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Abstract

Quantitative evaluation of the river ecosystem services function can provide a reference for river
management and the rational use of water resources and comparison basis. Based on the natural
conditions and the available data of the rivers in Shennongjia Forest Region, the paper makes a
classification of the river ecosystem services function. The results showed that the total value of
the river ecosystem services function was 4,083,660,500 Yuan in 2013. The values of various ser-
vices functions from high to low were in such order as hydro-power, water storage, flood regula-
tion, providing wildlife habitat, leisure entertainment, water supply, aquatic production, envi-
ronment purification.
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TR AR A5 ARG FIATI A 0 2R B 2 R R A S5 A ELAE T O 8 — A [ 1] TR AR ZS RS %5 Thie
TR A 75 R G0 5 T A 2SI R BT TR B BT 4 R N 2838 LA A7 16 SRR 26 AR S5 80, Aot A2k
A7 ANA 35 B A TRk AT AR S R G AR AE S R RE[2]. I RE AR Z AEB SR G
FALFEEE Ty, NIXIBARRGMES RN E . RIBAESRGRSTIRE. RIS RGMSThEE. D
FREE R A 2 FEME AR B B AT RGUIRS ThRESE 7 T AR R AR S R GRS ThREAME VA 71
(A HAT, R A S RGBT EE 2 [3] [4], XA RS R 4 M A 55 Dh R (EL VAt b, T HLIE
P AR RGUIRS D REAM A VPG B S 1FA5 7k 2 80 v 7 B 5K, S D5 e it 78, 54k
AB ARG TREM AT R G — T 7k, W F BB KM AESIMES B MEA R R4k
XTI AR S R G55 ThRe A LB i B R R R AR 7= ARy, BRI i SRR AR S R G251
REAT VRS A R TR R AE S RA LM S TIREM 5e 8 . RS B IPA AN RISGsh i AE S R AR
WA [5], 4 ZVAT I B g i A 2 M 25 B R AN X SR AE A IR B AR 9 AR 55 o AR SCAR iR [ P9 411 3 FH AT 9 R
SRS AR BRI VR A AT IR A I, AR BRI AR S R G A IR S5 ThRE A BN E AT B RS, A
EONTT AT AE 2SS RGUIRSS TR B VPG 7RI A Jig I AR R9mT i S A MR i 5
2. AR S N R R
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AR AR X 858 PO JR T YL K &R, AFARYE L B N B, 2B B — MR K TR R A
LK R[6]e POKSCRFEI . B AR T LKLY, VLSRRI I AT (PR ) AR T 1L ik 43
L XA K/NEI 317 %, Horb 50~1000 km? [(I]37% 14 2%, 1000 km? LA V07 1 4%[7]. FAvI/K R4t K
JNRI 112 %, HrP U 55 4%, FITHEIRIR 57 4, RIS K 819.618 km, YA 1385.62 km?; 3
K BRI R/NRIR 62 5%, HA AR 29 %, ZEW IR 33 %, MIBUSKE 474.393 km, VISR
826.86 km*; AR /K RIAH K/NRIR 95 %, ol i 43 4, BATHEIRI 52 4, Wil KE 316.554
km, kAR 889.08 km?; WHIETI/K R KITAEMALE W — 0T, I8 K/ANRT 48 45, Hi iR
20 %, ZEUPEIRIR 28 4%, UidE K 115.333 km, ISR 216.05 km?[6].
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FRGUHEHE, XWFFTIABL 2013 SRR AR 55 T R L T A (B HEAT PP -
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1966 4F King[8]5 —IXIR RIS RS RS IX — &, 2 20 40 70 FFAL, B RGIRS DRI N
—ANBEREARE KBS HAETETA 0. 1991 FEFH FRR} 22k & 2 P55 ] Uk} 2 2% 512 (SCOPE)
BIHEMZ RN EE B T2 G R TEME NS4S RGRES TR LM E A5 7
IR R A B 2 T &Kk [9]-[12]

