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Carbon Sequestration Potential of Forest Stands
Under GGP in Chongqing Municipality

. 1 . . 2 . 3 3 . 1
CHEN Xiangang , ZHANG Yiping", PAN Chang—ping’, CHEN Ben-wen’, CAI Li-sha
(1. Department of Environmental Science and Engineering, South West Forestry College, Kunming 650224, Yunnan, China;
2 T ropical Botanic Garden of Xishuangbanna, Chinese Academy of Science, Kunming 650224, Yunnan, China;

3.Chongqing Forestry Bureau, Chongqing 401147, China)

Abstract: To estimate the carbon sequestration potential of forest stands under Grain for Green Programs ( GGP) in Chongqing
Municipality, the paper conducted a survey of all the areas and tree species afforested under GGP during the years from 2000 to 2007.
By making use of the data from the survey, the empirical growth curves from National Forestry Inventory, and the biophysical
parameters obtained from national and foreign literatures concerning the species” biomass density, carbon content and biomass, the
paper further designed a calculation model for the variation of carbon accumulation in the GGP-stands in combination with wood
density, biomass expansion factors and carbon fraction. Results show that the carbon stocks in the GGP-stands in Chongqing
Municipality will be up to 14. 276  14. 740, 33. 463 41. 059, 43. 796 57. 915, 50. 254 70. 124 and 54. 024 77. 655 Tg
respectively by the year 2010, 2020, 2030, 2040 and 2050. This proves that GGP-stands have an obvious function for carbon
sequestration.

Key words: ecology; Grain for Green Programs (GGP); carbon sequestration; Chongqing Municipality
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Table 1 Afforestation area for each tree species under the Grain for Green Programs in Chongging
Munidpality in the future
A B C D
/ hm? /hm? 2 ) 2 /hm?
(2008 2010) (2008 2010) 2008/hm= 20097hm= 2010/hm™ 5408 59y
Pinus massoniara 11 185.0 8 889.5 5560. 5 5165.7 4 798.9 0
Cunningh amia lanceolata 9 541.7 7 583.4 4743.5 4 406.7 4 093.9 0
Cup ressus spp- 17 474.2 13 887.9 8687.1 8 070.3 7 497.3 0
15 655.3 12 442.3 7782.8 7 230. 3 6 716.9 0
9 241.1 7 344.5 4594. 1 4267.9 3964.9 0
43 701.2 34 732.3 21725.5 20183.0 18 750.0 0
106 798. 6 84 880.0 53093.4 49323.8 45 821.8 0
1.3.1.3 (WD) 2 WD BEF CF MR !
Table 2 Values of WD, BEF, CF and MR for different species of stand
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(BEF];’) 0.478 2.11 1. 80 0.50 101
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1.3.1.5 (CFi) #a :b
CF; [19 25]( 2)
1.3.1.6 ., 94% ,
2 b
(MR) 2. , . 2008 2010
ABC D 8
A- 1 A A-2 A B- 1: B; B
-2 B; c-1: C; c-2 C;
D- 1: D; D- 2 D.
1. 3.2 FHR BTbk AHik EEmm it 2 224, , ,
( A- 2 B- 2 C_ 2 D- 2)’ )
( )[26.27]
Am'c,.: ;;%‘A LIRS ( 1- CBEF2/+ CBEFIJ)
when i> Ruwin+ k, n= floor[ (i— k)+ Ruwin ], [= k+ Ruin X n (4)
(4) A i (1000 kg)éA(ST]H k J l
( 1 000 kg) ; Clm‘lj ; CHM‘Zj j (
) R, j Vi ' sl j




1.3.3 3565 LB R B fif i 43 : e
\ 50 100 0.6 0.7Mg/(hm™ a)'™?. \
[15.28.30.31] , 5 10
[28.32,33] [34 37)
30
P 25 F 7=0.70 . r=0.46 r=0.06
[38] [11]
. , %n ol ‘ I
) ) = 15
: i
Ho10f v
e
) Niu ( 3)(Paul 5
i ‘
: %9 10 20 3 20 50 60
. BRI/ 2
Adsoa= 207 (i~ k) Sit (5)
(5) : AAsoq, i 3 04
s Sk j k r ( Niu and Duiter (2006) )
3 Fig. 3 Changes of soil organic carbon (SOC) over time

following afforestation of GGP-ands ( quoted
from a model of Niu and Duiter (2006), ¥

) represents the SOC change rate)
Asr= At + Acwe, + Asoa, (6)

2 AR
2.1
4 2050 8 3 )
; 50 s ,
; , ( 4).
2.2
IPCC , . )
8 , 2010 2020 2030 2040 2050
14.276 14.740 33.463 41.059 43.796 57.915 50.254 70. 124  54.024 77.655 Tg(T= 1012, ).
5 . ,2012 A-1
A-2 2.983 Tg/ a, B-1 B- 2 2. 848 Tg/a,2011 Cc-1
C-2 2.636 Tg/ a,2010 D-1 D- 2 2.402 Tg/ a.
. , ( ), A-2 B-2 C-2
D-2 2040 - 0.146 - 0.217 - 0.332 - 0.492Tg/a. 2050
. ( 6,
(Cup ressus spp.) , 50 , ,
2010

44% 2020 42% 43% 2030 2040 2050 41% 43% .



