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Abstract ;: Based on the forest resource inventory data of 9 periods in Fujian Province from 1974 to 2018,
the dynamic changes of forest carbon storage in Fujian Province were analyzed by using the biomass
conversion factor method and average biomass method, and the carbon storage of each dominant tree
species (group) in arboreal forest from 2014 to 2018 were analyzed. The results show that from 1974 to
2018, the total forest carbon storage in Fujian Province increases from 13 539.64x 10" t to 33 962.34x
10* t, and the average carbon density increases from 25.75 t » hm™ to 39.86 t + hm™>. In the arboreal
forest, the areas of young and half-mature forests are relatively large, while those of near-mature,
mature, and overmature forests have been increasing period by period; the carbon storage of half-mature
forest is the highest; the carbon densities of mature and overmature forests are generally large. The area,
carbon storage, and carbon density of natural forest and plantation have been increasing period by period,
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and the indexes of natural forest are higher than those of plantation. From 2014 to 2018, the carbon
storage of broad-leaved mixed forest is the highest and the carbon density of Castanea henryi ( Skan)
Rehder et E. H. Wilson is the largest in natural forest; the carbon storage of Cunninghamia lanceolata
(Lamb.) Hook. is the highest and the carbon density of Casuarina equisetifolia Linn. is the largest in
plantation. In conclusion, the forests in Fujian Province have high carbon storage and carbon sink
capacities, and broad-leaved mixed forest and C. lanceolata are the main contributors to the carbon
storage of arboreal forest, therefore, it is suggested that through improving the age structure of these two
tree species (group) and strengthening the management to enhance the forest carbon sink capacity in
Fujian Province; furthermore, through reasonable logging and planting strategies to optimize the proportion
of young and half-mature forests for enhancing the forest carbon sink capacity in Fujian Province, and to
maintain the area proportions of mature and overmature forests for sustaining the high forest carbon density

33 4%

in Fujian Province.

Key words: Fujian Province; forest; carbon storage; carbon density; carbon sink capacity
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Table 1 Relative parameters used for mass and carbon storage estimation of dominant tree species ( group ) in arboreal forest of
Fujian Province!)

BEF SVD RSR CF

1.667 0.425 0.277 0.502
1.667 0.448 0.277 0.500
1.551 0.493 0.280 0.515
1.785 0.386 0.170 0.523
1.472 0.380 0.187 0.460
1.651 0.413 0.235 0.501
1.614 0.424 0.264 0.511

BEF SVD RSR CF

1.355 0.612 0.292 0.500
1.514 0.482 0.262 0.490
1.412 0.460 0.275 0.492
1.639 0.477 0.264 0.503
1.514 0.482 0.262 0.490
1.894 0.516 0.258 0.497
1.765 0.486 0.398 0.497

4 Fh (4) Tree species ( group)
A2 Tsuga chinensis

A2 Keteleeria fortunei

PBHN Pinus thunbergii

AE IS Pinus armandii

LM Pinus massoniana

B Pinus densata

TRHUAS Pinus elliottii

R (4H) Tree species (group)

H X Quercus glauca

HETE Castanea henryi

15 Camphora officinarum

HiA Phoebe zhennan

TEEAE Michelia figo

KA Schima superba

W& Liquidambar formosana

KIS Pinus taeda 1.631 0.424 0.206 0.511 || ¥:3 Elaeocarpus sylvestris 1.514 0.482 0.262 0.490
1K Pinus hwangshanensis 1.631 0.424 0.206 0.511 || HABAEFHZE Other hardwoods 1.674 0.598 0.261 0.497
HABAAZE Other Pinus spp. 1.631 0.424 0.206 0.511 || FERA Choerospondias axillaris 1.586 0.422 1.261 0.497

A Cunninghamia lanceolata 1.634 0.307 0.246 0.520 @Euca[}ptus robusta 1.263 0.578 0.221 0.525

2.593 0.289 0.267 0.524
1.506 0.278 0.319 0.501
1.732 0.472 0.220 0.510
1.667 0.359 0.277 0.510
1.355 0.612 0.292 0.500
1.355 0.612 0.292 0.500
1.514 0.482 0.262 0.490
1.514 0.482 0.262 0.490

W2 Cryptomeria japonica

IKHZ Metasequoia glyptostroboides
MAA Cupressus funebris
ZRALLLTGAZ Taxus cuspidata
#5JE Quercus spp.

B Lithocarpus glabra

#4235 Castanopsis spp.

