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Abstract: Grasslands are an important resource for animal production and ecological conservation. However ,farmers tend to
focus on short-term economic returns and neglect the ecological benefits of grasslands. Overgrazing and depredating
management practices have contributed to grassland degeneration, reduction of water resources, productivity decline, soil
and serious desertification problems. Grassland degradation not only affects economic sustainability development, but also
threatens the social stabilization and ecological security in northern pasture areas. The GIS-based models of grassland
productivity, ecological services value and functional classification were designed using an analysis of grassland production
and economic performance, ecological service value significance, and season grazing using features of the Aletai pastoral
area in Xinjiang as a case study area. Control and optimization mechanisms of grassland resource were established for this
model of space and time structures of grasslands. Grasslands were divided into conservative function sectors, mixed function
sectors and economic function sectors based on dominant functions derived from spatial distributions in the Aletai region.
Results showed that the main function is productive grassland, that is focused on maximum economic effect. It covers 6.49

million ha accounts for 65.8% of the grassland area, and is mainly distributed in plain desert areas. The second function is

ESTE : [ B ARIES VBT H (30730069 ,30571316) ; RERFFHIHES: (GEF) Hlf- i35 400k A VB H (052456-CHA-GS-Y-4) ; W%
HEBLHE S ¥E B H (08BJY035)

IS E#9:2008-08-01;  f&iT H #§:2009-03-24

* W iRAE#H Corresponding author. E-mail ; liuxingyuan@ lzu. edu. cn

http ://www. ecologica. cn



5852 B ¥ R 29 &

conservation grassland, which is mainly devoted to ecological and social values. It occupies 1.36 million ha accounting for
13.9% of the grassland area and is mainly distributed in plain desert steppes, mountain steppes and alpine meadows. The
third is the moderately productive and protected grassland, dedicated to multiple benefits by rational use. It covers 2.0
million hm®, accounts for 20.3% of the grassland area, and covers in mountain steppe deserts, mountain meadow steppes,
mountain desert steppes, mountain meadows, flat meadows and alpine steppes.

The method of grassland classification management was carried out according to established mechanism guidelines. The
stress of production in grasslands should be transferred from ecologically frail regions to oasis regions by building economic
function areas and, alleviating grazing pressure in ecologically protected areas. Consequently, a coupling construction was
developed from function, system, time order and space to produced, result that can promote sustainable development of

grasslands resource utilization in northern pastoral areas.

Key Words: northern pastoral area; grassland function; classification management; sustainable development
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Table 1 Community features of grassland types in the Alati region of Xinjiang

RHER FHAK  RHERE ROEEE

fﬂﬁ?sgj’t Grassland area  Coefficient Height Coverage ]E)E ?%Efﬁ’ .
rassland type ) ominant species
(hm®) (%) (em) (%)
E%ﬁﬁ% 6400 89.6 16 ~24 40 ~60 %ﬁii%d@i%
Alpine steppe festuca ovina, Festuca sulcata
RARRR 489700 87.4 12 ~30 6500 ~ AEMREADE
Alpine meadow bunch grass, Cyperus digitatus
B
Mﬂﬁﬁ.ﬁ% 655800 97.0 40 ~90 55 ~98 KA ’%téi . .
Mountain meadow Alopecurus pratensis, Bromus inermis
3 X JNB
Mﬂﬁﬁ‘ﬁﬁﬁi 162600 89.2 20 ~40 55 ~90 WERE PH ..
Mountain meadow steppe bunch grass, Cyperus digitatus
L[liﬂ’.ﬁ)?’:% 841600 81.4 20 ~35 40 ~60 7@?3%\%%\035. . .
Mountain steppe Festuca sulcata, Stipa capillata, Agropyron cristatum
Ly 7 P EE TN TS
Mountain desert steppe 309300 81.3 14-~32 15~40 Stipa capillata, Kobresia bellardii
L3t B JRAE TR 2 IUERIE AN 2 NS
Mountain steppe desert 477700 77.6 7~34 20~40 Stipa glareosa, Alhagi psuedalhagi,Kobresia bellardii
D I 32900 79.9 8 ~20 15 a0 DRI EI KT
Plain desert steppe ’ Stipa glareosa, Kobresia bellardii, Cleistogenes squarrosa
PRI A B JE B3
Plain desert 6486900 67.7 4-45 10~55 Anabasis pelliotii, Suaeda glauca, Salsola collina
R L XES 389600 79.0 9 ~150 30~100 DT MBR AR
Flat meadow ’ Calamagrostis epigeios, Agrostis gigantea, Hordeum bogdanii
£ Total 9852500
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Table 2 Grassland productivity for each grassland type in the Aletai region of Xinjiang

BeR oAk LA BEED AR
B A X . Area for grazing 1  Carrying capacity Index productivity
Crassland type Yield , Pasture utilize rate sheep unit (6c,, x10 ‘o) (K.)
(¥, kg/hm®) (Ui, %) (GC; ,su /hm?) !

