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Abstract: Based on a light-use efficiency model and MODIS data, the net primary productivity (NPP) of grass-
land during the growing seasons from 2000 to 2018 in native grassland in Inner Mongolia was continuously esti-
mated, and the spatial-temporal change trend of NPP over the past 20 years was also analyzed using a least
square method at pixel scale to determine the degree of grassland degradation. It was found that NPP increased

e yr ', An area of poten-

from west to east across Inner Mongolia, with an annual average of 198.04 g C * m
tial grassland degradation of 162200 km?® was identified. The areas of severely and heavily degraded grassland i-
dentified were 2000 and 11100 km?, respectively. The latter were mainly distributed in areas with intensive hu-

man activities, such as mining areas, or construction land and its surrounding areas. In terms of grassland
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types, the potentially degraded areas of temperate steppe, temperate meadow, temperate desert and temperate
desert-steppe were 52200, 14000, 40400 and 22100 km?® respectively. Through analyzing the correlation be-
tween NPP and climate factors in the last two decades, it was found that NPP is significantly correlated with
precipitation, but has no correlation with temperature. The response of NPP to precipitation was the most sen-
sitive in temperate meadow, that of temperate desert steppe was the second, and that of temperate steppe was
the lowest. Based on the above results, this paper puts forward some suggestions for grassland ecological pro-
tection.
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Table 1 Maximum and minimum values of NDVI and SR of each grassland type in Inner Mongolia

J¥ 5 Number T 25 R Grassland types NDVT1,ax NDVI1.in SR max SR min €max
1 IR PER S Temperate steppe 0.914 0.107 22.25 1.23 0.542
2 i B A 28 Temperate meadow 0.931 0.223 27.98 1.57 0.542
3 RS IE Temperate desert 0. 681 0.029 5.11 1.05 0.542
4 HE SR AE FE R JE Temperate steppe-desert 0.703 0.073 5.73 1.15 0.542
5 TR S IR 5 RS Temperate desert-steppe 0.751 0.084 7.03 1.18 0.542
6 i3 74 2 Lowland meadow 0.929 0. 034 27.17 1.07 0. 542
7 11 Hl1 % f1) 26 Mountain meadow 0. 929 0. 257 27.17 1.69 0. 542
8 TH% 2% Swamp 0.634 0.023 4. 46 1.05 0.542
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Note: emax refer to the research results of Zhu et alt'*],
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Table 2 Grassland degradation level in Inner Mongolia
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FH Bl A CASA BERIBEIIE 2001 —2016 4F 527 BEHh NPP H{H 343,46 g C » m 7 » a '3 4 SCR 2 I DG
REA T AAAYTH I 2002 SE NS M NPP 2l 259.9 g C»m * » a ', [AAE AHBFSEAE A IEFE B R B Y N
SErT R NPP Bk 293.22 g Co m ™" » a ' BUH B 5 H AT AR/, /] LUK IE IE 5 97 AT DL 4 b
F2 B BF 5T X B NPP 23 i) 59 A5 AL

R3 E20 FAREEEMER NPP SHEKHEXEER
Table 3 The correlation area between NPP and precipitation of grassland types in

Inner Mongolia in recent 20 years ( X 10* km’)

it H EREN e S TR e 2 TR 3 35 e J 2 TR o 15
Item Temperate steppe Temperate meadow Temperate desert-steppe Temperate desert
.M 3 Significant correlation (P<C0. 05) 19. 24 6.59 8. 65 12. 44
AAH K Zero correlation (P>>0.05) 6.97 1. 33 2.01 4. 32
I #FHH K Significant correlation (P<C0.01) 8.85 3.86 4.35 5.79
MK Zero correlation (P>>0.01) 17. 36 4. 06 6.30 10. 98

