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Table 1 Frequency of heavy rain and rainstorm on the Zoige Grassland
oKk Hhiffy AN/
£y
N e ) Nl e N e

1958—1962 10 1 — — 7 1
1963—1967 18 0 5 0 14 0
1968—1972 10 0 8 0 5 0
1973—1977 13 0 5 0 8 0
1978—1982 14 0 16 1 7 0
1983—1987 15 1 9 0 15 1
1988—1992 10 0 6 2 11 0
1993—1997 10 1 4 0 6 1
1998—2002 11 1 8 1 12 0
20032007 11 1 12 1 8 0
2007—2012 16 1 9 1 12 0

At 138 6 82 6 105 3

KW 24 h /K E 25. 0~49. 9 mm, W8 24 h FF/KE 50. 0~99. 9 mm,
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Fig. 1 Area distribution of sand dune patches on

the Zoige Grassland
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Fig. 2 Distribution of marmot mounds on hills. (Marmot mounds are mainly distributed on the east slope, and only

a few are distributed on the south-west slope. Several frost slumps are formed at the north-west slope. )
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Table 2 Field investigation results of marmot holes on the Zoige Grassland
i jig R bEANE: i o 27 .
Hie = ZpE/ CE) B 2 58
/CND /m JEE T /m T /m M/ em
33.59396  102. 56499 3470 1.3%X1.3 0.56%0.5 25
— — — 2.3X1.1 1. 1X0. 44 23
— — — 1.7X1.4 0. 8X0.6 45
R49
— — — 2.6X1.6 1.7X0.73 30
. y RN
— — — 1.2X1.2 0.5X0. 6 14 —
TE+ B i B AZ Y
Jo Ju g sh
— — — 1.3X1.4 0.8%0.7 19 S
33.87046  102. 56944 3514 1.5%X1.6 0.6X0.6 13
33.87038  102.56974 3508 1.7X1.3 0.6X0.7 16
R52 33.87021  102. 56964 3509 1.8X2.0 0.7X0.6 13
AR
33.87026  102.56962 3511 1L5XL5 i;;ﬁ?%fg 9HLHO LI KU g R AR
AU S EE F TR
33.85357  102.56572 3512 2.8X1.1 0. 6X0. 55 12
33. 85315 102. 56565 3516 1.5X1.2 0. 66X0. 65 12
33. 85362 102. 56544 3520 1.2X1.1 0.5X0. 41 13
33.85378 10256455 3536 2.2X2.1 ., 120505
gy O EP—
3 e 1R 551
33.85387  102.56429 3536 1.2X1.7 B A 13U
33.85404  102.56414 3538 2.0X0. 95 0.93X%0. 46 10
33.85437  102.56363 3 545 1.8%2.3 1.1X1.05 14
33.85461  102.56369 3542 1.4X0. 95 0.71X%0.43 14
R58
33.85453  102.56416 3532 2.8X1.8 1.2X0.8 17
33.85466  102.56418 3533 1.1X0.9  0.53X0.51 1 BB i 7
33. 85469 102. 56425 3533 1.8X1.1 0. 76X0. 45 12
33.85484 102, 56449 3530 2.5X1.7 1.0X0. 4 25
33.85545  102.56478 3528 1.7X1.6 0.7X0.76 24
33.85561  102.56457 3531 1.7X1.2 0.85X%0. 43 8
33.85571  102.56455 3533 2.3X1.7 0. 84%0. 48 13 ) » ‘
SR 1710 A B9 B AR O U
33.85595  102.56425 3536 2.1X1.2 0.85X%0. 57 14
T 2.6241.27  0.4840.27 17.26%+8.29
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Fig. 3 Destruction of turf and scarps by livestock. A. Disturbance of yaks to turf;

B. a smooth cliff was formed on the scarp by scathing of cattle and sheep
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Fig. 5 Gully erosion and sand dunes at

the bottom of the slope
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Table 3 Field investigation results of scarps on the Zoige Grassland

