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Abstract: We considered the key ecological function area Xishui County of Guizhou Province as the study area and
discussed the use of Gross Ecosystem Product (GEP) as a method to assess ecological conservation effects in key ecological
function areas. By assessing the GEP of Xishui County in 2000 and 2010, we analysed the current and temporal
differentiation characteristics of ecosystem service values to obtain the ecological conservation effect. The results indicated
that the GEP of Xishui County was 22.335 billion Yuan in 2010, which is about 4 times the county’s gross domestic product
(GDP) of the same year; from 2000 to 2010, the GEP increased by 3.787 billion Yuan, with a growth rate of 20.42%. As
a whole, the effect of ecological conservation effect in Xishui County is quite remarkable. This can be mainly expressed
through increasing values of the amount of ecosystem products and services supplied by Xishui County during the study
period (2000—2010). At the same time, the areas of the forestland and grassland of Xishui County have gradually
increased. We also explored the effects of land use changes on ecosystem service values, to reveal the causes of changes in
these values, which can effectively protect the ecosystems in Xishui County and achieve ecological and economic sustainable

development for the region.
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Fig.1 The distribution of land use types of Xishui County in 2010
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Table 1 Land use types and their areas in Xishui County

- i P S 2000 4F 2010 4% 2000—2010 4F

Land use types T/ km? T A/ km? AL i/ km? T FRAR R/ %
ML Forestlands 1621.74 1739.99 118.25 7.29
b Grasslands 608.17 651.34 43.16 7.10
#Fb Croplands 764.92 600.92 -163.99 -21.44
s Wetlands 5.15 5.14 -0.01 -0.16
AT 20 Settlements 40.39 42.86 2.46 6.10
HAth Other lands 34.71 34.83 0.12 0.35
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Table 2 Assessment index system and method for Gross ecosystem product ( GEP) of Xishui County
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Table 3 Ecosystem services values of Xishui County in 2010

(Rl B e br #r i Economic value S E
Assessment services Assessment indexes I B hh b TR H A3t Total value
e Al — — 14.0463 — 14.0463 33.37
Provisioning services Al 7= 1.2722 — — — 1.2722

B POl — 14.7298 — — 14.7298

ol = — — — 0.0350 0.0350

A AR 0.0306 — 0.2550 0.0221 0.3077

K BE — — — 2.4705 2.4705

oAb (A B IR ) 0.5120 — — — 0.5120
P RSF TR IR TR 7 41.6886 15.1287 — 0.0400 56.8573 170.18
Regulating services £ 9 2.8095 0.7126 0.3842 — 3.9063

T - RS G 2.8019 0.7107 0.3831 — 3.8957

W E — — — 0.0160 0.0160

KIEE — — — 2.9652 2.9652

KEHL 0.2309 0.0049 — — 0.2358
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K I IR A Y — — 8.5353 0.3952 8.9305

I L A 0.0060 — — — 0.0060
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4t Total 136.8887 45.3784 34.1441 6.9396 223.3508 223.35
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SR BB MBI R AR X555 | AR A5 2 BN ST X M G PR3P

Fz4 2000—2010 F£IKEESRSTHEEMET L

Table 4 Changes of ecosystem services values of Xishui County from 2000 to 2010

1l 2000—2010 4F (7] L)
M55 Dh it M55 et Economic value/4ZJG From 2000 to 2010( comparable value)
Services Indexes — —
2000 4E 2010 4F Ak (foT) AE MR/ %
e Al 4.574 14.046 6.337 82.20
Provisioning services ARl 0.325 1.272 0.792 164.84
RO 8.423 14.730 2.664 22.08
Ol 0.002 0.035 0.024 221.34
SRR 0.127 0.308 0.040 15.01
KR 1.536 2.471 0.414 20.13
Al (248 005 U ) 0.128 0.512 0.198 63.06
/N 15.12 33.37 10.47 45.71
{ERENES V&S 43.017 56.857 3.763 7.09
Regulating services £ ek i 3.114 3.906 0.059 1.53
PR A 8 TR Y 3.837 3.896 0.059 1.53
I REN 0.026 0.016 -0.016 -50.00
KRR E 2.362 2.965 0.049 1.69
KAk 0.218 0.236 0.018 8.38
bINRE S 0.006 0.006 -0.00001 -0.16
ik 3.331 4.647 0.533 12.95
B 5.522 6.870 0.788 12.95
L 10 R 78.508 81.842 3.334 4.25
K THT I R 9 9.119 8.930 -0.189 -2.07
o Hh 4 o 0.004 0.006 0.0001 1.06
/N 149.06 170.18 8.40 5.19
SCARARSS Cultural services FOULIERH 0.642 19.800 19.007 2396.74
/N 0.64 19.80 19.01 2396.74
H3 Total 164.82 223.35 37.87 20.42