NT AR RSN E AT, Costanza %5 N5 H br BBEFLAE S R GRS ThEE A I &R 7
% KBAEME SR 16 MEBRGRM, HBAESREMS TSN 1T F, B ERAESRGRES M
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SRR RRTRBEIR S R SR AR KA DR 5 MR EHT T 20 515 [14]-[18], SCE A E A 4k
KA RS THRERI 7 2KT7i8, BIMRAE S RG4S The ki) 4 B8 A8 B A e R () B2 A FANE K2,
BARGFEMIK, KAk AKP=iEr=. WEETE . IRINB SR SCHES . EBOK. BEKS. 1%
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1) POk, FRYREC P A R — K AT, A BRI . A7 K A
HERAFEHKS . DA RTINS TT LR AT e, Hi S A0

V=X Q+R

b, Vo KBRS ThEEANE, Qi N5 | MR HIZKE, PSR | MK T A s o AR ZEMR X St
Hells, &XERKMN TR HOKE 3328 Fml, Horb)m IAEFRAK 284 730, A/ HIK 2909 i, IR4H
AFAEEHEI K 35 JiMl. MRAEMARZEMRIX AT K, KBt ThREN E )y 3201.35 Ji 7T
2) KT ETIRE . WA A Z 80K, o T F5E 3EE, KII K RIZREE A R
. KEMER TS ERE, HEAR:
V, =Q, xP,

b, Vo R R HEAE, Qo NG IR K B, Po Jy Az AT T O o MRS S i Eidls (0 < 1 Fiows),
PRARZEMR X W] I R 7K RE 2 &y 450,000 kw, AR HL RO R N 394,200 J5 2, BT B A A 4 s R A
HLRLAT 0.55 Jo/EETHEL, HUL RIS, MRIXDUKR/K RK IR LT ReE 2y 216,810 JiJT.
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Table 1. The value of hydro-power for each river

i 1. BKRKEFLAENE

btk B2y S AT R 7K e 2 7 (KW) ThRe M E (73 75)
[eREINeC 188,000 90578.4

FIR I 110,000 52,998

B IR TRC Y 57,000 27462.6

TR T 95,000 45,771
it 450,000 216810

HofiRdis Ry e it 4 R, il S Ht S AOAH OGP AR B T TSR B 5.5 (BB RIS Us . 20
BHAE)[16], FIAFHRIFNE Y 4125 JiTT.

5) WEUIKIIAE . W& ORI BERAEAJIHE: —J7 I, RIRIEHEAT B RIS E R A& K fE
Tio BITIRHBAEYIRT . BB K, SO K N VLT BRI (B 5, AT D T 3RS &, 38 3k
PRI H . 53— T5Ti, AR KPR R B oK b H BIE

V, =S, xP, +P,
X, Vs A E BRI SONORY IFE S TRIAR: PONBIL I AL aS s Po Ak, X HL LA,

MBHARE .

RYE CHARZEMRIX 2012 FEREHF AR RBGIHAIRD » AR AR IX K Rk e Bl A 4% R AR
6081 AW, HEAWAE 5.2 Ji7t, A 7.95 A, A¥IBEM 3% 25 o/ it

6) BHEKINEE. W T HRAFKLISL, ER—AN KRR, BEIELEKTIR. HITA 7R
FELE MO AR TR AN KPR, X Ah D Rek/ > 17K B S K TR S K TR . oKDy se i E R AR
BACTIEMAT IR, IRIEW B IE M AOK R, B /K B SE TRESRAG R AR /K =i B4 9% (14 9% FA A Ak
e, HEARXN:

V6=Qb'Pb

Hodr, Ve AIEIKAE, Qo AT BIBAEII K&, Py NIX TR AL /K & (IR AR (AL B /K & 1 25 AR«
FRAET A i, W HE K D RE AR R RS DhRe i —i 4, Bk, SIZELRUE A DR IE 1

TEOL R REAT VPN o El PR ORI R A2 A8 K AMIE T /K B IR S E 30% MR T 1, TE/K &N 24
ST AR AR B 70%[20]. MR SEMR X AR R E N 21.27 12 m®, 3L 70%, WK EN 14.89 12
m3. BALIE KA B B R — A R T B AR 0.67 Jt[21]. IR E R Giit B M Ge it 3 v Hon] &0
[20], 2013 4ELL 1999 4E & B 9 A% /K P 13K 35.4%, HtbHEs, HUEAAL & K B0 B 25 A 0.91 T,
Fffe BRI K ThRE N {E D 135040.69 Ji (L4 2).

