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Dynamic evaluation on ecosystem service values of Xishuangbanna,
Yunnan, China
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Abstract: Xishuangbanna ecosystem located in the tropical area of Yunnan Province, Southwestern China, which is one of hot spot
areas of biodiversity conservation, has been recently suffering from a serious disturbance and damage. According to the land use existing
state derived from Landsat7 ETM image data taken in 2001, 2005 and 2009, combining the MODIS17A3 data in the three years and
the local social and economic development data, the ecosystem service values (ESV) of Xishuangbanna were evaluated, in the hope of
studying the changes and characteristics of ecosystem service values of the area to provide a scientific basis for the area’ s ecosystem
management. The results show that the ESVs of Xishuangbanna in 2001, 2005 and 2009 were 122.144 billion Yuan, 110.064 billion
Yuan and 106.632 billion Yuan respectively. The proportion of the ESV of water conservation function and biodiversity conservation was
decreasing, while the ratio of ESV of goods supply, aesthetics and tourism were yearly increased. The ratio of forest ecosystem services
value was reduced year by year, while the ESV of rubber plantations and agricultures was increasing. The ESV in Xishuangbanna region
presented a clear downward tendency. Land use / cover change was a main driving force of this decrement. Conserving forests is crucial
for maintaining the ESV in Xishuangbanna.

Key words: ecosystem service value; net primary production (NPP); land use change; land cover change; Xishuangbanna area

K LIOR N SAE L T i sh ok S R b o AR 2

SR YT RS Ao
jgf%éﬁ;]j(%g ;/%\ E’Jﬁ;}( Eﬁ%ﬁi p\/\éﬁ%’ziﬂy
B@'ﬁl\{ﬁﬂzfﬁﬁﬂﬁf&//[\ [5-12]

W, XA T A RGP IR0 H i P AR Y, SR HE AR AR — A IS T B e A 2
KRR AET RGNS WA, B RS DIREHEAT Y i i K (e 0 Hrs ok
2012-08-15

SRS (1979-) , B, FEAPR DA, WEHRA, FEMNFFWAEREIS; E-mail: jzp@xtbg.org.cn
R (1960-) , 5B, Wi, i, FEMNFHFOMAESFEMI; E-mail: may@xtbg.ac.cn

Constanza” I T4E A RGPS Y & 0RF, [H
WANT R T KREMEIE. AR R R B I (E AL
XN IR IR RIS RS BT 5 & I
AN, BT TR X B SR AT U SR
PATE HBIF 50K 70 2k T



88

9 1

e F 4R A sl SR AT

I A R S R DA B S A B i g () e e A
BT BRSO A AR ST AT (3R SR, LT LI )
NPP L& TFUAN T2t st R gehai M,
MODIS S il Sl ™= it 44k 7 2000 4F DK 4r H
b 1km” [FJ4E NPP 27 (MODI7A3) , HHij7E 4Bk
ANTR XA A A AR KOIRYE  AEA A  IRB
FNAERARA AT PG BB AN Y2 R 1,

P BRI N S BB 2 R R AR S S AR
M RE AR R, 1F LAA A FH 3 i 2k 1O
AEACL () 3ok 2 R A AE 2 1 48 P XU A b IX O 2E 3K
A o A Bl AL B A = AR, 2 B
IR 2 FEVE LRI I ST I A X3, [ AR b 22
[ D 0 A2 AR R B A A T H R 0 P XU
YA b DX FRVRG RSP 1) 26 25 A (B VA U 0 7 XU 40
BN AES RGNSV T, &G
KU M 2 A2 2 R GRS B B A PRA

AWF5T 3T Landsat7? ETM £l MODIS17A3 77 i
Bell, SO RETEXURAN X ARG
RA) 3 AT 25 e SR R, PRI /N ROBE X 38 T
BRGNS NGB R, AR A4
BRGE B LA SHMEBR ) SRR -

1

PUUIR 29 4 TG H B M A T = P 44 PE R 3 (B
99° 56" ~ 101° 50", N21° 08’ ~ 22° 36'), AMATHIFA A
19 120 km®, HARIFIEE RS L hd e, vHEs 540
MIEAR, JbEESE R R LA, s TR
W7 Ll 2R T S G L Bk A% o K A A e 1% XD
ok 3, Jorh N E V2 A A KL
Ko PHRUR N A% S 1Y g iy 2= W%, W 2
RS, 2 T A AR A THI A K
KA ZFE. RAF e, EMEZRERTEEN
DX o T ZE AR AR PG R AR Y 2 T AR
R 1 3 2 i b 1,

