ISSN 1000-0933
CN 11-2031/Q

Ica\

olog

Acta EC



% £ 7 % 3R

' 1) (SHENGTAI XUEBAO)
RS YA £33EEF13H 203 7H (FAT)
H Ve

AR IRIE 5 ¥ RIA

BETREBUAKRAEZSAATREG ARG AESHEATLEER e g7 xR, SER, % (3889)
AM A EL B 58 LI AMIET GBI EHIL oo BT F R g AU, % (3898)
MESERES
AR LR F AR A AR PR ik KR AR H A AL e oL E LT, E (3907)
FRVBET CO, RN & AR E R ARA TR TR G R oo X, T, R, % (3916)
& T LULUCF B £ AARF LB T BB R AN FTHIR T eeeees KAFE,NEH FZ2F,% (3925)
BT G ARBAS LRI rm e FUHR, B EEE, K W, %E (3933)
— ML N AEMBEN S BERR LN ERE ST PCRAA e KT LAF| EHE L (3941)
— NI E A A TR Fr LA S AEME e WA K LT % (3947)
R B e UE ST 3 4 sk A R Fo B B A B e TR W ARE.E (3963)
R L Ve SRR R 3 N T b N M ETE EER £ (3970)
BEIR TP T L) K SR A T TR A BRI e eeeeeeeernn e LA FOF. K OWLE (3978)
AT IR A F ARG XK A A K BALAEIL oo 2 L gk oAl % (3987)
ThEE BEMAESRES
FTRFEFTFR AT F A EBEEBIER LT B 0 Frf oo FEm, R M, FEE,F (3995)
FHEA I Z AT R BE LT N FRENR L DGR F oL IZE B O, EEE, % (4002)
FFF LR R AATEA LIRS BFHFAE - weovveeeeninenenns ERE REE . &,% (4011)
AL FABR T I 2 Ly B KU SR 08 v AR e R AR R ARAL AR AR R v R RANME R EAE % (4021)
T Bt PSO 978 31K IR B AR R R ALAE AL oo FHFE KM, I, % (4031)
IR KIEM AR 3T LB AR AR BAE oo BEF M MA,E M, (4041)
FU RO F B B RIE AT AR RS K B AG Frheeee Wl FR 3k, A E,F (4050)
ZIk KL AR ERR A F IR AR RAIFIE & M, EWE, TR, F (4059)
TOIT BB AR BRI AL B AR E e Eola AL EKEA & (4068)
=0 XFEFMEIKES
PEBILTFER BT EASFAE oo # OR,EAK,AERR (4078)
ERRRE T HRICEIFR AR I T U AR o een e WG, B R = (4090)
BEMNERBRAGBHELS LR TIRBOKAG T IR KEF, TEE BRHE, % (4101)
ETFABSAGIREG ) ARESBIEGI oo koL, KA (4111)

P | - G =) BT - & 1| Rk KIEW Y &, (4125)



Jo L R R AR R B T ] R I A e JAE X EET, R (4134)

SAETAIT N EE P AL R E AR FHR oo FET,HER, AEK (4146)
R B3R R A 5 KM M Ty 18 0 I AF A A B 3 AR T AR oy L veeeeeees Bime R R, THEME, % (4156)
ﬁ,}ggi%g&zﬁmn A& By + e ettt e Eﬂk%,@i%,%’%/\ﬁ,%@ (4165)
SAEBAAMAEZRAMRG R ERLBRET oo FHEERE, 256E (4172)
RESELES
FRMEAT AM AR K AR 2RAERGH e ZOM, R, HE I, % (4181)
BEEHSES
B IR AR AR T AR AR B L AHUE] oo evvee e KL, KEE (4189)
ki
AT AN A AR AR K BTGB BEAE LT <oeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeereeaeea, ¥ oE AR KEE (4199)
KRR AT RIS AR RALTHRIIE A SRS TR v,

....................................................................................... ﬁ)ﬂ%}ﬁyg,{q%%,%//l\;ﬁ,% (4205)

