535 %% 8 7R = N - Vol.35 No.8
2015 4F 8 S Acta Scientiae Circumstantiae Aug., 2015

DOI:10.13671/j.hjkxxb.2014.1057
ity ERSE, L 1H.2015. w5 R AT A A AR SIS A (LR LUCC BYME VA4 [ J ] FRIERR 77741, 35(8) :2633-2640
Tang J,Huang I. S, Wang B. 2015. Analysis of ecosystem service value based on LLUCC of liao River Basin of Jilin Province [ J]. Acta Scientiae

Circumstantiae ,35(8) :2633-2640

EMREHLARBESRESERSZ HMEX LUCC B9 Mg ki
S

AET ERE T

ERAFIE L KR ER, K& 130012
s B #5:2014- 09-29 &5 B H5:2014-11-20 FHHEE.2014-12-17

T 1989 4E A1 2012 4F Landsal TM/KETM 32 BGUAR fRIF B BT M I A b L b A T 48 AL RRAE |, 1%/ 7T Conslanza /=78 KGR S E
TR AT T 23a MFFE XA RS S HrE, 04T + R HAE b3 A 25 RS0 IR & O E A B2 A 5T 45 S 3 I, 1989—2012 4F 3T i i 5+
/A 25 R T RIRAS L M S P M 23 B 20.28% 1 7.09% , HHIE R £k bk w7 b K8k FE M s 42 28 R SEIR S0 (8
AR FREIFAA R 125.30 {20 ZE 114.41 1200, $15% 10.89 1200, BhZAS K1 —0.38% ; Hoh SUT AT Sk e A ™ 1, Bl 5 %54 21.41% ; FF L EY
F R SR FOK GRS R GRS (T R E BN E.

SR AR DI LUCC LA RS RS E

X EHS:0253-2468(2015)08-2633-08 FESES X171 XEKARIRAG A

Analysis of ecosystem service value based on LUCC of Liao River Basin of
Jilin Province

TANG Jie” ,HUANG Lusi, WANG Bo
College of Environment and Resource, Jilin University, Changchun 130012
Received 29 Seplember 2014 ; received in revised form 20 November 2014; accepted 17 December 2014

Abstract: Based on 1989 and 2012 Landsal TM/ETM remole sensing image inlerprelation dala, the characlerislics of land use change of Liaohe River
basin in Jilin Province were extracted and analyzed. Constanza’s ecosystem service value theory was used to estimate ecosystem service value and further
analyze the effects of land use change on that. The results showed that there were great changes in Liaohe River during the period of 1989—2012. Arable
land and wban land increased by 20.28% and 7.09%, respectively, and was mainly changed from woodland, grassland, water and wetland. The
ecosystem service value decreased from 125.30 billion to 114.41 billion, and the average annual lost rate was 0.38%. Shuangliao suffered the largest loss,
with the lost rate of 21.41%. Degradation of wetland and water resulted from the development of arable land was considered as the major factor of the
decrease of ecosystem services value.
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( Kreuter et al.,2001 ; Constanza, 1998) .20 {42 90 4F
LR, E AT T K & A7 5T ( Toman, 1998 ;
Wilson and Carpenter, 1999; Stephen et al., 2002;
Costanza et al.,1997) , Hi i HACHK LR 2 Costanza
AR, A 1 A= 25 R B8 MR S5 B (6 i P T R A 5 D5
2 R A S R GRS U (8 Y B AR F S8 1) AR A8 A 5%
SEWFFERTTT , 87 A 38 AR G0 IS5 U 1A B3 10 it 2
ik MEREE L B L. LUCC 2B R GRS
THREM B KB A 1~ 2 — W58 HAB b 3o 78 X 4 45
HBFRGUR S e A REVERER (B 3F 5,
2013 ; Lambin et al.,1999 ;i B F 24K %7 ,2013).
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£ A K F1 AR K ZR S AL Ui S N R B 5 R
70 4EARHY 25.82% [ A E) 18.04% , LUCC A8 1k b 2,
+ 1R b, A= S IREE AL, bR 20 AR b
Som B A AR R G 55 ThRE. H T, & 20 BER ) LA &
B RR LUCC MDA A= 25 R G R 55 M (A G 3 1Y)
FEFBRZ — ARIET 204 TM/ETM 32852 14
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Fig.1  Geographical locations and elevation of Jilin Province, Liaohe

River Basin

2 %R 7% (Research methods)
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JEL7F ERDAS IMAGINE 41 & 1D 1:25 J7 34l
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1E L IRZ/NTF 0.5 ™MEIT, LK IE 1) 1989 F 5214
D EEE AL IE 2012 SRR AR W B A R 7 ik
PEATRG R GE, H i it S GPS A5 K B 56 IE , R
FHIR W VR 22 FEB5 1 J7 75 (Kappa Z80) (25 FHAE,
2006 ) PEAN NG P R0, 45 1 Hh R H 28 AU A
RS ZAGRE IR E 90.4% , T i 5T 75 2. S IR E
T LR 528 R G, 454G PR B, E A
X7 gk (K R ) bRl o i (e 7
Hh T b IR T ROHE ) | KIS (K AR e ) i
M B AF (Vb ER B ) 2 7 St
M 12 Dk,
22 tHAAEXAGESE
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AR AN
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Costanza ZERRE IR T 478 2GR 5 M (H AL
) SRR 525 B A A8 R e i IR 55 T RE R 4 SR
P AT TR AR 17 I, 0PI AR RS
MEYS R E 2T LS REWMF IR LS RS
A% %5 M 1l (ESK) HHE AR .
ESK = Y 4, x VC, (2)
AN b2 R R A B (hm® ) 5 VC,
BRGS0 R, B A i AR S R SR
S

|
X < X 100% (1)