PEXUR X B N AT 100 J7, 404 13 A
DERE, A RN 70%. LR BT
FRE 1) R R, R TR A R b A A A3 DA T AR A RS
ARG R AT BERIRL . BRI kR
HZH X A S AR R R I R, TR A 45 1%
Hi X AR AR B A R 2 AR ZI AR

2

2.1

AHIETE IR FE 25 B 48 VU XU AN INAE R I FE X

JIT 5 ZEHLE 4R . 2001 4. 2005 41 2009 4
(] Landsat7 ETM 5415 f1 MODIS17A3 %45, ¥ix(
IR X B 2 B A H AR GRS IX R R s
DAL VTSR AN PH e TH AR ) I AL 2 20 0% I F 240
MODIS17A3 % #% >k H http://www.ntsg.umt.edu/
project/mod17 M it k. Landsat7? ETM 4%k H
http://edcsns17.cr.usgs.gov/NewEarthExplorer/_ /4 ¥k
T#k, 2005 4R 2009 4Ef) Landsat? ETM £
1 SLC-off MR IE . EEBEHH N 2001-02-
06, ETM129-045; 2001-01-12, ETM130-044;
2001-01-12, ETM130-045; 2001-04-18, ETM130-
045; 2001-02-04, ETM131-045; 2005-02-09,
EMT129-045; 2005-01-31, ETM130-044; 2005-
01-31, ETM130-045; 2005-02-07, ETM131-045;
2009-11-11, ETM129-045; 2009-02-19, ETM130-
044; 2009-03-07, ETM130-045; 2009-02-26,
ETM131-045.

2.2

FJ Hl ENVI7.0 %k £ %f Landsat7 ETM $¥ 1% i3t
TR IE . FESHR 2 AR SR IE. FH MODIS
Reprojection Tool % MODIS17A3 % #s it 1T BLig 5
o S TRIE - MR 4> Hebrift BV, JR4E G i
SRR O, ABFFORBE X XI5 7 B AR A /
B RAL: AAMRHE, FEARML. BRAR. S,
IKRFIGEE T F o S SR A 98 RE (GPS A 2D
52250k CHUE B R B B R0 R T R
KD, A ENVI 7.0 08B AT & 7028, IR
F ENVI (1) 3= 2L/ X 2243 #1 (Majority/Minority)«
FRH (Clump) FIRLyEALEE (Sieve) 3 it
X R AT A B . 3 SRR ) - R S Ak gy
HAGREIN K 84.28% 84.11% F1 79.74%.

H ArcGIS Desktop #f[#) Spatial analyst T.J%
W [¥) Zonal Statistics I fE, K NPP 5215 £ 3 #E ¥4
TR o s A5 Ak, T EAEAS LR
BEHL[F) NPP Hdk o

23

ECL BRI AR RGNS T, AR5
X AR A& R 45 3EAT T 43 2%, Daily™". Costanza®,
MAM™. 1 = 22 #5145 T S0 A R IPAHESE.
A F LA T FEAES RGN HEL TAE4 2
HIMAESREMS kY S ChEEARES
RGNS TRV VT 7k B, Sr P RS
RIS LT E A e bRk R, DT A



32 %%

S A2 A 5 B NI S O 89

W AL R G VP Al A R A 1 T4 2 &%
BRI TIE =
2.3.1

7 A FR AL EE Ak, AR Rl () 7
g IR 2% o L (E B B0 A, Bk B
2001 4=, 2005 4= F1 2009 4 1) 74 XA 40 M S8 i 4F
%R D o R, RIS A TR
b, Mol fE R B TA M, k= Ek A T
KA, BT IE R B TR AR L, Bkt
AR T M R T (R S R 25 AL