4ii . {27 BEYOE S R1G] N
G o BHE/CE) — . L ]
/CND /m J T /m TH I /m i /em /M
R40  33.53263  102.71917 3477 23.0+2.4 3.4 0.8 9(O
2(0)
+
33.53270  102.71925 3478 18.742.5 1.2 0.2 10MD
33.53281  102.71925 3 481 19. 6+2. 3 3.6 0.7 6(O)
33.53363  102. 71968 3492 30. 6+2. 6 11.1 3.4 ()
33.53358  102.72036 3491 26.843.1 6.3 1.7 (®)) !
BEIKEAR A HOVD 14 A&
33.53329  102.72076 3491 39.6+3. 6 42.3 16. 8 24(0) B IR RPN
33.53320  102.72124 3491 54.0+4. 8 10.7 5.8 2(0)
33.53308 10272159 3495 26.6+3. 9 7.0 1.9 0
33.53301 10272182 3494 37.1+5.7 20. 4 7.6 10(0)
33.53307  102.72189 3494 18.6+1.9 4.8 0.9 3(0)
33.53279  102. 72202 3494 18.441.6 5.1 0.9 2(0)
33.53252 10272292 3509 36.1+4. 6 16.5 6.0 6(0) T A0 B A
33.53221  102.72307 3511 33.3+5.7 6.3 2.1 2(M)
33.53186  102.72332 3514 38.043.0 85 32.3 14O
4(M)
2(0)
33.53184  102.72256 3502 31.7+2.6 17.3 5.5
1(M)
33.53158  102. 72108 3482 12.240.7 4.2 0.5 2(0)
33.53172 10272094 3 481 21.7+1.7 8.0 1.7 2(0) JINBCIN PR B R
s M g AR A
33.53179  102. 72088 3481 19.942.0 6.6 1.3 3(0)
R53  33.86973  102.57062 3 486 26.8+3.2 5.7 1.5 2(0)
Ry, 33 86980 102. 57052 3 486 19.44+2.7 2.7 0.5 1)
1(®))
33.87239  102. 56977 3514 26.9+3. 1 14.8 1.0
R56 1(M)
R57  33.87252  102.56941 3517 70. 74,1 51.0 36.0 21(0)
R60 L 1(O) —
33.85655  102. 56435 3538 41.4+6.8 4.5 1.9 LMD S W B
R61  33.85713  102.56433 3540 19.5+1.1 12.8 2.9 1(M)
Sy 29.6+13.1  14.6+19.2 5.749.5
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JF K SIREARTTAR » 2 A RS FRIFT , (iR 2 15 5]
Pl 4 S it. 1973—1988 4F #5 /K 3% B 4k K R
4 0375, KARFTRFEL 20 thad 70 EARERE 5
U R 27 10" ho® 0BT RE I K FEPERLIR B
Wiy 1 R R gk 450 HRL RN, ATLIE Y, B

TRz WS IR PR B R . AR E S
R 2, B A8 T 2 AT DUl N i
SIZER . SAEAR R T R & i BURUE I 2,
R A AR 1 XoF S0 Bl AT ] 20 i oA DG HRGE .
R AN R i R VDR AL Y K e B i
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The Role and Mechanism of Rodents in Formation Processes of
Aeolian Desertification in the Zoige Grassland

Yao Zhengyi', Li Xiaoying"?, Dong Zhibao'
(1.Key Laboratory of Desert and Deserti fication, Cold and Arid Regions Environmental and Engineering Research Insti-
tute, Chinese Academy of Sciences, Lanzhou 730000, China; 2.University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: As a typical case in formation of aeolian desertification in alpine humid area in China, the Zoige
Grassland has been paid great attention for its aeolian desertification. By means of field investigations, in-
terpretation of remote-sensing images, this paper focuses on the role and mechanism of marmots (Marmota
himalayana ) in formation processes of aeolian desertification on the Zoige Grassland. The results show
that the distribution of sand dunes and marmot burrows in hill slope are similar in slope gradient and slope di-
rection. Destruction of turf is the key step in formation of aeolian desertification on the Zoige Grassland. As
a kind of large-bodied underlying-dwelling rodents, the burrows digging behavior of marmots plays a vital
role in destroying surface turf. Marmot burrow sites are usually located in open, herb-covered talus sunny
slopes. The collapse of the large opening of burrows leads to destruction of turf and exposure of loose sands.
The exposed loose sands are eroded away, causing collapse of turf which eventually leads to reactivation of
fossil sands and formation mobile dunes. During this process, the natural factors such as wind, water, freez-
ing-thawing process, gravitation, human factors, such as overgrazing, livestock activity, have played dif-
ferent roles. Digging of small-bodied animals such as Ochotona curzoniae and Myospalax baileyi can carry
sands to the ground. In severe rodent damage area, the rodent mounds covered about 5% of ground and can
classed as light degree of aeolian desertification.

Key words: Zoige Grassland; aeolian desertification; rodent damage; turf; slope runoff



