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Table 1 Maximum yield of herbage in provinces of Tibetan
Plateau in 2010 2010
Province Area/( km?) Herbage yield/( 1) 372.16 t
Qinghai 71.715 2307.600 18395 t 49.43%
Xizang 120.506 2642.889 9432 t 25.34%
Sichuan 24.271 1393.069 38.73 t 10.41%
Yunnan 3.724 37.360 3843 t 10.33%
Gansu 6.216 467.993 16.73 t 4.50%
3.3
2010 2
2
101.36 t 27.24% 80.68 t
4 21.68% 74.3 t 19.96%
4 5436 t 14.61% 3193 t
8.58% 2053 t 7.93%
2 2010
Table 2 Straw yield of different crops in provinces of Tibetan Plateau in 2010
Province Wheat straw Corn straw Bean straw Potato vine Rape straw Vinef/:ggt;gii;;ue of Subtotal
Qinghai 39.83 12.87 13.55 19.07 86.52 1211 183.95
Xizang 26.62 3.16 3.52 5.51 8.62 46.89 94.32
Sichuan 5.59 16.48 479 475 1.88 5.24 38.73
Yunnan 3.65 19.16 453 1.14 0.68 9.27 38.43
Gansu 4.99 2.69 3.14 1.46 3.66 0.79 16.73
Total 80.68 54.36 29.53 31.93 101.36 74.3 372.16
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Balance between actual number of livestock and livestock carrying
capacity of grassland after added forage of straw based on remote
sensing in Tibetan Plateau

Li Gang®, Sun Weilin?, Zhang Hua®, Gao Chunyu®
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy Agricultural Science, Beijing 100081, China;
2. Institute of Agricultural Economics and Development, Chinese Academy Agricultural Science, Beijing 100081, China)

Abstract: In order to quickly and accurately know grassland productivity and the balance between the actual
livestock and carrying capacity of the grassland, to promote the rational use of grassland and ensure the
sustainable development of ecological environment and animal husbandry on the Tibetan Plateau, it is necessary
to estimate the stock capacity of natural grassland and grassland after supplementing feed, as well as understand
grassland balance situation supplementing feed before and after among different administrative regions in the
Tibetan Plateau. The study estimated the grass yield on the Tibetan Plateau and analyzed the yield’s spatial
distribution of natural grassland using an improved model of CASA combined with the data of NDVI from
MODIS, grassland type maps, meteorological data, soil texture on the Tibetan Plateau. The paper adopt the
method of straw-to-grain ratio to estimate the volume of straw forage among different administrative regions in
the Tibetan Plateau and then to calculate the carrying capacity of the available straw resources of each county.
According to the grass yield, carrying capacity of straw resource and the real number of livestock, the paper
identified the overgrazing of all counties and cities with grass build balance model. The results showed that the
annual grass yield of different regions in the Tibetan Plateau varied a lot in 2010, and the maximum was in Tibet
with the largest grass yield of 26 428 890 tons, followed by Qinghai Province with the yield of 23.08 million tons,
and Yunnan was the lowest, only 373 600 tons. The total livestock carrying capacity of natural grassland in the
Tibetan Plateau was 83 630 365 (standard sheep unit, the same below), in which, the livestock carrying capacities
of Qinghai, Tibet, Sichuan, Gansu and Yunnan were 28 890 963, 27 893 522, 18 540 968, 7 964 236 and 340 946,
respectively. The overgrazing among each county and city in the Tibetan Plateau was very common. Without
adding feed by straw forage, the quantities of the county and city with the overgrazing rate more than 5 times,
between 2 and 5 times, less than 1 time accounted for 7.69%, 28.84% and 38.82% of total county and city,
respectively. And the counties in which the actual number of livestock did not exceed the local maximum carrying
capacity only accounted for 11.19%. In case of adding straw forage, the proportion of the counties without
overgrazing remained the same, however the situation of overgrazing county improved. The proportions of the
county with overgrazing rates more than 5 times, between 2 and 5 times, between 1 and 2 times decreased by
3.2%, 4.49%, 5.49%, respectively, and the proportion of the county with overgrazing rate less than 1 time
increased by 2.2%. Therefore, it is necessary to strictly control the volume of cattle and sheep to match the
carrying capacity of natural grassland and feeding straw resources, and to achieve sustainable development of
ecological environment and animal husbandry.

Key words: remote sensing; models; straw; CASA model; grassland yield; method of straw-to-grain ratio;
livestock carrying capacity; Tibetan plateau



