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Effect of overgrazing on grassland desertification in Maqu County
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Abstract; Grassland desertification in Maqu County adversely affected the replenishment of the water sources in the upper
reaches of the Yellow River. Based on an estimation of NPP and the theoretical livestock capacity of grassland, the effects
of natural and artificial factors on grassland desertification were analyzed quantitatively. The results were as follows ; the key
natural factor that affected grassland desertification was increasing temperature, especially the accumulated temperature of
=0 °C, and the key artificial factor was overgrazing. The effect of temperature increase accounted for 34. 39% of the
grassland desertification and overgrazing for 65. 61% . The grassland desertification phenomenon did not appear until the
accumulative effect of overgrazing was considerable. An increase of 10 000 sheep units in the accumulated overstocking
capacity would cause grassland desertification of an area of 3. 14 hm’. Protection of grassland from desertification should

mitigate or gradually decrease the accumulated numbers of overstocking on the basis of the forage livestock balance.
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Fig. 1 Variation of monthly mean temperature and precipitation in Fig.2  Variation of precipitation during 1969 —2005 in Maqu County
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Fig.3 Variation of annual mean temperature in Maqu County from

1969 to 2005
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2005 in Maqu County
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Table1 Estimation of overstocking numbers and area of grassland desertification in Maqu County

ERRER IHRBRER ARE E Y= A
Ep M NPP(1) (ﬁgﬁ%ﬁ?) (ﬁgﬁ%ﬁ?) (FE840) (T BAA) WAL R
Year The total NPP ' Theoretical ' Actual llv'estock Overgrazing capacity Accl{mulated ' Are&f of g'rassla.nd
(t) livestock capacity capacity . . overgrazing capacity  desertification( hm? )
(10* sheep units) (10* sheep units) (107 sheep units) (10* sheep units)
1969 3381988. 16 104.24 116.50 12.26 12.26 —
1970 3627583.57 111.81 124.31 12.50 24.76 —
1971 4009927.70 123.59 126.60 3.01 27.76 —
1972 3759467. 85 115.87 134.82 18.94 46.70 —
1973 3962147. 60 122.12 146.02 23.90 70.60 —
1974 3637566.47 112.12 159.83 47.71 118.32 —
1975 4381201.29 135.04 156.40 21.36 139.68 —
1976 3818886. 68 117.71 159.59 41.88 181.56 —
1977 3664859.31 112.96 157.92 44.96 226.52 —
1978 4540526. 64 139.95 161.66 21.71 248.24 —
1979 4406571.09 135.82 167.37 31.55 279.79 79.55
1980 3600325. 00 110.97 177.87 66.90 346.69 379.21
1981 4924303. 12 151.78 183.01 31.23 377.92 681.65
1982 3509596. 20 108.17 170.81 62.64 440.56 984.10
1983 3940959. 67 121.47 176.13 54.67 495.23 1286. 60
1984 4084392.24 125.89 182.88 56.99 552.22 1589.00
1985 3956313. 14 121.94 199.10 77.16 629.38 1891.40
1986 3989037. 35 122.95 205.73 82.78 712.16 2193.90
1987 3619149. 36 111.55 202.39 90. 84 803.00 2496. 30
1988 3867898. 69 119.22 202.87 83.65 886.65 2798.80
1989 4400129. 40 135.62 213.12 77.49 964. 14 3101.20
1990 3333671.81 102.75 204.26 101.51 1065. 65 3403.70
1991 3998757.34 123.25 205.47 82.22 1147.87 3706. 10
1992 4077982. 60 125.69 204.99 79.30 1227.16 4008. 60
1993 3328684. 18 102.60 207.67 105.07 1332.24 4311.00
1994 3859545.53 118.96 207.95 88.99 1421.22 4613.50
1995 3965785. 85 122.23 198.45 76.22 1497.44 4915.90
1996 3314377.00 102.16 206.45 104.29 1601.73 5218.40
1997 3660378. 95 112.82 205.06 92.24 1693.97 5520. 80
1998 4446780. 43 137.06 248.20 111.14 1805.11 5823.30
1999 4229087. 19 130.35 246.22 115.87 1920.98 6125.70
2000 3725011.99 114.81 236.81 121.99 2042.97 6428.20
2001 4156144.78 128.10 227.99 99.89 2142.86 6730. 60
2002 3685820. 46 113.60 220.36 106.76 2249.62 7033.10
2003 4722997. 56 145.57 220.43 74.86 2324.48 7335.50
2004 4017931.31 123.84 217.48 93.63 2418.11 7638.00
2005 4312909. 28 132.93 224.93 92.00 2510.11 7940. 40
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EMPURZHERGASERNE SR, RAMBIRRIE RN Rirr 5 ih 218 E A S B8Oy By
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B EH SR EEERAN ST SRR, 19499 £2 8 A0 6642 A, \HFEEE 63. 4 MFBAL
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4.48 73, K BRFGAHRRRRARRKRE BIGE T b 458 H B —, BUBULTERIA K 2F kK
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WIRERREE S, R EEN T TSR,

