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Abstract; Study on the service values of ecosystem is the bridge of understanding ecosystem and helping economic decision-
making. Karst ecosystem faces the problem of eco-comeback and rebuilding in the Southwest of China. Revealing the spatio-
temporal variations of its ecosystem service is urgent requirement in the process of ecological restoration and sustainable
development. Through the remote images, meteorological and statistic data of many years, the spatial distributions and
variations of ecosystem service were evaluated and analyzed for the typical karst area in the Northwest of Guangxi Province in
1985, 1990, 2000 and 2005. The result shows that; (1) from 1985 to 2005, total ecosystem services decreased firstly and

then increased, but the value in 2005 was less than that in 1985 in general. The estimated values of the ecosystem services
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in above years are 1096. 52 million Yuan, 887. 89 million Yuan, 133. 84 million Yuan, and 1062. 57 million Yuan,
respectively. The trend of spatial distribution is declined from west to east, from mountain to peak-cluster depression areas.
The ecosystem services in high-value areas (the western part of the region) are decreased, while those in low-value areas
(the eastern part of the region) are increased; (2) The ecosystem services of nutrient cycling, organic production and gas
regulation are high, the corresponding total ratios are 72.69% , 64.57% , 70.18% and 72.10% , respectively. While the
ecosystem service values of water conservation, soil reservation and recreation and culture are low ( below 100 million Yuan
each) ; (3) Woodland and shrub are the dominated landscape types, and they are the first two large landscape types
contributed to total ecosystem services. The total ratios of them in the four year are 71.22% , 70. 10% , 73. 66% ,
67.03% , respectively. The ecosystem services of residence and rocky land are very low and their total ratios are only
0.90% , 0.63% , 0.77% , 1.14% respectively; (4) The change of ecosystem services per unit in every county is distinct,
falling from 23549.70, 173.5. 10, 22705. 10, 19062. 30 Yuan/hm’ to 9764. 71, 7689. 61, 9537. 01, 7540.79 Yuan/
hm’. The ecosystem service values have been obviously increasing in typical karst areas, but distinctly decreasing in non-
karst areas. Our study indicates that ecosystem conditions are improving because of the application of policies regarding of

rocky desertification control, such as ecological migration and returning farmland to forest.

Key Words: Karst; Northwest; Guangxi; ecosystem services; evaluation of remote sensing
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Fig.1 The location sketch of Northwest, Guangxi province
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(31.28% ) ,334. 33 {295 (37. 65% ) . 288. 09 127G (32. 45% ) , 455. 69 75T (44. 08% ) . 305. 78 1Z.7C
(29.58% ) ,347.06 {275 (32. 66% ) .365. 18 {275 (34.37% ) , —% & Tk RIES HAEM 452 71.22% .
70. 10% \73. 66% 67.03% , & B F b A1 AL & i AR 2D, DA K B Ay v AR AR 2 R 45 o e A 4 L B i AR 35
IR%5 T REAEH AR, Br o EUAEIE# /D, H B ST R & B 4E 45 40 3142 0. 90% 0. 63% \0.77% \1.14% . H£EFR
Gr R S5 MBI RSB S AR AL, SEAL DL B SR8 4 2 7 1 3 b AR T S B 45 RO S AU AR B 46 T T AR o R
FEAH , ELANBE A B LSS HY F %5 3 , Rt FNE A i AR EL 451 4 1) 2 54. 23% \52.24% \54.12% \51.70% . JER
F b A0 A BT o BB RN (R BI2% ) B 3% T AR g2 3, HAE AE b4 51 262, 39km’ —
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Table 1 The statistics of ecosystem services based on landscape types in Northwest, Guangxi province in 1985 — 2005

