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Preliminary Study on Forest Carbon Sink Estimation Method in Mulan Forest Farm

CUI Lizhi, GUO Jingli, GONG lJianxin, LI Dayong, LI Xiaohui

( Mulanweichang State-owned Forest Farm of Hebei Province, Chengde 068450, China )

Abstract: In July and August 2022, 30 sample plots were established in Mulanweichang State-owned Forest Farm in Hebei province dominated by
Betula platyphylla, Larix gmelinii, Pinus tabuliformis and Quercus mongolica, based on the forest management survey. Investigations were carried
out on increment of DBH, growing stock, etc. of sample trees, and forest carbon sink were estimated. The results showed that in 2022, the forest
growing stock in the Farm was 833.93x10*m’, biomass was 733.21x10* t, carbon stock was 377.10x10*t, and the carbon sink was 60.33x10*t, with
an average annual carbon sink of 12.07x10%-a". The four dominant tree species in different age groups had large differences in forest growing stock,
and their unit area biomass had differences among different age groups and tree species. The unit area average annual carbon sink was ordered by P.
tabuliformis, followed by Qu. mongolica, and L. gmelinii, which indicated that they had high potentials of sequestering and sinking carbon.

Key words: forest carbon sink; carbon sink estimation; carbon sink technology; Mulan Forest Farm
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S AL AR S L 2 AR DR A B 2014—2018 4F )i, [ ARAR T AR C 1K LT ARAY 22.96%,
Horp 33% Aghid R0, AR B % A E] 91.86 12 t. HRAEERRAENFE (International Energy Agency, IEA )
2020 FEEATHEAE , B 1965 FFELR, 2R —EUBRFHEIUS R T 2 5, )N 112.0712 t 3551 2019 4Fi) 341.69
12, Ay T YR R A BRI BRI BRI T -SSR b Rk i) Ak, LU
HE AR RGN —AEABRIII, ARV BRI, dRESEH IR SR —

2020 4E 9 H 22 H, EFE LT HREAE RS —RERS L, S FREREEAPEGEHEE R PE
B RECHE NI BRI, —SEARBRHER 4 2030 ERTARIE(E, %5 S4B 2060 ZERTEHL “BRYPAT .
2020 4 12 H 12 H, 2R P EAE R O Ss HIE sk 80 (AR, R8sk sAs b #iE
) WEZPHEY, A& B 2030 4F, Ho R A E P AR A TR ARBRHEBCE L 2005 4ETFRE 65%LL 1, ARk
ARETE G — KBTI PR B IR B 25% /240, ARPRE LR 2005 4E34N 60 12 m®, XU, KBHREL HUEZEDL
HENER] 12 /2 FRU E. It URR R4S 2020 P REF TAESW . BUF TA/ERSS . HUiraZ: it
2355 9 IR UEFAIRHX I B o TAEMUH RIS A0S, “Iabig” By AT BN FR AR 2SS B A B R AT ) o

HETR TR AR E R . AW SR SRR E 0T E A 2 EREES LU KA BRI EE |
AR A B R E L, AR, SRR 7 S T B R, RS T AR R R
SN 2 ARARR AR AN EOT TR R AN . ARARERIC I BUIR 578 108 . tidb . 8RBT B i 25 534
MRS YR R A A RGO A B iR R R 4y “H Rl b ( Bottom-up ) 7 Al “H Lifi F

( Top-down ) " PHBIRFEIZEHOT,  “H Rl 1" A E TR Sk s ROBE RO ML | ASSHRIZE St

BB, FHN B TmE” R asEE e MEAREAE SRS AL, B R
BRSO BRI T KRR CO, I E R AE S R AL, BIRAUREE" ., Hp, AN a1 s
FE B a) S A A4k 1 125 514 (Intergovernmental Panel on Climate Change, IPCC ) B 5 AR My i 2
—, JZM AT RISARAAE YA, el I E A e a0 N B, WA RN R
e 53 1 biomass conversion and expansion factor, BCEF ¥ A=yt g K] 74 biomass expansion
factor, BEF) %", RU4F HETCFAELPVERMBIC T 2718, (U7 E 2 i A ARARBRI =I5 1 58 s A
TE—LEl. e, AR LARAL B AR B E AR H) % Betula platyphylla, #5544 Larix gmelinii., A
Pinus tabuliformis F15% 4% Quercus mongolica A PEEMFHEIFEMS, BT R, B0 X SE R A TR A A
geit, FRASR 5 AER BRI ST,  DUBRZ SO H T B O AR iR 2= 071, LA
PRI 5E