¥ Castanopsis fargesii

B Acacia confusa

R4 Alniphyllum fortunei

7&K Other tree species

KB Casuarina equisetifolia

HABERFEZE Other softwoods

R AEM Coniferous mixed forest

[ 1R 2E Ak Broad-leaved mixed forest

£ IR 3EHK Coniferous and broad-leaved mixed forest

1.479 0.443 0.207 0.485
1.446 0.364 0.227 0.496
1.586 0.515 0.289 0.483
1.505 0.443 0.213 0.498
1.586 0.422 0.289 0.485
1.587 0.390 0.267 0.510
1.514 0.482 0.262 0.490
1.656 0.475 0.248 0.498

U BEF. "E¥)&d & K+ Biomass expansion factor; SVD: AKM IEAEE Wood basic density (t - n1’3) ; RSR ;. HiUT 340 i f 5 4 _F- 343 B ) LA
The ratio of under-ground part mass to above-ground part mass; CF: k3 Carbon content.
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K2 19742018 ERBEHGEW  EF W EARIITHIER
Table 2 Areas of woodland, non-timber product forest, shrubland,
and bamboo forest in Fujian Province from 1974 to 2018

AL/ (10* hm?)  Area
9
) Period Bikk éé@?% AN Pk
(CCYY—CCYY)  yoodland Non-timber Shrubland Bamboo

product forest forest
1974—1978 46.24 34.20 29.86 58.04
1979—1983 65.97 47.92 29.86 61.16
1984—1988 93.42 56.58 24.35 60.92
1989—1993 14.18 79.14 21.66 68.07
1994—1998 18.28 103.44 23.09 82.03
1999—2003 20.21 112.57 26.70 88.52
2004—2008 9.14 51.97 70.02 99.31
2009—2013 20.43 42.60 67.81 106.75
2014—2018 19.73 3.13 96.96 113.96

JE(t - hm™),C, NFRARIEA | BBRAE R (1), S, N
AR | AL (hm?) 19720
1.2.5 B ARARERFYRICA
22 A% ARSI () AT BRI

2% 30k [ 21 -

£3 19742018 EREE FRAFM LB BRAE ST

2 HRAH

2.1 1974—2018 EAEHF N LEHRMEE REEM
FMHRICHETWL

1974—2018 4F- 4 244 25 RS B B i o | ok
FERAEYIRRIC A AR AL L3 3. 453 R £ 1974—2018
A AR AR AR PRI i 5 R 13 539.64%10° ¢ 3 &
33 962.34x10* t, M &N 20 422.69% 10 t; ik % &
25.75 t - hm> 8 & 39.86 t - hm™; FE X HRIL
~117.23x10* t #4723 1 110.72x10* t, A W, #& 245 7%
RS AT Ait B RGN

2 3 3B A UL L TR AR it i ] S e T At AR bR
A 1974—2018 4F-Fv A M A 1 78 FR AR AR Bk it
= A7 LT 78.40% , Hoidt 2014—2018 4FE1Y 5 e
e (89.76% ) ; %% B 31.44 t + hm > 34 & 49.31
t e hm 2 AE B RIC - 197.10x 10* ¢t 3G 2 1 112.22x
10% v, ATARRRAg AR X850, 1 171.05%10% ¢ 3 &

Table 3 Carbon stock and carbon sink of different forest types in Fujian Province from 1974 to 2018"

