ISSN 1000-0933
CN 11-2031/Q

Acta Ecologica Si




L/ L E

®*®>
" (SHENGTAI XUEBAO)
PR S RN 335 F£3H 201328 (EAT)
5%

B RGEREINEEEIN S EIE
BIE A RTALE ARG, PEGBIFEHrH e Gretchen C. Daily, X £Z 4 12 % (669)
T RE A AAMENUE B BTG FE G eeerrnnnerrennae e MHEEE,H &5 F (686)
KR A SSAENE TR THER P AT R—— ARG FIMEA A B oo

.......................................................................................... BRKLK W, BEE,E (693)
ARGGIRL ST TSR o ooeeerrrmriee e B EE KEEE L (T02)
G ER AR AR S TR BT TAIE coveeee e G LA A EEE L (1)
FNMERR A S AR EH X AT oo B ORLEET AR L (718)
LA R AT AR REIRS 0 F R VASE Z K BRI A ] e HiLlgE BHA K % (726)
B B BT TE T G A A A T B B vvveeeeeeeeeee e B x| E B (737)
BE AR ARG LIBE RN T AL G AT E cveeererreennneeans BEW Y B MRS, % (746)
BB AT XALR AR RGBS A Zn G A5 e B ML MEEE A A2 (756)
EBBE IR A RBEP R AEZBREAMERRM rvvvrieeeeeeeeeeeiiiineeeee Zlgls B R H A% (T64)
HRRETEBIZER G R ZIMAEIEAE cooeeeereererereneenieninneinenneenna KOELY B MMEEE.Z (771)
HRASEY T2 R BAMK A EBIERIFAE e & W, E B F,% (780)
R A ) e B o 7 ) = S ok, W, EEFR,%E (789)
TNMEERRES RABAE G RE LG EBIRFE o ¥ B, EER,E O, E (798)
AR EIE 52 RER
R BB —— A A BTG IRIE A R B R R TR e ¥ 9.7 E (809)
R IRIE AR I G AB AL eeernrnetn e A EM LT (825)
M AR A BRI D L LRSS IAr S AEPEAE T AR D eeveerrerrmrmmnnenernnennnnnanns Tk, EEE, E80 (834)
MESEMES
CHE R AT ML B L HE K BGFEFT <o reeeeee e oL E KL GEE A (844)
NEERREREZZERHMRMALERAES o X FA, EEA, EEF,F (856)
T 6 3 F R GG HARAZT BAR TG T e B & AR A (867)
FeAtrt BB A6 E 5B 3 A B e YA XA HAY L (876)
WA 4 ¥ AF LIE RGBT R RS BT R R R Leeeenenee FHRE.HE LB %% (888)
BB K ITACH A Ko A S A PE BT T 98] wevvnneerrrniee et BOKHE A [T B % (898)
BRFERHEANER L L Z HZTARARE DI oo, T T AR BT E 2 (907)
A F B3Rt B SPAD AAE LN R RUBRFGEL coovvere Bk L EAHE X (916)

ThEr BEETNASERES
KA G TAY TLFPATARE L BB EAE T coreeeeeeeeererrriieneeeeeeeiinans TUE,FER, T %,% (925)



KA R SRR ) 2% 23 K AR B S BB oo eeeeeeeeeeeeeeeeeeens R B Y A, % (934)

WL B AR M AR B AL R R A B A AR KLY, REZE,E (944)
ZRIRBLEREORRP REBELEENTRREFBEEE oo TARE KW, AEHE (957)
Z &l KB M R B M LA R ok BETE SR e B, E 17,5 4% (964)
=W RIEMEKRES

AT AR5 T FREN B FFARLE S50 F AT FHFIEDH ooeeeee KER,K #,EHE,%F (975)
A F CLUE-S AR 6972 /KRR LA 2 R 0 AT AREDL o vvvvmmnnnnnnennenens DA, H /N, 48,5 (985)
W ER

