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Abstract: Modifications of land surface through human activity have become an important factor affecting the global carbon
cycle. Land surface changes can result in the release of carbon from terrestrial ecosystems. Additionally, through reasonable
land use and management, land surface alterations can also serve to increase carbon sinks. In dryland ecosystems, which
occupy 30—40% of Earth’s land surface and play an important role in the global carbon cycle, harsh natural conditions
combined with frequent human activities release carbon stored in the ‘plant-soil’ continuum as CO, into the atmosphere.
Given the increased rates of desertification due to climate change, the expansion of arid land surfaces may have a profound
impact on the global carbon balance. Therefore, we selected Uxin Banner ( equal to county), located in Mu Us Sandy
Land, Inner Mongolia, China, as a case study. To assess the increment of organic carbon sinks and the management

regulations for arid land, we classified six vegetation categories and 16 sub-categories using cloud-free Landsat images

ELTH . p o m S AR B b 5 %% % % 4 ¥ B B ( DC201501070201, DC201501070403 ) 5 FREE A 530 48 25 M 47 b BFBF & 0 ¥ B 151 H
(201109025-3) ; K i% R E NA Ja 34 B B3 H (0701-110088 )

75 B #5:2014-08-05; [ £& H i B A . 2015-

# W iHA/EH Corresponding author. E-mail ; 1i-1zhh@ 263.net

http ://www.ecologica.cn



2 S % 36 &

across five decades (1977, 1987, 1997, 2007, and 2012) using ArcGIS 10.0. Carbon density, including aboveground
organic carbon, belowground organic carbon, and soil organic carbon, was also analyzed for each category. Combining
vegetation maps and carbon density data, we analyzed organic carbon storage using Cellular Automata-Markov model
implemented in InVEST software package to develop different scenarios of carbon sink increment of this area. (1) The
results showed that during the 35 years, from 1977 to 2012, carbon storage in Uxin Banner averaged at 47.38 Tg C (1 Tg =
1 x 1012 g = 1 million tons). Patterns revealed that carbon decreased by 1.69 Tg C from 1977 to 1997 and carbon storage
increased by 0.77 Tg C from 1997 to 2012. These patterns are similar to those of desertification, where changes in climate
coupled with human influence enhanced recovery of vegetation in the region, thereby increasing the carbon sink. (2) The
results from the scenario analysis indicate that the potential for carbon sink increment in Uxin Banner is relatively large if
effective regulatory approaches, such as increasing the forest vegetation coverage, transferring land use patterns, and
wetland conservation, are applied. According to the policy scenario, terrestrial ecosystem carbon stocks of Uxin would
increase by 3.83 Tg C compared to those in 2012. Given the dry and rainless climate in the region, drought-tolerant shrubs
and indigenous shrubs should be selected in the project for sand fixation and afforestation to reduce the consumption of
region’s ecological water. According to four desertification scenarios, changes in land use patterns are feasible ways to
increase carbon sinks. After stabilization of mobile and semi-fixed sand land, organic carbon pool might increase by 6.98 Tg
C compared to the levels in 2012. Changes in land use practice, such as enclosing grassland, forbidding open grazing,
extending artificial grassland, and drylot feeding, might help to reduce grazing pressure on grasslands and enhance carbon
sink function. Wetland is one of the major vegetation types involved in carbon sequestration in Uxin, which has higher
grazing utilization by herdsmen. For the protection of wetland, government should establish regulatory approaches to promote
wetland area recovery such as limiting grazing intensity, affording ecological compensation, and establishing reasonable
water use of the wetland area. The present research, using scientific output, provides recommendations to encourage
balancing between protection of the natural environment and the development of social economy through regulatory

approaches and measures suitable for the increment of carbon sinks.

Key Words: carbon sink increment; regulatory approach; scenario analysis; InVEST; Uxin Banner
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Fig. 1 The organic carbon storage of Uxin under different scenarios
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G 1 NI B 57 1 o (5 - N 0T D QR 191 WA SO O 1 =4 [ 1w L S
LAl AR i 1 R B 0L [ S5 29 80 Ol e A Fn b b A 5 SR AR L 5 T IOP SRR A Ol
AL A= P2 F R S TR e R, b AN T8, DAt | (R 45k 3 7 SRk Dl A O ) WK A
B BJE B EEE =l SR A G AR REE R R R G i A5 X A it 2 A A G ) R TR
TR H

(3) MBI E B I e J7 o K AR A LA PR 5 et 24 A 2 o T i o 119 30 %% , 2 SR A [ e A
PR Z — W E R AR CIE 5 7) , 5 R A R 5 2012 4RSI 13.40 Tg C, BIGTERCRAEH U 2.,
SR, PRA N AR B A A, % AR P i B A AR e At X3k, A 1977 4F LIk, 2 00 08 i 458 2K Ak i =
0.52 Tg C, ¥l e oEnt B 1977—1997 AR iR LB . ZEMRIEHb OR3P R S A B by, 3000 R BUMN A B
YER il ML BOR , R AR S AMERIVE R, G 3RS 5  BRBCHR B 57 1 b K 9 U4 B AL, PR B
T Hb A S FH K A SV b T UK S
3.3 XPREIRIGFSORS BE B8

T 2 I AL FE AT SR COL 3 i U 45, Jir o A RS A A AR 3 R i RS Y S RE A
RERFES RGU R R A 5 A AR R AR AT L, InVEST it 5 WOBOBE R HLA B HoR o
U0 FEE T3 2 WA 287 (R /28 55 ) DR s Ge v 50 B PR s i P A . R AR R —
Y (1 e B P FEAAR AR | Bt i A0 Ak HRB R A AR e 2R A (b B 56 ) AR PR, AR5 TP
i A S R GERRA AT ARG — IR 22, WNnT RE S Al — SRS e AL & i AR 5 19 A8 T sk
YR IEAS B FIEA LA, Qi sl vb b [ J5 HB i+ 20 40 247 4 Rl A8 10 1) T X3k 1 +
B0 [ 5 U M 1 G S VD M AR JS A UGS SR RSP R SR AT RE A T B S 1.2.3,
4.7 WIRRAEA L, RN 5% 5.6 F1 8 BRI A7 i .

AN, - EETCHLRRSE: 1 39 1) EE A R o, Rl AE T X O 2 5 R3S (Y 30 %, fE TRV IX
VAR ST S, VD B3R 2 8 ) by M (R S FRUE 52 1 5 e AR | B ALK S ) ] S | -3 TE ML
SR, IO AR A O b 14 o O FE G B8, TCAILAN (R e i U1 AR X A AR
R T A T T 5 A L VDV M P AL B R A BT R I, R ARAE L X A5 A AR 70 DX ) TE AL B i
W TP X (H 22 R FEAHF I T 4080 SR R A % R e OB 7 - 590 2 v ) b
D ARAR T Bl A= 25 R GE T SEBRmifits i, BRG , £6 A5 AAIESE rh R in i -+ SETCALRR 77 T I IFSY

4 it

ZERUNT . (1) 7F 1977—2012 4F 28 it fili b A 25 R Gk At 5« V7 B AR fk . BRI B 1977—1997 4F
JER ZEAE TR B BE WD 1,68 Tg C; AFFTITEE 1997—2012 4FAL TR IC B B, MIXT T 1977 4E 1 1997 4F4)
HHEAN0.80 Tg C F12.48 Tg C, (2) Lkl A 25 RGEAFAEE R AYBRIGILTE S, ARG =AM g 1, A
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