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Abstract; Based on the forest-grassland-wetland-desert dataset and the Third National Land Survey
results, combined with plot surveys and the CBP ( Carbon Benefits Project) model, the carbon stock and
carbon sink capacity of artificial sand-fixing forests in Gansu Province were quantitatively assessed, and
their carbon sink potential was predicted. The results show that currently, the total carbon stock of
artificial sand-fixing forests in Gansu Province reaches 2.76 % 10" t, among which soil carbon stock
accounts for 97.46% , dominated by inorganic carbon. The vegetation carbon sink capacity of artificial
sand-fixing forests in Gansu Province is 6.27%10° t, with carbon sink value of 1.92x10° yuan; the soil
organic carbon sink capacity is 3.00x10° t, with carbon sink value of 9.21x10° yuan; the soil inorganic
carbon sink capacity is 1.34x 107 t, with carbon sink value of 4.11x10° yuan; the soil carbon sink
capacity is 1.64x107 t, with carbon sink value of 5.03%10” yuan; the total carbon sink capacity is 1.70x
107 t, with a total carbon sink value of 5.22x10° yuan. Using a vegetation restoration period of 45 a as the
baseline, the CBP model estimates the organic carbon sink capacity of artificial sand-fixing forests in
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Gansu Province to be 3.01x10° t, exhibiting a deviation of 17.08% from the measured value (3.63x10°
t), indicating high reliability of the model prediction result. It is predicted that by the end of the seventh
phase of the Three-North Shelterbelt Program (in 2050) , the total carbon sink capacity of artificial sand-
fixing forests in Gansu Province will reach 1.83x10° t, with a total carbon sink value of 5.61%10" yuan,

spatially concentrated in Jiuquan City, Wuwei City, and Zhangye City. It is suggested that establishing

artificial sand-fixing forests is a dual-effect strategy for promoting economic development in arid regions

and enhancing carbon sink function.

Key words: artificial sand-fixing forest; carbon sink capacity; carbon sink value; carbon sink potential ;
Carbon Benefits Project (CBP) model; Gansu Province
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Table 1 Carbon density of artificial sand-fixing forests in Gansu Province
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Forest type Vegetation carbon Soil organic carbon Soil inorganic carbon Total carbon
density density density density
AR Haloxylon ammodendron forest 3.44 20.35 93.99 117.78
ZRARMIMK Tamarix ramosissima forest 20.91 40.10 143.89 204.90
HAEM Corethrodendron scoparium forest 2.48 17.06 77.72 97.26
FrZHK Caragana korshinskii forest 6.01 24.44 75.91 106.36
FLIAK Nitraria tangutorum forest 1.60 26.84 81.66 110.10
Fifl Others 0.44 17.93 73.24 91.61
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Table 2 Carbon stock of artificial sand-fixing forests in Gansu Province
R v L o B fobe 1. jed gy L o o R .
X ffﬁ%ﬁﬁﬁﬁf;/t + ;gﬁ mwlﬁg/t + ;;@ji{fﬂﬁf;%f%gz/t AR AR
. Vegetation Soil organic Soil inorganic .
Region Soil carbon stock Total carbon stock
carbon stock carbon stock carbon stock
BT Wuwei City 5.60x10° 4.66x10° 1.52x107 1.99x107 2.05%107
K3/ Zhangye City 4.94x10* 7.80x10° 3.49x10° 4.27x10° 4.32x10°
R Jiuquan City 3.14x10* 3.65%x10° 1.59x10° 1.95x10° 1.98x10°
PKFHTH Qingyang City 9.65x10° 9.57x10* 2.83x10° 3.78x10° 3.88x10°
4 BTl Jinchang City 3.50x10° 3.22x10* 1.61x10° 1.93x10° 1.97x10°
F4R T Baiyin City 9.96x10? 4.05x10* 1.51x10° 1.91x10° 1.92x10°
WA KT Jiayuguan City 1.14x10? 4.04x10° 1.19x10* 1.60x10* 1.61x10*
411 Total 6.55x10° 5.98x10° 2.09x107 2.69x107 2.76x107
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1) 41.07 £ 5 TIETCHLORAA & L SR 1Y 75.72%,
e T A HLARAG B L (21.67%)
23 HEEAAIBEDHKRLCES T

5 (3 3) Won H A N T BV ORI 5
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1.70x107 v, T 3gml R AE P I 1% 26.16 f5, -
HEA PRI & 3.00x10° t, 5 S BRIC 80 17.65%,
Hlta N T E VAR DL I HLR I (1.34% 107
)R E, E RERIC Y 78.82% , & A HLERIL 1Y 4.47
fi5 o NG IXRIA , N T E VAR = i e 2K
U BT SR AT IR T R 4 B i AR
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Table 3 Carbon sink capacity of artificial sand-fixing forests in Gansu Province

