55 34 3255 20 1 2o & E2 Eiid Vol.34,No.20
2014 4F 10 H ACTA ECOLOGICA SINICA Oct.,2014

DOI: 10.5846/stxb201301240142

B, FIRER, FRM, R, R, B, ad, mEs, R0 R IRE R R IR TR X RO B Ak it . AR IS 24 i, 2014, 34
(20) :5696-5705.

Wei Y W, Zhou W M, Yu D P, Zhou L, Fang X M, Zhao W, Bao Y, Meng Y Y, Dai L. M.Carbon storage of forest vegetation under the Natural Forest
Protection Program in Northeast China.Acta Ecologica Sinica,2014,34(20) ;5696-5705.

RERLERAMRRIPIEXZRHRERNREE

mEAE?, AER, TR, OB H, FaR, R A
B, EEE RAR
(L. AP E R BEDL B R A ST ARk S AR S E R E TSR E, R 1100165 2. HEEHERE K2, JLET 100049)

R DUZRIER RO TR DR AE S R G X 4R 3 a0 32 SRR B AT 98 A, 0T R TR 2238 DX I X R M 0[]
BIRBAR ) S2 06, 45 CA I A AR AR Wy i 5 2 AR B 2 S Sr. 1 ZR B AR DX AR o 4 4 A A - 2 AR T U R K5 LA
5 7 UCERARGE UG A SR, 0 AR U R PR T DX AR MR AR e et B A 3 A R, LAY 2 [l R AR Wy o A A SR AN R O TR A PP 2
MS%  GERKR] AR08 X Z 8] (F A bR — B 2 MORTRS Al bR ) ZRARRE R0 5 58 19 22 53 O F AN 38 3 mT A5 X AR bk
ST AR S A 28 DR AR A M P e 0 DL R R TR St R PR 9 A B O 5, R R AR T DX AR MR A A e
R 1045 TeC, N ARAL (NS =8 AR B S i 1 68% 5 T RE X AR IAMR | o5 TR X A B B it it 1 97% , TREIX
ARMAE PO S BEh 41 Mg/hm®  BERL A St =4 I MBI RR 8 T2 85 14090 5 T DRI 2 B ARl By S A i 48 K, oy
LRI 13 Mg/ hm® BT ZABRAY 63 Mg/ hm® PRI ARSEANSR IR ARAR AP T AR ) S0 , 2 i FLAR 3 i, 390 0F SR R el AR Rtk
W7 B3 AN ZRAR Y R] 3522 5 AR AT LAY 8

KR ARAUARIC  RIRMROA TR 208 XA AR -2 AR (DR e it

Carbon storage of forest vegetation under the Natural Forest Protection Program

in Northeast China
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Abstract: The Natural Forest Protection Program ( NFPP ), which aims at protecting ecological resources and achieving
sustainable forest management, has been implemented for 10 years in Northeast China. Under the program forest ecosystems
in the region have been divided into three management areas—Key conservation, General conservation and Commercial
forest. Each of these three types of forest land is subject to different management measures ( protecting or logging ).
Estimating carbon storage of forest vegetation in these areas is important both for understanding the capacity of forests in the
Northeast region for carbon sequestration and as an aid to assessing the effectiveness of the NFPP in meeting its goals. To
address this important need, this study selected five major forest types in the Northeast forest region—larch forest, birch
forest, coniferous mixed forest, broadleaved mixed forest, coniferous and broadleaved mixed forest. Each forest type was

divided into four age classes—young, mid-aged, premature and over mature forest. Tree biomass was calculated through
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species-specific allometric equation models based on field measurement in the Daxing’anling, Xiaoxing'anling and Changbai
mountains. At the same time, an dataset on biomass and volume of the main forest types in the Northeast forest region was
established based on existing data from former studies. Since some studies have found that the relationship between forest
biomass and volume fits relatively well within a liner regression framework, this study utilized this two data sources noted
above to establish biomass-volume line regression models of the main tree species groups in the Northeast, focusing primarily
on the five major forest types identified above. Forest biomass carbon storage in areas under the NFPP in the Northeast
region was subsequently estimated based on data from the 7th National Forest Resource Inventory. Results showed that forest
biomass carbon storage based on field measurement did not varied significantly with management areas, which likely reflects
both the classification standard for the management areas and the relatively short period since the NFPP have been
implemented. On the other hand, forest biomass carbon storage of lands under the NFPP was 1045 TgC, which accounted
for 68% of total forest biomass carbon storage in the Northeast provinces of Jilin, Heilongjiang and Inner Mongolia.
Moreover, forest biomass carbon density of lands under the program (41 Mg/hm®) exceeded that of the average biomass
carbon density in Northeast provinces (36 Mg/hm”). Simultaneously, in the lands of the NFPP, forest biomass C density
increased with forest age class, from 16.4 Mg/hm” in young to 63.0 Mg/hm’ in over mature forest, thus the relative large
areas of young and mid-aged forests ( together accounted for 61% of total forest area), implying its great C sequestration
potential in the future. In addition, forest biomass carbon storage was dominated by natural forest, which accounted for 97%
of total biomass carbon storage under the NFPP. On an overall basis, the Natural Forest Protection Program acts an
important role in the Northeast forest region, and it should be played an increasingly important role in forest ecosystem

carbon sequestration and sustainable forest management in the next implemented decade.

