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Abstract: Temperate steppe net primary production (NPP) and its response to climate factors is one of the
key issues in global change research. In this study, the temporal and spatial pattern of temperate steppe
NPP were estimated by using a light use efficiency (LUE) model driven by MODIS atmosphere and land
parameters in the Inner Mongolia Autonomous Region (IMAR) from 2001 to 2014. The results indicated
that 1) spatial distribution of annual temperate steppe NPP showed a gradual decrease from the northeast
to the southwest in IMAR. Mean annual NPP values for temperate steppe, meadow steppe, typical steppe
and desert steppe biomes were 235. 65,358, 97,237.17 gC+m % «a ' and 127.77 gC+ m % « a ', respec-
tively. 2) There was a rising trend in temperate steppe NPP during 2001 to 2014. Meadow steppe (in east
Xilingol and Hulunbuir) and desert steppe (in west IMAR) exhibited obvious increasing trend, while typi-
cal steppe in Yin mountainous region and the center of Xilingol showed a decrease trend. 3) Precipitation
was the dominant driving force of temperate steppe NPP in IMAR. Meadow steppe NPP was correlated to
both precipitation and temperature, but with more dependence on temperature, while precipitation influ-

enced typical steppe and desert steppe NPP more seriously.
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Fig. 1 Spatial distribution of temperate grassland in Inner Mongolia Autonomous Region
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Table 1  Simulated NPP validation results in different grassland types

i NPP(gC+m 2+ a 1)

LUE # A B NPP(gC e m™2 « a™ 1)

CASA #ERIFE Y NPP(gC» m™2 «a™ 1)

S
e THE 1t il PR PHIE 1t il bR PHE it il b i 22
mAFFE 224,49 37.63~400. 42 79.33  232.26 60. 62~390. 16 68.72  252.36 58.15~401. 25 78.36
FEEMRH 116,12 37.63~200. 04 47.38 139.12 60.62~273. 26 55.74  129.12 48.52~253. 63 51.27
JORELJE 218.23  161.36~370. 04 59.21 230.55  151.28~351.78 48.62 252.35  165.23~363.54 53.72
BRI 258.47  189.36~400. 42 69.78 241.23  201.36~390.16 85.45 256.65  195.52~403.86 78.67

R E 42 % ) MODIS B R dh s i T X A4 X5
73 BB 45 SR 1 s 25 7. LT RL B4 AT, AR
58I A LUE #5 8 G8 %42 F T N 52 ol T 5 i
NPP #1453 Hr i 5%
2.2 NPP Z EHH4FE

N5 i IR R 2001 — 2014 4R34 NPP HA
N 0 1) VG e 8 % T R AR (BT 3D . X T A
DX A R 2001 — 2014 AF AR SF- ¥ NPP R
H235.65 gC»m % »a ', 14 a 8] B4 3 (H M
205.62 gCem ?e+a '3 270.53 gCem ?+a '~
85, MRl HLJE NPP AR G 87,37 TgC »a '
FME 5 3 S P 52 Bl A= 25 R 4 NPP Ry 36. 7%,

NPP/(gCemVea ) o
020 <

B 20-50 -
[050-150 =
C1150-300 T S

E300-500 e

. =>500

XF 3 AR S Y, B B NPP B K, gt
UL JE R 2 T 7 6 B JR A e /)y . 5 ) L NPP1O
a (B ZAE (2 358.97 gC » m * » a ' AEFEHY
B 294.85~431.95 gC e m * «a 'R&E, BRI
J&. NPP10 a [0 Z4EF ¥ & 237.17 gC e m 2
a 'AEEEM 217.05~281.87 gCem % a ' AN
. Tl JE NPPLO a [ Z4E P EJE 127,77 gC
em %o a 'JAEEE M 107, 31 ~144. 33 gC -
m e a RS, 3 R EHL S A NPP AR B 8 )
SR ) B JE 19, 28 TgC » a ', ML 25 JEI57. 83
TgC+ a 'FIFEE B 10, 25 TgC » a ', 435
et IR R NPP B 1 2220 .66 20 1 1224,

P -~
i /
5 A
P 1// ;J
//'/
SRR ‘
”\rf.’“-
P, >
&
_ L
P =¥
L3 3
2]
&
A S
EACE" iy
/\/"j ‘: B ¥
1"Jv
0 150300 600 km

B3 2001—2014 £ RARHFBTEEREFEH NPP =85 fH 4T

Fig. 3 Spatial distribution of mean annual NPP of temperate steppe in Inner Mongolia Autonomous Region from 2001 to 2014
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Fig. 4 Dynamics of annual NPP (a) and total change trend (b) for different steppe types in

Inner Mongolia Autonomous Region during 2001—2014
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Table 2 Coefficients of partial correlation between temperate steppe

NPP and both precipitation and temperature
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Fig. 6 Coefficients of partial correlation between temperate steppe NPP and both precipitation and temperature in

IMAR at annual scale during 2001 —2014(a) precipitation (b) temperature
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