354 1 201341 A

2013,35(1):30-41

ReSOLLrC@S SCienC@
Vol.35, No.1 Jan.,2013

S 1007-7588(2013)01-0030-12

THESRGRSENENTEE
RE BTt 5 R F
—— LU 45

WMEA B} R FAM?
(1. ABE LMK FIRT AR 2,738 350002; 2. 38 E KA K F AR AESH AT, 48N 350002)

W E.LWALSRAARSARNMEFGELENAESZLHFFRRBELFFOARAEEE, ALEEE L
Wk 5 RGBS Ae i AiAE o ik e 2k b 38 AR AR B AL LI R S R R AR KRB A R R AR
B, &aRMNT 0 Sy 8 SRR, AP A R B 3 09 A 4 3 RS ER 32 fp ot LA K RIS E
1%, T TR R AR, AR R R B AR R LR M E T AR R AA T FEMET TR R
MM T LA S RRIRG T A BNALAE FAER . SF AR M T 4], 5 5 AE 2009 5 L3 A S AR
5 Re R F S NAE H 389.484L50, S AR 4 270.324250 , 53148 % T 5 5 GDP 49 14.77%F= 10.25% ; 48 M 7 245
REMASZAAMRE DRI SN AN TR SA A TR >435 T > HEL>FEL> KR >& L8> HFE>
KEBE=FRE; MAY LU AL RZRAREARDENAN TR A A REE > BAFE=REL> T REL>HEF
L LS TR > PFELSRKRT, AR EHHSHEIREAT LR LFEB/MNTEE(T) R LR, TAHR

BAENAE ZRRBEY P LR R R I Bt AR 5458, T RBRASTRER R LA E

B I EZE L

KR AR T LA S ARG I EH A BB RAMGATTE

155

TSRS VIR EZ AN R A S
LU R R SRR AR, B N A eE
X 4 Tl Dy B B 45 048 Bk 0 A2 585 B AF A R TR A
PR, AR TE £ A S R GRS TIRE 8 5 4%
B A 07 A AR D T 19 TAE AN RE A T 28
(35, DA 45 S AN T REAS 21 22 A, 1997 4,
Costanza ¢ HH Y 23K AE B R GRS A SR TEA
Y (B B PPAS J7 3600 ) o [ N A S R G IR 45 D Rg
WHEMFIT R B B . 1999 4%, Tk [ 3%
AHERFRMAE S FEH AR T ES RGN
55 PRI, 06k v [ ol b A= 25 R GE G 6 Fh IR 55 D1 A
WG HEAT THIALITAL . 2003 4F , 34 s b 450 E % 3
200 1 Fl N 37 ) 2 A i S b ST T

s A #7: 2012-06-06; 1&iT H#7: 2012-10-29

o ] el 2 25 R G B TR AR S I 55 I 3, ik —
Aoid i A e A R TR AR S IR S DU RE AT TRGE,
IRBIFTE R AE [ N 5 R B9 A2 25 R GU IR 55 D REAN (i
PR AR E] T RN HATRER 73X 4
A2 S R GRS DI REN I BTN 35 R TN (H &
Bk 0 1R) 286 A b AEAS [ s 40 A [] s, IX R T AH [+
AU B AR, T EOPPO A S A Bk = I 23 OB AR S )
FHE o AR SORER HIZ T AN A3 2] 09 L AR S &R
Ge 55 DIRE M (8 SO RSN . S8 M E R A
A RIS 5 T s B R, AN RES R AL 22 A R i B
N [ RV PR f B AN ] T 5 L A A AR, 3
UL - 22 S R G 55 DI RE (WA AT 2%
JEAE A AR GU R BRI J8C , 4 0 L 23 284l 5530
SR AU AT PR, RIS T K - s A

B2 B BMEARBEILEIH (45 :41201100) ; 4824 20H TRHEI H (44 : JA10120.JB11043)
EE BN BB A, 5 Ay A, W R, DP9 07 ) A AL AR SR80V . E—mail: huxisheng2008@163.com

BIAESE : 57K, E-mail: fjwcz@126.com

http://www.resci.cn



W R A AR A R G S5 Sh BE (L 3h A At SRR 1) et 55 1 31

20134E1 H

BRGNS DI RERI 256 B8 TPA B AL 38 70 8 I
2k A () Rk [ Y AP SCER ORI EHIAE S R S
MR 55 Dirtie o (B A 3 T 22 2% S DL R T3 - (D728 [1] 57 ot
Yo BB RGEMRS R KNS HA Y B %YL
REYEBER, S RGNS DIReEE"Y, Hit,
AN ] X A 2 R G 1 R 55 D R (Bt 2> Bl LA
AL AR . [ — A 2R, dnbkm i 2k
LW NG 7= NEIIR =% N i =l R VA T AV
MR 55 M AN @t S BRI B . AMTTXAES
RGNS Dt (6 1 S AT IR b A2 R SR I AN
], — P 2 Bt k23 20 05 i S /K PR W4 v T 0
LR QWA EE . T A B o hT, R
i AR SR 55 D RE A A A A 0Tl 2 A L 28 B 220
W P A R ), BV AR ek T A el A SR R
LI SHe 5 | 5 0 U A T B DA % A 2 B 8E BUSR 1 1l
o PIUL, R A B) 5 T R A A S kR R BN BT
Y5 e R B ERAS EPEA R A T IE , v] D X
BUETS RGP R K LA e SR AR T i
i R S