Key Words: northeast forest region; natural forest protection program; classification-based forest management; biomass-

volume line regression model ; carbon storage
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Table 1 Overview of geography, climate and vegetation of study sites
- HR R , s
TS HhL s, E503% 7 ik Mean annual Mean annual PR FEHbEL
Sites Latitude/N Longitude/E Elevation/m temperature/ C precipitation/ Forest types No. of plots
mm

I 1 51°43'—52°24" 122°19'—124°03'  446—990 -0.8—1.1 359—636  JEHHIA FIAE 38

R 50°29'—50°58" 120°56'—121°33'  446—1011 -2.5—-0.7 208—381 R AN LLS 41

iR 47°05'—48°16" 128°12'—129°15' 259—599 1.2—2.8 421—823 ﬁ{;ﬁl e BB 57

KT 42°25'—42°39"  127°45'—128°00"  582—1039 2.6—4.8 509—810 ﬂ»{g . 60 E F 45
F2 FIHREIEHMMEEYESEREXRERSH
Table 2 Parameters of the biomass-volume models for the main tree species in Northeast China

bR 24 Parameters HIXRHL R FEHOH n
Tree specie group a b Correlation coefficient No. of plots
R Coniferous mixed forest 0.708 26 0.859 " 46
EFFFIR Coniferous and broadleaved mixed forest 0.788 -8.839 0.898 ** 239
[i& ¥ Broadleaved mixed forest 0.803 -0.289 0.815"" 236
FHH#E Betula forest 0.744 3.989 0.812*" 96
TENAY Larix forest 0.722 12.28 0.778 ** 157
ZIHN Pinus koraiensis forest 0.634 7.134 0.990 ** 88
SR Quercus forest 1.207 -2.989 0.997 ** 26
Wt Populus forest 0.635 20.57 0.899 ** 99
REFH Pinus sylvestris var. mongolica forest 0.405 51.8 0.606 ** 82
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Fig.2 The regression equation between total biomass density and total volume density and its certification result

300 BRI Aa 300 - P
3 — e/ bk Aa
il
200 | T i Aa 200 |
< %%
£ Aa
S 100 Bfl B 100 i
+ T r Ba Bb Bb
%D // Ca T Ca b
< i
22
o 577
o 0 0
2s
2+
S 300 | 300
s AR W
E
[
&
> 200 200
Aa Aa
Aa
100 Ba B, Ba 100 - Aa [
Ba s T Ta Ba Ba l J jT
Ca 1 1 Ba Ba Ba %
0 2 0 @%3
LAk RN piie 72N Ltk G R
Young Mid-aged Premature Young Mid-aged Premature

3 FEARRIBARNELEXFTHERREE
Fig.3 Forest vegetation carbon density in different management areas of Natural Forest Protection Program in Northeast
AR 288 AN RN 20 8] R 5 B[R] 3R 45 W 4 22 TRl e 85 BE AR 38 25 57 s AR 2 AN [R) 28°8 X Z 8] /NG 7Bl [R] e 7R 45 4878 IX 22 [ ik 2%
EA R

http ; //www.ecologica.cn



20 4 B A5 IR ERICK RO TRE X AR (554 & 5701

£33 ZEXFE X RERRE ENRIT

Table 3 Effects of management area and age class on forest vegetation carbon density

BT Factors I Mg Ak 2K

df F P df P df F P df F P
278 X Management area (M) 2 0.09 0.91 2 1.37 0.27 2 1.86 0.17 2 1.74 0.20
S Age class (A) 2 27.25 <0.01 2 27.85 <0.01 2 65.56  <0.01 2 23.81 <0.01
MxA 4 0.84 0.52 4 0.55 0.70 4 3.17  <0.05 3 0.31 0.82

ZOE DAL E R A BRI — B SRR PR BRI LA - A bk i AR R 3B P<0.05 7R IEIK R FEKF, P<0.01 KRB i)
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Table 4 Forest vegetation carbon storage and density in Jilin, Heilongjiang and Inner Mongolia

e IR Area/ fiifi#i it Carbon storage/ %% B Carbon density/
Province (10* hm?) TeC (Mg/hm?)
M52 Inner Mongolia 1681.26 521.47 31.02

K Jilin 726.74 368.61 50.72

MLJg YT Heilongjiang 1912.63 657.16 34.36

A1 Total 4320.63 1547.24 35.81

ZRAL AR TR X AR MO B Lk % 1A 1045.05
TeC, AR At 9 52 71 = 48 2% MORE B S Aif i 1Y
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Table 5 Forest vegetation carbon storage and density of Natural Forest Protection Program

Fod a3t TH AR Area/ A Carbon storage/ BREE Carbon density/
Forest type (10*hm?) TeC (Mg/hm?)
KA Natural forest 2427.39 1010.75 41.64
N TAHK Planted forest 122.43 34.31 28.02
A1t Total 2549.82 1045.05 40.99
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