HAFIEARSHCN 11-2031/Q * 1981 = m # 16 * 326 * zh * P = ¥90. 00 # 1510 * 35 % 2013-07

EEEEEEEEEEEEEE

SR {5 PH BRI A 7K D 7P B K R S B —— K JER RO TR 5 A 0 DK R, A BT & A K 9 IR B AT T
HYAEZS T S R T DA FR T 28 — IR K M, B 4 B DT UK, b i B BB L AL R VL R R YK
SR DRI R K T AR S T A T A K T i DX K A TR i X A ) 2 R
PRAPR RO T WA Z — XTI BRI T-HE A R , Bt bR o325 R 2544, K65 ) TR o AR bk A 25
G I [ RORR | Ay doe R P IR A I B /K S b A 25 R R e 2 B R S

FERERRE: REfEE ol K% E-mail: cites. chenjw@ 163. com



5533 B 13 1) S = & il Vol. 33, No. 13
2013 47 H ACTA ECOLOGICA SINICA Jul. ,2013

DOI: 10. 5846/stxb201301230134

RGE W FERE, TG, W, TH =, kEVL, =0 5. 3T LULUCF 2 S S 2m i B9 WL A i A M A 9 i 3 I8 1. A 52441 ,2013,33
(13):3925-3932.

Zhu T J,Shen C C,Ji BY,Lin Y,Wang X Y,Zhang G J,Yuan W G. Research on biomass expansion factor of chinese fir forest in Zhejiang Province based
on LULUCF greenhouse gas inventory. Acta Ecologica Sinica,2013,33(13) :3925-3932.

HEF LULUCF REZSFFR&HEEIA
MMIEAZRKMEYNERERTF

KAFEN ERE' F2E Kk WY EIAFE, KEL, EE

(1. WAL BT RS, BT 310023; 2. ﬁﬁ/liz%k%%t%ﬁ*ﬁ/ﬁ%&, 2z 311300,
3. WTTTAE BRI s ot Be 31002034, FERTARL AS:, BEST 210037)

FE LIS ARM NI S, 1E 12 A BRI 2009 4 CFL & 2 B 95 ANASAMRE 1, KR 8 i - 4 A | 76 RE 1 41 B AR 4B
B RE AT AR ST 95 i, ST A s i D AN A g SR | TSl FH LA T e 2R B0 20 AN AZ AR A W AR A T A5 B, P B Rk
2R CF1 RGEFEHA LY AR E Y S E B2 OB BEF, 57 BEF SR BB Z M6 R, ARG 2009 4E#T4
CFI R 2505 , #E3 2B F2 KK BEF 4 0.7453 v/m® , EARME A W8 R 3721. 54 J7 + , ANHEEH 5.739% 5 ffi F TPCC(1996) ¥
B BEBRAE (R0, 50) T, AR 1 m® AZ AR CO, 1.3663 t,

KR A EBE R T AP BEARER; BA; WL

Research on biomass expansion factor of chinese fir forest in Zhejiang Province

based on LULUCF greenhouse gas Inventory
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Abstract: Taking Chinese fir ( Cunninghamia lanceolata ( Lamb. Hook. ) ) forest as the subjects of this study, 95 sample
plots were selected from 12 counties in CFI system (2009) of Zhejiang province. According to the average trees of 95 plots,
95 analytic trees were selected outside the sample plots but similar with them, and simultaneous equations of DBH-H
equation and biomass model were established. Then, we compared the estimation outputs of 20 biomass models, calculated
the ratio of stand biomass and stand volume which is exactly BEF, established the relationship between stand stock and
BEF. According to Zhejiang CFI system 2009 ( eighth), we calculated Chinese fir forest BEF in Zhejiang province is
0.7453 t/m’, and Chinese fir forest total biomass is 37. 2154 million tons, uncertainty for 5.739% . Finally, based on
IPCC(1996) carbon density default value (0.50), 1 m® growth of Chinese fir forest absorbs CO, 1.3663 t.