1
Tablel The values of agriculture, forestry and fishery, and
rubber production in Xishuangbanna
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Table 5 Ecosystem service values of seven land-use types in Xishuangbanna in 2001, 2005 and 2009

iy Liﬂzﬂ il rzl BB RGBT RN / 1.7
PN kmt ARG WKIE BRORA BREEIMR RE L e ERSIRE EWE R A
Hikdh  9646.15 0.64 310.94 194.62 71.86 6.21 1.27 19.32 233.77 838.62
HEAM 477573 0 110.92 89.76 22.62 225 0.02 0 0 225.58
Bk 188134  11.46 36.20 37.43 6.74 0.84 0.19 0 0 92.85
2001 Bk 703.49 0 3.84 12.07 2.66 0.28 0 0 0 18.85
KM 202591 1178 0 33.12 0 0 0 0 0 44.89
KAk 59.30 0.66 0 0 0 0 0 0 0 0.66
g 56.16 0 0 0 0 0 0 0 0 0
A1 1914807 24.53 461.90 366.99 103.87 9.58 1.48 19.32 23377 122144
HHih  8666.76 1.25 244.47 160.25 59.17 5.58 1.14 27.15 210.04 709.05
WEARM  4657.06 0 94.42 80.62 20.32 2.20 0.02 0 0 197.57
MKk 205255 33.56 37.93 37.30 6.71 0.92 0.20 0 0 116.62
2005 i 50131 0 257 8.32 1.83 0.20 0.05 0 0 12.97
A 312602 1346 0 49.94 0 0 0 0 0 63.39
KAk 81.92 1.03 0 0 0 0 0 0 0 1.03
A 6246 0 0 0 0 0 0 0 0 0
&Y 19148.07  49.30 379.38 336.44 88.03 8.89 1.41 27.15 210.04  1100.64
B 6999.07 1.11 164.95 146.43 54.06 450 0.92 50.39 169.62 592.00
HEARM  5106.11 0 86.63 100.23 25.26 2.41 0.02 0 0 214.54
B 271646  39.42 41.88 55.63 10.01 1.21 0.27 0 0 148.42
5009 el 1229.63 0 5.26 23.10 5.09 0.49 0 0 0 33.94
KM 292681 22.99 0 52.81 0 0 0 0 0 75.80
TRk 99.73 1.62 0 0 0 0 0 0 0 1.62
AR 7028 0 0 0 0 0 0 0 0 0
& 19148.07  65.15 298.72 378.19 94.42 8.62 121 50.39 169.62  1066.32
RFE KR D) Re M B AT AE ) 22 FFE PR (B 1 L A1) 32

TEB A RRAR, i IR 45 R 56 2% 55 i Uit 1 O {1 LE 431
FEBRAE L TE. A3 MRH 1 A2 25 2 90 i 45 0 {8 Ll A9 7
BAEREAR, AR MR AR I A S R AN EAE
BAER . A MH T AR S R ARG I E I L
W52 B = ), 2001 4F. 2005 4E A1 2009 4E 43 51 4
68.65%. 64.41% F155.51% (WE5) .

SO T AES RA S D Re M E R L EZAFEHE K,
B B A2 RGE RS T REANE L T U #E B K. 2001
HEL 2005 4. 2009 S HALHIAAE & RGN RENE 4>
Wk 638, 575 F15.57 J7oG/ hm’, i B HAA T
AR AR RGN TSt EL (L D S



92

% 9 3]

>z

= HHI ( 770t )

- 1NN

B 1 20014, 20054, 2009 FWARMKESRGRE L
R MME
Fig.1 Unit area values of ecosystem services’ value in
Xishuangbanna in 2001,2005 and 2009

6

3.3

[ 2 F AR DR 3 XA B TR ZE 25 R S (i
B TR AR GRS X, R % AR R X
(K1 £ AR AL R B/ TR B AR R 7 X B 78 XU 44
PHAEDCEE, R WA K AR R X S R G
EAEBARA N, BAEE. RN LY 3R X
FEORYPE 25 AR G55 i 2L T AR BE AR BIAR & 1A
M (& 6) .

4

A RGN VPAL TT LI T [ 58 0 R Hoxt
R A S 2 e AR R G RN T RIR DL 22 5+
(AL 25 B W e A P A 5 PR B T g o
# FEERH Costanza®™ FIf w b ) 12 48 R4
S AR BONE 5L VAR AN R I TR B s (2R 2R &R
GRS I AEREAT P4l O AR B e e AR,
LA Sk S5z e - 3t 0] AR A 0 A= 28 28 G e 55 L 14
M. SRR I E AR o~ &
WA G5 AR e T A3 RSG5 U (e (1 22
A B0 R S R SR A A R P e AR R
Jias AEARWT R P K RS R G i 4 ik

+

Table 6 Ecosystem service values of protected and non-protected areas in Xishuangbanna
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