BEMRA FBHEM YL, N EET W 12 R R EOR, il € — BB W BURNESR , & i il B ZHEORRIEE
A S RGBT AR L R, se B R AR, B EERE™ , R BRI R K
B ARRS IR,

References:

[1] Hahn B D, Richardson F D, Hoffman M T, Roberts R, Todd S W, Carrick P J. A simulation model of long-term climate, livestock and vegetation
interactions on communal rangelands in the semi-arid Succulent Karoo, Namaqualand, South Africa. Ecological Modeling, 2005, 183 211 —230.

[2] IJavier Ibafinez, Jaime Matinez, Susanne Schnabel. Desertification due to overgrazing in a dynamic commercial livestock-grass-soil system.
Ecological Modeling, 2007, 205,277 —288.

[3] Wolde Mekuriaa, Veldkampb E, Mitiku Hailea, et al. Effectiveness of exclosures to restore degraded soils as a result of overgrazing in Tigray,
Ethiopia. Journal of Arid Environments, 2007 , (69) ;270 —284.

[4] ZouCJ, Wang K'Y, Wang T H, et al. Overgrazing and soil carbon dynamics in eastern Inner Mongolia of China. Ecological Research, 2007, 10
(22):135 —142.

[ 5] Kaine G W, Tozer P R. Stability, resilience and sustainability in pasture-based grazing systems. Agricultural Systems, 2005, (83) ;27 —48.

[ 6] Michael S Corson, Alan Rotz C, Howard Skinner R. Evaluating warm-season grass production in temperate-region pastures; A simulation approach.
Agricultural Systems, 2007, (93) ;252 —268.

[ 7] Allard V, Soussana J F, Falcimagne R, et al. The role of grazing management for the net biome productivity and greenhouse gas budget (CO, , N,
O and CH,) of semi-natural grassland. Agriculture, Ecosystems and Environment, 2007, (121) .47 —58.

[ 8] Eun-Shik Kim, Dong Kyun Park, Zhao X Y, et al. Sustainable management of grassland ecosystems for controlling Asian dusts and desertification
in Asian continent and a suggestion of Eco-Village study in China. Ecological Research, 2006,10(21) .:907 —911.

[9] WangH,Ren J H, Yuan H B. Study on the desertification mechanism of natural grassland in the source regions of the Yellow River. Acta
Prataculturae Sinica, 2006, 15(6) .19 —25.

[10] Zhang L S, Ma L P. Study on Desertification in Maqu County, Upstream of Huanghe River. Journal of Desert Research, 2001, 21(1) ; 84 —87.

[11] Wang G X, Cheng G D. Characteristics of grassland and ecological changes of vegetation in the source of Yangtze and Yellow River. Journal of
Desert Research, 2001, 21 (6):101 —107.

[12] Gao X C, Jiang A Y, Li J M. An institutional explanation of “over-grazing” and institutional design of a control system. Journal of Lanzhou
University ( Social Sciences) , 2004, 32(4) ;115 —120.

[13] QiDC,LiGY, Chen WY, e al. Present status, causes and control countermeasures of natural grassland degeneration in Maqu County. Journal
of Desert Research, 2006, 26(2) ;202 —207.

[14] Wang S P, Song L C, Han Y X, et al. Impacts of climate change on ecological environment in Maqu Grassland. Journal of Glaciology And
Geocryology, 2006, 28(4) ;556 —561.

[15] YaoYB, YinD, Wang R Y, et al. Climate Changes and Ecological Effects of the Grasslands in the First Meander of the Yellow River. Journal of
Glaciology And Geocryology, 2007, 29(4) ;570 —577.