1985 1990 2000 2005
e 25 D i:&:220]: 2 55 S 25 D
Landscape types TR Area Ecos;tstem T X Area Ecos;tstem TR Area Ecos;tstem TR Area Ecos;tstem
(km?) services (km?) services (km?) services (km?) services
( x10%Yuan) ( x10%Yuan) ( x10%Yuan) ( x 108 Yuan)
7K H Paddy 5246.17 85.38 5514.51 70.42 5210.53 67.93 4945.5 83.96
4l Dry land 5296.07 56. 89 4167.18 32.83 5328.72 44.01 5328.77 55.79
HiH Woodland 18065. 8 437.93 16607.7 334.33 17996.3 455.69 16538.7 347.06
H#EK Shrub 20810.3 342.94 20833 288.09 20783.9 305.78 20470.6 365.18
HiAkHs Scattered woodland 13971 93.3 15721.2 94.35 13944 89.27 14619.4 110.27
EiHh Grassland 6954. 04 67.85 7525.4 59.76 6927.07 62.93 8196. 54 84.74
7K Water 385.65 5.44 381.61 3.43 437.93 2.81 438.76 7.49
J& B Residential 262.39 2.36 268.21 1.52 294.71 1.54 357.79 3.44
fi AL Rocky land 678.37 4.42 655. 05 3.16 685.99 3.88 687.63 4.65
43} Total 1096. 52 887.89 1033. 84 1062. 57
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ARBLR BEAHR , BT H AL I ARAE S IR S DI RE R UK . IS T BIX BAL IR A S RS D BefE1E
R AR L BE (3£ 2) , 1985 4FH 23549. 70 J5/hm” ( FEHK) {2 9764. 71 J6/hm* (B§F+) ,1990 Hy 173.5. 10
J/hm* (FGHK) fK & 7689. 61 55/hm’ (B F+) ,2000 4F H 22705. 1 55/hm* ( HAK) /K Z 9537.01 Jo/hm* (B F4) ,
2005 4EH 19062. 3 J6/hm’ ( {4 K ZE 7540. 79 55/hm* (F§F}) o

BATE X BN E AR AE SRS D REHER 1, BB P —E R B & — 07, (B SR HE 718 AR SR AR LB
KL, CHR BT Re X IR TR X A BB B 5 JLF To A BEAL X Sxs ELBA S Gt A S AR g i X
AL E PP R AR 2, AR A SR S5 DI RE BB 0, HoHEA AR 43 Al 2 :9—T—12—-3 1 16—16—11
— 12 ; T AL R WA X LT To A AL AR S A FE AR, SRS T AR AR 25 IR 55 T R A Bk 2 , HE 42 284k 43 1) A2 -4
—358—14 1 2—2—1-7,

F2 KWL 1985 ~2005 ERITH R EMNERESKSIEREHRF
Table 2 The ecosystem service per unit and rank of every county in Northwest, Guangxi province in 1985 — 2005

1985 1990 2000 2005
EEOATEAY S i EEOATEAY S i EEOATEAY S i EEOATEAY S i
FFBIX. County Ecosystem Services  HEfF Ecosystem Services  HEfF Ecosystem Services  HEfF Ecosystem Services HeR
Per Unit Rank Per Unit Rank Per Unit Rank Per Unit Rank
( Yuan/hm?) ( Yuan/hm?) ( Yuan/hm?) ( Yuan/hm?)
##4% Du’an 15372.2 13 12854.5 11 13171.9 14 18251.4 2
Ak Tianlin 22919.2 2 16911.2 2 22705.1 1 17099. 4 7
H {4, Baise 19198.6 3 15218.7 4 19869.9 2 19062. 3 1
FAYT. Huanjiang 9074.99 22 8808.93 20 12787.3 16 13615.5 15
VY Jingxi 17521.4 7 13169.7 10 12010 18 15327 13
M % Tiandong 17420 8 14349 6 15226 6 16757.4 9
‘H M Yizhou 9644. 56 20 7721.22 22 10317 22 13463.8 16
{E 4% Debao 18216.2 5 14842.6 5 14364.3 10 17747.5 4
B} Luocheng 9146. 14 21 8906. 96 19 14592.7 7 17288.5 5
[} Mashan 15369.3 14 13412.4 12810.5 15 16747.2 10
-5 Pingguo 17018.2 9 13851.8 13851.8 12 17764 3
HH BH Tianyang 17720.9 6 13734.3 8 14476.9 9 17189.6 6
(% 5 Bama 16323.8 11 12163.3 14 13721.8 13 16540. 4 11
%< 2% Donglan 14061.4 16 11976.7 16 14222.8 11 15409 12
PEAk Xilin 23549.7 1 17305.1 1 18785.3 12513.2 18
% 7= Lingyun 16803.6 10 12525.1 12 18656.4 4 17062.8 8
K Tian'e 11046.4 18 9450. 64 18 11699.6 19 10422.8 21
SRl Leye 15059.4 15 12456.3 13 16309.2 5 12671.2 17
[#EHK Longlin 16085.5 12 12043 15 12208.4 17 9106. 54 22
FR 3 Napo 18874.6 4 15438.5 3 14583.4 8 14069. 6 14
i+ Nandan 7927.66 23 7689.61 23 9537.01 23 7540.79 23
I3t Hechi 9764.71 19 8506.9 21 11082.3 21 12144.1 19
JXL Fengshan 11848.7 17 10538.1 17 11465.2 20 11943.7 20