1 AP R B A

MALE R ZEEA MY (LUFRRRAREHY ) frFhdbaBmins i A in e, AEER s
S, VRl EEHIX, BHLL . RSS2 NFEL L AR A I AT , HUBRARAR A 41°35" ~ 42°40'N, 116°32' ~ 117 °14'E,
HHRAE 750 ~ 1 998 m, g T rpiliaty o) AR E 2RI, T BRI E X, R T KRR S
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AIRIE 38,9 T, WmmAIRSIRL —42.9 T, BRI 67 ~ 128 d, 4EXFEKEN 380 ~ 560 mm, FE/FAALE
6—8 H, MK E S EFERKERN 69%. AR2ZMIZBHN TR, (HEAEA R T R H I,

BE 2021 IS, A2 MR 10.59 x 10 hm?, HPGHHER A 9.05 x 10° hm?, FIE RN
85.5%, MIZEEER 790.7 x 10* m’, YA FEE M. 1B —REEHRY, REMGERIAEFEE
MOLRHRIE . BEAHRIGMBEEL 2 h—k, %5 FEE 12 490, 1 AARIBEHTEE, Eba 28 miskRr
EAEMNY . HTPERMER QRIS R EMFEMOBRIC B % R 7 B B R .
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Fig. 1 Sample plots in Mulan Forest Farm
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PR j B R R (om) |, po D j BCFEEREAERR (%) , HoREP j BP9 (m) , N ks
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OMEEE. MR, FIRAERBIIRERUIEEEY, MRS TFERNEBVERBHIIIEAM ;. BEPERER
BARATNEZE SR TR, FE IR L2 SRS T IE
5 R AL AR BE R AR AE BB AM,, , BUREHAF EE R BVAE R T AM 5, 7 AR AT 12 1E
AMy, = a + bAMy, TRMKSEIFETRE =Y, (AMy, — AMy) /3 (AMy) % 100% fEIE /G S HEXT R 2E<15% A1 ;
B BAHNTRZE 15% ~ 25% MR IBIE G BAHATRZE > 25% ~ 30% M &4 s (B IEJG S AHRHREZE>30% AR A4
PEANEAER R . IR A 2 IRRIC = T80T, ITEZ B SR AR R AR IR
B FRAMAEYEB o AAEY R IIEAB i E AT
B=p;M+q;
AB = p;AM
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FEAMRBR S & C(MgC)RIBRIC FAC (MgC-a™ )il 457 .
C=r7"-B

AC =r;

i - AB

Ko, 1 AT
3 &ZR5i#%

31 HMELE

HRAERT 30 MAFEA ARG T, MR MG BIC R TIHE, SR 1. 2022 4F, AREMIZARM
BN 833.93 x 10°m’, AMEhy 733.21 x 10% t, BRAEEA 377.10x 10* ¢, BRICE A 60.33 x 10* t, 4EHJRIC =
312,07 x 10* t-a”!, FHHFHEAIBCE KR 9.53 x 10%t, BRLAERIT S A 8.14 x 10* t, FrEAAIRIL R A 6.73
x 10" t, /MBI E S 2.88 x 10* t, TIEIAMIAIRICE R 3.13 x 10*t, JLIAMRIAHBICE R 3.96 x 10%t, 7
EAMRIZERIC RN 3.23 x 10 t, WL IR 84 8.75 x 10* t, IS FARIZBRICE A 1.61 x 10*t, PUS Kk
BRICEH 3.29 x 10* t, MEFSAIMRIZBRI B4 13.87 x 107 t, FIETIHAISIT &H 1.86 x 10*t,

F1 REHRGEHHTHLE

Tab. 1 Carbon sink in each sub-forest farm of Mulan Forest Farm

g WL B/ 10% g TRIC &Y 10% (s WL B/10%
LY 8z 9.53 FIE WM 3.13 TSR ¥e7 1.61
HeLLibkiz 8.14 E|wtai 7] 3.96 &kl 3.29
HrEky 6.73 B Mag S 323 HerE AR 13.87
J\EEAR) 2.88 Je k1 lidkiz 8.75 LU S 1.86

3.2 BMBRMAETRKANSIRE

HIZE 2 KW, AREMGRARBWRITERFIGHAERBAAER AR R TEghiekh, 1. Saltk. #it
MAARER R R AR . P Epob, A RIS PRI BN ARG S . TRERW, B Be,
SEEPRFITIAA R E R B IRIFTERR Ko TERGHRR, S AR B R iR . TED2Wh, SR E
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Tab. 2 Unit area growing stock of dominant tree species by age group in sample plots
E3sF I B R L L PR i AL S
(10°m’-hm™) /(10°'m°-hm™)  /(10*m’-hm™)  /(10°m’-hm™)  /(10*m’-hm™) /(10*m’-hm™)

A Tilia tuan 0.16 0.34 - - - 0.49
WKk Juglans mandshurica - 0.12 - 0.12 _ 0.24
e 9.78 81.44 40.88 - - 132.09
FEIAR 11.95 47.61 112.91 137.82 34.45 344.75
fa[4k#% Populus hopeiensis - 0.20 0.01 0.06 3.47 3.73
111#% P. davidiana 29.72 19.04 1.87 - - 50.63
ikt Ulmus pumila 0.36 3.63 1.91 2.70 0.20 8.79
FEFH5 Pinus sylvestris 0.31 0.04 2.57 0.57 - 3.49
{a A Acer mono - 0.24 0.19 0.06 - 0.49
b 1.28 6.20 28.35 137.37 21.46 194.65
220 kR 14.93 42.61 33.55 0.72 - 91.82
ZAZ Picea asperata 0.95 0.55 0.73 0.53 - 2.75
FHir Ulmus davidiana - - - - - 0