UEAER B A AR A R 25 (R 5% Tk S AR
KL ERPH RS 2 (BRFARE 2 A E 4088, 2000) 8 () 345
(2003) KUFF AT (2014) O FF B R R L3R H B
o REHURI AR AR S R G AT TV, (R E NS
KBTI LIS Z [ S B WF 5 07 v M8 5, B A B &
SR S5 U A RO B2 as B E R BF o b, S EOE
Wrad i+ 22 Hoam (B E M A UL, 2007 ) . 5 o %
(2003) @1 %F [ N 200 22007 A A8 4 AT i A AR
P [ SE RS AT Costanza 5 1 AT R Bk 55 &
BB 435 T o E b R SRS R GRS
MERE, I SR E A S EST B ES AR
R 45 TR S R SRR K URIATE ISR SOk 9 2%
(R 1), FWEHEE TAHHYERFRITEAS RS
M55 A, 2 L& FFE 1 hm® B4 BAEFH [ R
WEERIZFNEN |, HEEBRGE NS SR
SN N TR S R G4 A B IR % A
XF A B A7 Ik 55 STRK G KO R AR S RS
BEEW) L PR I RE R A BN (A SAR R

E,=1/7) % i=(1,2,-+n) (3)

L, E, A AR ZS R Gt I E Yk r= T Rg
LV (IC -hm™) i AVEYIRIZE, P R i P&
YERISF-2940 (T8 kg™ ) s q, 0 @ MO BAED ™=
(kg-hm™) ;m, R i MAREEDER (hm®) ;M AR
BEY) M.

WFFE K LA BAEY o E oK KRS K4,
L 1989—2012 4E -4 75 (6664.22 kg+-hm™) K3k
W™ RIS HOT EBIOW M (1.35 JT kg™ ) 1T
LR AR R B R BT BRI A ST EL N
1284.90 JG ~hm ™, B A SR AR A S R S
55 M (B o Sy, 255 < h B AR R R IS5 1B
MEETRVEAERE RSN SRS R
GRS IMERE(FE ).

®1 HEHREHLAREAELMFMAATRESRERSNERE

Table 1 Ecosystem services value of different land use in Liache River Basin

it H

MIEFE/ (JC -hm™a™")

B oS! Wit K sk Rt A FH b
SAREAY 442.40 1671.42 1021.77 0 1592.70 0
AR 787.50 1717.94 1149.51 407.00 15130.90 0
TR IR TR 530.90 2013.86 1021.77 18033.20 13715.20 26.50
HITTE W5 4 1291.90 1048.15 2490.55 8.80 1513.10 17.70
P Ak 1051.20 851.31 1673.16 16086.60 16086.60 8.80
st/ B2 BRI/ 628.20 1625.38 1392.14 2203.30 2212.20 300.80
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HH M ERE/ (T -hm™>a™!)

G311 p7Sii) Hiih 7RI it AFI F b

TWAE 1284.90 1019.19 383.22 88.50 265.50 8.80

JE AR 88.50 1898.77 63.80 8.80 61.90 0

PRk 8.80 345.55 51.10 3840.20 4910.90 8.80

Gl 6114.30 12191.57 9246.99 40676.40 55489.00 371.40

3 AR5 (Results and analysis)
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X DAL T AR A, A 188 M 5 22 1) - R
1989 2012 AF#f Hb i AL (BT i BB 4 5 A
8642.78 km? (54.98% ) H1 10395.89 km?(61.46% ) ,
23a [N T 1753.11 km?®, 2846 RN 20.28% , sh7S
FEA 0.88%.1989 4F- LUK | DX PR #FH 1) FF A 56k B AN Wy
IR, B 1995 4738 2o o A HE AR A B AR 3P 2% 4] )
Ja , AR IR T AR AR, T RIRE T
Kb, i TR KRR IR 25 0 K T 5, 7E U
SR & A K B RO &2 K R ER T , /K B R
KGRI B K & 20 5% 3 18 10 K i AN 1850 1Y)
AR W T R0 BN DT A | e R R b T AR

1989 4FE [y 1326.48 km’ 4 fin 3] 2012 4F 1) 1420. 50
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Tl 5 A 5 DX B 9 0N AR AR AR B Ry R B0 ER
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B It S AT S s T R AR b 1 R KR
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PR DL T RIS 08 T A Mot AR 25 R G0 ik 55
4 1481.53 J5 G 426.75 J1 7L 208.14 170, BE
WA SR GRS E 5 34 10.76 J3I56.,262.66 J1
JCHI37.47 )1 TC.

B AERIARIE N AT R GRS M EBE — &
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Table 4 Results of ecosystem service value in different types

e 55 e (4% 55/ 42 o6
e sl sl ke OPS gwwm UPETqwermen sm
1989 9.67 13.80 22.46 16.84 23.31 13.12 15.87 6.62 3.63
2012 9.18 13.19 17.47 17.14 19.59 12.05 17.33 6.03 243
AR -5.02% -4.37% -22.21% 1.82% -15.95% -8.12% 9.20% -8.96% -33.11%

4 %518 ( Conclusions)
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