REVT L BT A A AR 55 T REH 8 SR B R A R AR DU A 7 AR A AR 45 T RE G , TSR /K U | 3R
FRAGR AR SCAC XA (3R 3) o 1A 2005 48 g ], B SR 1G3F Dy 240. 77 42T (22. 66% ) , AR5 T e N
173.12 4256(12.29% ) , A BT 177.39 {256(16.69% ) , #RiBid 150 12T, B FTERERIK 72. 10% ; T #F7
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KIFAX 70. 01 127G (6.59% ) , T 3RARFF 69.34 {ZI0(13. 1% ) , B2 AR 30 53. 76 {LTT(5. 06% ) , #ITAK T 100
1270, Fo B TTRREARAUN 24. 76% 5 JuH 2 e 45 rp 820 3 1 40 5% gl 20 Y YD Y AR 43 2 TR Aol 7 31 £ A
0.11.0.32 F19. 08 {75, 734 i 0.01% ,0.03% H10.85% o 15t W X gk - FR¥F D BB 22 , AT I Im R %
XIIR T HIPR TP 1 BE , JUH AR FIE R S5 B AR B

BRI AR THREL T Tt~ in— S48 3 hn 28 i 72, {H 4% BT AR 2SR 55 D REAR TL i 3
WA RRFR (R 3) 2 HED T AR5 AR AR B . /TR A LR E RGN L
T 5 BAESRS ThREAR R AL AL 3, BRI 38 In— S 2L (b id B o TSR K IR K AR 3 - 98l
DR IR KR - RFFIRIE ST K LR - BTV BRI AR AL 5 A BRI AR 25 AR 55 B Bk 1938 4k
BHE B AESRS R AEEHA B WIRK IR GBS B 2 FH 7K (70. 01—-77. 34—68. 32
—70.01 {Z70) 5 T IRIRFFICRIIE J5 ISR J5 U6k (70. 01—85. 55—81. 42—69. 34 1270 5 1 3FIY AU SE i [E]
BFA KRG RIFAZE (174. 95—168. 91—174.95—174. 95 {LTT) s =W SRR SR IE 34 AR5 SRR R
(108.00—103.05—109. 25—103. 24 12,70 ; B Sk ARG ISR Jo e S 8 in AR fh e e (51. 34—48. 61—49. 29
—53.76 {ZJ8) o

BRFRIUVES RS TIREET T A FRE R 2 , (B SRR U K, o SRR T (3—
4—4—4) ML IELRIF (6-6—6—7) KIHERF T, KIRIERTR (T-7—7-6) ML AL (4-2—-2-3) HEFFIHT,
BIRMRIES —EAEEAL( 4 20% ) BRI —EHASIRIG (L 5% ) o

#3 EEILBERESRESIIEE
Table 3 Rank of single ecosystem service values in Northwest Guangxi, China

