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Abstract; Ecosystem functions could be used to evaluate the environmental quality and provide scientific evidence in
decision-making of environment protection and ecosystem construction. Many evaluations on the values of ecosystem
functions had been done during the last decades, whereas the researches considering the integrated impacts of spatial,

quality and temporal factors on the values of ecosystem functions were rare.
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Focusing on these issues, Kangbao County in Hebei Province, which located in the north agro-pastoral ecotone, was
selected as the study area, technology of RS and GIS were applied in the study, combined with the theory of ecological
value, coefficient of regional difference, coefficient of spatial heterogeneity and coefficient of service-payment were
calculated to modify the spatial, quality and temporal factors of the Costanzas”method and model of integrated evaluation of
ecosystem functions was put forward in the paper. Meantime, the dynamics values of ecosystem functions of Kangbao County
were discussed.

The model improved the evaluation methods of ecosystem functions by comprehensive consideration of social, natural
and economy influence on the value. Based on the model, the values of ecosystem functions of Kangbao County was
evaluated and the results implied that; the unreasonable land use could limit the supplying capacity of ecosystem functions,
while the planned ecosystem construction could promote and resume the ecosystem functions. Ecosystem construction mainly
including the returning land for farming to forestry ( grass) was effective measure to resume ecosystem functions. Model of
integrated evaluation of ecosystem functions with comprehensive consideration of spatial, quality and temporal factors could
provide timely, exact and helpful information in decision-making of ecosystem conservation and social development, and had

practical significance for ecosystem construction and environment protection.

Key Words: ecosystem functions ; model of integrated valuation; coefficient modification; Kangbao County
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Wb R BB X, DA SR TG TR w250 , 45 & AR M (ELBEE , 40 A 3 X 2 Rtk R = 1H]
FRMERBARS AT RETBA kTR A2 R EZRELE, B8 TESREVRBNES ST
AR — BB RGBS 7 ik s FA, SRR B AR R AT EME R S B HT T 5T,
AEWRRR B AESRE TR L, R BT ESRENKE SEE RIS K

1 HRRER

AR B TIAEAS P LSRRG IR, Hukb 41°25°24” ~42°08'57"N il 114°11'21” ~ 114°55'57"E Z Ji]; 4
BN R ERKALE H— 4, EX%IR 1450m, 33 i R IL W FH RS R B AL R KR HEFEXS S, B
B ETRX, BRRENE; LIRFKRIERR D2, 35 5 X AR TR TRERER, R EL44M
BRI, 2004 4F A3 GDP 3470. 98 TG, - 2E FIKFEH 26.67% , B E R KR FE ;i 100a X ZRH
AR, ERAESREBWRE T IRV AESRE, ESRARES TR, DfkEkt+oma" 5
R B R X B SR E s A 2000 AEFF NG, R B FMIEAT T LAY —B O W OMAES TR, LA H
RET BEMEL,

2 WRAZE
2.1 FEEA
2.1.1 AEXRFRGUREEMBERMN(E,)

H i}, Costanza % € HIAE R R AT REEE RN I SIS F M E AT ARG RREER N AR NE
BRAGEMETEP BB BB, 5 Costanza LHBIFA L, JEZE BN S B LIRER,
Ht, A L RS AR PEBBAESRERNVERRSMESEE 7R AEMBTESRATI R
AT E™
2.1.2 AXRGREEM(A)

PIFSE X 1987 4E Landsat-TM 2000 4E71 2004 4E Landsat-ETM + B8 0 2l 22 (P EREHIEBBE
WA S SIABIFE) b L M2 RGBT A SR ™ B B R« b E R A S R A B AR R
PHEYER TR WEDRARRHNITE IR, B, TR RGN M A 75 R G053 51 ok AR Hi R0 5 3 5
AR R G N HEH ; 8 HUAE S R G MR M AR b s K A S R G R BRI IR S M 2 AP K
B TREA S RGN N BRIBEHLZ SR F M ; XK S T8 % Costanza M A , MEBHAETRAT)
BEUME. B, BIMRXAERRERBmMMA(EL),

F£1 19872000 1 2004 £ FREZFESRGEHABER(hm®)
Table 1 Areas of different ecosystem type in 1987, 2000 and 2004 in Kangbao County( hm?)

