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Construction of evaluation indicator system of China grassland ecological function
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Abstract; The grassland ecosystem, one of the most important terrestrial ecosystems in China, has enormous ecological
values. This article reviewed the significance and selection principles and methods of the current grassland ecological
function evaluation indicator system. Based on the existing research results, new evaluation methods were explored. A more
scientific, fair and operational evaluation indicator system is proposed by incorporation of Frequency Aanlysis, Expert
Advice Method and Analytical Hierarchy Process into the evaluation process. This system consists of eight evaluation
factors, including in order of significance, water and soil conservation, water holding, carbon fixation and oxygen release,

biological diversity maintaining, air cleaning, eco-tourism, waste degradation, and nutrient recycling.

Key Words: ecological function ;indicator system ; Analytical Hierarchy Process
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PREFE IR R ST 5 B T E—— AR B R R A R A T BB LA AR S IE
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GERMUEE R HATHR VR I RO B B A 2P IR . AT R A e 2 bR 3 T B AP AR S T BE DA S A
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1.2 f8bpiA R B )

TEM RIS TR , RIS R M R A IEVE R T EPE M BRI FIRTE2 , DR MCRT AR BUR
WG B SRR, RIS  ARYEPEAL X5 OS54 D BB LA B XS Re ok , 38 s B LA 5 Y TR 8 A , AR RL % A IE
AT TR, BHET 20 EH T S NAE XIEMHERA R B 5T o BT 8 i H 5 o vk SR -7 A o 7e
AR EIF T | 38 X BB SR T35 G R A0 )5 , 32 8 n T AL SR ) - O A] 48 AR P R
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REH S, REBEFIR LA RBRMELR S H8A E BI85, M Z U — 2R E 60, JF B AR N AR T2 it
2 A, BEARFEAEXT AR E o @] FEMEJEI o $E AR EAE THEA [ X3, % [R]— 28 B B A 2 T B VPAG B 1 L
Bo OHEZEREN ., PRSP R S THEIREE N K 2Tz .

1.3 PN TR 1 1

B B HENIEAR , X RBTHE S R IER . PSR, B — TR MM ARG TR, 2K
PGB X6 RGA R FIANRRZ T H AR R, B, MR TEA L, FEREXENE E R
SIMTEE FAR I A pr e 2 o AR AT X P AN A 56 SR L T 98 ST A S R P R & R A AR
TGt 43 i , SEBEAR Hafoh R AR B A5 e AT MR BGR 8 . R E WL RE LY BNA R T RIE M, BR
BALE G WAL A R 5 B2 IR X 45 8 Fapm BT 4R A 1 IR S5 B FE Bt A 8 R G IR 5 B B R BT o5 1Y
HEME T ER LB EMEN . ERTERH T EISE LT B R i sk, /2 20 tH4g 70 4240 H
EEIBEEFK A - L - Saaty /K, RMTKSHN R BARNEL K G RGBT, fEER KR E
WM, BRI E A 20 A ST RE 7EX LDy R IR LL ) BB LA B IR Th B HE AR BT o A E Bk,
BAHBRBANRE RS, B, AR 3 M EA IS Gk, i 2Rk % B IE 7,
B Ja i AN E K TR B HE A R
2 FMERERIMRER

YT HATIPN B R AR S T AR R A # € e A R i B2 RR K, B @i A R g o2
SEAEARH T L, R Ve Fe R BB, BT B AR AR AL E B HE T , &5 R 98 HE 7 I B AR 3K 1)
165 o
2.1 SR PRI

B SRR 7T, e TR AR T T . ZEUREE T 120 R ¢ T LR AR AN Th A 92 5 T W SR G &

http ://www. ecologica. cn



2624 E oA ¥ W 29 %

B, BATR TRBEAS R IRIEEA R IR T Costanza — > A K, Costanza 1 it B 4= B I BRI IR B HE R
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HEB RGN HEPF AR , DRI, 006 505 2 41T W 00 J U Sf 97 5.2 SRR , AT SE A8 A R B - (1) B2
VEHOCCHR A I A ST REFEAT , BRI A= Dh BB AT 5 (2) X SCRRBT I B 641 22 2 T 858 T HI 5 (3) 1% 3C
HIk P TR PR A R P B RS T R SEARE 1 AT B | 5 52 M SF LR AR B 5 A AR R B R IR
W5 (4) ZSCHREZEXS P Be 18 ARt AT W (E PP A4 F ELIZ 38R A BB N EAX D78R . Zad Rk , W A4 & 46 AF
AR BRI U 2R TOUAE B 3 TR IR, A5 & AL 4 AR E I SCHRIEA 20 R0 ASBRF0R LA 20
T SCHR P T B B S A S 5 1 AR08 SR R H 0 s 6 90 B, S 638 A3t 10 300, BRI SR /K IR IR 7 38
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%1 HhEEZKY Costanza {EMEIRERBRAHAELER
Table 1 The findings of use condition about Chinese experts for Costanza’s evaluation indicator system

