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Carbon sequestration of China’s National Natural Forest Protection Project

HU Hui-Feng, LIU Guo-Hua™  (Key Laboratory of Systems Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences ,
Beijing 100085, China) . Acta Ecologica Sinica ,2006,26(1) :291 ~ 296. ’
Abstract : Rising atmospheric carbon dioxide concentration is one of major driving factors for the climate change. In order to reduce
the negative effect of the climate change, the Kyoto Protocol, which came into force in Feb 16, 2005, drew the conclusion that
reforestation and afforestation were cost-effective means to mitigate global warming. As the largest plantation countries in the
world, China has implemented a series of important policies and nationwide afforestation and reforestation programs since the
1970s.

As one of six major forest projects in China pushed by National Forestry Bureau, National Natural Forest Protection Project
(NNFPP), launched in 1998 in 12 provinces, could not only improve local environmental conditions and eliminate local forest
deterioration, but also play an important role in increasing China’s forest carbon sequeslration through increasing the area of
plantation and reducing the timber production. To accurately estimate the carbon sequestration of the NNFPP and provide basic
data for China’ s diplomatically international climate treaties, we estimated the carbon sequestration of this project by using the
volume-biomass method and China’s forest inventory database (1989 ~ 1993) and National Forestry Statistics from 1998 to 2002.
The results showed that the area of reforestation and afforestation in this project had increased to 302.61 10* hm’ at the end of
2002 and the carbon storage of the NNFPP was 21.32 Tg over the period of 1998 ~ 2002. The increase of carbon sequestration

from reducing the timber production was 22.75 Tg. In total, the storage of carbon sequestration was 44.07 Tg, equal to about
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1.2% of total national industrial CO, emission during this period. For Hiﬁerent regions and subprojects, Nature Forest Protection
Project of the Northeastern China, upper reach of the Yangtze River and middle reach of the Yellow Riv:ar have led an increase of
76.15, 160.09, and 66.38 10* hm® at the end of 2002 in the area of reforestation and afforestation, respectively, which
accounted for 25.2% , 52.9% and 21.9% of total area of this project. These three major regions and subprojects have
accumulated carbon of 6.39, 12.60, and 2.34 Tg C, which consisted of 30.0% , 59.1% and 10.9% of total accumulated
carbon, respectively.

Key words: National Natural Forest Protection Project; carbon sequestration; afforestation; reforestation; carbon storage; China
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Fig.1 The flow chart of the research
(D'The National Forest Resource Inventory database for 19989 ~ 1993. (DThe Area (hm’) and Volume (m’) of mature and over-mature timber production
forest in different provinces for different forest types, (DThe Area (hm®) and Volume (m’) of Young Forest in different provinces for different forest types. @
The regression equation (RQ) between biamass and volume with different forests. &) The average Volume-Density ( Mg/m~?) of mature and over-mature
timber production forest. ® The annual average rate of carbon sequestration (Mg/(hm® *a)) of Young Forest in different provinces. @ National Forestry
Statistics datahage from 1998 to 2002. @ The storage of carbon sequestration from reducing wood production . ) The storage of carbon sequestration from

increasing area of reforestation and afforestation

TR B R SO A A KR TR B B L e TN AR TR AR i LA B 7 b e R T 5 R A AR
PRGN, FAFHTHRMAHFRABERIIREMN L RRENBAMRR TR RAAE T EE,
RAHH B REFERT BB FEN

© PHEARLMEMALE, 1994, 2 EHFERFRLE (1989 ~ 1993 §)
@ YBHRERUD - KIARBTRERERY 1025 RS H Y 20a; KITHEEE N 15
@ BRIl R IR T E) 2002, 2 B 2001 ~ 2005 4E4 R R AR R BT R R


http://www.cqvip.com

D 000 http://www.cqvip.com]

# 26 %

&4
4k

294 &

2 BR
2.1 REBTEHHA TR EBKAE S
RBTRM—NEE BARRE MR R TR K AR W IR E MR, B 1998 483 3) IR, £ 2002 &

%1k TR BHH M AT 302.6 10°hm® , BARRFEHENE (K AR EHAR) ®EREBXRESE B
WE DA TR TR AR R —F, B E W& BRI ENEERL, FRERZREKEE -10.72%
(2000 4F) ~ +122.36% (2001 4E) Z (A zh, SAWE, & TEEMEE M, B L85 3 RTR 1997 4,
1998 ~ 2002 AERE HERRMATHKERES A RHBE W, AREEHBFIRTE .. HEE 1 HHRKR
T B A 1997 4R, X e 51 A THKTE 1998 ~ 2002 (4 5a (8] Bt BBk 21.32 Tg, F X FE B K 4.26 Tg, ¥
BUEANTE, 2EFHERER 1.41 Mg/(hm’-a) (R 1),