424y Year
EBRY A Ecosystem type
1987 2000 2004

FEHR Forest 9816 10388 27519
EHb Grass 76166 77476 108300
R H Cultivated land 234131 232251 183552
Y Wetland 1466 846 776
7k {& Water body 3128 2834 2882
FE B Desert 1203 1346 1302
%% T# F#h Construction land 10845 11614 12424

2.2 ABRGIRBUEL ST
2.2.1 AXRGEIRBUEL S AR
B, =S REBEVEPEAE KEME X Costanza G XA REIREMERHBER, ARWTF:
V= iiAj.E,.j(i =1,2,,m;j = 1,2, ,n) (1)

i=1 j=1

X, VARKBAESREI I E A N j RESRERBGEN j RESRER | RES ARG REEER
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A, Ve REDIE, S RE=M, Q RERWRE, T RN, C AERRREE. AR, E540
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IR SOREBIFT, LA Costanza F5 i THEAE R 220 , 7 I X 22 5 1 R () BRI M R 3K
(Q) FRRSs SAT RE(T) MRS RGBT ER = 18 B A [ B RETBLE, SAAESRE BN
EHEFAPAER, AT

m n

V = 2 1A,- -E;-S;-Q;- T(i =12, ,m3j =1,2,---,n) (3)

i=1 j=

Rep, VA KIBERRRIREBME A, N | RERRRIERGE, N j RERREN | KERRAR
WY SN BAERREXBEFURYGON | REBSRAT MR HRERYGT N i BETRAERBRS X
NEY &

2.2.2 ZAEoEE

(1) X FHRE(S)

B ARG TIREE AN E R TR P ERBESRER ERAESRSNEYERTER UL
EFHKERE T MR BEE BRRE-]NEFIMENEER, Lh b, AXRENRRNSHAYESR
FURAR, —BORUL, £ PR ER, EBRK RS EEE ™, Hilk, FRKIBAESREH IRME B LR
A E AR AR L, B X2 Rk REOR R — 25, AT -

b.
S, = g (4)

A, S0 j RAEBSRERBERURIGHANMAR j REBREN FHEYE; B ISE | RESRE
BT E . TR THREN:, £ RGEREHHE L b ER 2 S E T T2 E 1:100 5 (HEm gL
R ) Rl ™ s A2 S ARG A Y B HUR UL b R B R IRER BER 2 B4 b0 1981 ~2000 4E 6] 2 [E NPP ¥iif
HERM, 76 ArcGIS X T B AESRELBEAYRBEN, BILEGHESREANEY R, EL2EHK
TR EHTRIREHR XS, HT2EAMERESREFHEYENITE, BIER(4) 4 5% 7%
MVEH R B EASREXTTEMERELE,

Q) ZERIFAELEFRE(Q,)

XN FIRESREN R ERA SRR EE, HDaerE N SRR 8 2 7ML, HgRERSRAEN
TR BE S, IR Y S YRS T LA A 3 A B, A SO R A K RIL R RFRAES ES
&, MEHREREAMANRIEAEERNARSE, Hd, B — g8 (NDVI) SHE A KR A =
Fe FoAth A= Yy e WAL SRR BURR, BB O OB B B R AE KRB EYE DL AERRES,
ERBEMCRASHEREREZ - S HHER B, B E% RARFHIMERHT R, BT A E M E D
BUSHhFEFERIE™ . Bt 3R I NDVI SR HE47 23 RIS i R B0 EE . 430 TM 418 , 78 ERDAS IMAGE
B HRT % 3 B (AalkER) 54 BBEGEOSMNEE) 17 NDVI & B ki b A 3 B v] 15
P EF R, AW T

=NV WD (0 <0 <) ®)