1985 1990 2000 2005
JIR %5 LhiE iR 55 2hRe g% Thee JIR %5 LhiE R
ThRgm Ecosystem Ecosystem Ecosystem Ecosystem - B
X . A4 HEF : AL HEF . AL HEF . B4 HEF Overall
Service types services (%) Rank services (%) Rank services (%) Rank services (%) Rank Rank Tendency
(x108 ? an ( x108 v " (%108 ? " (x108 ? "
Yuan) Yuan) Yuan) Yuan)
= S
TR . 180.40 16.45 3 114.70 12.92 4 153.49 14.85 4 173.12 16.29 4 4 |
Gas regulation
KU . 70.01 6.38 7 77.34 8.71 17 68.32 6.61 7 70.01 6.59 6 6 t
Water conservation
iig%% . 70.01 6.38 6 85.55 9.64 6 81.42 7.88 6 69.34 13.11 7 7 1
Soil reservation
ﬁ*}]ﬁﬁd{?’: . 184.85 16.86 2 117.53 13.24 3 163.66 15.83 3 177.39 16.69 2 2 -
Organic production
%%%ﬁ% 256.96 23.43 1 172.20 19.39 1 233.46 22.58 1 240.77 22.66 1 1 -
Nutrient cycling
igﬁ;ﬁk 174.95 15.95 4 168.91 19.02 2 174.95 16.92 2 174.95 16.46 3 3 t
Soil formation
ét%gﬁé‘ﬁ 108.00 9.85 5 103.05 11.61 5 109.25 10.57 5 103.24 9.72 5 5 -
Biodiversity
> 1=
%Iﬂﬁx,ﬂ% 51.34 4.68 8 48.61 5.47 8 49.29 4.77 8 53.76 5.06 8 8 -
Recreation /culture
431 Total 1096.52 100 - 887.89 100 - 1033.84 100 - 1062.57 100 - - -

3.2 AEBMRFSREE R

HE AR 55 D B2 18] o S AP AR 2 A 222 B 7Y g 1 2R 3 i b A L i i DA T o 336 DR S (8 2) o
2000 4= 55 , WA DA, ARG LL XA H L X AR 285 IR 55 D RE 4007 T AR AT (B 203312 12528. 80.,1556. 10 71 16639. 50
T6/hm? | T A= 25 R 45 Th RE A (B8 A 435112 352. 98(3. 14% ) \544.10(52.63% ) \136.77(13.23% ) 1276, X
B, e PG i A B A7 T B A A AR 55 T BEAIG (B bl T A T B T A 2SR 55 Th BB L BIIR o X b oA e, 2
A L SAEOF A — A R YO 5 S R S (R ) A AR . 40 2005 4F, P B 6 BE R (E I 60% , ¥
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S —MeA = 1 (NPP) (B8 5T 1000g/m? , 4= 725 R G iRk 45 ThEEH B 15000 J6/hm” 5 &R X AE 4% 78 o5 R4
SF-H4{EZ) 40% ,NPP % 500g/m*, 25 R GRS ThAEHIE 2 10000 S0/ hm? ; J4E0 AR 05020 X A4S 9578 35 %
INTF30% , KEBEE— A 7= 130 4 KO ¥ fEAE 100g/m? LT, 04 K 38 A 45 2R 48 AR 45 2 BB i T 10000
Jo/hm’,

N
A

50

FEf] Legend
I 0<10000 71 >20000~30000 WM >40000 Yuan/hm?
[ >10000~20000 [ >30000~40000

B2 ASHRss Dhies i

Fig.2 The distribution of ecosystem services

EBRGRS DA ez [F] LRI SRR S D RE =S Bl 4 RAFE AR (B 3) o ZES B EE
I 52 O RREAE , 1985 ~ 1990 HAH], B T bFAR A B X 38 AR S R G ARG T R3S In o, Fo B 48 K 4y X AR 72
87051990 ~ 2000 4EHAE], BR TR BB AR B A D RE MRS T REI 55 40, B 48 R H 7 K IR 2 3 s e 2
2000 ~ 2005 44 [a], PEHR-5 PaALHRWRES , AR A Fa A0 HT RS 05 XU AE S IR S5 D BB 3 5 M\ 1985 4R 20005 K
BHHASKE , 5 X FEEABRE RSB S PG, R X FBEAERRS DRI ART. FRX
B T RE 5 AR R TR X TR L R 52. 02% F1 47. 98% , oA 75 IR 55 ) B LU B 7E 4% A0y 43 ) 2 45. 95% F
56.43% 47.46% F153.12% 41.51% 1 67.60% .50.43% F147.16% . HH KT FLBGEMES RERE
PriE, HAIR TR X A S RE R GRS MERMMEF K G, ERIiF XA RE RS MEMET K EESR
FEARRa S, BTl , A RS T RBIS Il 558 55 45 B BB IEAHR R R 6
4 #it5itie