YT, A SCHE XS A M A HE— 2 gk 2 2t
KL 08 X i R A BERN L 3 ey
23 [ 5 0T 2R B A2 & e 2R ORI R il 2R 30 [
BIE T S R GRS D RE M EITAR ALY .
TGS BB TSR 3 A& IE R BB 25 78
feimiAs Ak, PR Z B A B R 2+ S R ¢
Ik 55 T REAN BN, HAB R /INBE I 25 A8 Ak i A2 Ak, A
SCH RS B SR B S ME . SIS EAY
e T A SRR B AT RE S B I A
FER S AT R RN T EL 2 R T AR SR B N (]
A RE BT 242 5 L AR, B I,
AR RE TN AER TR A EAT A R AR S R
Gi MR 55 DIRE M (I 520 o 3 b 80 S A (B BB A IBOOR
TR TR A ) B A4S B P M SR I PR
2 THESRERGERSIENERER
ERARTE
21 hEFESE

MR 48 BA AOBIF 5T AR B A5 09 40 1 H Rae o
) LA S R GRS I Re M B S 7 vk T

2 BT SR A T R

211 ATk HEWS%L, R EA SR
T IS AR S R G RS, B D™
i AR 55 1 T B E i s A S R G IR 55
DIRB AT I PTAR J5 0 P PAk T 2 TH
PE AL AT SR 1 A 25 R 50
MR 55 1932 Hh 9% R R LA B IME , EZEH T
J 7 i A 7 R 55 DI Re A B IR 55 D RE A 439 5
B35 T REAITTAR s )ik 3 T8 2 2 L (H
H TS ) 1 A S R G R 55 B M (EF
U, BT S 0 AR TR 1 e R
8 DI AR S R GRS D Ag s HUORTE R 45
PRI BE AR XS 7 (1) A 0y kw40 o i 1 B At I G
PO R AN 4 T A 0 1 6 5 5w W45 iR S5 D Re ) T
Y (AT AR A, ARAFIE 58 X - AR S R G
R 55 ThRe e 5 S B, B BRI BT
YA A i s i (i3 2% B Sk R R B
PFRATE ST TR BT RE Bl Ml
AR N EAR RS . WA e R A R AT
KR TS EL

212 HRF Y& BTG, R85 bR
Ytk 0 - AR S R G SRS, O T 2T
W EHE T PEAL , AT AR AT 80K | i i 7E T
Yy b T4 5 LAl A (8 A ] 0 7=t AR 55, R
LR N Z A S RGNS DIe &5t
PHAE AP 7k, BT ik A PR 2
S B AT XS T B ) = A S R SRS
IHAE s FEARATAS R T AE SIS B (14 A 49 w40 o e
(A I, 4K B[R] 42 S Lk 6 IR 45 T BE 14 7 i R
5755 , I P BE R 5 155 55 1 0 4 S il 1A 5 X3
R WAEBREMS I E T BME. ¥
AT 9k R B AUFE % S ik g I E I
LS ATE F TR NI EARE MR A
B AT S A A RETE S . AN AR AR AN
H AT R AR AT 2 VAR A SR E T TR Hh B /K Ty AE
AR FHREF TRREEC AR [ il R S Tl g T R
TEARA T o

2.1.3 Bk BT, R AR ONRE LI
X MB TS0 LA S R GRS DI, R T3k
BUZE A R GRS TIRE R 5 I, A 30

http://www.resct.cn



32 7R R

ERRE AR

J5 i BRI ) AT 0 4 b A 2 R S0 R 55 4
BEA AT R . AR T I A RPN i sl AR
FEVAA R RN L . SRR W TR
WS BUTT AR B oA S R GRS, B et
ANFPRBE G SR )5 AT AL 2 AT A . dnsd 2
[1) 35 ) A A ) o ER Kot pei /K B B S A i e, i
R AL AT UPAR B AL BR AR < BHAR T 4 42
B PR A I R R R A e T A B A
F I A BRI BRNEE RAHT %TTER
FHTF 1600 2230 ¢ T P53 R 7 1 A BFFE ™, R B
W) Z N TR T LA S RGNS D REM AR
ALY, SEPRPEA i 10 JE A SR 2 < 3 3 AN ] g
SRR B — R RHE + A S R GRS D ke
2T, PRSP A A IE AT i
+ MRS R GRS T RE AN (B AN 45 2R o HoAt 2
SRR RNEG A BRI , AT DA 4 i TR AR I
TR E™ A2 BElFnIal i e A A P (B TR A
JETAAE
2.2 LM EE R