A, Q8 BEXRRGS BT RMERYE NDVIL,, ly j KAER RS NDVI W5 /ME ; NDVIL, R j KAER RS
NDVI fyEe RAB. SEF/RKEFABHERE /D, =R EE X 2, 8 H QEH N 100% ., #R3ER(5) 70 FI% 5%
MREHL R TR EEA S RAETIRRMHEHT R EFHEWEIE,
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ABRRNBMERITFATE — NN ABERE, ESREN N BRI A BB B R B MAR B3
BT, BRE, Costanza B AMBTOH AN ES RED RN XN BBE R R, FL L, AMIESR
KBNS BESHEERSEF KB FHANRERMZS R, —S2F B RBHBRYCRHE
P — a2 R R T

L

Ry (6)

K, A SR ATEEA RN SR BB REGL AR E BN XN ERE, BUE R 1;¢ BRI
E, N BMIRRE

B2, KRB R EEN AARERIRAERRAN RIS RS TRt S K B2 2
Fo —RBOEMS , AEBRMEE BT AMITESRAE M T RS WERR, BN HES RE M6
AT BB BSHEXE T RS IR A RE, R RS R BB R AR LRSS AT
REPCRA X —Z=5], B PEMBESRERVERRSMELERFR” BHYYE, MINESR
G R TIRE S RS T REM AT R R A 25109, IR At REMEW T

- {1 (BAEXRAIIRE N MIIRER) 7
" Ugsr/lem  (HAERRGIIRENIRS ThRER)

K, TR i BESREREN RS AT RE REATHAFRB W ES RGN AN B g h
P EMBASRGAMVERAESRSNMELYEHFREH YFE2E TS KB BAE; lgax IR XHE
ERMHEESRBIERE., AU, A RGEENIIRS PERMAESRERNERESRSMELEH
FRP— IR H P YA = MR SRR A = R oige, HARIF A RS TiRe. B /RAEBMITE LI
W 55a GEIHFOPHL S AL S i R K FRE B G 4% o 2, B (7) XHES R G TR EH 1T
B E EREIE,
3 GRESH

RIS RGN EL A VA 2 FB ARG B ARG HAR, XHRAR E 1987 4.,2000 4£ 71 2004
FERESREREM EHEITIRE (B 1),

1987 2000 2004

l

TR 0. 30 1om

Unit area value (yuan/hm?)

1001~2000
2001~3000

201~300 i 401~500

301~400

3001~4000

Bl1 1987 ~2004 sFRR{RE B A ARESRAD B ES R E
Fig.1 Distributions of unit area value of ecosystem functions in Kangbao County from 1987 to 2004
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3.1 YrERETS

1987 ~2004 4F , Be{R-EL AL A R AL THERHHELH 1987 4EHG 8389. 79 J5 76 M E] 2000 4EHY 7946. 55 T 76, 13a
IR T 443.24 T30, R FE N 34. 10 Jiou/a; B 2004 45, LR ARG TIREIKE 3] 8185. 52 i ot IR E A
7 59.74 To0/a, mTEI—Br BB R EER, ERRETIRRIMESRB G, RA K 2.43% (B 2),

3.2 BRARRGAEBYRMEZLI T

1987 ~2004 4, A R R AT REME R 221N ;
EHA S ARG RRMHE BB A BRI R A, R
SIS INEEDHFRZB A EE HRED RGN
LW, NEXRRGDIRRMERELERE , FIMES (5)88 ‘ | ‘ ‘ | | |
RETIREYE I B K (1005. 10 J37T) ,2000 ~ 2004 §
ARG & (987. 56 J1J0) i KT 1987 ~2000 41y
R (17.54 J10) s HROhE ML, &l 656. 16 75
ToTARBAESRAIRER BB & K (1564. 88 75
Jo) , Hrdr 1987 ~ 2000 ££38, /> T 213. 56 J1J6,2000 ~ .EZ 198.7 72004 ﬁiﬁﬁgﬁﬁa?&%gi?éﬂlj}'ﬁﬁm%@%