BE Total FeARM  Arboreal forest Bk Woodland
A whE/ R/ I/ SR/ AL/
Period wigg,  BEE BRI g BEE RN . SR
4 (t-hm™) (10* 1) 4 (t-hm™) (10* 1) 4 (10 1)
(CCYY—CCYY) (10% 1) y R (10% 1) y o (10% 1) R
Carbon Mean annual Carbon Mean annual Mean annual
Carbon storage . . Carbon storage . . Carbon storage .
density carbon sink density carbon sink carbon sink
1974—1978 13 539.64 25.75 — 11 235.76 31.44 — 456.85 —
1979—1983 12 953.51 23.58 -117.23 10 250.23 29.77 -197.10 651.78 38.99
1984—1988 14 022.40 22.69 213.78 11 007.32 28.75 151.42 922.99 54.24
1989—1993 15 386.86 23.65 272.89 12 792.12 27.36 356.96 140.10 -156.58
1994—1998 19 149.55 24.65 752.54 15 978.29 29.06 637.23 180.61 8.10
1999—2003 22 697.51 27.96 709.59 19 252.63 34.14 654.87 199.67 3.81
2004—2008 23 934.57 30.14 247.41 20 619.91 36.58 273.46 90.30 -21.87
2009—2013 28 408.76 33.65 894.84 24 923.45 41.08 860.71 201.85 22.31
2014—2018 33 962.34 39.86 1110.72 30 484.52 49.31 1112.22 194.93 -1.38
i 2555k Non-timber product forest HEARM  Shrubland 1Ak Bamboo forest
. - T 4 AR 4 e 4
. Period Wit (100 THEIBLA000 g geyy  FEBLA0NTD g ey FREBRIL/00Y
(CCYY—CCYY) Mean annual Mean annual Mean annual
Carbon storage . Carbon storage . Carbon storage .
carbon sink carbon sink carbon sink
1974—1978 380.94 — 295.05 — 1171.05 —
1979—1983 533.74 30.56 294.99 -0.01 1222.77 10.34
1984—1988 630.24 19.30 240.58 -10.88 1221.27 -0.30
1989—1993 881.54 50.26 214.00 -5.32 1 359.10 27.57
1994—1998 1152.22 54.14 228.13 2.83 1610.30 50.24
1999—2003 1253.92 20.34 263.80 7.13 1727.49 23.44
2004—2008 578.89 -135.00 691.80 85.60 1 953.67 45.24
2009—2013 474.52 -20.87 669.96 -4.37 2 138.98 37.06
2014—2018 34.87 -87.93 957.96 57.60 2 290.06 30.22

D —. LHIE No datum.
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m v vV V
A Period

1974—1978 4 i 70.66% T [% & 2014—2018 4 Ay
44.41% ; T 3 BB BLABARI 3k AR I Bl i £ 2 FiB
R K 5 He i B T Y 29.34% 1 K #) 55.59%
1979—2018 4F-, 4l bR i) e 2 32 Jge /0N , 7 3 2P 1) il
B 1974—1978 4E 1989—1993 4F | 1994—1998
RSN FEHAY 6 NI EROR
2.3 1974—2018 £ XA A THEFR,
E ERNTW
EE (1 2) HR £ 1974—2018 4F | 18 845 K AR bR
RN TR THIRR B i 2t e 5 B A S 1 B 3
Horp RAR AR M 270.70% 10* hm? 3 & 326.20 x

=

BRAg=Fn

104 hm? | 110 AR A B 0 9 072.32x 107 t, Bk %5 J&
M 38.04 t - hm 24 % 59.38 t « hm 2 ; A T AR AL

86.70x10* hm® 34 % 86.70x10* hm?, Wefif ik h939.32x
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T 1
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= o ®
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Fig. 1 Changes in area, carbon storage, and carbon density of different age groups of arboreal forest in Fujian Province from 1974 to 2018
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Fig. 2 Changes in area, carbon storage, and carbon density of natural forest and plantation in Fujian Province from 1974 to 2018
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M8.36%14 5 36.46% , 1974—2018 4F N T hkBR i 1
B IR B FE 1Y 52.87%
2.4 2014—2018 £ XRAMIM AT K Z A BB FE
R REENRZEER
2014—2018 PR EAA KIRPRFN AR b
Ty AR e fih o AR 28 3 5 L WL 4, 25 R B
2014 2018 4, 4 HE 4 KSR PR i B4 19 368.75x
o, AR A T RS % B 19 63.54% , o
ﬂJr/ S PRI Bk i £ e v, M 11 299.11x 10 %JrIEJ{w
Bl N N (R A g (R 1 o S D R =T
2 853.14x10* F 1 476.88x10* t, 3% 3 ZE i fnefiti et 2 Fil
7 FIRPRSBR A  11Y 80.69% 5 il -8 52 b 4 T AR

K, M 180.67x10* hm”; §E 52 [ Castanea henryi ( Skan)
Rehder et E. H. Wilson ) [ fiik % & f% &1, & 107.00
t-hnf2 2014—2018 4F, A\ TARBAifi B 11 115.77 %
t, H: A2 K ( Cunninghamia lanceolata ( Lamb.)
Hook.]@%ﬁﬁiﬂar—] ik 4 398.49x10* t, £ & IR S HR A
BEIHRAS AR B 1 B0, 70 14 19867410 Al
1.787.34x10" 1,3 3 ZERfift £ 2 1 i AT A B i
4 73.52%  AZ AR I AR, 118.11x10* hm? ; AR
¥ ( Casuarina equisetifolia Linn.) F) ik % B 5% &, N
94.31 t - hm™, EVATIF , [ MR ASM Rk i B 5 =
(11 795.24 x 10* ), #E 5 6% % & & K (107. 00
t-hm?),

