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Multi-scenario Land Use Optlmlzatlon and Carbon Storage Assessment in Northwest
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o

o
Abstract: Land use/cover change (LUCC) is the main fdgtor leddmg to the change in'carbon stock of terrestndl ecosystems. Studying the process of land use aild carbon
slbragq-\:hangé. under differént scenatrio.s in the future will helpifo formulate scientilfi.a‘ 'lanfi use policies and increase regional terrestrial-€cosystem carbon storage. The GMMOP-
PLUS-InVEST model s construeted to analyze the change eharacterisfics nHéh‘d_ uSe’and carbon storage in northwest China from 2000 to 2020 through multi-source data and
to predictéthefJand use and carbon storage in northwest China in 2030 underthe scenarios of natural development (ND), economic development (ED) , ecological protection
(EP), and éemprehensive (ievelopment (CD). The results showed that; (D from 2000 to 2020, the area of grassland decreased by 1680.99 x 10* hm? | and the area of
cultivated Tand, forest land, water area, wetland , construction land, and unused land increased by 201. 19 x 10*, 208.47 x 10*, 91. 54 x 10*, 51.30 x 10*, 157.40 x 10*
and 971.09 x 10* hm? , respectively. @) From 2000 to 2020, soil and underground carbon storage decreased, dead organic matter and aboveground carbon storage increased ,
and total carbon storage decreased by 677. 97 x 10° t. Grassland degradation was the main reason for the decrease in carhon storage. &) Compared to that in 2020, the total
carbon storage in the ND scenario was reduced by 63. 12 x 10° t, and the total carbon storage in the ED, EP, and CD scenarios increased by 759. 19 x 10°, 804. 57 x 10°
and 817.89 x 10° t, respectively; the CD scenario was the optimal development model. These resulis can provide a reference for regional land use planning and the increase
of terrestrial ecosystem carbon storage.

Key words: land use/cover change; carbon storage; multi-scenario; northwest China; terrestrial ecosystem; GMMOP-PLUS-InVEST model
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Table 6 Land use area change and its dynamic from 2000 to 2020

2000 ~2020 445 M A A AL x 10%/hm?

2000 ~2020 FFRARfL K sh A

iR 2000 4 2010 4f 2020 4F AL x 10*/hm? BN/ %
i 2690. 16 2748.10 2891.35 201. 19 0.37
Si 1757.30 1947.20 1965.77 208. 47 0.59
i) 11368.55 10 085. 80 9 687. 56 -1 680.99 -0.74
K3, 757.16 785. 69 848.71 91.54 0. 60
i 101.95 108. 62 153.25 51.30 2.52

A 105. 67 126. 74 263. 06 157. 40 7.45

A H 14 037.95 15 016. 59 15 009. 04 971.09 0.35




4660 78 8=}

B

44 %

[ ] frm X
200047+ 4l F) F LR [ ¥t 8.73%
. B e 5.70%
A [ il 36.89%
. }i B ks 2.46%
S ‘ [ s 0.33%

W ks 2.75%
[ it 0.50%

B 5 M 0.85%
[ A RIHIHL: 48.70%

i e s éﬁwﬂmﬁ:mﬁ if;ew E—m;
ﬁﬁ%géﬁﬂﬁ/"? 715.32 x 10° t I 11,68 x10° t,
%tﬁﬂ%ﬁﬁ%ﬁﬂi@kﬁfﬁ%
1091 /4. 13 X 10° 1 Mi}%%ga@ﬁ%ﬁ%ﬁ%ﬁ
(KE5), W@l?ﬁjm{ﬁmﬂ%ﬁﬁialﬂtzuwﬁ%

mﬁjlﬁ&ﬁﬁﬁ SRR R K A
FERRVE | T 5 TR A A R S LA B R it ) DY

PR IX ;B A PH AL BB X T R O R AL
it 5 08D, A AR T BN 1 5] Y )R R
U T W i DTS R e ST
A LB H AR B e S e i S 4 B A
TR BN E , T A k.

B prems pEa—"
BT AL
ARG [ eREEE
WAk = ;m:
S ERREE P 7 20204
0 ]2{I}UD ]2;00 I?u;J(}O [3_%00 14 000

lkfif ik > 101
B4 BERBREETWE

Fig. 4 Changes in various types of carbon storage
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Fig. 6 Spatial change in land use and carbon storage under different scenarios
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Table 9  Carbon storage and value of each scenario
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