3.2.2  R[E] L HR 2R AN (B A £k
2000—2010 4F-, 42 + Mo A 2R AL A AR 55 T RE R E X I K a3 (R 5) |, MR I S K B AR S 0 b
RO W5 MRHE B BEHD TG MR AR S R GRS (A S HE N 21.03 12.5T (8.95 4T .6.68 1. ITHT 1.22 2
I, WG RS R 18.15% \24.57% \24.30% F1 21.27% , FLrRL il i) IR 55 D BE AN (B3 e R, Bkt W bRk 22, Ak
Mo/, ESRARHAN RS IR /)N, B7E 10 AR [ ARHLGT GEP (9 TTBk e K, MR 5 GEP 1 L i 444 60%
PAE,
£S5 2000—2010 £k EELBF AR BRESMETL

Table 5 Changes in ecosystem service value of land use types of Xishui County from 2000 to 2010

" Ml 2000—2010 4F ( 1] LA
A Economic value/{ZJC From 2000 to 2010( comparable value )
Land use types - — _
2000 4F 2010 4 Atk (f28) AL/ %
FRHb Forestlands 106.27 136.89 21.03 18.15
EiHb Grasslands 29.94 45.38 8.95 24.57
#FHb Croplands 24.03 34.14 6.68 24.30
{4 Wetlands 4.58 6.94 1.22 21.27
B3t Total 164.82 223.35 37.87 20.42

3.3 UM IR RS AR R A
ASGE T GIS 23 [8) N3 A A > 7K E 2000—2010 419 - A FHEL RS R . 10 4R 18], > 7K HL 4% 1 3 F)
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FHZERI R TR R AE TSR AR B A3 AR Ak (3 6) o bRt | 5t B b Rt b T P 38 9% 5393 R 7.29%
7.10% ,-21.44% ,—0.16% , #f Hu I8 (4 T B B T 08 A 0, 3k — S5 45 A 36 4 M, K ELUK gk
I TET YA 7 1) AL P s 2 55 30t TR R %) 2 SCEBR AR 5 ARk, e T R P 18 fin (s A5 3 B Tl bl = i 38 il
P AR R R AR A R TR R SE TR AR S (G R A R, R AR AR I - b R S A
TG AE 5 A4 8 R G R S5 M (B8 AL B B A AH G, AR IR 6 B iy £ b R FH 28 80 9 6 B Ik 1l 22 4k, 10
AFET] BRI B 164.03km? 55 A 0.04km® 5% H 1R = Mo 2 729% (%) TRE R T Rl , 24 26% 1) T R
BENT R, SUCEAT, 5 AR A 2, 7N T 2 118.40km” , FLWR Ry 53t 6 A PR Hb | 5 A 1T FR 24
99% A NET-HE L, FRWIFHE “ BB IL AR F7 25 4 W BOR B9 S, > 7K EobR M | 55 b T ARG & B &2, A st R
B T KB ARG RS M EAR GRS

F—J5 1, 452 5 .3 6,2000—2010 AF[AIR L | T 4 A B T A, T AR b 0 ) A IR S5 (D
BT, FEEE R 457 6 Bt R HL A RS AR I i RTK S IR B 1 Al S5 A (LA
I, XULEA R AR S R GRS AR LR R R b AL — R 8 H AR PR A b Btk 00 45 DL R

LT R AP HORSF 2R R X R LS R AR5 242 B R G55 A A2 A 2 B
ATk,

F 6 2000—2010 £ SI7k B+t F FAEER4EFE/ km?
Table 6 Land use transfer matrix for Xishui County from 2000 to 2010

2000 4E + i 1] FF A 8 2010 4F L FI A2 Land use types in 2010 BT B W
Land use types in 2000 b Bl B Y AT FH HoAlh Total Area decrease
b Forestlands 1621.596 0.138 0.008 0 0 0 1621.742 0.146
i Grasslands 0.243  607.921 0.008 0 0 0 608.172 0.251
Bt Croplands 118.147 43.278 600.882 0 2.479 0.130 764.915 164.033
B4 Wetlands 0 0 0.008 5.144 0 0 5.152 0.008
A T2 Settlements 0 0 0.016 0 40.379 0 40.395 0.016
HAth Other lands 0.008 0 0 0 0 34.700 34.709 0.008
St Total 1739.993  651.337 600.923 5.144 42.857 34.830
% ATH Area increase 118.398 43.416 0.041 0 2.479 0.130

4 it

ASCERVT T LA R G 72 B ( Gross Ecosystem Product, GEP) A&7 Bt AU VAL B 5 A= B TN HE X AR B4R
PO D, dl A S A S ITIREIX Y GEP LUK 3B A 745 2 G IR 554 (8 S AR AR RRAE Sl 4R B A
BRI, HE— 250t TR S RS RS MEA N R OV ERE S SR SR E M
BRI VLS A S AME R A E BRI . A SOREU X 8 5 AR B T i X —— 20 7K B i AR AR 4P Ul 32 EPPAG 45
HH