R4 20142018 FEEERAMKIIATHKZABEH (H) @R REFEMHRZEY

Table 4 Area, carbon storage, and carbon density of each dominant tree species ( group) of natural forest and plantation in Fujian Province

from 2014 to 2018")

KRIRFK  Natural forest

P (2H)

Tree species ( group) A/(10* hn?) m/ (10° 0 /(1 hm™2)
L3 Tsuga chinensis 0.24 5.76 24.00
A Pinus massoniana 25.49 857.23 33.63
MEHBAR Pinus elliottii — — —
KIEHS Pinus taeda — — —
5 LUK Pinus hwangshanensis 2.89 162.94 56.38
¥R Cunninghamia lanceolata 17.56 674.27 38.40
Wi¥2 Cryptomeria japonica var. 0.24 3.05 12.71
sinensis

#5235 Quercus spp. 9.14 742.80 81.27
135 Castanopsis spp. — — —
¥ Castanopsis fargesii 0.24 16.89 70.38
T Quercus glauca 0.48 38.27 79.73
HEZE Castanea henryi 0.24 25.68 107.00
18 Cinnamomum officinarum — — —
A Phoebe zhennan 0.24 3.18 13.25
A Michelia figo — — —
KA Schima superba 2.17 120.84 55.69
WA Liquidambar formosana 0.24 4.23 17.63
HAAE FF2E Other hardwoods 17.34 1476.88 85.17
1% Eucalyptus robusta — — —
BB Acacia confusa 0.48 35.10 73.13
AIFKHE Casuarina equisetifolia 0.24 1.58 6.58
AR JE Other softwoods 1.20 41.70 34.75
EFHRZZAK Coniferous 19.71  1006.10  51.05
mixed forest

[{# MR 2 #K Broad-leaved 180.67 11 299.11 62.54
mixed forest

TR ZEAK Coniferous and 47.39 2 853.14 60.21
broad-leaved mixed forest

411 Total 326.20 19 368.75 59.38

ANTAHK  Plantation A1t Total
A/(10° hm?®) m/(10*t) p/(t-hm™2)  A/(10* hm?®) m/(10*t) p/(t+hm?)
— — — 0.24 5.76 24.00
43.04 1255.00  29.16 68.53 2112.23 30.82
6.49 126.88 19.55 6.49 126.88 19.55
1.44 74.47 51.72 1.44 74.47 51.72
0.48 14.37 29.94 3.37 177.31 52.61
118.11 4 398.49 37.24 135.67 507276 37.39
0.24 5.40 22.50 0.48 8.45 17.60
— — — 9.14 742.80 81.27
0.25 7.95 31.80 0.25 7.95 31.80
— — — 0.24 16.89 70.38
— — — 0.48 38.27 79.73
— — — 0.24 25.68 107.00
0.24 7.82 32.58 0.24 7.82 32.58
— — — 0.24 3.18 13.25
0.25 1.58 6.32 0.25 1.58 6.32
2.17 130.45 60.12 4.34 251.29 57.90
0.24 3.35 13.96 0.48 7.58 15.79
1.44 48.14 33.43 18.78 1525.02 81.20
20.88 630.78 30.21 20.88 630.78 30.21
2.41 68.47 28.42 2.89 103.57 35.84
0.72 67.90 94.31 0.96 69.48 72.38
0.24 4.51 18.79 1.44 46.21 32.09
39.24 1787.34 45.55 58.95 2 793.44 47.39
14.43 496.13 34.38 195.10  11795.24  60.46
39.71 1 986.74 50.03 87.10 4 839.88 55.57
292.02 11 115.77 38.07 618.22  30484.52  49.31

DA THFR Area; m; Befiff Carbon storage; p: BREFE

Carbon density. —: Jo&U#fE No datum.
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3.1 ERAZMBREENREETW