Fig. 2 Variation of ecosystem functions value of different ecosystem
2004 4R B4R R B 09 1351. 32 J70; MM AR R R 755 type from 1987 to 2004 in Kangbao County
43728 191. 60 J3 JTFA 108. 76 J3 IT; Tt I I 4 oK B 2D
(0.31 570) » NEBRGTIRBIMEMNEILERE, FREZRETIRBI B MR K (162. 92% ) ; B HiH
BB R (53.52% ) ; MBAR RGER KR IBE R/ (4.82% ) ; & B KRB B BEH 8 19 1 2% 2 43 5 A
33.21% f121.52% ,

1987 ~2000 AR RGN ER AR THRXAERRANRILESE, EHE, NAEASHTESIR
HEEFRRE, REEATESEHRREES  ESRENERE 2, RSE T8 1 A R 7 8
BRBERRG S EMAES RGN BB BRI, R B0l 78 R F8 8 M, AT Bk B 5 B A 7
REGE T, ZmHASRETIRE; MBI, YA MT 4.81% , A\OFKMEHF R BHFERERE
KB B B A A A 1 B T A SAME IR & T F A58 (599hm” ) , N T S B AR R LT
REYMEREIR, X REA T AR, FHEEESRERBMENIEL, REERMWRE B = EE DT
118% , 3R e BUBAIE] , XIRE A1 O 3R AESH R AW EME N MAEER, KB R BE —EBE
RS RG RS TR AT

2000 ~2004 4F , R{ARBAER RGBT RIRE AT ERERA RS, L —B R AR LHMEST
BB EERE, B 2000 FRFEARBEMPTVNEG Y TR SIMHELR, FARBRB T ATER,
BTG, AR T YR B S, S . R, 4.21 )7 h® BR AFILN
i ,1.18 J7 hm® B BN, MEKTEENBMEESRERB MENERBNEBRIIESR
GINREHEK 3.01% ; 5 ILRAY , RSB S = EH K T 148.56% , L H R FRIR B S RETIREM HIKE
R R ERE T S8, S T AERYE 5L TR DR K JE , X4 A8 55 T X J5 B AL i R B Se g5
AERGHEA —EMEEE X,

3.3 FAEXRRZIRMEZRLS T

1987 ~2004 4, /K IRI®FE IR SCAL SR AR S BRUT B SE Wi/ J5 3 0 S F S & 3 5 KB 15 ThRE (B Sk
A JE R BRI R 5 B YA PO Re M E RS HR TR ERF S . WAESRATIREN
ERZELERE 1987 ~2004 4F , & YpLE = ThRBW B K (399. 22 Jio0) , R R YIAL 3L (241.81 Ji6) , 3
B PN B B RE SR80 B B0 SR A E R i £ B DIRE(139. 48 T T0) , HUCH A Y B AR
(111.64 77 70) s HRUIBHMES A EARKEE , NEXRGEIIREMERNBLERE , HINRER KM ER
A BIZIRE, 76 1987 ~ 2004 4EHEIN T 40. 05% , SR AR SCALDIRENZ JB 56 — (28. 47% ) , SR AW BB HE
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(21.52% ) s BRYHE =LA 37. 16% BB RO R R B OV A B AR REN6E, 5 HE KB B R BN R H
RIBEEILIREEIYTE 20% LI (KR 2) .

F:2 1987 ~2004 FRABEFESRGETIEMETL
Table 2 Variation of ecosystem functions value of different function type from 1987 to 2004 in Kangbao County