Key Words; BEF; biomass model; greenhouse gas inventory; Chinese fir; Zhejiang Province
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PR BUR RIS % 1122 5125 (IPCC) 145 DU DAl i 5 3 A, 2 BRAZ A 90% W] R K oy N 2635 35
ERETR SRR N U SAMAHE R s s TTE IPCC A9 = WRITAG 45 b X Rh AT BEE  60% 12, 36
R = SR TR R O AP I SL, IR S ERAEARL, SR Y AR A A7 3R5E 1992 47 T (Bt
A E A A HELR AN 29) (UNFCCC) , M348 UNFCCC 55 4 ZREIHLE | A 47 2005 ¥ 55 @ 0 5 fn A i A
R Bl L A R SR TR HE ORI T B 2, B 5 2 MR T B0 DR ROTRERRAR A A D L bR AR
FEFIAOL ( LULUCF ) i 28 ST B [ 50 2 SRS S SR 22 4 e o3 . FRIE 2004 47 1) 17 B g il b H 1 a5k
ZiEAEENITTESEUE , RZECR A EFREUE H, LI LULUCE IR E SRS LA mik 50% . T
il X S A AU HE R B S AR A R R, TR R B s R = RO T A%, ER A (X T S il
BRI TG, IR AT M, B 5k o2 W 2 SR 4548 T 1 55 0 AR BBCEE 3 AR o 14 1o
ZHE.,

F2AK ( Cunninghamia lanceolata (Lamb. Hook. ) ) NI E R MM KA £F AP 72k TR 17 4
B AR AR A WA S A TS — VR AR YR AT TS, WA AN TR 443
0 N LTiv /ARG 13 8= 3 1 7 7 T (TRl 1 G ST L 1B; G VARBTG5 R O 1V 5 - A N IR B 20 =% 1
Jiti ' WAL A YR S A R R ST , L AR AR R R AR W AR R T RS A
A B AR RIS N TAZ AN X 52, R BE B R 226 R vk P ST 57, T M P ST AR M B | i
AR TR R A R B R, A AR R R R A ) DR A R e B, R AR s R T
SERREE” AL T XU AE Y R TR AR . X BRSBTS AR SO AR S T A

LULUCF 3 545 i1 111 S K P B AR IR T BRI S A (fRIFR CFI) R%¢ {0 CF1 RGHA A5
P, 7 Bl A i 5 5 - ( BEF) o SRR G0 = ST B g i A AS B 2 1, AR SCARZ AR MO I 58 324
FIFHWTAR CFL R G GORE , S8 A A5 A A AR K | (8 2 W g il 26 5 A 4 S A R0 A 10 S i, SEERAZ R
FEH A YR RERAG B SRR AR Y R S E L LR BEF, 857 BEF 5 E B2 A E R, IER T
BN BEF HAS AL AL
1 #REAE
1.1 BRI

WA Al 2R B U TR VL — A N B B b B b S AR AE T 5 3B v BT 5L, B 7R V5 3 B, P 3 e
BBLLDX, 55 A S S U SR, 478 M3 PG R I AR L SR B BRI T a3, U L) b Lol 32, 5 448 BT AR
70.4% V5 A 23.2% W A A 6.4% A LIl K AT ZFR,

LA CFL RELIART 1979 4F, LIE B AR SR, SR FH A BLIW I RS AEHE AR BIAE Hb ZR PG M) B 6 km,
FEACIE R 4 km BEREEREH AR TF D78, AL 0. 08hm® . M 1989 4ETFUA 4 IR 5a, #E47 1 IR AF,2009 4E4
A FEHBECR 4252 4>, 48 2009 4F (26 8 1K) CFI %EkHB R, 248 M i A 1018. 00 J7 hm? , H bk iR 660. 74
J7 hm? | (5 64.91% ; AR AR 357. 26 J7 hm?, 5 35.09% . ARHBIEAL A ZRAKE AR 601. 36 J7 hm® |, FRPR7E 55
R 59.07% , WENEARER24224.93 J1 m’, AP FRARE L 21679.75 71 m’ . 28 IHHAMEF 82. 09 J7
hm® , K 4993.66 J1 m®, 451 (5 TR AL T BURLEL 25 R 20. 02% 1 23.03% 7 428 4 BL A8 2 A 4K
ERHBESH AT ARG 82.5% FIRMRE 17.5% ; Ak Pk I 2bk | SRR 3 bk 25 A1
M 1. 0% (35. 8% .36. 0% 24. 3% F1 2. 9% , £/ Wi & B4 43 ] 4. 86 .52. 63 ,87.22.76. 82,
121.19 m*,