AW N 520 B NPP 5 A0 5 B4 AH G 20 B R B L BT 20 4F Bl NPP 5 7K 73 55 44 B9 AR M 2 &
T NPP 5 B9 AH G R X NPP A /E R 5 SR I8 T /K 7 0 iy B4 F 7 3t o i AH DG P B ol o AH DG PE A
BT HL, BRAS b XA N Sl R ER 4 R NPP 5 4R B K B 3 AR SC 1 75 4 IR R T L R AR O . R
T2 1 km X 1 km AR50 R, K 53 Z% A B0 DXk 7 sl 7 e iy DR IR TE /K A0 25 PR A RS VE T 7 KRRV B L
TSN RIRFIHL NPP 7 (6] 2R 88 3 1 20 A LA . 7E RS AU b 3R M ) B s NPP X e 7K ) i 1 5 Ay 50U
T 7 VB L U M O e A P S IR ) D A P A0 A TR M 0 L b B U P A AR T
R L Fr B Ml b AR B K FE I, S BUBCRE ST A e 22 L K H ) SRR ARSI X 7K 23 R AR P R R o T T 9
R FE LA A AR R A B Z W ARy, — 4R 2R W B B, A B 55 (Setaria viridis) T
. (Nnea pogon borealis) J& T3 (Salsola collina) ARG G I AL )2 o X 4 =5 5 R 0% ™= i HoA BRURVE
TE 1 ARGy s SO TA5 S B 58 1 08 7K 73 00 52 0 B R A Vi 7 ek o T L Tk P S 95 5 L DR] — 43 A R ol X6 g K 18 i) 197 68
TRURR 3 SO R TGS I K 1 AT B R R AR T B 5 N R TG B A 06 . NS IR PE R BUR A A ) R E N
g 2 RJEF PO LY FORIEH . A 2000 48 DI, o BE AU, IR T & 1) 45 30 400 5, 5 B0AE /K
FEA AR Y s REAE Y NPP 32 A\ 2630 3 52 15 A B4 R0k 1 . 145 NPP 5 FEKAHCHERRAR, i B NPP 5 iR
IR R DG A BT 285 R AT R0 S PR 5y o 9 AR e 1 D LA R o U D e R B W HROME O L X TR TR T
B A B K FARE RO DG A 38 FT RE S A (AR B Y B B R 25 A OC A TE T A R #E— B WS AT .

TEAR T R R MUIT 5T IX R IR FE L NPP I 20 4 1942 Ak i 3 e B, N 52 7l KO8 B it R AR B 35 7™ iR L 24 1 42 X
L TET AR 20 Vo o HG v EE R R SR A R M RE B A R AR DL R T N B AR B B O A R AR . H 2000 4R LR,
Hb 5 BOUR LA RE R & J S 1) R L T — AR DL L 7 Al 3 T BE X 2 AR AR PR A R — e e, O
— 25 a3 M I AR AR R R iR 0T T AR X R 3 T L 3 AR 0T ] 2 — s e N R Tl B AN TR
R A IR Ak R S, R W TF SRR I 8] B B 1) RN R 22—, e Ah 78 S 5 A 2 LR AP b Bl 2 il B oK
o B A PSS B R B G L O D M T R R R e T R e AR S O R T LR e AT
e B S5 A R NPP 5 R K 0 1 G 7R A B Sl X b 5 R K R A AR S DT R B AR S ) v
00 P D DX DA R G g S ek T R NPP 5 R K St S N G, RV AE K R R AP R DL F . R NPP B
TR RBT 20 4EK 32 NRTE B2, SR A S0 8, D, ™ A% w0 3R 2R T RLOT SR AT O L i E B
B BEA 2 A AN U ORI T T R A 2 S B D A S R kb Bl R TRl OR3P R M A A R TS KR
Jie 1) R A
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4 HiR

ARG FE TG BE A H R A AL ZE S MODIS 804 . 721200 RS T T 2000 — 2018 4F 4 52 1l K 4K HiJ5L NPP 4%
P 3 B 5 o K Rk B 1% i o R, A5 T I R 2508 1) N B2l R AR IR TE s ) 2V ) R 0o 4 0 A AR L AR
PINPP J198.04 g Com * »a ';2) NSEH R bt B ™ 1R, W AR fb S b S ALk 16. 22 7 km®, 29 5 4
X A b T ALY 1/5, [R] B B b A= 72 SR B AR 16,96 U7 km® L 20 5 & XA M E AL 21% ., 3) AKIEEN, I
SR T SR R 2 ik ] 0 it AR Al ) R TR R, ™ A i b AR IR AE T R SRAT . 3 20 4R, BVIR BN S
FFE NPP 5K A B E MM, 5IRE A M. 5) U 20 48, N 520 15k 54 50 50 NPP X K i i 3 H5e £
JRR TR T SR LY R R SR AR oy A2 N S0 B R e X AR K i 7 S 1K
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