R AR TR IR Mt T TR A BTN ALK v errnrerrrrrn e FHRA A OME (998)
FTRE S B IRACK A T L B T F e EWF,HHEE (1011)

HAFIEARSE:CN 11-2031/Q * 1981 # m * 16 * 350 # zh % P * ¥90. 00 * 1510 * 36 % 2013-02

EEEEEEEEEEEEEE

HEEW: M QAR MR G ——0 1 Kb 2 37 v BT DA e U8 1 fe i | U8 2 91 1) i K 1 — YR ML 2, 4t 75 7 5
JE ZUEEARRRAE T 1976 AR IR, ZEIX AR | 52 DX B A1 AR 32 31 R A2 B2 (s i, B JE 1 4R R 47 X
FH ORI A KRBT RIR R RS L EAEE, b E B IR, S R e R S e kit — )
Ak [50 B— BE RS G , 2 5 RIS A BRI . dy T B F B B I 1L (A e, A B S I, B R H B
LEPN et AT

FERME: REfEER LMl K% E-mail: cites. chenjw@ 163. com



5533 B 3 W *$ = 2 e Vol. 33 ,No. 3
2013 4£2 A ACTA ECOLOGICA SINICA Feb. ,2013

DOI: 10. 5846/ stxb201203240400
BRI, B 4%, BRBHAS ==, AR, g p 5 A A8 AR 8 R OR S D RE = IRV RFIE B A TN 2R A 459l 2013,33(3) :0746-0755.

Rao E M, Xiao Y, Ouyang Z Y, Zheng H. Spatial characteristics of soil conservation service and its impact factors in Hainan Island. Acta Ecologica Sinica,

2013,33(3) : :0746-0755.

HRRAESRESATERFETEAFERINER

(AR A A5 ERBE IS 0 kT 5 X A 25 R 5 9600 %, AL 100085)

FEE  HI R A S R G AR AL F T S5 2 — 78 DR Dl ] DA B A S e A i A A AR IR, DT
BRGNS P AR 1528 255 AN TH InVEST, %R £ 42 35 R 50 HHE R DI RE Y 2 1RV RRAE B 52 ol R 3067 T 20 b7
SR, SRRV (1) MR 5 H IRy 8. 16x10° t, P BN AR IO R 1y 247,28 t-hm ™ a 25 (] E R B
DO SRR A3 A Jm , P Ll X R A S T RE O X AE H IR D RE M O 5 O TR FE G AR (2) RIRAES RGE A +
B RFD RE R BAIMK YR A IS TSR > B > B RS SR AR > TR ] > K FH > 52 b > 2R AR S Bl Bk, 1 SR A2 R B ik
TATABRG; (3) BRARK R, 3 &R N FH LR AR SR ER 252 0 L R DI R A B 22 R 3 v s 7 T AU X
A7 R B TR — 7l A 7 B N 8 R DA S A F L B8] 5 By T B - (4 e 3 U G (P<0. 05) AR L 51 5 +
B2 pham R 3 IR ARG (P<0.01) , BRI A B (20 55 B 5 N K S I 3594 8 R 40 H IR ORFS ThBE BB BT 2 R K R
BR KR BEAT SPES RG BRI REFF A 1 TR Kk R 22 B

KB R AR S R GRS MR 5 InVEST

Spatial characteristics of soil conservation service and its impact factors in

Hainan Island
RAO Enming, XIAO Yi*, OUYANG Zhiyun, ZHENG Hua

State Key Laboratory of Urban and Regional Ecology ,Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Betjing 100085 China