1.2 W5k

AR SCLARE ARSR A58 oA 7077148 Y0 161 P 0 B 0 A e 1 20 1 12 AN EL T B2 B & BT B
B MR fER KEE RCE FIE Sl X N T % B B s AR A 2009 4F CFI AR
ARMAEH 95 A, BEH BT A3 A1 DL LI 1, ARFERE -4 7 i~ BB AR D BEAR A i £8 ( < £0. Sem )
IR (< £0.5m ) BEIBOTCH RF TCWil AR E T BT WEIT A, it 95 #k SEAREM L 1,
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100km
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1 HtsHE
Fig.1 Distribution of sample plots

®1 BFETHHEANERELRER

Table 1 The quantity and basic informations of each sample tree

WF5EHh FEAREL 4/ em SEHIR R /m e/ a Mk /m IR
Study site Number DBH H Age Groups Elevation Origin
LR 4 14.50 9.40 3—4 450—520 4 NT.
R 13 11.97 8.78 2—4 100—730 9 AT +4 HER
G150 5 8.00 6.00 2—3 115—450 5 AT
i 31 10.93 8.72 1—4 159—650 31 AT
#E 18 11.53 8.04 2—4 302—1196 10 AT+8 [k
PNERA 1 10.40 7.20 3 520 1 AT
R 8 11.83 6.50 2—4 260—840 6 N T.+2 A
Py IR 8 10.86 7.75 2—4 150—1170 5 NT+3 |
EMIX 2 10.38 7.00 3 340,650 2 AT
Ty B 2 15.22 12.24 2—3 150910 2 AT
FIRE 2 11.04 7.16 3 204,490 2 AT

U T3 1 10.45 8.83 3 350 1 AT

BT BT A5 10m LA B % 2m X Be X o3, B 10m LA #4% 1m X3 BeIX g, A ok 43
RS AT 4 9% . <1.0cm, 1. 1—2. 0cm, 2. 1—3. Ocm, >3. Lem, 7E5F— 2 i & 36 L — M FRIERL,
PR A F K bR oA B - bR A R 45 hah BOR7E LA A KT 0.5em BRI AR LR R
BB e B L AR RO AR EE R KR AR A B AR AR RS AE 105°CHE T T B R o AR )
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T TN E S AT AR A A B R S KR AL AR
AR Fgp AT A SIS | IS A g A7 R ML A i B T AR R o bk SIS A= )
i, IR AR Y SR R LR BEF, 57 BEF SR E FRZ IR R , RIRHE 2 A JF A K1 20 MEA
AR BT, IREWIILA 2009 4F CFL R GERYAZ ABR 3 S 28 BRURILETE AR, 40530 1 Wi 04 A2 R F 2
BEF {HAI A FAME LY i, 55 FIHT IPCC B BEBRAA (H (0. 50) " AR 1 m® 2RI CO, 1,
FERIPEAN PR AR P Bt B AR R 22 (Rs) CFEIRIXTR 22 (B, ) SRR 22 4o 0 (K, ) FITH
AR (P)4 T

BTN Rs = iz el 100%
gl

TR 2% E =LY (Y=g« 100%

n &t
SR L =LY Ylg‘Lgl x 100%

n
TG E P=(1- Lo LZ (yi - &0) ) x 100%

giv/n(n =T)

Sy S, g WA 0 REAR AR 1, J BT R a =0.05 BHAY ¢ 44 (., T 0 [ 40 28
B, gi WA TR g = i S gi.

AN EPEH S IPCC ﬁﬁﬂﬁiﬁ?k%&%ﬁ?L SO I T 0 AMETHEZ B iZ AT
(LAY AN E PR R 28R

Ur = lez + U ’ et Ux n,2 =

K, U, (%) FoR n DMHFMTHER AT EN; U, ,--,U,, (%) FR n METHER A ENE,
2 BRESW
2.1 S HURA Y AR

FURAE YRR H WL a(DPH) " BRI (i T AR Sy — e AL o 5 A 4 7= B, T CFL
R b S T it = g AR e S R A A N AR e i BRI TR, AR e TR S T Goulding (1986
AEYVBERY ) O TR ZE PR R B A TR B, AR FHAH 28 M A A SRR A Yy e AR R R g i 2 A
RIS AR T, BB AHE R .