#£1 LEXBFKESTE 1998 ~ 2002 £ B8 A THEREE#6HR
Table 1 National Natural Forest Protection Project ( NNFPP) increased reforestation and afforestation area and the storage of carbon sequestration from
1998 to 2002

94 A E

o R (Mg/ (' )) ﬁ‘ﬁjﬁﬁ(@fﬁ (10’ hfnz) Eak R (Cg) .
Reforestation and afforestation area Storage of carbon sequestration
Provinces Average annual rate of
carbon sequestration
in young forests 1998 1999 2000 2001 2002 1998~2002 1998 1999 2000 2001 2002 1998 ~ 2002
4@ Nation 1.41 318.0 477.6 426.4 948.1 856.1 3026.1 417.8 1511.9 3204.2 6099.5 10089.8 21323.2
T Yangtze River 1.57 199.7 282.7 303.9 439,7 374.8 1600.9  259.2 898.9 1952.5 3624.8 5860.4 12595.7
®/M Guizhou 1.46 11.9 80.6 48.2 13.3 23.3 1773 17.4 1527 358.7 584.1 843.6  1956.6
#33E Hubei 1.05 14.1 209 4.1 39.2 148 296 66.3 107.4  218.1
M3 )1} Sichuan 1.29 147.0 146.1 187.2 281.5 1230.5 992.3  189.0 565.9 1183.5 2163.0 3438.9 7540.4
PG Xizang 2.04 0.4 1.1 1.6 0.9 1.8 5.0 7.7
Z® Yunnan 2.10 0.3 7.5 17.6  68.6 95.1 189.0 0.6 16.9 70.1 267.4 664.3 1019.2
&K Chongging 1.29 40.6 343 50.4 554 207 201.5  52.2  148.5 309.7 5$42.1 801.2  1853.7
B Yellow River 0.70 20,4 134 38,6 276.3 3150 663.8 30.8 82.6 194.3 621.4 1407.0 2336.1
H® Gansu 1.84 13.2 87 158 510 455 134.1 24,3 64,7 1343 297.8 5452  1066.3
7 Henan 0.81 14.4 104 24.8 1.7 317 43.4
F X Ningxia 1.70 11.5  14.1 13.3 39.0 19.6 63.3 129.8 212.8
¥ Qinghai 1.92 0.3 0.7 1.0 2.9 19.6 24.5 0.6 2.5 6.3 15.8  62.8 87.9
{7 Shanxi 1.05 2.7 72.9 63,1 138.7 2.8 82.1 227.4 312.3
BEPE Shaanxi 0.86 7.0 40 1.6 120.9 163.1 302.6 6.0 15.4 31.2 150.8 410.1  613.4
#dt Northeast of China 1.68 97.9 181.5 83.9 232.0 166.2  761.5  127.8 530.5 1057.4 1853.4 2822.5 6391.5
Y™ Hainan 2.73 0.3 1.7 45 4.4 10.9 0.8 6.3 24.0 537 83.4 168.0
B 37 JT Heilongjiang 1.37 473 462 43.1 136.6  64.8 192.8 379.8 566.7 753.7  1957.8
#HH Jilin 2.03 9.7 677 15.0 200 0.5 112.9  19.7 177.0 364.8 503.1 82.6 1977.2
Py ¥ & Inner Mongolia 1.04 40.0 64,3 208 206.6 165.7 497.4 41.6 149.9 279.8 624.3 1140.9 2236.6
i Xinjiang 1.70 0.6 1.5 0.6 1.0 3.7 1.0 A5 9.1 15,5  21.8 52.0

O B REAXTRETELMATH 1997 £ F The storage of carbon sequestration relates to 1997; 1Gg = 10°g

