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Abstract; Grassland is the main ecosystem type in the eastern Inner Mongolia, which belongs to the fragile ecosystem and
is sensitive to climate and human activities. Based on land cover data and the improved CACS model, the grassland NPP
(net primary productivity ) was estimated, and the spati-temporal dynamics of grassland and NPP in the eastern Inner
Mongolia from 2000 to 2015 were analyzed. Furthermore , the relative degradation index ( RDI) was defined to determine the
contribution rate of human activities in the process of grassland productivity change, and the spatial pattern and interannual

dynamics of RDI in the eastern Inner Mongolia from 2000 to 2015 were analyzed. At the same time, the correlation between
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NPP and climatic factors during the past 16 years was inverstigated. Results showed that; 1) during 2000—2015, the loss
and increase of grassland area was 4743.80 km” and 2705.57 km’, respectively. 2) From 2000 to 2015, the average NPP of

2 1

grassland in the eastern Inner Mongolia ranged from 166.56 to 248.14 ¢C m " a” . NPP showed an obvious upward trend in
fluctuation (3.65 gCm™>a '/a, R*=0.47). 3) From 2000 to 2015, RDI fluctuated between 16.64% and 30.54% , and the
RDI value showed a slow downward trend, indicating that the influence of human activities on grassland-NPP was
decreasing. 4) The main reason of NPP change is the decrease of grassland productivity. Overall, the grassland protection

work had made phased progress, and grassland habitat quality and ecological environment had been effectively improved.

Key Words; Eastern Inner Mongolia; NPP; RDI; climate change; grassland
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Table 1 Confusion matrix of land cover classification results in 2015

Ay 4E B (Classification result

I I

Ground truth bl Fih b T b AR WL A1t FH PR e
Woodland Grassland Arable land Wetland Construction land ~ Bare land Total User accuracy/ %

ML Woodland 3582 22 49 70 273 0 3996 89.64

HiH Grassland 16 1341 34 4 18 1 1414 94.84

U Arable land 19 20 2238 12 47 3 2339 95.68

P Wetland 11 4 2 716 99 0 832 86.06

ﬁfﬁfon land 11 23 15 3 1194 0 1246 95.83

b Bare land 0 4 0 0 1 14 19 73.68

A1t Total 3639 1414 2338 805 1632 18 9846

IR 98.43 94.84 95.72 88.94 73.16 77.78

Producer accuracy/ %

BAAKEE Overall accuracy =92.27% Kappa=0.8963
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Fig.2 Spatial distribution map of grassland in the eastern Inner Mongolia in 2000,2010 and 2015
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Table 2 Grassland area and coverage in the eastern Inner Mongolia in 2000, 2010 and 2015

B 53 A7 X b T T 7 1 b 53 A X b0 TR O R
Grassland Year Area/ Grassland Grassland Year Area/ Grassland
distribution area 10*km? coverage/ % distribution area 10*km? coverage/ %
WS AR TR 2000 15.45 34.06 JILT 2000 2.49 42.25

2010 15.38 33.89 2010 2.48 42.10

2015 15.25 33.61 2015 2.45 41.62
AR DR T 2000 6.74 26.66 PNt 2000 4.02 46.31

2010 6.72 26.60 2010 4.00 46.03

2015 6.70 26.50 2015 3.93 45.22
MW 2000 2.20 39.92

2010 2.17 39.42

2015 2.17 39.33
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Table 3 Transformation area and percentage between grassland and other land cover types in the eastern Inner Mongolia

Fom 2000—2015 - 2000—2015

Type L i | e I B
Area/km? Proportion/ % Area/km? Proportion/%

Ptth— B 1, B H— R

Woodland —Grassland 682.01 31.67 Grassland —Woodland 1750.78 37.28

B — R HD L th— i

Arable land —Grassland 737.96 34.27 Grassland —Arable land 1872.80 39.88

Tl — e b L — 1R

Wetland —Grassland 668.55 31.05 Grassland —Wetland 459.61 9.79

A b — R B —EE T b

Construction land —Grassland 415 0.19 Grassland —Construction land 4727 8.89

R — FH— 4

Bare land —Grassland 60.75 2.82 Grassland —Bare land 195.62 417

T b R Uil /b o

fﬁ b 2153.42 _ ,th/ it 4696.00 B

Total new grassland Total reduce grassland
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Fig.4 Spatial distribution map of grassland NPP in the eastern Inner Mongolia
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A PR TIRRIRREE RS2, T 2000—2015 4F 1] 5 g ) 2 Ak 7= 77 9 25 (45, N 289 shids A 77 91 349 4F
BEINEEN 3.99 oC m™ a™', VAR FUR X AN T B (R4 15 e, 7% SRR SCIBOR (75 5 3t ) A O Ol A
18 1) AR A, DT AR S2F b A 7 T g
3.2.3 &M NPP A5k