T FEHJF 2 Alpine steppe 1335 45 0.8118 0. 4655 0. 0006

= JFEHI45) 2 Alpine meadow 2694 45 1.6382 70.1146 0. 0846

11 #1545 2§ Mountain meadow 5906 45 3.5915 228.4647 0.2756

11 3tb 75 45) B JFL & Mountain meadow steppe 3275 50 2.2128 32.0942 0.0387
1145 {2 Mountain steppe 1416 50 0.9568 65.5467 0.0790

11 48375 25 5 I Mountain desert steppe 900 35 0.4257 10.7047 0.0129

1 3b BE AL RIS Mountain steppe desert 867 35 0.4101 15.2022 0.0183
SRS B 5 Plain desert steppe 906 35 0.4285 1.1264 0.0014
R FE 1S Plain Plain desert 1395 35 0.6598 289.7598 0.3496
SF-b 48] 28 Flat meadow 7926 35 3.7488 115.3821 0.1392
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Fig.2 The productivity of each grassland type in the Aletai region
of Xinjiang
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Table 3 The value of annual ecosystem services of each grassland type in the Aletai region of Xinjiang(2000 prices)

i g RUESWENE  BESRERE  ASEE O
Grassland type Cover rate Service value pezr unit Total ser\;lce value Index of service value
(%) (S;,US8$/(hm?+a))  (P;, x10°US$ /a) (K.)

T FEHJF 2 Alpine steppe 76.6 77.54 49.63 0. 0005

= JFEHI45) 2 Alpine meadow 98.6 309.47 15154.75 0.1504
113 55 45) 2§ Mountain meadow 71.3 417.65 27389.49 0.2719

11 3tb 75 45) B JFL & Mountain meadow steppe 61.5 320.76 5215.56 0.0518
1145 {2 Mountain steppe 63.8 172.14 14487.30 0.1438

11 48375 25 5 I Mountain desert steppe 33.1 42.36 1310.20 0.0130

1 3b BE AL RIS Mountain steppe desert 32.5 53.36 2549.01 0.0253
SRS B 5 Plain desert steppe 50.5 81.58 268.40 0.0027

F IR Plain desert 20.1 31.56 20472. 66 0.2032
iy % 4] 2K Flat meadow 76.6 472.13 18394.18 0.1826
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Fig.3 The value of annual ecosystem services each grassland type in

the Aletai region of Xinjiang
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x4 FEMHREMFRNES X

Table 4 Functional classification sector of grassland resource in the Aletai region of Xinjiang

F A Grassland type PDS MS AM MSD MMS M MDS MM AS PD

K
R e s 0.52 0.55 0.56 0.72 0.75 0.76 0.99 1.01 1.20 1.72
Index of classification
ThREX HBX RAEX LY
Function sector Ecological sector Mix sector Economic sector
T Area(hm?) 136.42 200. 14 648.69

* AS: [ FERLJFI Alpine steppe; AM ; 15 €5 48) 28 Alpine meadow ; MM ; [113th %5 48) 2% Mountain meadow ; MMS ; 113 55 48) #5 i Mountain meadow
steppe ; MS : 1113 55 L2 Mountain steppe ; MDS ; 1113 5 % {2 Mountain desert steppe; MSD: L1355 JF 435 & Mountain steppe desert; PDS ;i
T HL 2 Plain desert steppe ; PD : - JFE 152 Plain desert; FM : - #i45) 2 Flat meadow

1 ANECH SR (P JEFE I ) |, 330 40 Bt A 25 IR 45t 1B
i, WA= J168 7775 , B A2 B 28 1 X 3 2 A U
L EREFRER 2B EHE; B R FELSREE K
TEEAE0.6 ~ 1.5 Z A1 HATE 6 B b ST (1L 3h BE R
ACTETR | L b B ) B SF- b 5 ) 1Ly b S VB DR o 9
BR L E M) /S EA ARSI RX & EE
H, 763 NIIREX R, A SR T BE X RNR & h RE X TE
TR/, 5 S B TR 34. 2% , 205 T AR X A B T
FREK, 5 BB HL T AR K 65. 8% . H T Bl ih 2% b [X 25
R ZE A S, PR R E R R E AT
Yo BARBAIEEE 7110 0. 66su/hm’, HEFE & 5
PR X BB B 35% o X —2r 245 R Xt B R b
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4 Ttig
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Fig. 4 Classification management area of grassland resource in the