I I fE4EH5 (function indicators)

Researchers WIKIE RELE EmtE AeER BRUR ASIKE EFyLAE &8 MR Ay
WH sC CFOR AC & NR ET WD P H BC

Costanza % [4] Y4 Vv Y4 Vv Vv Y4 Vv
X))
RkBH Gz
W g 112
Wi
B

vV
vV
vV
vV

<L

v Vv
v Vv

<L << <KL
LKL
L L <L

S O U N NN

4
!
=
4
L ALAIALIAIIIILILILI<LL<LKL
LA ALIALIILILCLI<LI<LKKL
<< <<

LI
LI K< <L
LK<

LI

L K<L

<< <L

LI LK
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WA
BRI (%)

Indicators Utilization

\O
w

95 80 75 70 70 55 45 60 60

“N/” FRZAEHR P 1k Fl means the indicator is chose to use; WH; water holding; SC: soil conservation; CFOR ; carbon fixtion and oxygen release;

AC:air cleaning;NR :nutrient. recycling;ET;ecological tourism; WD ;waste degradation ;P :pollination ; H; habitats ; BC ; biological control

B 1 I8 bn e AT ST 0T, T A H: DA 1 10 e AR5 | FS SR & AR, KA 430 3 4%
P ERRTE 80% U LKA RE L3 RFRK IR B Bk 4 SERTBURTE 60% ~80% KA & IR YRGS 15
oz S AE AN TS A A S B TR AE 60% LA T A RS AL T Bk, Horb R E LM IRK
TR A PR AR B 55, 35 95% , T2 B P 3R B ik o
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Fig.1 The study of Hierarchical structure model

@R M A B RARFAEAR Amax

= (BW);
Apax = 2 WJ

i=1 i

A ; Evaluation indicators of grassland ecological function ; B ; Environmental improvement function( EIF) ;B2 ;Biodiversity protection function ( BPF) ;
B3 :Social and cultural services function (SCSF) ;Cl: Water holding ( WH) ; C2; Soil conservation (SC); C3; Carbon fixtion and oxygen release
(CFOR) ;C4; Air cleaning( AC) ;C5:Wind shielding and soil fixtion( WSSF) ;C6 ; Nutrient. Recycling( NR) ;C7 ; Pollination( P) ;C8 ; Habitats (H) ;
€9 ; Biological control (BC ) ;C10;Waste degradation (WD ) ;C11 ;Ecological tourism( ET) ; F |5 the same below

P HINTAEIEE — PSR CF =2 (n Iy HIUTAG I R 0) B S BHL— BCHE L CR = CIZRI, 34F 1

m;
n

~9 B HIWTAE RS, T. L. Saaty™ 44 H T RI{H, 103 2 Fik o

F2 FHREN—BMEIERR RI
Table 2 Average and random consistent-targets R/

N 1 2 3 4 5 6 7 8

RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41

1.45

3

OHERREHT . ARRKBHFRIHTESR, E—Pia W E E—RRKEE T .

HRIE B HEP TR, BASRGTFN 8RS B RAE R HEF, K 3.
&Zig

LI HEAE—BUESER CR 73529 0.067.,0.01.,0.02.,0. 02, ¥/ F 0. 10, 32 Bl 1 BT A Wi R 2 B A
R — Sk, AR R T MR B R PSR KSR . IR BT ST 4 R A, B8 D REIALE B/, ORI HERR
H TR B XUE YD D REAR B 3R DD R WA B A B R I R A8 , 48 T e AR 0 28 AR S 4 S5 78 5 1
W, FHERA K E XTI, A JPRHR T L3RI REANRS XUE Y Ih BE& I LUK LARFFHBEAAZ SEBL 2% o BLAh,
HE P A E 3R T A W) SR VETh RE B H AT — L8228 B X A SRR HE4T T 09T, 18 A 583K,
AERF A Z R BB E NG B . B4 LA BTSSR, 45 Hh W R AL S T BE VRO 184 1R R R L 8 T,
e BRIR A E H R B/IMKUCA 7K AR FE BRFRK IR B Bt 4R R A ) AR i S RVE IR I R FEY)
KEFR EFRYIBRAEIN (R 4) X2 T — S AR KA, R RIER
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£3 BEENERHRF
Table 3 The weight and Sorting of indicators
PEEMGE T RE (EIF) L/ P22 SSRIRS Y RE
JiH Ttemes B1 1473 A ( BPF) B2 (SCSF) B3 CRAAMEW  EHT Total
Combined Weight Sequence
0.688 0.234 0.078
WKV C1(WH) 0.294 0.075 0 0.2198 1
A7 13 C2(SC) 0.203 0.075 0 0.1574 2
[ B4 C3( CFOR) 0.136 0.032 0 0.1009 4
Bk 25K, C4(AC) 0.092 0 0.161 0.0756 7
B RUEYD €5 ( WSSF) 0.136 0.032 0.096 0.1083 3
EFY)FAEFF C6(NR) 0.027 0.075 0 0. 0365 10
24 C7(P) 0 0.121 0 0.0283 11
i Hs C8(H) 0 0.344 0 0.0807 5
H sl CO(BC) 0.027 0.245 0 0.0764 6
EFYALFE C10(WD) 0.042 0 0.277 0. 0506 9
A AR C11 (ET) 0.042 0 0. 466 0.0653 8