7) PRALASEThREM (. SR KRS I 2 MRk b EE ) B AR R A M S SR T SR AR BT
R E AR

V; =M, S,

A, Vo NSRS ThREN (A, My RO AR LM R, S MRS AN . AR E A E X
(R TR, IR AL A BT AR 25 T RN AR E e AR, R R VA R AT R AL AR SR N R 2L, TR
B2 T TR A A L 3R X T X — IR 55 Th RE 4R AR 252035 Y 439 3 u/hm?[5] [13], Fré AR T 3648.09
Ju/hm?, (LL 100 3E7C i A R T 831 Jeit5), s E RSt RIS St 50nl &1, 2013 4EH 1997 4
JE B P A% B KO Bk 32.4%, $RAEAESE A4 AE A AAE A 5155.72 Ju/hm?, FAR AKX DU KK 2R s
R 3317.61 i AR, w1 MR A SRS E N 17104.67 Jiot, /KR THELERU7 3 k.
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Y, =Q, P,
AP Vo SR, QuETRIBACRES) FRETIRA TS K AR, Py oia K AL F AT A
ks ARHBRIS R (R G54, 2012 AR ISR TALBEKHRACR: 2006 77 t, HEKHPIRIEHR 43 90%,
AR BOKHEIIE S 227 73t HHOSHRE R 40%. 15 KAEEBRRIE : TokisKALHLE 0.8 e, &R
KA 0.7 JEhm®, BREATH SR FESUK RS (LD AE A 111,30 3.

5. &

WS TR, 2013 R ZEMR X PU KK R[S KRGS M ELI N 408366.05 Jiot, 4T
PRIEARIX A XA P2 I 242.91%. TEXTHAR ZEAR XK RIMTA 28 R GRS ME IV WA L 7K JIK
T R INAE Al i Ko 216810 57T, (HELTFMEN 53.09%, #LIRBIThfe L5 i/ N
111.39 JiJG, HEAFMAR 0.027%. & WAER RS RS ThRe 8 th = BURHEF K TP R IIRE > &
SR ThEE > WEBKINEE > RAESRINEINE > IRNGRIIEE > UKIhEE > K= fAEr=Thig >
FAL IR DI RE (LA 4), X UEBH PR SR A 38 RGAE B K Wb FIB A o & . R 2 A it
G5 RS JT T AR E MR .
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PR I, RTINS RGURAE AR, T N RIR AL T IR 55 ThaE K 2 R A= ERE )
AN, DT A IRT IR R RN R BOR Bl e SR AR AR [22] . IE 4K, 2K B @ i it i R 55
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Table 2. The value of water storage for each river

2. BKBRERKRDENE

IHAAFR IKBHEE(IZ m?) e E (i 7T)
TR &R 6.05 38410.73
SRR R 5 31744.40
FBI L K R 10.22 64885.56
it 21.27 135040.69

Table 3. The value of providing wildlife habitat for each river
3. BKRARERBERINENE

btk B2y S PRI AL (km?) ThRe M E (3 75)
FAIK &R 1385.62 7143.87
KR 826.86 4263.06
HIEIK R 889.08 4583.85
TAVEALIVI A 216.05 1113.89
it 3317.61 17104.67
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Table 4. The function and value of river ecosystem services of Shennongjia Forest Region

T4 MRIGTRES R GRS INEERER 5 RN E

EBRG MRS ME W E(ATT)
fLKTRE V; =3201.35
KITHEIT R TRE V, = 216810
K7 AT T BE V3 =153
NGl V, = 4125
T E UKD RE Vs = 31819.95
BEIKT IR Ve = 135040.69
POt T DIREM (E V; =17104.67
FLIR BT e Vg =111.39
it 408366.05

RIT A A S A B2 MUK, DS BAT JAE wT Fp 80 3 i 2GR AIE
E&mE

AW AT E 2R R R 5T H (52013GMD100042) % B .