Aletai region of Xinjiang

http ://www. ecologica. cn



5858 B ¥ R 29 &

SRS A BRI AT, XA BB R AE R R, RS BRI  GB AR
G SRR o DRI, SRATE 4 R A A LR R 7 A0 2 PR AR AR [ B S g A
FEITRAEZS IR S5 W EL A28 53, S S St SRR 70 SR B WL 5 5t DA s (B30 0 S 2 B DO RE X IR Dh REIX A
HSHRAP NIRRT R LB IRAE DD E VARG I PP S [B] R 454 , IX 0 52 38 FIME IE B AR [ 247 A9 503
RERAZERN, MR RMEET N, EAEENIEEMEMIAEE L. FRIESRLE KIS
R T IR R - MR E R SRR BT, 7630 E B 377 B XA 5 _E 59 IR S8 X 39 — X 1Y
RET SO AME . EXTARBHX , BEE G IR AR 7= ) FA SR 55 M (E 2 AL, T A2 IX
TEBLHARE (K 850 BARYE Lt F b B HOL &5 R B 5 A SR BRI TBIT

RO EIR N I s 1B L B T AR DX IR A 7 K s, AR X 0 A A IR 55 Th RE B EE AT
T RE XS F) T2 S D RE , AL S st IR S A , L 6 18] 25 ) _E TR IR SRR S5 , B A0 B AR P G R 7K T S
R RO E A, 5 R T BE B0 3t B R T R B AR S R A5 T B MDD BB 3R
ALY BRI R A E D R AT RE X MR B, #E S T A, K IR A% P I IR OSSN
FEPR AN T3, 7850 A AR X R, S A O & 000, HEAT Bt S O R AL A = 28 . FEAE = TRAR Y
KREEIRTR SR R T BB E B 3, DR F & MOl B A 730 , 3 I R & PRl , B
PR AT A R B AR R E RS o 2R S URAESR , B SR R A R st 5 5
R ESHMEBOR , iEH RIBHOR &, 5 AR UK LSRR ARSI REX, BATH 7 S, R TR X
A S RGN RE R SR R T, B R E K LR AR R B RP SM H Y . BT E
I 244 3 B b 7 A A PR 5 2, TR T BB X 2 i 30 4 2 e 7 e B 0 L T A 38, o 3
TE—E PRSI0 AR 1 T SO BT, IR Bt A 7= B R B AR 2 i o2 ol % B %
B REE  FBESHRX MR R  BRIR G 208X HIBUE T , K 53t 3 Ol B A 7 F O e 1) 855 2 BE
Xo ZRIERAE B AL ML), TR RABAMER L L EHIT, &R X IR R A
T RRAREARES , X 3 Kol X Y 1o BREAT 3 25 98 #2420 B A sh 25 W D R R AT 7 R 2 B I BOR IR
BE o BRI, R 3S BARR IR A A A S HCER B HEAT Do K RUBE B e T S5 9P, B4R IX R 3 A 5
ARG LU BNZERA , FHBTIR B 70 SR 428 IR SRR AR

RO YER M R A AU — R R, W R B BOR LR BB MAE RSy EE SR
X FAMEBURRUL, 2T 5 B R ACRAMNTIE SR B B AR, X TR Lok U, A 5580 A M2 B A4t A3 A
PR R A EAR, B TR B ] RS R R Z X BT T P AT — R A . B IR R A RN
A BE ) AN A TS5 B , AN BRI HIE SR AR 1o 1A 5 7 P 0 e T AR 7 R TR R e i ) A
S NG AT 1 B U IR R , X R X H) S B AR U 5 IR T A RERAE . R UL, FEBUN 2
W, BSLEA S FE R IR R B AR, IS R A ERRRAT N, A SRR R
R P45, SRR R IR B AT 3580 R J o ol TR B b 7 BUX ZEAS R AL T AR R 52 E 55 O M X, BR35E
Jess R — AR R R, BRIE B U, 46 R0 b XA E BT R R B Ol A ™  (EX SR G i B Ol X
LU R RIEER , F i R R S B R BRI, UL R R & HOlk A7 , BUSE 5 BT 7E— 2 i 22
o ABRFTAL LA A 7 ) A A AR5 (B P A PR 7 L W UR R 70 SRR B HE R, B B B A 53R 55
eSS T , T BOR - U R B F R M TE R B RE X, B MO — P IR A RIRER BT, FH IR 2R
LERMHNEERS, B TREF LR TR E I S0 A AN TATR KB R, J5 i ] 7R X
LB PR I L IR I BB T 0 R AR, A F b PR A I ) R B AR AT E 17
W AR
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