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Effects of Land Use and Cover Change ( LUCC) on Ecosystem Sand Fixing
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Abstract: Wind erosion is one of the most serious environmental problems in Inner Mongolia. Based on the analysis of land
use change characteristics from 2000 to 2010 in Inner Mongolia, we quantify ecosystem sand fixation service in 2000 and
2010, and its changes by using revised wind erosion equation (RWEQ). Between 2000 and 2010 the areas of forest/shrub
and urban increased with the decrease of grassland and wetland area. The ecosystem sand fixation service increased by 17.
75% druing 2000—2010. The grassland coverage increased and the ability of grassland fixing sand increased by about 25
million tons per year correspondingly. However, the sand fixation ability of forest decreased due to the conversion from
farmland and grassland to forest, which resulted in surface destruction in the short term. Other land use changes, including
farmland reclamation, urban expansion, desertification, wetland and grassland degradation, also decreased ecosystem sand

fixation service by about 19 million tons per year. Our results suggest ecosystem sand fixation service increased during
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2000—2010 in Inner Mongolia due to the forest/shrub area and grassland coverage increase. However, it shouldn’t be
neglected the impacts of fast urbanization, grassland and wetland loss on ecosystem services. Effective measures should be

taken to tradeoff the urbanization, agricultural development and ecosystem service conservation.

Key Words: land use and cover change; revised wind erosion equation; ecosystem sand fixation service; Inner Mongolia
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Fig.1 The location and altitude distribution of study area
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Fig.2 Mapping of 2010 land use and dynamic change of ten years in the Inner Mongolia
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Table 1 The Inner Mongolia eco-environmental value for the land use type during 2000 and 2010

— 5y S S A AL ( X 10*km? )
Classification [ Classification 1l The area of classification
%5 Number £ % Name %5 Number % Name 2000 2010
1 FRPK 111 M 16.17 16.26
121 LN 0.51 0.51
2 HEM 211 HEM 2.06 2.11
221 i 7 T A 0.54 0.54
3 it 311 o0 7 i FE e, 0.35 0.15
321 i Y R 21.10 22.78
331 I 5 4 32.67 30.88
4 birE:) 411 PRARIR R 0.01 0.01
412 TN 0.14 0.14
413 RS TR 3.89 3.86
421 1 RIS| 0.51 0.43
422 TR/ YU 0.04 0.06
431 b/ 0.28 0.27
432 T VRIS IS 0.01 0.01
5 A H 511 K H 0.15 0.15
512 F i 12.26 12.29
521 TR e 0.00 0.00
522 T 0.00 0.00
6 I 611 JE A 0.79 0.86
621 Tr AR L4, 0.01 0.01
622 TR S 0.00 0.00
623 AL, 0.00 0.00
631 Tk 0.06 0.10
632 A3 FH Hh 0.20 0.25
633 K 0.05 0.13
7 RIS 711 VRV i 10.42 10.42
8 i 912 A 3.90 3.89
913 i 7.87 7.84
914 ER kb 0.58 0.58
£2 MEEH 2000—2010 £+t F) HRBEB LR
Table 2 Transferring matrix of land use tpye in Inner Mongolia during 2000—2010
i A o s i o Wik P
Forest land Shrub land Grassland Wetland Cultivated Build-up Desert Unused
land land land land
M Forest land 166620.44 3.26 13.36 12.94 18.39 39.16 1.00 0.49
#EM Shrub land 1.97 25901.95 7.01 0.49 1.62 23.45 0.10 0.68
LUl Grassland 788.87 400.67 536936.32 237.58 679.12 1753.18 165.27 143.62
s Wetland 44.37 8.44 564.88 47062.43 566.33 89.61 220.77 122.20
4 Cultivated land 147.39 162.32 112.05 235.30 122993.65 432.51 2.88 4.71
34 Build-up land 0.55 6.40 9.99 1.47 5.56 4.33 0.04 1.10
VDI Desert land 13.92 16.19 172.87 45.55 76.34 41.61 103791.84 2.74
4 Unused land 21.11 46.02 174.50 162.95 49.11 127.10 0.94 122776.37
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Fig.3 The characteristics of the land use type transferring in Inner Mongolia
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Fig.4 The Wind erosion classification and sand fixation amount distribution of Inner Mongolia in 2010
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Table 3 The amount of sand fixation by different land use type and change in Inner Mongolia

. H HEM e ; M { T R b
I i " e W « e ik "
Year Forest Shrub Grassland Wetland Cultivated Build-up Desert Unused
’ land land land land land land
2000 1.53 1.69 33.21 0.27 4.95 0.30 5.48 1.44
2010 1.45 2.23 36.81 0.22 4.39 0.35 9.31 2.78
A5k Change -0.08 0.54 3.60 -0.05 -0.56 0.05 3.83 1.35