R E— 2 DX S S S AR IR R XIS [A] 25 5, RS DU T R AR A ARRAE (6 4) T LR H .
ANATT R HOT- Y NPP S5 280 E %, IR 3 1 XU A2 LR T, 16 4F (8] 5117324 NPP 34 n T
47.90 ¢C m™> a™' MG 25.33% , HLE 4423 16 4F R HEH -2 NPP B4 T 39.56 ¢C m™> a™', AHXHE AN
17.99% .,
3.3 RDI =54 m o e
3.3.1 RDI %= [H#& )50 Hr

SRR N S AR M DX N S0 Sl B AR B A 7 T S T NPP 4 SR T N Sl AR b X
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2000—2005 ,2006—2010 1 2010—2015 4FF-35 RDI, 25 R Wi 7 i . S ZR 3B IX. RDI 4347 %5 7] 22 57 1]
AT LA AR DL R B ARG T AR B RIAE AL T RDIAE K 2 7E 0—20% Z [1], N 2836 sh3% AR/
P48 DLZR B JE P 3B RDI{E K Z4E 20%—40% () , NI SIARXT i 2 s WPAE DR B JFEARTES  aR gy oh i 2
AT LA A X RDI A48 , 78 40% L) b Ui A ZSE 8 PR s 3%

R4 20002015 FAREFASEATEN NPP FitER
Table 4 Statistics of grassland NPP (¢C m™> a™') in the eastern Inner Mongolia during 2000—2015

o 2000
B . 2010 2015 2000—2015
League or City
AR DLJR T 189.06 194.98 236.96 47.90
PSS 3] 219.91 219.37 259.47 39.56
I 207.34 203.65 242.21 34.87
Hel 198.40 184.97 216.24 17.85

Z
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Fig.7 Spatial pattern of relative degradation index ( RDI) of grassland in the eastern Inner Mongolia

3T R St AR S b DX R b A - 347 RDT AR ARAE 0, 25 SR 18] 8 Fir s, 2000—2015 4F, P 5é Tl AR i dth IX.
RDI /INT 109 4 5 305/ D RS a3 |y 2000 4E 6.58 J5 km® B4/% 2015 4EA9 7.62 T3 km?® | 34 X ek 3= %
A7 F AR DL R B JE H S 2000—2015 4F N S8 AR HL X RDI 7E 109%—20% f4 52 B /D #a# | B 2000 4£5.06
J7 km?® Y /D% 2015 4F (1) 4.49 J7 km® ;2000—2015 4F- N 5 iy AR #HL X RDI 7 20%—30% 1) 2 BRI > #a | th
2000 4F- 2.09 J1 km® Jik /D5 2015 4F11) 1.69 7 km® | I/ X 35 32 B4 v 43 A 72 R4S DR B e P S, R 2544k
A RDI /T 10% 19 IX 35k ; 2000—2015 4F- N 5 1t ZR 5 L X RDI 7E 30%—40% FY 2 B0 /D 3 | B 2000 4F1141.01
73 km?® W/ E] 2015 419 0.85 T3 km? , 98 /0 X = AL TR A AR AE T AR LR B R PEHS ; 2000—2015 4F N 52T 7R
HBHELIX. RDI 7E 40%—50% F1K T 50% (1), 52 B/ #a # | By 2000 41 0.41 J7 km® (0.31 J7 km? 987> %] 2015
19 0.36 1 km® 0.24 J7 km®, ZEEKE , NS AR R MR 1 7 35 RDT A2 B i A B 35, T B LX)
) 5% M) 25 T R AR
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RDI 25 [E] 4 J5y S e 1 P4 52 vy 23 30l XA [ 72 B2 1Y

23T = N Sen B RDI<10% 30%= RDI <40%
DETEE T4, W15 60 RDI %5 ] 22 5 0] U4 B T DX B0 U b
1 SR K3 RO Ry BOR SEMR0 SR 1l g 20%=RDI<30% = RDI=50%

4FAp Year

RDI B/l B RDL (AP U %
B2 LRI LT 2R A o3 B A X, DR Iz Y
VEAMY 5 S A& Ol 25 3 il AY 38K o 240k I &
BEER AL 2 B AR T 20 A T B8 MR FKEM X E i EE 2000—2005, 2006—2010 F1
: 2011—2015 £ RDI 3 f 1§
Y N | 2 ) _ _
ﬁ1+ = Hj Ij;l = E - ﬂB 2 I%\ 2090 2015, 2006 Fig.8 Average RDI distribution of grassland in the eastern Inner
2010 F12011—2015 ﬁiqziéj RDI7; %[quls‘6l% +16.50% Mongolia from 2000 to 2005, 2006 to 2010 and 2011 to 2015
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3.3.2  RDI 4EPrsh &S5
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Bl 2 ] S0 A AR AL X 8 RDT (92418, il 9 Bz,
SEX5 RDI AR BRAS fhfa 4B ., N 295 3l 5% i) o1 ik SR 47
Prosse i 2, RPN RDI 78 % o v 2 28 18 PR A A 34
RDI S RAE H B AE 2009 4, (6N 17.35% , 55 — & A

