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Study on Carbon Storage Benefits of the Grain for Green Program in Loess Plateau of Northern Shaanxi Province
BAO Yu-bin
Abstract

VEST carbon fixation function evaluation module in the Loess Plateau of Northern Shaanxi Province. The main conclusions are as follows: The

(Ningxia Institute of Remote Sensing, Survey and Mapping, Yinchuan, Ningxia 750021)
The effect of land use/cover change on the carbon fixation benefit of the study area was quantitatively evaluated by using the In-

area of grass, scrub and woodland increased by 3 204 km*,285.3 km? and 122. 7 km” respectively during 2000-2010 in this area. However,
farmland reduced a large area of 3 984. 5 hm” mainly converted to above types of land use. The action of the Grain for Green Program ( GFGP)
has begun to show its effects. During this 10 years, carbon storage of the research area displayed a increasing tendency. The average carbon se-
questration increased by 3.3 t/hm” and the total carbon sequestration increased by 13.3 x 10° tons in Yan’ an region, meanwhile, the same
increased by 4. 0 t/hm” and 14. 5x10° tons in Yulin region. The carbon sequestration benefit of the Grain for Green Program ( GFGP) was sig-
nificant. The conversion of cultivated land, grassland and desert to forest land has the greatest carbon sequestration benefit, and the increment
of carbon sequestration per unit area is more than 100 t/hm?. The conversion of cultivated land to forest, shrub and grass makes the total car-
bon sequestration increase to 3 405. 77x10* hm*. Among them, 73.37% of the total carbon sequestration came from the conversion of cultivat-
ed land to grassland. This study has important guiding significance for the management of ecosystems and the scientific implementation of the
GFGP in the Loess Plateau of Northern Shaanxi Province ,meanwhile, it has the same important guiding significance for maintaining regional

carbon balance and reaching carbon peak.
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Table 1 Carbon storage parameters of different parts of land cover types t/hm?
if\il 1 L]elvgi]l ng&]]l C_above C_below C_soil C_dead
FRHK Forest W bR P p bk 30. 55 14. 66 82.29 13.00
FF Ak B 29.79 6.84 55.29 13.00
S RRTRASHK B FRVR SR 30. 17 10. 40 68.79 13.00
1A Shrub B M PR AR 7.14 3.09 64.29 2.00
TR HE T I HEACBR 1.31 2.42 29.90 0.35
Ll Grass i FEJ 2.33 7.30 43.72 3.80
N 3.37 7.48 44.36 4.47
s 7 1. 66 3.41 10.93 2.00
1 Hb Wetland i AR 4.23 0 152. 65 0
bl WA 2.75 0 144.13 0
K/ i 2.30 0 146. 26 0
TR T 3.25 0 0 0
SN/ KL 1.31 2.42 29.90 0.35
4¢ HH Farmland B JK 4.70 0 33.46 0
i 4.70 0 33.46 0
[7e] T el 18.30 8.69 82.29 13.00
B4 Town JE AT H SR 0 0 0 0
I iz Hh TG 18.30 8.69 82.29 13.00
AL 1.52 3.11 34. 80 1.99
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Table 2 The area and changes of each land use type in different years

s 2000 4= 2010 4= 2000—2010 4EAEfL{E Change during 2000-2010
T B
Vegetation types T L4l [EA Lt 4 HR L4
2 : 2 . 2 .
Area//km Proportion//% Area//km Proportion//% Area//km Proportion//%
FRHb Forestland 6 812.3 8.52 6935.0 8.67 122.7 0.15
T P\ Shrubbery 9995.8 12. 50 10 281.0 12. 86 285.2 0.36
BHh Grassland 40 116.2 50. 16 43 320.2 54.17 3204.0 4.01
i Wetland 306.3 0.38 301.1 0.38 -5.2 -0.01
A& M Farmland 19 979.7 24.98 15995.2 20. 00 -3984.5 -4.98
R4 Town 461. 1 0.58 911.5 1.14 450. 4 0.56
Fel Desert 2303.3 2.88 2 230.6 2.79 =72.7 -0.09
=3 2000—2010 w3 X + 0 F /B HE R IERE
Table 3 Transition matrix of land use change during 2000-2010 km?
B3| A M ERNDN AR Hh [apa
Type Late forestland Late shrubbery Late grassland Area change
W3] Hh Initial grassland 6.5 45.6 — 52.1
W14 1 Initial farmland 123.8 284.3 3495.5 3903.6
FIWIFEVR Initial desert 0.5 1.4 21.2 23.1
[ FARAE Area change 130.8 331.3 3516.7 3978.8
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Fig.1 Spatial distribution of land use/cover change from 2000 to 2010
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Fig.2 Average carbon storage and its change of each watershed

in the study area
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Fig.3 Total carbon storage and its change of each watershed in

the study area
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Fig.4 Changes in the pattern and spatial distribution of carbon storage in the study area during 2000-2010
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Table 4 Carbon storage of land use change during 2000-2010

PR TR B Carbon storage per unit area//t/hm’

SATfi : Total carbon storage//x 10 t

1 954k

= =
Primary transformation 2000 4E 2010 4E Ii;j;?ni " 2000 4F 2010 4 Ii;jiruni .
FFHb (2000) —HiHh (2010) Cultivated land— Grassland 36. 68 55.01 18.33 4997. 63 7496.49 2 498.86
1 (2000) —7#E M (2010) Cultivated land—Shrubbery 37.65 76.00 38.35 414.69 837.35 422. 66
. (2000) — Ak (2010) Cultivated land—Forestland 38.28 138.93 100. 65 184.17 668. 43 484.25
Tl (2000 ) —#E P (2010) Grassland—Shrubbery 25.28 75.50 50.22 25.20 75.28 50. 07
FEh (2000 ) —#k4 (2010) Grassland—Forestland 25.28 138.63 113.35 2.30 12. 64 10.35
FEEL(2000) —EL 1 (2010) Grassland—Grassland 1.07 29. 46 28.39 0.87 23.90 23.03
Fe i (2000) —3 M (2010 ) Desert— Shrubbery 2.05 69. 65 67.59 0.11 3.81 3.70
FET# (2000 ) —HfH (2010) Desert—Forestland 0.34 139.00 138. 66 0.01 2.79 2.79
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Table 5 The classification standard and results of carbon storage
I e i n AL
L Carbon 1T FA
. . Area Percentage
Importance rating sequestration km? %
v/ (hm?-a) m
—J% H 3 Generally important 0~45 16 009. 4 20. 1
L E S More important >45~50 13 387.6 16.8
FZE T 3 Medium importance >50~55 22 934.9 28.8
515 # % Highly important >55~70  12452.8 15.6
e BB Extremely important >70 14 930.5 18.7

FHEE 5 FE 5 AT, Bl 8 4 ) J5m i i — g i 22 X
(0~45t/(hm*-a) ) (TRIFRJy 16 009. 4 km? , HeH Hy 20. 1%, H
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BEE >45~50 t/(h? - )

PEEFZ >50~55 t/(hnt-a)
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= REE >T70 t/(n-a)
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Fig.5 The spatial distribution of importance level of carbon

storage
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