X, BT BECE SBERFENBR, FEEXARTNRBUMARRAEREE, ER
HERBRRERHEE, 7 0.81 Mg/(hm’-a) (JAF) ~2.73 Mg/(hm*-a) (BE)ZAE., BLERISIXEE
FRENRKREFZMESAE, KINAL ARETEARX FBLUEBAM RN KL B &\ L
BRERUAPRIT EREL, EHRR USRI E, BRERTHEIMRBEESEERERNEDNER, B
W AR X3, 5 0 B B BB AL A R AR AR A B AR TR K A AR R K, 8k 2002
&, B 76.15 10°hm”, B RE TREH 25.2% ,5a F Rt B8 6.39 Tg, DS RBETEATLIBKE
BREH 30% , FHEMEREREN 1.68 Mg/(hm’-a), & 3 MRE P BRE M ; KT EBHXE KR 2002 45,
e A 1y 1 R 1 R S T R B, Sa 3K BT HE A 160.09 10'hm?, b B KR T E W EBAY 52.9% ,5a K B
HEK 12.60 Tg, SENM KB LREREN 49.1% , FHEGEHHEBREN 1.57 Mg/(hn' +a) , B T SEFH
KY B EHRAXMEAERELS KT LI, 5 1999 £E K EHRRE R, HEEnERE
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BURRBIEH 552 2000 FEFIREN -S4 HOTE . FE LT MRS 3 KRBT, H18 2001 E1
2000 4 EMRERYIN T 55 £ ,5a K ZM R R bk 66.38 10°hm®, HEAN R TEEATIRE 21.9% ,5a %
RITEB2.34 Tg, i M RBRIBRERERN 10.9% B TEERORETBEAK LBEFHAF A ALK, Bl
W1 B T B E B AL M 0.70 Mg/ (hm®-a) , 4 H R M —4,

2.2 REBETHEBAHERM™RNERES
KETBRA—MEIERERLEE LRI W,
B P b W T2 XK AR AR B9 0 1 R AR, KR A T

22 2EXMHENTIE 1998~ 2002 £ AH K> RE E#ER
Table 2 National Natural Forest Protection Project { NNFPP) reduced
wood production and carbon storage from 1998 to 2002

B0 W7 ok i [
BENEAREOAMN B MR- BIRPHAR 5y R, ¥ maoay
FEEROERELEEBUEBAEMEGTU T ooty Do Sorge ol
N N production sequestrabion by reduction
WARKRTREM AR 1998 ~ 2002 4 31 | 1998 1813.20 292.00 1.99
KETIER BB E S48 964.98 10°m’, (57 1999 1691.70 413.50 2.81
' 2000 1333.50 771.30 5.25
BA M BFE B (7181.32 10° m’ ) 8 13% , 4F bR 8L 7P= 1R B 2001 120230 002,90 614
RIBAEFSHAENAR, 5.16% (2002 4£) F 2002 1140.22 964.98 6.57
1998 - 2002 7181.32 2.75

21.15% (2000 47 ) Z W 30, KEE 1 WS HES
BSadk, RFETRREABSHFROBEREN 22.75
T, i BN RE T Sa Sk RiT KR (44.07 T B
51.6% ,FX BERE K 4.55Tg/a(FE 2). ATFHRZE
MEXBFEREEANEAELE B3N FIBRRE NS X Sa RN ER MEKRBERE#— &
Ao

3 g

Ml EEAAE TR AERELSAE T ERERENER, WEHLTMSE N ERE N BBk Z
BER, RERE 2005 EORBBE R ERXARZE  BEBRABE MO B THEHHR™ ™ &30HE
A REARAETIBZ ——RAKREP TRAOFFR RS REITREHE 5a K (1998 ~ 2002 5 ), Z TR BT
K i) B BR BE 1 0 44.07 Tg, E R E R 8.81 Tg, XE B FEHBM S TRMPRE co, SR (3% 2000 4
2690 Tg 8 )19 1.2%

B T AR B AR 2 B P A6 B K R a1 5 ROBE Aol B bl R 7 AR 0 A 2 380EE L 1 )
REMGYMSRERE AN ANEEERORRSEE, AERTPEREFERRZL, Flad T TENFF
HEHE, —~BETVRESSEES . ER FHEMUEEHER S, MUALERIRNLEM 2 LR
3% 15, T AL 7 B BB B B BR LA % LU AR N R M R O TR B A 28, B R AT R, R UK B T - R
EFREEHRORE RN X FHRANAERK ARERPHERERERE R, HEAF B SR AL
HEER—-AIHANEEENER TR RE TR PMBNBANT T TR JFEF KB L R 8 B
25, BT E BOR A T KA B T B IR A R, X A B R S B R e R AR AT . B, R
HE— 2 SN TR ST B B A, R4 R Y R R IR AR B SRR X LR M AR AR S B T
R E AR FTRERE co, BRERIIHERENER.

O =W E SRR TXRIBREHR A 1997 FWHE

Reduction production and storage of carbon sequestration by reduction both
relate to 1997
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