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F1 FRAEHREFEHRERREEHREL: 10° km?)
Table 1 The area of natural grasslands from different resources (10° km?)
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Figure 1

B, WU HR B T BN RIS Y R T AR LA (P92 DL (b))

(a) Spatial pattern of natural grasslands in China based on “Chinese Vegetation Map (1:1000000)”; (b) Area of different grassland types;

and (c) grassland area in each province (10* km?). The pie graph in (c) indicates the different types of grassland area in the provinces with large area of

grasslands
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Table 2 The mean altitude, climate and biomass changes of different grassland types during the past three decades (1982-2011)

EHR AEREK AP (g m™) AR R (gm” a™)
FH R TR (m) .34 7 Ap, 2% T4 A5 A %

(fc? (j‘cwj) (ﬁ f) (;ffl) WwE  WF kW

o) 891 3.30 0.037+* 368.3 —2.72% 281.1 1108.4 0.067 0.19

TR 1461 4.82 0.048* 299.7 -1.25 138.7 654.7 0.19 0.68
i T g 2180 5.84 0.055%* 194.5 0.19 77.9 426.1 0.16% 0.64%
1 FE L 4777 0.93 0.061* 276.1 2.36% 67.7 383.7 0.081% 0.34%
L b ¥ ) 1123 4.15 0.038* 492.2 —1.94% 399.9 1441.7 0.82% 2.19%

BEAL R A 749 2.61 0.030* 4493 —2.15% 405.8 1457.3 0.037 0.08
Fie = ] 1154 7.56 0.044 207.7 -0.51 118.3 581.7 0.26* 0.97+*
e FEHLA] 4396 1.97 0.056* 435.8 1.35% 155.9 714.6 0.29% 1.00%*
TR B 756 10.97 0.047* 608.7 -0.71 3127 1199.2 2.04% 5.79%
W AR 986 17.92 0.033* 1306.5 -2.55 412.0 1473.5 2.30% 6.09%

FEWHF AT REE 531 0.87 0.030%* 480.8 -2.47 513.5 1736.4 0.58 1.43
I FETEEE 3610 2.14 0.054* 626.4 -0.99 361.8 1337.3 1.57%* 4.30%
JE¥EN - - 0.051* - 0.16 178.4 758.5 0.44% 1.33%

a) HIEEE R A 41 km DEME; G HER t 4 E 72804 6wl 1 3 IR AT Bk Bl (45 2). +: P<0.05

70 E=12.2
TREZE=T.72
HERE=329

i
=
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Bl 2 b7 A E REARURE 2341 PR R A SCHRTLST)
Figure 2 Frequency distribution of species richness in Northern grass-
land in China (data from Ref. [18])
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Table 3 Biomass and biomass density of natural grasslands derived from different resources
B PR e A b AR TR SEpR BRI @m?) . 2%
X 4 W (x10°hm?)  (x10°0)  (x10%t) (x10°0) ML E HTF ki . Sk
e B R A (R . R
] Bl - 430.7 - - 22.7 - - 526.3 S HZE [28]
r ] b, - 299.0 - - 68.0 - - 22745 I D AL [24]
B A
r [ B - 299.0 3.0 - - 123.2 - - b R A [15]
PEEH 1981~1988  331.4 3.3 20.0 23.3 98.0 6025 701.7 ﬁmﬁ%%ﬁﬂ?ﬁﬁ@;mﬂ
’ ’ ’ ’ ' ' ) 1:4000000 1 b % 5t &1
HPE R 1981~1998  167.0 - - 12.6 - - 755.6 1 BB E 45 A CEVS AR AL [29]
. O TR R A5 A B R
PEEHL 1982~1999  334.1 3.2 20.2 23.4 96.7  602.6  699.1 1+ 40000005 s 2 I 7 [17]
E R 1981~2000 331.4 3.3 222 255  100.0 - 768.9 b R A [48]
H ] b, - 331.0 8.8 64.9 737 2644 19622 22267 FARREE, N [49]
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‘ ’ ’ ’ ’ ’ ’ ARG 1:10000004 05 5
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- b B IR AR 45 A R
bR 1982~1999 2278 2.1 15.5 17.6 922  681.0 774.0 1+ 40000005 4 5 I8 ] [17]
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Figure 3 Spatial pattern of the averaged biomass density (a) and its annual change rate (b) during the period of 1982-2011
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Figure 4 Changes in aboveground biomass of China’s grasslands during the period of 1982-2011. Solid line indicates that the temporal trend is sta-
tistically significant (P<0.05).
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b AR 7 0 32 SO B AR S AR Wy AR AL AL, sl s, R4 E S R ML Iy B
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Table 4 Net primary productivity of natural grasslands derived from different resources
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Figure 5 Spatial pattern (a) and the frequency distribution (b) of potential productivity of China’s natural grasslands estimated from meteorological

data during the period of 1982-2011 by the MIAMI model
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Analysis of current grassland resources in China

SHEN HaiHua, ZHU YanKun, ZHAO Xia, GENG XiaoQing, GAO ShuQin & FANG JingYun

State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China

Grasslands cover a large area of terrestrial China. However, the consensus has not been reached so far with regard to their distribution,
biomass, productivity and other properties of the extensive ecosystem. A comprehensive assessment on the grassland ecosystem is
needed not only for its integrated development and sustainable utilization, but also for understanding its ecological role in future
climate change. We surveyed a large body of the literature accumulated during last few decades, combining with model estimation to
clarify the grassland distribution, biomass and productivity. The grassland area varied largely among different studies with the range
from 1.67x10°-4.31x10° km®. We considered that an area from 2.80x10° km? to 3.93x10° km” would be reasonable depending on the
vegetation map. The averaged biomass of China’s grasslands varied greatly among previous study, ranging from 79-123 g m™2. Using
remote sensing dataset of vegetation index (NOAA/AVHRR-NDVI) and corresponding climate data, our re-estimation indicated that
the mean above-ground biomass of natural grassland from 19822011 is about 178 g m™2, with an increasing rate of 0.4 g m™a™'. The
net primary productivity reported so far, ranging from 89-320 gC m™ a™' with an average of 176 gC m™ a™', showed also an
increasing trend. The potential primary productivity based on the climate model was much higher and reached about 348 gC m™= a™".
Comparing with nature grasslands, the sown pasture area is much smaller and is only about 2.09x10” hm?, but its productivity was
2.7-12.1 times higher than that of natural grasslands. Concerning with the livestock grazing in China’s grassland, we found that the
carrying capacity of natural grassland in China is very low, with the average overgrazing rate estimated to be about 20%. Precipitation
is the most important factors affecting grassland biodiversity, biomass and productivity and their distribution pattern in China. Because
of the extensive area and frangible environments, it is critical to further explore the effects of climate change and human activities such
as livestock grazing on the vast grasslands in the East Asia.

grassland area, distribution, bio-diversity, biomass, productivity, carrying capacity
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