AR SCHE 12 A5 [ AH DG SR A SR At 121221
BB LA PP XS N s RUBE 3l MR
BRI AT 0 AR S R GRS D REN A
(1) 3 Fh EZEPPAL IR AT R G LT, 25 R
F1FR,

2.3 LM EE TR BRIES T

2.3.1 FRAEG R RO P BRI RS IR Y
B ML E A5 R G 55 DI REA (6L 3 PP PAL 7 21 228
RHAE XS 20T PG OS5 8 R B BV Y sl e B
BT, TR SE DX IR SR A9 A 25 5 P58 R U A8 B
$E A HIE—E R L™, WERT Ef s o EIF
FEFEAR I DLRA DR R I Ber A7 o 32, ANRE
S Wt 2 R J K A 25 B IR i A 1972 A T
FUEBLSANME AL, i T AR S RS B
SYEME A, IF H SRR L IF A i 1A E
(1, e s AR EFF At S A B HDICR,
AR AR 28 RUBE F A= 25 R GE R 55 D REAS 2
TR Z B 2 N ARLMESE R AE IR AR T R
FIX SEBF ST AL B L s A A R G IR S5 DI RE (.
IRF IR B 73 oA 75 R I S8 PR R A2 [R] RS B4 4
i A AR R G IS D RE S Z AR X I B T
(HZ AN TR R B = R ARG 1™, 285F e
o R A 3 LA 235 2R A I AR A2 B2
[ Shape 3 B RN B — %, IO AR T BEX £ A
BRGNS D REM (L5 & ST BEB AG BT
FR N4 J5 % 4 b A= 25 FR G IR 55 D) R B BIF 5T 5
Ao S SRS R A7 I ol A AR AL S 3 A
I AT RS AR B BAR A T L A AS R GUR
55 DI RERY PRI A s A R L B R B Ryt

®1 IMESRERSENEIMEZITMHFENLER

Table 1 Comparison of the main three techniques for ecosystem service valuation
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Table 2 Modify coefficient of static services value of different land use types
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fE(6.48%) > YL 6B (1.43%)

A R GRS DI REf S M E I 25 8] 50 fa
(1) A T 252 Cr ) DB A R R B AMK O < ik
FE>WET > WEEE > HEE > EILE > D3
B>l > KA > PR A, kB 1
R RGR S DR f SN EAH Y T Y EE N
A 77 BB (GDP) 19 119.38% , 18] %5 H- 191 % B [
PYAE 77 BB (GDP) 1 62.28% , T T X8 H (57 [X [
P A 77 B (GDP) 4 2.17% o 98 FCJ5 R - — 7 T 2
T T XA AR T R G T A X GDP A 3
K, 4 X GDP 43531 hy i 2% B A v B 1) 21.56
F5F0 18.00 15 5 53— TR i T T X A SR T AR T
DEES AN NSV INEE . W IT N
AR, WA A B S RE RS TEE
SMERZS B A RAE R k28 B > )3 B > B3
B>l > LR > i > FRE > KR
>TIX(FS), KoK T F K A i
SRR KRR X, B () XA A A A
AR, B R 22 25 1%, /M 22T 3 4% .

& 4 2009 FEM T E LT ALBPNESRERSBERHSNE

Table 4 The ecosystem static service value of different land—use type in 2009 in Fuzhou ({278, %)

2 Sk ¥ KU EHOER W JEX7/INCELY/F 2 2 freon IR S i GDP
X Wy W e L pise| A PO pEa L4

X 3.22 2.80 5.70 3.96 472 0.29 3.57 2.51 2.00 28.78 2.17
Gk 3.98 4.10 19.73 5.34 17.53 1.02 5.92 2.82 4.96 65.40 15.90
KRl 1.62 1.69 5.01 2.26 472 0.47 2.04 1.13 1.42 20.36 7.99
Jeg) e 8.43 7.20 12.18 10.11 7.83 1.01 8.34 6.16 3.93 65.18 33.10
T H 4.11 3.68 11.24 5.00 8.43 0.56 471 3.12 3.03 43.89 27.82
BB 4.39 3.67 6.70 5.18 3.87 0.47 431 3.32 2.05 33.95 43.04
Je] 7 H 6.56 5.46 7.91 7.65 4.02 0.67 6.20 4.87 2.63 45.95 62.28
AKFEE 10.88 8.84 11.73 12.69 6.10 0.87 10.27 7.94 423 73.54  119.38
PR 0.58 0.65 3.98 0.87 3.69 0.20 1.07 0.43 0.97 12.43 16.89
it 4376 38.09 84.18 53.06  60.89 5.57 46.42 3230 2522 389.48 14.77
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Fig.1 Spatial distribution of ecological static service values

in Fuzhou in 2009
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Table 5 The ecosystem service value of different counties in Fuzhou