1974—2018 4, i 248 AR ARB At it 13 539.64%
10* t #9333 962.34x10* t, B IE - 150.84% ; k%5
JEH 25.75 t - hm 34 & 39.86 t - hm™>, H4 iE N
54.80% , FHirr, I AR ik i 3 K R A B B, DA
11 235.76x 10* t #4431 30 484.52x 10" t, 3 I Ky
171.32% Bk % FE Ly 31.44 t - hm™” % & 49.31
t - hm™ R RO IR T AR T i KR
FEFRTE, i 3222 5 A 4 AR R R M HE | TR AR AR
P FRZE AR A, | 2 25 R AL BOAS RIS o BT o T AR L
(511 1 R R S5 A O 5 TR AR T 1) 3 SBOPR TN s B Ttke
2 o b v p T RS hn i B, RIAE 40 2 AR AR
A PR IR A B IS AL S5 AR B T A RO AR
1k, 1984—1993 41 #hbRne 2% B2 F BRI FE 50K, 7l RE
S DR A ik B B SO A AR 2o BE A AR AR ER RN T 2, A
BIRAMAIE 1979—1993 4 [l fcfii EIG K B2 5T A
ARTTERIG AT O, 3 — B A SRR A T AR TR 3
FHEhN, SR, E 1994—2018 4F, 75 K 1 1 1 5 %%
JIN 3 B A AR AR fifh i 15 32 B SRS S5 1) 7 el
6 WUBGAAR 3o R T AR B 384 T DL R R & s ke
JEE AR A i A ARbAC A 285 i v, AT A 4 7 AR
MR RRIE KGR B OLT  Refids s 4K TH DR 38 g 1) 344
K2 2014—2018 4, 4 E T AMRBRAE 757 539%
10% 17790 4 AR T A MRBR A 2 o 4 FE TR ACMRER fifs 12
(1) 4.02% , 1 A48 TRAMRER B 2 (49.31 t + hm™) & T
A (42,11 ¢+ hm ™) T R HI AR EE A (4 AR MR T
AT R K, T B INSR A P, 4R R R AR K
-, SR FH A 3L A 2 PR P AR G, B T A A A AR
CRES
3.2 ERARMNBREES HIFIE

WA BE B 1974—2018 4F 48 44 Rk b 7
AR Bl i 2 o e , 7 ARV it B 119 78.40% LU I
2014—2018 4, [ M TR 58 MRORIAZ AR SRy 7 AR Rl it F
(1) 2 A FETTRRFE , —FRchd 2 TR AR S it
T 55.33% , FEAS AR R TR SRR Bk it 2
A I = 1, R B R RS AR LA L S i i B 3R
REJT , W AERE DR A: B R G MR 2 e A R A
M. BRET,HEEE N TR AR &, S5 e
AR Bl b R 35 I AZ AR B 25 2 I R0 o] b A o 11

A DG, DR, s X [ TR S ARRITAZ AR (46 & il
R P E, DT R B AR A

MERMALIEF , RIRMRAE TR AR RBA T 5
AL, o5 IR 63.53%  FRAR R IR bR 5 BE B fitt
PR T ANTAR BT 2R AR S ARt
FORTTmR 2 Rk, Bl A B AL N T AR
R4S SRR 2278 5 48 BRIt 32 1 R AR ARSI
Tt PR P T W A7 B T v A A AR AR T
e RNk i i

1974—2018 4F  HR 4 AR | v i R ) e it it
— ELHEAESS 1 A0, Bl B )4 8 v i AR A PR A B2
FER WIS, e 28 B | B ek b 20 T 1 0>, 5 ik
T8 P85 v Bl i 2 DT A ) 3 R B DA, PRI
i AR AT S AR, O Ak o it AR 378 3% 0 A el
A, SBRA KA B AN B BB A, A L fade o
SRR AR RRAARR S 5P 25 4 [ A AR I Y
FHOC M, Bl AR 388 T RO B2, i %85 B 522 1 in s
02230 AR E R TR, BEORR | o B 4 Bk
FEA g, R, S AR Y 0 BR AR L8], R AT RE R
AR A BRI A B A R AR MR B 1) 4
PN =R (o <8 / MR N WA N e 2 2 2
REJT5R AR SRR AR R B A3 i, andz A
A AR N TARRRICRE ST

AN A 5E F 2 AR A R AE R R G T
RIZHAf I FFARRT HHEZ FARZ MVE Y2 R 5
B fith e R4 T 4 T A A3 ATT , DRIk R A BRI i o
H R0 RGEWEE

4 %

SV, 1974—2018 4, 4 i 48 AR PR it i 45
SEHER TR AMIR B A i DT IR A 3244 AR TR Y 4 R
AR G AR i R ) TR A A v e R I e i
TR R PRI AT SR 1 i 25 J3E R K AR RS
T8, RERMRATHI R Bl 1t R 2 B 2 i T N TR
2014—2018 4F , TR ABR B fifh et 958 oo 114 2 o) VR 22
MRFIAZA, RENSE XTI 2 ASFFf (4) I A 3,
P L, AR A I AR B it B AR T B AR K
BV Ty, T R AR AR A A L 4R
R AR U B R T B, N S S AR AR A 1 T
AR | ST SE A% I AR AR 28 R P LA, 1 E A G
Tl 2276 A8 PRI RN RN , LA HE ZRARBII A% 25 A0
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