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Forest aboveground carbon storage with the Grain for Green Program

in Henan Province

WANG Yanfang'?, LIU Ling', YUE Feixue', LI Dong', SHANGGUAN Zhouping®

(1. College of Agriculture, Henan University of Science and Technology, Luoyang 471023, Henan, China; 2. State Key
Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A&F University, Yangling 712100,
Shaanxi, China)

Abstract: The Grain for Green Program (GGP), an important ecological restoration project in China, has great
carbon sequestration capacity. To estimate the carbon storage of Henan Province’s forests, based on forest in-
ventory data (1998-2003, 2003-2008, and 2008-2013) in Henan Province, as GGP was being implemented,
carbon storage was estimated using the continuous biomass expansion factor (BEF) method. Meanwhile, the
planted area for different tree species under the GGP in Henan Province from 2000-2012 was compiled using
empirical growth equations to estimate the carbon stock in living tree biomass. Results showed that from 1998
to 2013 in Henan Province, increases were found for forest area from 149.77 x10* hm? to 305.36 x10* hm? vol-
ume 5 258.50 x10* m* to 17 094.56 x10* m?, carbon storage 30.49 Tg to 91.02 Tg, and carbon density 20.36
Mg-hm™ to 29.81 Mg-hm™. Plantation areas, carbon storage, and carbon density greatly increased as the pro-
portion of carbon storage in plantation increased from 29.26% in 1998 to 58.46% in 2013. For the percent of
carbon storage from total forest carbon, GGP accounted for 1.58% in 2003, 15.40% in 2008, and 30.95% in

2013. Thus, plantation played an increasingly important role in forest carbon sequestration and were a major
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contributor to forest carbon sink in Henan Province which was mainly attributed to implementation of the GGP.

[Ch, 3 fig. 5 tab. 32 ref. ]

Key words: forest ecology; Grain for Green Program; plantation; forest carbon storage; Henan Province
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Table 1  Effective planted area for each tree species/forest types under the GGP in Henan Province
/ 2000-2012 /hm?
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
13 160.713 3529 68 803.6 114 281.5 75 699.1 72 351.2 17 320.2 23 866.5 24 755.8 15 139.8 15 572.4 6 338.0 6 770.9
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2
Table 2 Parameters used to calculate biomass of forest stands and carbon fraction for different dominant tree species
a b N R? a b N R?
1.145 3 8.547 3 12 098 [7] 0.500 4 0.895 6 0.0048 22 099 [21] 04695
0.756 4 8.3103 11 098 [7] 04834 05371 119858 29 .00 [22] 05201
0.6129  46.145 1 11 098 [7] 05034 05442 16.1235 35 1.00 [23] 05211
0.755 4 50928 82 098 [7] 05207 0.5894 245151 [24] 05101
0.510 1 1.045 1 12 092 [7] 04596 0.836 2 94157 [24] 04900
0.981 0 0.0040 10 0.99 [20] 04956 0.7143  16.965 4 [24] 04978
ca b 3 N ; R?
3
Table 3 Empirical growth equations of plantations biomass
/ R? / R?
B=155.72/(1+10.568 1e*¥) 0912 B=70.76/(1+1.492 0e™'*¥#) 0.934
B=130.20/(142.659 4e%) 0.981 B=110.42/(1+4.094 6e™%) 0.876
B=87.98/(1+12.236 0e %) 0.977 B=132.24/(145.275 5e1%*%) 0.956
B=81.67/(142.173 5¢™2%) 0.996 B=158.94/(1+20.804 2¢°1'™) 0.949
B=69.61/(1+2.436 9¢®¥) 0.963 B=290.96/(1+8.577 4&0%") 0.993
B=197.09/(1+8.490 7e*22) 0.992 B=237.57/(1+12.272 1e9™) 0.980
B=160.99/(1+10.313 0e%¥%) 0.990
: B (Mg-hm™), ¢ (a)
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Figure 2 Area of different afforestation types under Grain for Green Program (GGP) in five regions of Henan Province
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Table 4  Area, volume, carbon storage and density of forest stand during

implementing GGP in Henan Province

/

/

/

x10*hm*>  /x10* hm*>  x10* m® /Tg /Tg  (Mg-hm™)
. 2003, 2008 2013
1998 149.77 0 5258.50 30.49 0 20.36
22.53% ,
2003 197.72 44.54 8404.64 46.28 0.73 2341
31.77%  32.53%; 2008 283.36 90.02 12 936.12  69.16 10.65 2441
1.58%, 15.40% 30.95%. 2013 30536 9934 1709456 9102  28.17 29.81
222 , o
5 : 1998-2013 . N ,
, 1998 53.85%10* hm? 2013 173.89x10* hm?,
222.92% 107.92x10* hm?, o
533.47%, 496.52%, 1998 16.56 Mg-hm™ 2013
30.60 Mg+-hm™, o )
o 1998 29.26% 2013 58.46%
o 2013 57.13%,
5 1998-2013 N
Table 5 Area, volume, carbon storage and density under different forest origins from 1998 to 2013 in Henan Province
Ix /x10* / Ix /x10* /
1% 1%
10* hm? m’ /Tg (Mg-hm™) 10* hm? m’ /Tg (Mg-hm™)
1998 9592 3606.32 21.57 70.74 2249 2008 118.72 5456.00 3127 4521 26.34
53.85 165218 892 2926 16.56 160.70 7 480.12 37.89 54.79 23.56
2003 107.25 436727 2629 56.81 2451 2013 13147 662880 37.81 41.54 28.76
90.47 403737 19.99 43.19 22.10 173.89 10 465.76 53.21 58.46 30.60
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Figure 3 Carbon accumulation rate of the forests in different periods in Henan Province
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