RDI/%

13| P

PAE 2007 4, {5 M 17.25% ; RDI f/ME H BL7E 2011 ” e

ﬁ_: ﬁﬂf] 12. 96% - @%@r — /J\ﬁ'ilj I}ﬁl?’f 2013 ﬁi ﬁj’ﬂ 2000 2002 2004 2006 2008 2010 2012 2014
’ ’ ’ - ’ A4 Year

13.78% ;2000—2015 4F-[5] RDI 5 #E 22 A 1.30, 4 fr 1]
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Fig.9 Interannual variation trend of relative degradation index

2015 48] RDI ¥ KT 12.90% , A2 T shxd 55 4 25 i) 43
AR HE B V00 G A 72 T 1 R T A X BT ERR AR 12.96% 2
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Xof PN 5% vy 2 S L DX R 2 7 T B IR R R R

W GE 5B AR 6 IR Ak 48 %5 ( RDL) B 4F BRAS 46 & BEL . 2000—2015 4[] PN 5¢ 1l A48 35 b X % RDI 7
12.96% % 17.35% Z (81 501, 6B PN 52ty ZR 3t DX RUBE B A 835 sl B bR i e 4 A 7 s AT 4 30y
THEBIEHE, 2000—2015 45 [8] Py 5é vy 2R 350 i X 5 b 25 8] 23 A X 35 RDT (E A28 12 T et 3, i ARG 30
X R AR B R G A 7 0 R IR B A T R IEORE X PN 5 v AR St DX R EE L, 2002 41 [ 45
B A1 B 55 BE DG T s B i R4 55 B (95 T 3 U ) S, 3 i Sl A TR B2 HEA T e HROR AR e, St iR
FFO R G A B AR IEOR e R AR TRE Y S, e e b A S T A T e EUR b T AR
R A AT AR AR SE | B A SR B 1S BIARAS A6 A8 | RE ORI IE SR o3 7™ R . R IR AR TN 5l
IR Hl X NS 1 B0t B b A X 1R A B8 DX 2 5 40 DX A S B S R o A A A it %o T AR b A A
FEFTRAEAL TR BIALR , o5 A LB R DX Il A5 T R v BT S A RS
3.3.3 AW RDI 484k

SRR XS RDT A8 fARRAE B X2 (B) 22 57, B2 4 AN BT Rl RDI B fRRRE (6 5) , 7l

(RDI) of grassland in the eastern Inner Mongolia
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VI 4 AT R RDI Y4 5 B9 hn 5 i/ a5, 2000—2010 438 ik 5 B i 2% 10 2 R g1y, 2011—
2015 ARy /D i e o0 i 3 R 24 B RO AR DLJR T

&S5 2000—2015 FHREFABE BT EM RDI HitER/ %
Table 5 Statistics of grassland RDI in the eastern Inner Mongolia during 2000—2015

T League or City 2000 2010 2015 2000—2015 2000—2015
A DUR T 14.34 15.08 11.72 0.74 -3.37
P 17.92 18.37 14.87 0.45 -3.49
WAL T 13.81 14.17 13.63 0.37 -0.54
Hri T 17.60 19.33 17.81 1.74 -1.53

3.4 FUHLE A 4 A B 2 RUAH B BT S 208 NPP AR 4k

b 55 HoAth A BT B S AUA B AL, S B AR S R G AE R 5288 N 3 NPP & AR AR L, gk
6 Fi7 ,2000—2010 4E , #iHh NPP B4 /0 ;2010—2015 4E 54 NPP 340 3= 5 2 PR B A B 4 77 0y 1Tt
NPP 34/ T 5.829 TgC, oAU A Hy AR Bl 1l 00 1 A% 46 ol 55 b 17T >, 4301 35 0 17 0.173 TgC 0.144 TgC Fl
0.126 TgC, 2000—2010 4FFHL NPP /b 3= 22 2 [K] Ry b bt 7% e 46 0 5 1 AR B A= 7 7 19 R B 5 2010—2015 4F,
O NPP /b 2 RO B AR i e, B AASK R | 2000—2015 4F INS2l R B s NPP 558 F % s BT
RS B NPP A8k 8 5 A Bl A 7 1A OG . 2000 4F RIkh T 38 il Sb iR A, BUR IR 7E N 5t
RAP SRR PR T AR | BB A8 5 o BUOHORN R SR S AR P A B R BOR 45, fEARE T, NEE T R
TR M 4R R TG 22 | MR B ) G A A N AR RIS N T RS S 8 Al B PO A
7 S (G N e S\ o S A