12

29

80 r

60

40

WREAE /Tg

20

0
2000

VA MUORFRSS SR BLR

80

15 A-1

T=10( FR) e

2010 2020 2030 2040 2050

G4 /a
L AR 2 R

1# 5 B-1

80 155 A2
60 T=10"( FF)
0
ﬁ 40
Bk
& 20
£ o,
o et S
2000 2010 2020 2030 2040 2050
4y [a
YA FLAR R A 5k B EECELER AR R
80 r ‘%% B-2
£
i)
Bk
®
)
2000 2010 2020 2030 2040 2050
Bl /a
A MR R AR B IR LR DR
80 r ‘%E{ C-2
60
on
g
5 40 |
Eﬁ
% 20
0
2000 2010 2020 2030 2040 2050
A /a
VA R R 1A W BeahER IRk
80
5 D2
2o 60 +
g}‘g 40
=S
& 20
0
2000 2010 2020 2030 2040 2050
Fy /a
A AR RAAR B AR [ WA Rk

Fig. 4 Changes of the optimal carbon stock of the Grain for Green Program stand in Chongqing

0
2000 2010 2020 2030 2040 2050
Ay /a
YA B R BRI Bk B A HLR L g A R e
80 r fERC-1
o 60
g
I8 40
Bk
&
| 20
0
2000 2010 2020 2030 2040 2050
By /a
P2 RLA SR B A4 B A LR BRI
80 gma
W 60F
g
o 40}
Bk
&
= 20F
0 ----------------------
2000 2010 2020 2030 2040 2050
Hh /a
A R B R A W ECE LR A AR R
4
Municipality in the future
SO A M
g7 Mw@
B a0 o M
% 2 | $o<><> wnm#ﬂ;ﬁjﬂﬂmn
£ <>'>°°
0 _&l | | ] ]
2000 2010 2020 2030 2040 2050
A /a
&AW 0 IR #k b Ak AT LERR

80 - fHt A2
o 60 | W
g o
18 40 T pesnsanianaanol
B e —
= - e
= 20 o
0 oo -7"‘ 1 1 1 1
2000 2010 2020 2030 2040 2050
G4 /a
& At O B PR Ek & TR L Bk



13

AR E /T WA R /Te

BIRRE /Tg

80T A B-1

N
(=3
T

cppﬂoibbamgsggﬁéaAn&hﬁhﬁ“““‘j::::
- " mpn:ﬂﬂw

&
090 oat

00
1 1 1 1 1

0
2000 2010 2020 2030 2040 2050
4 /a
SE O BB bk
80  fEEC-l

60 |- T
or OW
} :-ndﬁﬁgzziizzghnnu;ﬂﬂ"uipuun -
0 1 1 1 1 1

2000 2010 2020 2030 2040 2050

S
o
T

33
(=
T

ATEIHE A

Sy /a
&AW O R EHE bR & Fie i Ak
80 &5 D-1
60 a“”“*«mm«»
40 M

20 “I‘..:f::f: .....
e
1 1 1

0 i
2000 2010 2020 2030 2040 2050

IR E /Tg BRBURE /Tg

TR A /Tg

80 TH 5t B-2

60

40
";;d:,,nnn=l=“""zz‘

20 e
,...-"'
- 1 1 1 1

0 i
2000 2010 2020 2030 2040 2050

A /a
& A O R Ak 3 K PO AR BTN
80r s C2
60 F
N o L AL AAAS aa

” ey
| Mﬂmﬂ“mmm‘m
N
0 1 1 1 1 1

2000 2010 2020 2030 2040 2050

44 /a
< B O B Ak bk & T e Ak
80  fi§Ht D2
60 |-
40 -

2 B

1 I 1 L

0 ST
2000 2010 2020 2030 2040 2050

44 /a
O B P

&k AT L HE A

Fig- 5 Changes of the carbon stock of the Grain for Green Program stand in Chongqing Municipality in the future

EMRMAR /(Tg-a")

ERIREE /(Tg-a")

A /a

& A mBIEP53: PN A FE 1l Ak

5

4 HERAA

3L

2 -

1 -

0

2000 2010 2020 2030 2040 2050
Ay /a

& At O B #kab & Ak A AR

4r g B-1

3 -

&
&

& AL
0
2000 2010 2020 2030 2040 2050
Bl /a
& Ak O EHRHE Ak PO AN BTN

EMMARR /(Tg-a")

EHPRR /(Tg-a")

4 155 A2

3

2 L

1 %%ﬁ am 2000, o

~ \‘to
0 ﬁail el
-1 1 1 L
2000 2010 2020 2030 2040 2050
4y /a

SAEH O B #hHE bk AT IHERR
4T R B2

3+

S,

2+ 0000 0%0%

b oo, w00

0 o Qm
-1 | 1 | ] ]
2000 2010 2020 2030 2040 2050

4 /a
<A m By S: BTN P A1 IE: RN



14 29

4 JEEC1
:
< 5| <
W ®
4 Bk
gIr &
= =
& 9 - H 1 ] ] 1 | ]
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
G /a A /a
& At O Bk S R AT L R & A o SRS AR AT LHERER
4+ JEED-
S~ ~
o 2T i
N ] L
3 =
& 0 & .
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
44y /a AR [a
& At BP0 VN ATE TSR &AW O B # stk Ak AT HE AR
6

Fig. 6 Carbon sequestration potential of the Grain for Green Program stand in Chongqging Munidpality in the future
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