2 SO F 72 B3R5 B RGN , TEX AE S S BURE AL b, 85 AR SR S5 D) B A 288 BT A,
XHREFGL 1985 ~2005 4R A A ARG DI REHEAT T V-l 54007, FEB BN T 48

(1) EBRFSIBERGREE T, B TRERH BT, 4 NF0 55k 1096. 52 1250.887. 89 147G,
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1985~1990 1990~2000

2000~2005 1985~2005

0 50 100 km

[&l45] Legend
B HNX Increased area
/) X Decreased area

B3 ARG DA 25 (A 5 53

Fig.3 The distribution of ecosystem services variation

1033. 84 {ZTTHI 1062. 57 {270, HAITEARA A AR 55 DI RETE 2 B Wik ARHAIZE AR B AR SO EUA U K IR
M EZRRE, R A SRS RES B EETTRE . SATBIX AR A SRS iR S RIREE
FVBER , W e X 5 AR S 4 X EU B B o BRI AR 25 R 55 D RE PP B SR DB 30 RS U R BLB A7 A - 396
A AR5 BB R , TR /KR IR AR AR AR SCAL AR B . BFFER A, 7E A R AT ARG 1EH
T BRGNS LT T — & B B R A2 1L , (HEAAS FoR 5 4 B B AR 1

(2) A= 75 %55 Th BB 2 (8] 0 SRS A 22 B b VG ) R L I i 0 D 3 i 138 ) AR AL B . L2 () 20 A 5
IR HEBA B HTESF B R RE AR . B RGUMRSS DAL e 2= 18] _E iR B B AR 55 Th e =S 18] 73 5+
YRR AR, FEE DU AR R B B AR . I 1985 4EZ] 20005 BMK I HIRE , 4 25 R G0 IR 45 2 BE ek 55
X B0 T A A R 95 D R0 B DY AR , T A 25 A 95 D RENS 5 X 32 200 A T A A5 AR 45 T BB O AR o LY
MR X A S AR S5 T R BB RN, AR R X AR S IR S D R B D . X B i TR A AR A AR SR B
AP TIX H 28 % BRI S TG R AR 3E , T AR 25 IR 95 D b i A 3L s AR R I A X, ply F°
B SEEIES REATRERRA AN, FAESRAEWHE SRR, NTTESRERS
THREN TR . 7E 20 TH4D 90 44X, SRR 1993 ~2002 48 76 VU EAT T KA A SHHB R (45 49133 f
1232705 N\) , XANE EG1E 2001 ~2004 4EHA AR #F 8 bkik 1278. 67km” (£33E 605. 33km” JBHk iR Ak I 673. 33
km*FELLFER) o (EFEFEE F RGN — BLBEIR (X LA R 2GR AL A, B8 T X 3R (A 25 R SRR 55 T RE AR AR
AT RS . BHFERM, BT ARG A SN TINES RGIRS LA TR E R KA 25
W ER RABBHEMSE A R R EACR B3, A M T AT RERS WS K AE .

AR OB ZR G b A R T A AR B PG T W TR X P AL A S R AR 5 DI RE , (AR IR AP FE BT I o ik
R, &5, A S R GRS T REMHEPFAS R AR R R BB Se 3, JUHOR M 5 2 18 T g e A
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BRGMRS D REPGTETMA R , A SCE i3 JUI FUBEH WL B B R B 16 AR , 58 E A S RGR 5 DR iR m A
kI8t Rl S E A T B TR o HOR, BB R B At M 2 A T 28R B 2R B S Ak
B AR B R E IR 22, A AR AL B TG B R 4 B R B B P L A S S BUR B SE . A,
W R E TS5 B SRR (8] T A2 3l , Hean AR AISEITILER Tl i M A FIAR R AR , LA et 8] (B AT
TEBLE
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