(1) H12J7KE 2010 451 GEP BB 45 H K F . ~J /K E 2010 4Ef4 GEP iy 223.35 1270, J& 4 4F 1% EL [y 4k 7=
SME(GDP) 2y 4 £, Bk ULAE S RS NRSS DIRE M EECK , 2B SR U R 3 ; GEP = KRIIR 55 Tiiig
oA IR S M R, 5 GEP BERY 76.19% , 7= S HE AL AR 55 0 SCAR R 55 A A (643931 i GEP 1) 14.94% Fll
8.86% ; Il 55 Dy REFE b 77 1T 2 WL Ay AL A ek B 01 40 AR U ek 75 T RE B M (LK, B AT B A AN i 86 T GEP B
Y 62% ; 21 /K B A ] - iy B 2 B0 Sk B, bRy | 55 B 3 Ml B9 A0 (B2 ) 5 GEP (B AV 24 61.29% |
20.32% ,15.29% 3.11%.

(2) H1 2 7K 5 2000—2010 4 GEP ARk AE SR A - 27K ELAE 10 4F 8] GEP L3 fin 37.87 12.7¢, 3 W&
20.42% ;10 4F[A] = KR 55 DI RE AU B 45 S G a3, Horh SCAb IR 55 D1 68 19 A (L1 1 5 8 2396.74% , HAR 2
PRI IIRE ,45.71% , VAT RS T RE M M (B3GR AT 5 /N R 5.19% 5 76 55 DRSS by T, 20 7K B 2 30 iz
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5 DY REFE PR A O (B 52 B RO B, P S5 UL R D) BB A A0 (0 2 394 5O, LA 3 19.01 420, 38 i
1K 2396.74% ; AN [R] U PSS AT 1T, ARl w5 3t A0 30 R0 e 1 R 55 A (B3 2 b T3 AT IR o)
BA 18.15% 24.57% 24.30% F 21.27%

5 itig

PO AR T L E G T AR A RE DX AR S R B O . AR b K LA S R RO B
TR A A AR P T AR S e 1240 B, PRBRAEHE 22 0 i 55 2 RE 1 b A1 3t 1) P 2AS 28 g 40 R0 14 22 B G
Ko, EA AL e G > 7K B A AR BUATI A A — L [L SR B A, {91 238 1 AR B/ o T IR bR B4 £ 4 g 58
L3 07 AT A R in a5 st 55 A DS UL e A (DB R MR B I A 7 i R e ™ M U 39 0 ikl g4
RO A | B A AR S RGN G T SO A AR AR A AR R, ROk 2T K BAE BRI RRIAE B i
AT AR R IRARRE T H R R RIS B, I o A 3 b -y RS R 2, 3 RARAR, ANl —BRIBCR A Y
SR 208 PR S5 B 3 B 1 BRI 3422 AR AT REAS 58 25 AR IR B0 I i oIl O fEE R A G . G T, 7T LA
AR (6] PN A3t ) BRI 2 SR R 3, 45 1K B ) B AR TS B0, B R M R AP S5 4 B N A SRy (EEAT A
R RE S 5 > MBS B A DR P T AT A LRI R LS 8 1D A i 78 1D A T e A o e v Y —
AR SR UL e i SR, 55 ) A3 AR 2 DR 5 MR TR ) BRI 3R

KT RS RG5O (ER2 e DR A 20 A al i, b st R AR AR R M ~) 7K B A B R GE I 55 i (H AL AL AY 3=
TR A A R AR B A AL BT R 1 AR 2SI S5-I (A AR A R T PR O B Sl 28 ey AR 3
PR~ 7 BRI ) LR AR A B v | 0 B 22 3t 25 S B AR P bR Ml et S5 A 25 R 55 M (A v ) P B DR il A
TR HTC 5K AEAERFRIAGE AL S R G S5 B RT3 2 25 1E A 7™ A 1 i M oK, S B X A
SHG AL TR AT RS R

M TER B | FAR R AP RSN K BA B RGNSt (H AR LB 2w O Rt AT B R &
ST KRBT — D, 55— B R A SCRIPTRE A R AT A — 2 AR 2, Uil B AR Bl 4t
TR A RIS A B R O ] RESRAT AR TR 22 , SRR IR A0y | DRI AN R A — i IR 24555 . AR
WFFE A RAFAE —E YR 2E (B2 AT AT AT S5 S IR XA T A2 25 R GE I 55 DR 3P U8 T AW 5005 28, A7
NI, K B A ST RE XA TP SR ] AN E G AR S D RE X AR S R A HE LR S AR A
L R AR SR DR R B B RS A, A O T AR S T RE X AR SR i S PR AP A8 T, DT S8 B X sl
Tk 5 A A B P
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