EBRGERE 24K (10* J2) Variation (10 yuan) L% Variation rate( % )
Ecosystem functions type 1987 ~2000 2000 ~2004 1987 ~2004 1987 ~2000 2000 ~2004 1987 ~2004
S AKFF5 Gas regulation 10.24 129.25 139.48 1.58 19.63 21.52
B4 F Climate regulation -35.19 14.26 -20.93 -3.48 1.46 -2.07
JKIR 5+ Water resource conservation -52.23 66.18 13.94 -5.15 6.88 1.37
13 R 5 {74 Soil formation and conservation 23.07 51.05 74.12 1.42 3.09 4.55
By 4LFE Waste treatment -59.79 -182.02 -241.81 -3.35 -10.56 -13.56
e B REMERTP Biodiversity conservation 21.50 90. 14 111.64 2.39 9.80 12.43
#4304k Amusement culture -19.00 53.85 34.85 -15.52 52.07 28.47
B4 Food production —-284.06 -115.16 -399.22 -26.44 -14.57 -37.16
JE#1 ¥} Raw materials -47.78 131.43 83. 66 -22.87 81.58 40.05
47} Total value -443.24 238.97 -204.27 -5.28 3.01 -2.43

FRHERRGIIRRD = MIRE A RS TIRERE , 1987 ~ 2004 4F, 7= D RB S B W N 3F e & w2,
HAME M 1987 4E1 1283.23 J5 ol 2 2000 4E[K) 951. 38 T 75, B 2004 4EWK E & 967.66 J1 7, AR KR
ERF)24.59% . MRS IRESCHA G40, 1987 ~2000 4, HAHEM 7106. 57 J1 i3] 6995. 17
FI6,13a #K T 1.57% ;2000 ~2004 4E [N T 222.70 576, B RE e 0 111. 30 TG, 1987 ~2004
4F, RS THRE & SO REYH B LBl By 1987 4E iy 84. 70% 3 /in 2 2004 4E 1y 88. 18% , 2 & W L A-EHE, =Ml
RBSZMR . FEE RS DIRR S BThRR AR B F, RS ZhRE R 2R 4L #a S 54 & 7 2000 ~2004 4F A B (™
MIIBEMES T B ERNZEL, RERZEA T 93.19% . MR RAESRSE RS IR Boherh B LS
RIBRFHRE TR
4 Zig5iTie

(1) A3 F B BRI B R AT, ¥ Costanza FHIHEBEXMAESHEBEIRHE S, WETAS
RETIREYEEE A TR BLRY B R b X 35 22 Tk R BT LAB VR 1) OB (B B X A [ T = AR B 22 5, &8
) 5 R R AT AT R A S RGN AR R B A R =R R 2 57, TR S AT RPN EL T AR S
BB B AT ESREN = RIS RSB XMNEREN 25, BENSMERERS  BRTETH
SA ARG HTIHME, BB T AR R A EERE XS RN ER RN , e X A S RAE RN
RS g S R i T S E =k oy

(2) M AR REENAES RAETI R ES A TR BT AL R BEEF R R B AESRATIREME
RIS T E TR B ERRRTE 1987 ~2000 4 E AL TRURE, T7E 2000 ~2004 4E 8] LAWK E , B
RERZRGYIREEERARERFEAKFE, A EHMASHEFHSRHEESRGRETIRRIEE S, F3
ABTHERL; MABRNWAESERILUMEHESRARBHKE 55E. RREESRENRSTIRETE R
TIRE R R S R BK PR R TIR S . R4, EA SR B P, N Y X E R RS TR AR,
BNAERRGYIRE— BEZIME , HEERE ZIRA KT, ST W AZAER]; 428 TR S LUEAAER
R LA R S, LR b, N SRR S HE RVEFRSAZHR K, EREMESE
WESHBERPBRNE:, REESARSSEFRRNEFRRE,

Q)X TABRGHEERAMEBRRENE 20, BRAESRARBNMEITMEEEAREATEENH T,
A H RS ] A AR E S ARG RMMERN R T TSR, M R EE A —
B, 2N IEEESREYIRE, T HE RS TADHRIRNZERER SR ¥ FIEFAIIEHER. 5
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b, R RRIEET G SR BN EN NS AR RN AR EN:, REREGRHF TR, Bk, SRHP5RN
RS BRI RERTES , PR BESRENRRNEIRE R T, ST ARE S ESRED)
RERI R, A ER B AR, B R RiP Al 45 R BB SRR B PSR b b AT TS
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