W=a(D'H)"

d 2
D)

Wit ForStat 2. 1 K A4=R i LR T H 4 S50 15 RA T SEH N a=0. 086904 ,b=0. 819180, c=
0.232467 ,d=2. 362912 ,#HK 2% R* =0. 8866, FZA A=Wyt A A K AR R PEMN 8 PR AN 2 FFR .

H=1.3+(C+

R2 BAREMERBREBIEER
Table 2 Chinese fir biomass model and validation indicators

AR Biomass model Rs/% E1/% E2/% P/ %

2. 362912) =25 ] } 0. 819180

w=0. 00086904{D2 X [1. 3+ (0. 232467+ 4.004 6.263 15.897 95.576
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2.2 H#HRST BEF-V B
R4 F AR A YRR CFL R ALE Y, RIS SR AE Y & I AT A R E
G H CFI REMEBREIE . 51 AT = B8 N FiE LR %05 1Y BEF-V BRI G# 1T ForStat 2. 1 #K {43k
fift SR, TR WTT
3.726
14

K,V AMATER (m’/hm?) ,BEF AP a5 HF (v/m’ ), HE RE R =0.763 , AL TR 56 45 br 4%
3 fi7R ,BEF-V e in& 2 fis,

BEF =0. 684 +

%3 BEF-V R KKIGIEIR
Table 3 BEF-V model for Chinese fir and validation indicator

BEF-V 7 BEF-V model Rs/ % E,/% E,/% P/%
BEF=0.684+3.726/V 0.0475 0.1033 6.8527 98.0191
2.3 W4 BEF fh3 450 20
HARHTITAS 2000 4F CFI VOB B3 WA AR 1|
SAFBUY 4993. 66 J7 m*, ST B 82.09 97 hm* M (5]
HU B RUIRE R 12 %5 04, 835% A MMBTRUMBERETE Sy = 10
97.498% , BRHEHL 0.5 7, 0.6 |
(1) HHTEA AR ER 040 20 40 60 8 100 120 140 160 180 200 220
p=te 499360 g3 R
Sy 82.09 E2 BEF-V %
REE RN . Fig.2 BEF-Volume curve

LA A C AKX Y BEF AR PIAE55, T B a5 BT 1E
U, = /(1 -0.94835)> + (1 - 0.97498)" AL, A L C AREPCTS BEF WA FLHOT 5348 1T B AT

' ARz BRI TS A2 AR 2 R K
=5.739% ;

(2) Wil B ¥ AM BEF

BEF < 0. 684 + 3: 726 3.726

=0.684 + =0.7453 t/m’
60. 83

HRPE R 2 AR TATAS BE AT AR AN e . 1 - 98.0191% = 1.9809% ;
() AR B Y&

B, =BEF x V,, =0.7453 x 4993. 66 = 3721.54 Ji ¢
AHEYEN: Uy = /0 .019809% + (1 - 0.94835)% = 5.532% ;

(4)EK 1 md AW Co, Mtk 0.7453 x 0.5 x % = 1.3663 1,

3 Zigt5itie
3.1 YRR AR

AT 538 i SCHR A B, 4R 20 D EA LT R RIS AR kA Y AR FTIX 20 AN AE P i A 43 A
REH A YR AR R T TR T A S ARM BEF gk 4,

R AN E A Y AT BEF ATT25 5 AE 0. 490—1. 972 t/m’ Z 4], e KAH e/ M 25 BE
ik 302.45% , AR SCAESREERR 0. 7453 ¢/m’ . 20 AW B A 9 AN EY TR A L5 H /N T AR S
FHALER AT 11 A A (A B2 SRR T AR SOl B A

S e R A 200 ff P E] SIS 24 R A 3 A bk A R AR R SRR T TS 1994 T 1999
AEFIRZ AR MR M) A A TEL 4300 M 2019. 7 .1624. 9 2527. 4 T3 ¢ F12500,1973.5 3191.7 J3 ¢, I LAKR IR, 7
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MRS UG 2B RS R 2 0] 22 AT SRR

LIRBEFERW] , AR R AT XAZ AR S A A W iR E T BT TS 4 s B AN ] AR IR X G A
[ LA KI5 5 AN ) 45 R 2 A A5 SR 2 (W] Y 5 22 5 . DA R R DX o AR W i A g R S7 AT
BEXTE A A= AR, LA D 5| A i R R R A TR 22

x4 EYERBPMGITERITLE
Table 4 Comparison on biomass model estimations( t/m>)

