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Fig. 1 The distributions of vegetation types and field survey sample points of Qinghai province
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Fig.2 NDVI ( Maximum Value Composites ) for grassland in Qinghai province in 2017
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Table 1 Conversion coefficients, grazing efficiencies and evaluation models of different types of grasslands
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Table 2 Conversion coefficients of standard sheep unit for different herbivores
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Table 3 Hay conversion coefficients of different types of grasslands
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Fig.3 The spatial distributions of fresh (a ) and dry ( b ) weight of grass yield for grassland in Qinghai province in 2017
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Table 4 Grass yields in different areas in Qinghai province in 2017
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Table 5 Condition of supplement feeds in different areas in Qinghai province in 2017 ( Ten thousand tons )
X 04 PNER LV DN AMATRS A HREL A RERMAE
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EPRE 12.80 8.58 60.00 1.30
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47l 7 pER=Y 59.79 10.8 80.00 15.29
RO 1 FHR B 54.86 242.8 523.67 115.84
SRABIX 45.04 38.43 45.00 13.95
AL [TIR I F iR 133.35 43.88 4.18 0.17
A% 64.65 — — —
522850 90.64 3.65 15.00 —
PG H=a 1.80 — — —
Pl 6.70 0.31 0.28 0.19
KeIRAT 0.08 — 0.1 0.03
TR M BATIRE0 91.13 18.04 21.76
[ B 54.68 5.28 19.2 0.05
S 0.65 0.60 0.65 0.001
Ry H 525.30 26.61 13.31 0.89
eSSt HnH 9.52 — — —
Yrg 6.97 — — —
BRI (i e:z1 17.25 — — —
IFLE 9.66 3.25 — 2.18
PR 56.75 — 0.81 2.06
SO E iy = RiER=] 53.58 — — —
/M 1548.22 775.93 917.19 41891
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Table 6 Evaluation result of grassland-livestock balance in different areas in Qinghai province in 2017

bR A PR WE PGS

P A (T34 ) (Jifir ) (%) i
2B WREE 110.62 82.82 33.58 P
DL 55.46 39.26 41.28 U A

i = 60.16 51.85 16.01 ek

RILE 56.65 37.62 50.59 JEE R AR




;

100 - SRS T R R B PP 7T

30 3
ST =R a A2 A Fe b
Kb B (i) 3gi;i Gii;i ﬁgiﬁ%ﬁ W
HIX LlE =223 193.01 159.47 21.04 ek
5275 69.54 60.32 15.27 AR
Al S 194.09 160.28 21.10 e
P850 94.13 110.66 -14.94 HEANL
HaA AT 30.07 28.45 5.69 HE P
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Fun B 106.03 113.48 -6.56 B Al
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W, BE AR 1%, Tl AREERES (%7), HPEERLWEAE 54 K
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Table 7 Condition of grassland-livestock balance in pastoral counties in Qinghai province in 2017

WEAL 5 577 404 -30
B E VA 8 986 1001 2
A 6 869 1050 21
R 7 946 1293 37
FHHHHIX 26 3378 3748 11

M X EA 44, 2017 AES PR O 212 JTF 07, SEPRERFE RO 283 TR
B, BEVHHEIR R 33%, T EEBRES (R8), BEmAER LA, GHEFE
h 52 JTERA, SEPREGE B 60 JTFEAN CHEEENEA 3, s SE
BMAFLE, BHEEE N 160 TTFHA7, LPREFH &R 223 JTFHAL, ISR
F, POX IR ARG X RS, PGB A2, b X Ah 38 & - i
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Table 8 Condition of grassland-livestock balance in semi-pastoral counties in Qinghai province in 2017
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Fig.4 Spatial distributions of grassland-livestock balance in pastoral

(a) and semi-counties in Qinghai province ( b ) in 2017
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Remote sensing monitoring and evaluating of grassland-
livestock balance in Qinghai province

Cai Fu" 2, Wang XueJlang , Jing Meixiu® , Su Yan® , Bao Halzhong
(1. Institute of Atmospheric Environment, China Meteorological Administration, Shenyang 110166, China;

2. Center of agriculture and husbandry remote sensing of Qinghai province, Xining 810008, China )

Abstract: [ Purpose ] Grassland animal husbandry is one of the important pillar industries in
Qinghai province and the grassland-livestock balance is essential for sustainable utilization of
grassland and high—efficient production of animal husbandry. Based on remote sensing information
and field survey data, the evaluation method of grassland—livestock balance for Qinghai province
has been developed, which is able to provide technical support for protecting and utilizing
grassland resource and developing sustainably and healthily animal husbandry and regional
economics. [ Method ] The grass yields of different types of natural grasslands were inversed
by using the established quantitative relation model between NDVI and the edible grass yield
from field sample survey and integrating conversion coefficients between dry and fresh grass and
grazing efficiencies. The grassland-livestock balance status in Qinghai province in 2017 was
quantitatively evaluated by considering synthetically the household survey data on the amount of
livestock production and the relevant standards on reasonable carrying capacity. [ Result ] The
relationships between the grass yields of different types of grasslands and NDVI were all significant
exponential function. Total amount of hay in Qinghai province was 27.744 9 million tons. More
specifically, the maximal yield per unit of hay larger than 1 000 kg/hm’ is distributed in Xining,
Haibei and Huangnan prefecture, while the minimal yield per unit lower than 300 kg/hm® is
distributed in the desert steppe area of northwest Qinghai. In addition, the main supplement feed
derives from the grass yield of artificial grassland of 15.482 2 million tons, the highland barley
feed of 9.171 9 million tons, the straw of 7.759 3 million tons and the cereal supplementary feed
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of 4.189 1 million tons. [ Conclusion ] The major pastoral counties in Qinghai province where the
actual grazing capacity with 37.48 million sheep unit is larger than the theoretical that with 33.78
million sheep unit and the index of grassland-livestock (IGL ) are 11% are in critical overgrazing
level in general in 2017. Specifically, the seriously overgrazed areas are distributed in the east
and south of pastoral area and the grazing capacity in the west of pastoral area is insufficient.
However, the grassland and livestock in the center pastoral area is in balance. Whereas, the
grassland in semi—pastoral area is severely overloaded because the actual grazing capacity with
2.83 million sheep unit is much larger than the theoretical that with 2.12 million sheep unit and
IGL is 33%.
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