28 R G AR A= A i AR UL AR e R R A A= 28 R G M 55, Tm] sl o ML b o ot i S5
TS B i, BT I AR S R G IR S5, 4l e 25 AAE R I R IR 1R 0
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