] 0 - - - - 0

Mit 69.44 202.01 222.97 279.94 59.57 833.93

33 HBMBHMETRRENENE
HiZ 3 R0, SEEML, BOTEBE Y ETEA RSN MAAE—E i 225, e, 1l
PSSR A Y AR ZEAF AR, S OE TR a0 A B b b RSP, T G

HRBERFE R TR, TEdHRR, S RSERRE A B RR TR

34 BMBERMEFRRENRLCE

B 4 £, FESRNIRBUEBICEO7H, AR AR B £, 15 4.84 % 10* ta'-hm?, HIURSE
bk, 83.30x 10% t-a-hm™, JEHARESE =00, 4 1.96 x 10* ta-hm™ o SXEIAEAR . St BRRIHAAZE R BRAN
BIC T B SRR 1, B A bR R SRR B IR L
3 Wt AERMEERESRG AR

Tab. 3 Unit area biomass of dominant tree species by age group in sample plots

Pt LEA/(10*hm?)  PIEA/(10%hm?) EEMK/(10°%hm?) /(10 hm?) I EAR/(10*-hm?) Ait/(10%-hm?)
ikt 0.12 0.26 - - - 0.39
Bkt 0 0.08 - 0.08 - 0.15
[P 8.46 69.51 34.42 - - 112.39
SR 10.34 42.73 102.05 124.47 31.25 310.84
it - 0.16 0.01 0.05 2.65 2.86
7 22.18 14.10 1.39 - - 37.67
Kkt 0.45 4.04 2.05 281 0.21 9.56
RETh 0.68 0.03 1.86 0.42 - 2.99
VW N - 0.26 0.21 0.06 - 0.53
A 1.64 5.03 22.79 109.39 17.01 155.85
AR 16.97 45.26 34.55 0.73 - 97.51
=4 1.38 0.41 0.38 0.28 - 2.45
£k 0.01 - - - - 0.01
i 0.01 - - - - 0.01
Bt 62.24 181.87 199.71 23828 51.11 733.21
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Tab. 4 Estimation of unit area carbon sink of dominant tree species in sample plots

e 2021 4FEWAi#E/(10%-hm?) 2026 4ERRfiE R /(10*-hm™) BRICE/(10%hm?)  FEXFRICE/ (10%-a"-hm?)
) 0.19 0.19 0 0.
BBk 0.06 0.08 0.02 0
e 86.18 91.51 5.33 1.07
A 153.76 163.55 9.79 1.96
a7 0.97 1.42 0.45 0.09
1 15.66 18.67 3.01 0.60
Kkt 4.72 5.18 0.46 0.09
FEFA 1.91 239 0.48 0.10
R 0.27 0.27 0 0
A 59.35 83.53 24.18 4.84
SRR 30.65 47.14 16.49 3.30
=t2 1.75 1.87 0.12 0.02
FA 0 0 0 0
i i) 0.01 0.01 0 0
Bt 355.47 415.80 60.33 12.07
3.5 it

VEMRHIA S RGERIAZ L, ARMTER R R BRBAE I P LA e . 528l “ikrb " Hbs/E, A2
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HEEEM.
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—H—AK" RFUBRIC LA BT ik 2R, AR SR TR v . SLAM HEHUYHE RGERI s R
CHESE TH, ATLMR RN TARRCR, WA, X — R R SA S A5 Bl FE R It 7 VR A
AR DI R B S S BT AP E RS 77

TESGSEHIMEEH , ST IR BRI+ R AR 557 6, @ —ANE PC Mk . FHLM S . F
BUoBREL oA v T — MR RAERRIC R R E B L 2 ULEN TG 0 %GR AR A 4 e I e
LRAOARBR AT RS R A TT . B A B BORTF-BAME BT 6 , A R el e AR BRI H 5
SRR, SASeBl ] Rrgi ke i H AR B

4 &k

WFFTLE TR, 2022 4F, AR ARG ARARE TR 833.93 x 10* m®, By &R 733.21 x 10* t, BRfig & H 377.10
x 10*t, BRICEH 60.33 x 10* t, 4EIBRICE R 12.07 x 10* t-a™', FHE. TR . IHAARIZE AR 4 MERBFIE
ANEEH B R B RS, HAA a0 Y BE AR R AR e — SR 25, SRR BUEY)
BRICE, WA RHARFEEZ 2, HORSENAR, EHRESE =0, REEHR . SRR ZER fRA
Bl 7 R AR v 1
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