WX TR BRI =/t T HER YL/t - IETCHLRRI 5/t I =N SR/t
R N Vegetation carbon Soil organic carbon Soil inorganic Soil carbon sink Total carbon sink
egton sink capacity sink capacity carbon sink capacity capacity capacity
R Wuwei City 5.32x10° 2.45x10° 1.07x107 1.32x107 1.37x107
KA T Zhangye City 4.94x10* 3.16x10° 2.11x10° 2.42x10° 2.47x10°
R Jiuquan City 3.14x10* 1.82x10° 4.46x10° 6.28x10° 6.60x10°
PEPHT Qingyang City 9.17x10° 4.45%10* 8.60x10* 1.31x10° 1.40x10°
4 BT Jinchang City 3.33x10° 1.09x10* 3.20x10* 4.29x10* 4.63x10*
F14R T Baiyin City 9.46x10? 2.78x103 1.69x10* 1.97x10* 2.06x10*
FWAKT Jiayuguan City 1.14x10? 3.38x10? 9.16x10? 1.25x10° 1.37x10°
411 Total 6.27x10° 3.00x10° 1.34x107 1.64x107 1.70x107
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WEF S a AN T B ARA HLERIC &Y 6.80 %
10° t, MR AERR 10.15.20 .30 .40 .45 a A T [H 7P ARI
AL 53 AR AERR 5 a AT EVD AR 2.00
3.00.3.93 4.13 4.34 F14.43 £ TEMKEAERR 0~45 a
T, HW A A T Y MAT AR 2 AT K A 4 B 3
I b Th S A HLRRI 2 B 5 b TR A ek
TR R PR
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Table 4 Carbon benefits of artificial sand-fixing forests in Gansu
Province estimated by the CBP model

WO ATPLBCRE AU, R
Years for Organic (t+hm™?) (t-hm?-at)
vegetation carbon sink Organic carbon Carbon sequestration
restoration capacity sink density rate

5 6.80x10° 2.72 0.54
10 1.36x10° 5.44 0.54
15 2.04x10° 8.43 0.54
20 2.67x10° 10.88 0.54
30 2.81x10° 11.42 0.38
40 2.95x10° 11.97 0.30
45 3.01x10° 12.24 0.27
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Table 5 Carbon sink value of artificial sand-fixing forests in Gansu Province

X HHICME/ oG HHEAVBICME/ T HEHRICME/ o HEERRICAE/ T BERILME/ TG
Reai Value of vegetation Value of soil organic Value of soil inorganic Value of soil Total carbon sink
eglon carbon sink carbon sink carbon sink carbon sink value

KRBT Wuwei City 1.63x108 7.50%108 3.28%10° 4.03%10° 4.20x10°
FKATT Zhangye City 1.51x107 9.69%10’ 6.46x10° 7.42x108 7.58%108
R T Jiuquan City 9.62x10° 5.59%107 1.37x10% 1.93x10% 2.02x108
PEBHTT Qingyang City 2.81x10° 1.36x107 2.64x107 4.00x107 4.28x107
4B Jinchang City 1.02x10° 3.35x10° 9.81x10° 1.32x107 1.42x107
4R 117 Baiyin City 2.90x10° 8.53x10° 5.18x10° 6.03x10° 6.32x10°
IR ST Jiayuguan City 3.50x10* 1.04x10° 2.81x10° 3.84x10° 4.19%x10°
A1t Total 1.92x10° 9.21x10° 4.11x10° 5.03x10° 5.22x10°

Fz 6 2050 FHF A ATEDHERITE SN

Table 6 Prediction of carbon sink potential of artificial sand-fixing forests in Gansu Province in 2050

. NeR=A B Npi=%

. MBBRLEA g, PEEUERA o, mmicea enc o
Region carﬁon sink Soil organic carbon Acarbon fink, Soil carbon Total carbon Total carbon sink

sink capacity

sink capacity sink capacity value

capacity capacity
R Wuwei City 2.31x10° 1.06x107 4.65x107 5.71x107 5.94x107 1.82x10"
KA T Zhangye City 3.24x10° 2.07x10° 1.38x107 1.59%107 1.62x107 4.96x10°
IR T Jiuquan City 4.90x10° 2.84x107 6.95x107 9.79x107 1.03x108 3.16x10'
PRPHTH Qingyang City 1.83x10° 8.86x10° 1.71x10° 2.60x10° 2.78x10° 8.52x108
4 i1 Jinchang City 8.04x10* 2.64x10° 7.74%10° 1.04x10° 1.12x10° 3.43x10%
F14RT7 Baiyin City 1.81x10* 5.33x10* 3.23%10° 3.77x10° 3.95x10° 1.21x10%
FUR ST Jiayuguan City 2.84x10° 8.42x10° 2.28x10* 3.12x10* 3.41x10* 1.04x107
&1 Total 7.81x10° 4.23x107 1.33x10° 1.75x10° 1.83x10° 5.61x10"
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