Abstract: Soil conservation service, as one of the most important regulating services provided by ecosystems, guarantees the
ecological security and sustainable development of a region. We quantified the soil conservation service of ecosystems in
Hainan Island using the InVEST ( Integrated Valuation of Ecosystem Services and Tradeoffs ) tool, so as to have a
knowledge of its spatial characteristics and impact factors, which could be used for its preservation and ecosystem
management then. Our results showed that, the amount of soil preserved by ecosystems of Hainan Island was approximately
8.16x10° t, and the average capacity per unit area was 247.28 t-hm > a™' for the entire region. With regard to the spatial
pattern , the central part displayed a much higher capacity than surrounding areas in general, which could be confirmed from
the comparison of soil conservation capacity between inside and outside of Mountainous Area of Central Hainan National
Ecological Function Conservation Area( NEFCA). Consequently, this NEFCA could be considered to be making a great
contribution in preserving soil conservation service in Hainan Island. We also found that, the soil conservation capacity
differed widely across various ecosystems, with a descending order from shrubs, natural forests, to grasslands, rubber
plantations, pulp forests, tropical plantations, paddy lands, dry lands, mangroves, and shelterbelts. Natural ecosystems

were generally found to perform better than artificial ones in terms of conserving soil resource. Besides natural factors,
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economic development, population explosion and farmland expansion are important factors influencing soil conservation
service. Indicators such as gross regional product per area, GDP of primary industry per area, population density and area
ratio of farmland, showed a negative relationship with soil conservation capacity ( P<0. 05), while area ratio of rubber
plantation showed a positive relationship with soil erosion rate ( P<0.01). In conclusion; (1) the central mountainous area
was so important for erosion control and ecological security maintenance in Hainan Island, that it should be protected
carefully; (2) natural forests performed much better than rubber plantations and dry lands in soil conservation, although
their economic benefits went the opposite way. Ignorance of ecological benefits ought to be prohibited and preservation of
natural forests should be strictly and continuously implemented; (3) traditional agriculture should be transformed to
intensive one, so as to increase both productivity and ecological benefits of farmlands; (4) the economic development and
population explosion in Hainan Island might impair soil conservation service of ecosystems, as a result, tradeoffs should be

made to realize sustainable development.

Key Words: soil conservation; ecosystem services; Hainan Island; Integrated Valuation of Ecosystem Services

and Tradeoffs
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Fig.1 The spatial pattern of soil conservation service in Hainan Island

R1 BEPBLUREREESHERP X D RRREIESHE

Table 1 Characteristics of soil conservation service in Mountainous Area of Central Hainan National Ecological Function Conservation Area (NEFCA)

T Area F 3R R Soil conservation capacity
B TR e85y Bt
/10*hm? /% Amount per unit area Sum Ratio
/(t*hm™2-a™") /108t /%
YIFEIX N Inside of the NEFCA 86.92 25. 64 438.79 3.81 46.74
HIREIX HP Outside of the NEFCA 252.08 74.36 172.41 4.35 53.26

3.2 AR RGEEIA IR R I RERFE
HE R RS R GBI LARRAR AR IR F N R L BN R oA, f R R R A S R SR
RIEAT oy X geit 4R 3R 2,

K2 TRESRFELRIM TITREIFINEE

Table 2 The soil conservation service of various ecosystems

T Area F LR Soil conservation capacity

HERRGRA B DAL RN JsSi Hr
Ecosystem types /10*hm? /% Amount per unit area Sum Ratio

/(t-hm™2-a™") /108t /%
TEM Shrubs 0.47 0.14 568.26 0.03 0.33
KIRMK Natural forests 68.29 20. 68 447.43 3.06 37.45
Wi Grasslands 1.21 0.36 412.56 0.05 0.61
LK Rubber plantations 82.14 24.87 306. 74 2.52 30. 89
IKACHR Pulp forests 19.25 5.83 266. 84 0.51 6.30
#AERE Tropical plantations 69.32 20.99 179.56 1.25 15.26
7Kl Paddy lands 25.70 7.78 106.98 0.28 3.37
2 H Dry lands 53.78 16.28 71.51 0.39 4.71
LI AR Mangroves 0.08 0.02 41.39 0.00 0.00
Bl #'#k Shelterbelts 0.50 0.15 21.89 0.00 0.01
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Table 2 The impact of human activities on soil conservation service
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