®6 Ei5HAM MBS RXAIBEEIRTS B NPP 1L

Table 6 NPP changes caused by the conversion between grassland and other land cover type

NPP 11 NPP B>
KT Type NPP added value/TgC ST Type NPP reduced value/TgC
2000—2010 2010—2015 2000—2010 2010—2015

Bkt — E L — R
Woodland —Grassland 0004 0.173 Grassland —Woodland 0-188 0-241
B dh— B Hi b — b

0.016 0.144 0.048 0.309
Arable land —Grassland Grassland —Arable land
TR — 5 L — 1R
Wetland —Grassland 0060 0-126 Grassland —Wetland 0-013 0083
A H— H L — A

. .003 . .

Construction land —Grassland 0000 000 Grassland —Construction land 0.043 0.032
Rt — B FH— 4
Bare land —Grassland 0.018 0.048 Grassland —Bare land 0-019 0.023
NPP 3 it NPP /b it

0.098 0.494 0.311 0.689
Total NPP value added NPP reduction total

5 iy A

FAALE - 5.829 FAAL -0.133 -
Grassland unchanged Grassland unchanged

4 it

ARSCEFE N S R X R N T SRR 3 T CACS AT MODIS RIS ™ i 25, Al 5 A 5t
AR DX et T RS AR M SEBi) G A 7 0 IFERIT HEN 2S48 R S AR PRl s . I SEIX A F AR TR X
N TR R N I AR A R IR Bl s SCHA 7™ ) g B BRI 15 5008 T3, 2 SCORAP Xl N T Rl A
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B M B R A M A P A T IR R < 25 Y R T R E T R, SO R A TE £
(RDI) , i 2 WA AE 7™ T3 AR A B v AZTE S R R A BTk, 208 56T ARk X RDI 25 [ald =) S5 4E PRl 45
[, B35 16 4F [ SR 781 NPP (96 £, A SGEISHFSE L E N2, LAY b 55 b A 285 28 G Bl MAr 2 fity 3t
fiff, Sy XS b R A B R SR SRR AR . SEEA SO FEMF RSB .

(1) NS 25 30 b X 503 2000, 2010 1 2015 45 5 b 1 L4359 A 15.45 J7 km® (15.38 77 km® [15.25 J7
kem? , 50l AT AR 5L BB AR R R B9 B F, 2000—2015 4F ], 45 2k AT 4 T AR 4743.80 km?, B 4 E M A AR
2705.57 km’,

(2)2000—2005 ,2006—2010 F1 2011—2015 4EH5H#b -1 NPP 43 %4 30.68Tg C/a(1 Tg C= 102 g
C) .30.33 Tg C/a F135.96 Tg C/a, AHXHE AN 17.23% , NPP i (H X8k 3= B 504 T R4S DL JR B2 J 245 3 Fn % 22 3
Hi DX, AR A 2 AR DR R A L 2000—2015 A8 PN Sl AR S M XA AR B 73 NPP T 166. 56—
248.14 gC m™ a™' Z[0] ,NPP 7EJE 8l S B 5 A9 b e #5(3.65 ¢C m™ a™'/a,R*=0.47) ,

(3) NS R A8 i X NI % B b AV B v ) 0 A 7 01 5 T 18 225 T 26 5 T dd | AR XHR B 6 % RDI %5 1] 55
FrbE , HEAG B A bR AR s RDI i3 X 3222 53 A7 76 R4 DLJR B D 2R 3 R % 22 B 3 43 s b A3 A X, 5%
R EBHLIX 2000—2015 ,2006—2010 F1 2011—2015 4E3F-15 RDI Hy 24.62% 22.02% F1 20.37% ,2000—2015 4F:
[i] PN 58 ZR A b X FE L RDI FE 16.64% % 30.54% Z 613 31 , RDI {H 2 248 T ka3, e W20 Bl X A
BB A T 0 TR BEAE N R M DGR AR T RIS T W Bobk b i | R b A 35 A 46 5, S AR
WA B

(4) Bt 55 HA 4 AT o5 KRR B L3 T S 300 NPP 284k, 2000—2015 4F, N 52T 4R 3 HE NPP 256
TR LT E . 2000—2010 4F- 5 NPP Jai/b = B PR A bR b 1 2 A R i AR B A 7= 7 0 T [ 5 2010—
2015 4FEH s NPP 380 5 B R R S A B A2 7= ) BT NPP 341 T 5.829 TgC, FiHs NPP A8 fb F 8 5A 5
FRIHA T IR,

iﬁliﬁ# : Ezlgj ] %{iﬂﬂ%%%*ﬁ’%ﬁ?ﬁ EFI N ( http /S WWW. geodata. cn) %1%?&%&?% o
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