X WX mET KRS EEER ErE BEE mER kEE CRRE /i
HAME(IZIT) 28.78 6540 2036  65.18  43.89 3395 4595 73.54 1243 389.48
M (LIT) 68.94 4821 1603 5072 21.11 1247  18.89 2527 8.68 27032
A RS E (T I8/hm?) 2.81 3.44 2.80 3.07 3.50 3.09 3.08 3.30 3.16 3.18
NBHEME T N) 0.11 0.54 0.30 1.02 0.80 1.70 1.91 2.72 0.35 0.57
A RS E (U7 I8/Mhm’) 6.72 2.54 2.20 2.39 1.68 1.13 1.26 1.13 2.21 2.21
NBEhEME TN 0.25 0.40 0.23 0.79 0.38 0.62 0.79 0.94 0.24 0.39
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Table 6 The correction coefficient of dynamic ecosystem service value

BDX OWRE- i L Z L A WhE  BRER L EINE
(t/hm?) A R (%) A wE Q l r N

(m*/hm?) (MN/km?)
il 5.56 59.55 96.39 0.46 2598 0.91 0.30 0.63 1.60
TR T 5.35 38.40 38.80 0.44 797 0.76 0.33 0.27 1.36
KR 5.45 35.10 38.90 0.43 1049 0.75 0.34 0.28 1.41
e fie £ 5.48 70.20 39.40 0.45 300 0.96 0.31 0.27 1.16
BV 4.70 40.65 34.70 0.49 471 0.71 0.28 0.21 1.25
BIRE 4.83 22.50 33.30 0.46 168 0.62 0.30 0.22 1.04
I v £ 4.99 54.15 29.20 0.47 164 0.82 0.29 0.18 1.03
pi &= 5.38 40.95 29.00 0.49 120 0.78 0.28 0.17 0.97
PR 4.57 22.05 33.90 0.36 970 0.59 0.44 0.32 1.40
S EYy 4.97 85.95 46.60 0.40 139 1.00 0.38 0.38 1.00

TE D™ i SRR TR AR RS AR i YR T CRE M AT 20100 s IMBAL A SR /R BRI (1 4 AR TN e 14142 2010)

P2 @ T 2009 4F - M A 25 R G 55 D BE sh 25 1 B2 6] 2 A1

Fig.2 Spatial distribution of ecological dynamic service values

in Fuzhou in 2009
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An Improved Dynamic Evaluation Model and Land
Ecosystem Service Values for Fuzhou City

HU Xisheng', HONG Wei*, WU Chengzhen?

(1. Urban Planning Department, University of Fujian Agriculture and Forestry, Fuzhou 350002, China;
2. Research Institute of Forest Ecology, University of Fujian Agriculture and Forestry, Fuzhou 350002, China)

Abstract: Ecosystem services refer to the goods and services that ecosystem provide to us. They
can be used to evaluate environmental quality and provide scientific evidence in decision making.
Many evaluations of ecosystem services have been done, but the integrated impacts of temporal,
spatial, and social factors on the estimation methods of ecosystem service values are rarely
considered. Here, estimation methods of ecosystem service values are summarized and classified.
According to our review, we suggest that spatial heterogeneity, social development level and
resource scarcity be taken into account in ecosystem service evaluation models. We therefore
develop an improved dynamic evaluation model including these three coefficients and apply it to
Fuzhou. The ecological functions and ecosystem service values of each county were assessed using
the Costanza method and our improved method. We refer to ecosystem service values from the
Costanza method as ‘static’ values, and from our improved method as ‘dynamic’ values. The
results show that the annual static value of land ecosystem services in the city is 38.948 billion
CNY, equal to 14.77% of local GDP in 2009; the annual dynamic value is 27.032 billion CNY,
equal to 10.25% of the local GDP in 2009. Among the nine administrative districts, the unit area
dynamic value of urban area is the highest. This pattern is different from the static values, but the
rank of the unit area dynamic value in the nine administrative districts is in line with the ranking of
land price. The application of our model shows that it provides timely, exact and helpful
information when making decisions concerning ecosystem conservation and social development.
This new model will have practical significance for ecosystem construction and environmental
protection.

Key words: Fuzhou City; Land ecosystem services; Dynamic value model; Engel's coefficient;
Population density
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