SE3Hk (References)

(1]
(2]
(3]

(4]

(5]
(6]
(7]
(8]
(9]
[10]
[11]

[12]
[13]
[14]

[15]
[16]

I E, BRICHE (2004) WIRAES R R SLAMRRAE R AR &5 ThRE. A A KVL, 9, 41-43.
Hata, MEEK, BFEWE (2008) WMRAESRFERSIIRELTFMEIE. AFZE 5%, 1, 9-11, 25.

Luan, J.G. and Chen, W.X. (2004) Typical characteristics and service function of river ecological system. Yangtze River, 9,
41-43.

Brismar, A. (2002) River systems as providers of goods and services: A basis for comparing desired and undesired ef-
fects of large dam projects. Environmental Management, 5, 598-609.

T, BHH, 28 (2012) KUCARAER RG RS RN B, KA EPE 2, 4-7.
PR ZEAR X KR LTI RS (2005) WAL #hA ZE K X 7K 2R () K i R ARG L T A

WALE BT K SOK BRI (2001) #HREEMR X K SCRHIE. 7k X 1, 55-56.

King, R.T. (1966) Wildlife and man. NY Conservationist, 20, 8-11.

Ehrlich, P.R. and Ehrlich, A.H. (1992) The value of biodiversity. AMBIO, 3, 219-226.

Pearce, D.M. and Moran, D. (1994) The economic value of biodiversity. IUCN, Cambridge.

Gren, I.M., Groth, K.H. and Sylvén, M. (1955) Economic value of dunube floodplains. Journal of Environmental
Management, 45, 333-345.

Hueting, R., Reijnders, L., de Boer, B., Lambooy, J. and Jansen, H. (1998) The concept of environmental function and
its valuation. Ecological Economics, 25, 31-35.

Costanza, R., d’Arge, R., de Groot, R., Farberk, S., Grasso, M., Hannon, B., et al. (1997) The value of the world’s
ecosystem services and natural capital. Nature, 387, 253-260.

RFEE, BHE =, TAFE, ws, 2828 (2003) 9 [E F b R KA S REIRS aE K HLAES LM ET.
E R F IR, 4, 443-452,

BRAE, VS, B4 (2003) KD RIS RPN bR R RIIR Y. A AEF 4R, 1, 135-138.
TR, B, M tfe, B, R4 (2006) FRIMRAES KRGS TN, £847K, 9, 2971-2978.



AT XL S R GRS DI RE L B B 1Al

[17]
(18]

[19]

[20]
[21]

[22]

RKFHE =, BAAHE, ER0RH Wi (2004) /KAEAIRS ThEe T K H R BN BTN, 425577, 10, 2091-2099.
Bk, XIPERE, B, BEE, Mib— (2008) &VbITEEMAETBES RGIRS UM b5, THHA L
127 2, 5-1.

Xue, D.Y., Bao, H.S. and Li, W.H. (1999) A valuation study on the indirect values of forest ecosystem in Changbai-
shan Mountain Biosphere Reserve of China. China Environmental Science, 19, 247-252.

EHZK Gt /7 (2014) 4iit/A K. http://www.stats.gov.cn/tjsj/tigh/ndtjgb/

BREHE 2z, ERRE P (1999) o EFi S RGUES RS IR L ESAFMERIVIEO . L85, 5,
608-613.

F A, FlifdfE (2005) =3FHRIES RGNS IR MIME. L &K, 3, 404-407.



http://www.stats.gov.cn/tjsj/tjgb/ndtjgb/

	Assessment on the Function and Value of River Ecosystem Services of Shennongjia Forest Region
	Abstract
	Keywords
	神农架林区河流生态系统服务功能经济价值评估
	摘  要
	关键词
	1. 引言
	2. 河流概况和数据来源
	2.1. 神农架河流概况
	2.2. 数据来源

	3. 河流生态系统服务功能分类
	4. 神农架林区河流生态系统服务功能价值评估
	5. 结论
	基金项目
	参考文献 (References)