SCHik

SCHK

W5 HE Study site PR Tree Age BEF 5T Study site : MU Tree Age BEF
References References

11411 inces R 23 [F]
FAJ7 LA 11 provinces [17]  A4PMdE Mixed age  0.759 R [18]  Hhbk Half-mature 0.677
in the Southern China Hunan Huitong

11 4 11 provinces e
ffﬁ Soﬁhmpg;l‘i‘;‘:eb [17]  ASpHKED Mixed age  0.752 ;:ﬁim;ljzhou [19]  P¥d#k Half-mature 1.530
. RN fi A
WITTA Zhejiang [20] ikl ] 0.787 TE“?JE“J‘ | [19] "k Half-mature 1.071

Half-mature&Young Fujian Fuzhou
WL SREIEN A AR
21 0.881 23 TRY 0.635
Zhejiang Qingyuan [21] Half-mature&Young Fujian Shaowu (23] BN Young
WG A [ Y et =
Iﬁfﬁfiiwng (23] ik Young 1.972 Ifff’l SE:aowu [23] Pk Half-mature 0.753
Wirg 2318 Eiz)a 4o .
Hunen Hstong [24] 4tk Young 0.521 o (23] AHMME Mised age 0,640
e | LR |
Ifulfaiizj;nutinv [24] AN Young 0638 ;Tji:lgsﬁfaowu (23] AT Mixed age 0.418
el
YR A5 R [24] LA Young 0.906 ﬁi?%ﬁq:’: . [25] AR Half-mature 0.771
Hunan Zhuting Fujian Nanping
g 2[R PO kN bk
2 AR M .54 27 711
Hunan Huitong [26] HIK Mature 0540 Sichuan Dazhou [27] Half-mature&Young 0
R 2= (A - L]
Huna:Huilon0 [4] IR Mature 0.853 Southern Guangxi (28] Hyite A Young 0.490
=]

3.2 ARWIRGIR SR EBA IPCC B X I

DRG B R e E R AR S T AR E AR S AR W B AL R R BEF = 0.3999 + 22.5410/V ( R =
0.9409) , MKARIZAF AT WTITA 42 A MK BEF 4 0.7705 vm®, ARWFFREEH 0. 7453 v/m® FIZ{E/DN 3.882% .,

R4 IPCC, A2 K BEF S-4(E R 0.72 v/m’ (M EESAEY) i BCEF, 0.6, i F AWy S EH APt b
Bl R H50.2), AWFFRLEE0.7453 vm® HIZBEE K 3.514%

3.3 Fisher M7 #IE X 5 BEF 22K F B

FIH Fisher st 43 HI1K BEF-V 12 (B 2) 43 3 B, P34 50t BRAE AR 53 BB 34,72 m*/hm® Al
71.45 m*/hm® I .

MM EBUNT 34.72 m®/hm® BEREE 1 BB, GBI BOMR 73 3 FRUELAIR, G bR ) rb i ot 98 i B, LG I AR
A i A A X A B AT A A RS AR A L EE AN I BE Y BEF i A bR 43 B R I 1 K T T Sk
/N, BEF 4R 7R8I HKSF 326 2 (B ZRTE 34,72 m®/hm® 2 71,45 m*/hm?® I 0B BOZ AR Hr 4 bk
B RA K G T 2208, TA K R L3 B TR AR A BT 2R W i S48 6 A ) 32 e
A7, 3 b5 A= Wy e A R SR R T R AR A AR i, LB BE Y BEF Bifi AR 23 5 B 3G T 2248 AR /)N
B3 BrBOAFE TR T 71.45 m’/hm® B B BOAZ ARBR— @ i Bl ik bR AR A K B iR AR e IR A BT A2 )
SRR AR AR R T AR, IR BEY BEF Wi #a1a] 0. 684 m’/hm®

WHLA 2009 FFAZARME- 2 E R 60. 83 m*/hm’ , i T BEF_V [k (18] 2) 5 Z B Beiy B o5, Bl & M43
PR, AT ATRLHT LA A2 K BEF B8 4R KF- 2202 Hh A /N
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