[16] WnaglJ, Yu YM, Sun X Y. Effects of excessive grazing on grassland eco-system services valuation. Journal of Natural Resources, 2006, 21(1) ;

hitp : //www. ecologica. cn



15 S8 G I oLy SUERT R R A 153

109 —117.

[17] Niu SW, Zeng M M, Liu Z G, et al. The Valuation of ecosystem services and the design of policies on ecological management in Maqu County in
the upper reaches of Yellow River. China Population, Resources and Environment, 2006, 16(6) ;79 —84.

[18] ChenSQ, Wen L J, L S H, e al. Study of NDVI and climate change in Maqu County, upstream of Yellow river. Journal of Glaciology and
Geocryology, 2007, 29(1) ;131 —136.

[19] HuZZ, et al. Prataculture and environment development in Qinghai-Tibet Plateau. Beijing:Chinese Tibetology Press, 1995. 27 —30.

[20] Zhao HL, Zhao X Y, Zhang T H, ez al. Study on Damaged Process of the Vegetation under Grazing Stress in Sandy Grassland. Acta Ecologica
Sinica, 2003, 23 (8) :1505 —1511.

[21] Zhou G S, Zheng Y R, et al. NPP model of natural vegetation and its application in China. Scientia Silvae Sinecae, 1998, 34(5) ;2 —11.

[22] Zhou G S, Zhang X S. A natural vegetation NPP model. Acta Phytoecologica Sinica, 1995, 19(3) ;193 —200.

[23] Yuan H B, Wang H, e al. Analysis on desertification dynamics and present situation of the natural grassland in Maqu County. Journal of Gansu
Agriculture University, 2006, 41(1) ;73 —78.

[24] Hou FJ, Yang Z Y. Effects of grazing of livestock on grassland. Acta Ecologica Sinica, 2006, 26 (1) ;244 —263.

SE 3k :

[9] E (L4, RER. HMRK RAEHLIEAMFBI. Bl 2] ,2006,15(6) :19 ~25.

[10] Bk, THSrb. SO 0 i 5 H W WAL 5% R E Y, 2001 ,21 (1) :84 ~ 87.

(1] FARS, REM. TR H S T 5 2 A A5 . s E Y E,2001,21(6) ;101 ~107.

[12] BdiA, RO, 2R “ R O R R R H B — N B A BB BRLRME SR 2%, XN K2R GESR
Z4R) ,2004,32(4) ;115 ~120.

[13] RBEL, 2S5, Booll, %, 20 EWS i B R AR LIUR RE ZIATER . 5P EE,2006,26(2) 1202 ~207.

[14] EEW,FEE, 5. Bl EELN A STRER BN, 1K+ ,2006,28(4) 1556 ~ 561.

[15] BREEE, EHIE, 7R, 5. EH S TR LR AL WY £ ,2007,29(4) :570 ~577.

(161 i, BT, BB o B A 25 RIS HHE RO — LA H A A TS R B B AAFEIR2EIR,2006,21 (1) 109 ~ 117.

[17] 4403C, BORER, XIES, %. RO WE i 5 RS MR (B A ST BB FEAD - FIRSIRHE,2006,16(6) :
79 ~84.

(18] BRHLHR, SCRTIE, Biboe, 3. 5000 b i S B S SR B LBRSR. k11 £ ,2007,29(1) ; 131 ~ 136,

[19] #HW,SHE FREENELRRSASTE. L5 . ER2E MR, 1995.27 ~30.

[20] SRAHk, 2T, Kb, 5. OBOHNE TV R M B B 2 2524, 2003,23(8) : 1505 ~ 1511.

[21] JEP M, 5500, 2. AARERRSS — e BB R, MR, 1998,34(5) 2 ~ 11.

[22] JEP M, AT, B AR B — M T BUIAR. A A 2R, 1995,19.(3) :193 ~200.

(23] REW, TN, % BB RAS MBS RIVRA. HAKILAZEEHR,2006,41(1) 73 ~T8.

[24] REKIT, B3, MOMORES S0 FFR. A 25224 ,2006,26 (1) 1244 ~263.

hitp : //www. ecologica. cn



	01b10.pdf
	01b11.pdf
	01b12.pdf
	01b13.pdf
	01b14.pdf
	01b15.pdf
	01b16.pdf
	01b17.pdf
	01b18.pdf