EIF : Environmental improvement function ; BPF ; Biodiversity protection function; SCSF: Social and cultural services function; WSSF: Wind shielding

and soil fixtion

F4 ERERDEITNERER
Table 4 The evaluation indicator system of Grassland ecological function

YrfEtn

H#FR Aim A HERE S F5F5 NI Meaning of indicators
Function indicators
R A S TR KA (WSC) 1 B 1k 37K T3 XU R il EAT A S S R B RE U 1 55 A2 A5 S BE Prevent water
FBFEAR A A and wind erosion, improve soil formation and fix sand.
W Tk Y6 (WH) 5 Eﬁﬁ*ﬁlﬁ-ﬁ&% W%ﬁ‘ﬁ,ﬁﬁﬁﬁﬁ%ﬂ(\ﬁﬂ( Grassland not only has higher per-
meability, but also can store rainfall and water.
+HEFE E CO, K O, , 4ERF RS ik E B3I A4 Soil has the ability of CO, fixation
[t 4 (CFOR) 3 and O, release, can maintain the dynamic balance of oxygen and carbon in the atmos-
phere.
) BRAE B RGO E LA YR S48 AT A B B, i ELE BB R A F
L) 2R 4 H: Y% Grassland nl id ive place f i f biol
(BDM) rassland ecosystem not only provides survive place for various types of biolog-
ical species, but also effectively control the number of harmful organism.
Y255 (AC) 5 WM e O BEL A9 2 23S O T 0 R I M 75 4%, 0 3% 3R 358 i & Absorb pollu-
= tants, block dust, kill bacteria and reduce noise, improve environmental quality.
He AR (ET) 6 BFAE SR N AFHRAE TIR AR % 3L BE S L 07 M H Grassland ecosys-
= tem provide entertainment, authetic, culture, and education for human being.
B AL RGUAE B ARIXAL IR LS AE W i VE T, RE RS e A R B e 3 it
BEZEMAL TR (WD) 7 Wy, wE G HBE , I VA3 37 4 Grassland ecosystem can degradate livestock excrements,

avoid accumulation, and return nutrient through naturaldetrition, leaching and microbio-
logical degradation.

FERAEY S LM B IR HLR, JLHE N, P, KMainly about the nutrient

exchange process between biology and soil, especially N, P, K.

B IRY TR (NR) 8

S:Sequence ; WSC : Water and soil conservation; BDM : Biological diversity maintaining

4 g

MIFN G RRTE  ILBFTRAERT AT FE SR 2Rl _E BT BB — P IR R o G Bl IO bR i 10 S Y
GG TT 5 MR — B R RS REER . RERRRESLEIISHIT AR L KR B3t i 2al |
AL SRR ITTSNE S B AR RPN R U R R 4R B — R B ] SRR 1 B 5 3R 4%
PERARXT SEE AR, B 0 E T AR S BN ER B R R M R E SR AR S R GRS M E R A R
MR HERSE IHER BAR R SRR R MM BEE T A , Rt R BT UR MR 2 B B 5 & A R JRAE
SREHRIPIRLEHNAEREFZARREL TEEZNSENE AP RNEISKZHE L RIT
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i, Bk Z S AR B B Y R SR AR S T BB AR AN — B8 B P A I 28 Y, BRI IE WAl 3R E O A
KPR SRR E, B FH EZ R MBI AL, PEEFRAESRESWE S, A RIZEE R H A2
IReA 5, Wt IF — AP Dh BE7E AR R A R R R o B = AR M R A 2 . L, B — B H EE AR E
FHSLPREOLTEIMA R , 10T BHIS 5 LRI B IRES &, RERIE B IEHIE, BA 4 18 H & EL %
K AR A ST REAME P AR IR R
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B10 2 3 1 172
A3 177 0.25 1 BI1 3 4 2 1
R RHAER Ll R BKHFAE(Y BHL— b %
3.077 0.067 4.03 0.01
B1-C SN R X 2R
Al Bl B2 B3 B4 BS B6 B9 B10 B11
B1 1 2 3 4 3 7 7 6 6
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B6 177 1/6 1/5 1/4 1/5 1 1 172 172
B9 1/7 1/6 1/5 1/4 1/5 1 1 172 172
B10 1/6 1/5 1/4 1/3 1/4 2 2 1 1
B11 1/6 1/5 1/4 1/3 1/4 2 2 1 1
RRAFER BHL— Bk %
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