3.3.2 FiXEVIaE S £ A AR fk

i1 XF 2000 4F A1 2010 AF A HUF AR LR (& 6.a) FIE VD9 B AR fR IR (& 6.b) B E N, FTEEiTa A
[7i] - b 1 FH 2 78 2 [R5 AL B VD DO BRI, 45 SR W, b bR F 28 780 22 ) 9 e 46 3 S0l 3 1 1 0.25 42
) [ 70400 S5 £ 3 TR 0.19 A2 [ 7049y o £ sk L 5 e [ 00 Ty B 1) FH b 25 780 1 A e 2 AR PRRE B4 B 4R
ARG S A RTEBZ R T, 3% 4 J& X5 [V D RESG I At m o 43 B S 20 B £ %
A, b AR IR B (A G HE N R F G Rt ) e I8 1) A0t ( R b A RE DA R A B R AR A ) |
VDTSR 33 (VDI A R B VDR AR T ) DA R b S e A B R (I G M v 7 G P R M M
JE R b A T ) SRR RIS TN T 90.6% 1 [ Vb 4 I i T A O B (P I B R A A T R TR R A
FH ) S A i (PP 5 P R b G A A PG AR ) T A (PP 35 T R EE VDI IAEE VD) DA 2R
A7 (AT I R ZAS Y R B v 7 i R e, ) R 940 32 Al (e 7 R e M e v B R R, | P T R A o
JE ) S 7 R TTHEA T 89.65% 1 [ Vb i

EASVE R, AR 26 5 b 2 b 55 R SR ) MR A J () e Rt v, 1 VD RE A T RRAIG, LA
55 P AR MO S PRI IR 22, N VD IR A Y 2.67% , ok A% TG S bkt o 3tb R P i) A
PG 3R 22 02 N R WG Bl I 45 R | BT el MR AE A= AT A TG 18 L A= e 41 e e 7 6 8 AR I 1 F AR R
SLEA S ECT A N b A 0 R E R R VD T RE R B ARG

ZEGRUL, 10 a 18], 52 B - ORI FH2E R0 A4 A8 A 6t [X ek [ VD D REAL B 1 — 22 RS8R AR, ik Al s gt
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Table 4 The change amount and rate of sand fixation in different land use transformation types

[E VL DIBERE M Increased sand fixing function [E VL DI HERFIK Reduced sand fixing function

= =
2000 2010 I:ZZZ:d r 2000 2010 lfiii it

/x10% Rate /% /x10% Rate /%
R A 5 Fp B G 1731.29 69.67 T S R i RAd S -1492.55 -77.40
Vb R 7 555 B, 171.67 6.91 [5F A HhB G L, -74.49 -3.86
At R 7 585 e, 94.83 3.82 T 2 R piS:i! -51.48 -2.67
RC7E S T 52.80 2.12 rpE G L -50.39 -2.61
i N 34.89 1.40 rp i i -43.40 -2.25
B T 27.04 1.09 TR TRPE LS -23.24 -1.21
B b TRGLN 26.37 1.06 b piS:i! -16.75 -0.87
IC7E 5 i 22.49 0.91 rpE R0 -10.18 -0.53
b THE A [l Hb 18.39 0.74 b 223 b -8.09 -0.42
b T B bt 18.22 0.73 TP B A3 T -7.42 -0.38
At LTRG DN 15.75 0.63 TR TR 7 5 -4.76 -0.25
VT i 14.19 0.57 AR 5 B it -4.59 -0.24
E (o R 7 55 B, 14.13 0.57 FARIRPE K H -4.07 -0.21
I o6 THE A el b 14.04 0.57 T JEE b -3.91 -0.20
i R 7 555 B, 9.71 0.39 iR L -3.31 -0.17
#t THR JE] 6.73 0.27 i I B a5 L, -3.23 -0.17
RC7E 5 LTRGDN 4.95 0.20 rpOE G THE -2.01 -0.10
b M 4.15 0.17 WA iith -1.71 -0.09
N (o LTRG DN 3.11 0.13 rpE B JEAE -1.51 -0.08
At TP T R 2.84 0.11 b b -1.18 -0.06

(2) FEAR BRI MO B4 AR ORGP T RR () F MR 1) Mt FE AR BRAS 2] T — @ BB MR, | i id
A 396 1) & AT BT RGN, S S T AR R LRI/ 7 AR B SR 1) 3 T 15 P b A A B b P e Ao o v S
/0 I LRy DX 358 ) A B A fof R b A 55 B AT Py (L5 B P B R T by ol SR | e BRL R AA A J
PRI, 350 T 34 X e e 3 B S AT 75, 10 a 18] P 5% 71 2 S R o B M AR i3 | Jm) s o IX A e —
A

(3) 3T RWEQ BRI 1% 4 52 by [ V4 S5 B Al S 25 SR 26 A, 10 a R, P9 5201 181 VD 40 Ik 14 394k 7 28 i) 128
B H RS E Y R AT 10 a BTEK T 17.75% , 353 2010 4EHY 57.54 20 K07 5 50 [ 7D
Yy A 2000 41 2010 45 PS40 43 51 7 S0 E VD R Y 67.9% F1 63.9% , 2 9 5 B XU E VT RE 1Y
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