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Carbon Reserve and Carbon Sink Potential Estimation of Mangrove in

Guangdong Province
SU Sigi, ZOU Guanhua, YU Yunjun™, WEN Fang, ZHANG Naiwen
( South China Institute of Environmental Science, Ministry of Ecology and Environment, Guangzhou 510535, Guangdong, China )

Abstract: [Introduction] The mangrove ecosystem has a high carbon sequestration capacity and is an important part of the global carbon
cycle. Exploring its carbon sink potential can promote the mitigation and adaptation to climate change, providing a potential marine
solution for China's carbon peak and carbon neutralization. [Method] In this study, the methodology of mangrove blue carbon assessment
was studied to estimate the carbon reserve and carbon sink potential in Guangdong Province. The carbon reserve in mangroves in
Guangdong Province was about 3 222.035 kt C, of which the carbon reverse in vegetation was about 1 094.465 kt C and the carbon
reserve in soil was about 2 127.57 kt C. Among different mangrove communities, the vegetation carbon reserve of Aegiceras
corniculatum was the highest, reaching 1 508.931 kt C, followed by Avicennia marina, Kandelia obovata and Sonneratia apetala, with
carbon reserve of 1 508.931 kt C, 859.115 kt C, 193.296 kC and 660.693 kt C respectively. [Result] According to the " Special Action
Plan for Mangrove Protection and Restoration (2020-2025)", by 2025, 55.00 km® of mangroves will be planted in Guangdong Province,
and the carbon sink potential can increase by 36.171 kt CO,-e ~99.891 kt CO,-e, with great carbon sink potential. [Conclusion] This
study can provide scientific basis for the afforestation of mangrove carbon sink in Guangdong Province, and is of great significance for
China's carbon peak and carbon neutrality cause.
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Tab. 1 Weighted area statistics of mangrove tree species in

Guangdong Province®
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Tab. 2 Allometric growth equation for estimating biomass of

various mangroves
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Tab. 4 Estimation of biomass of each part and individual plant of

various mangroves

AR R
ﬁ‘j‘ﬁ W%Iem Wbranch chaf Wmot Wbark Wﬂowcr /kg
B 1081 13.02 3.03 1.03 — — 27.90
TR 2457 2341 402 1881 539  0.07 76.26
HE¥E 091 139 063 029 — — 3.23
HIZER 205 1.68 031 244 — — 6.48
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Tab. 5 Estimation of carbon reserve in each part and individual

plant of various mangroves

IgWaem = 1.643+0.5441g (D2 H)
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Tab. 3 Average tree height and average diameter breast height of

various mangroves

Yy SRR SR AE 235 3Tk
el 6.08 *0.091 [28]
TG 5 9.36 #%]1.86 [36]
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Hel FEAR 237 #%7 2 [35]
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Tab. 6 Information of mangrove carbon reserve in Guangdong

Province
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Tab. 8 Information of mangrove soil carbon reserve in

Guangdong Province

W WY WKLY SRRERGE HLERRGE BOAIRR A

baFe Bm?) km’ fkg HikgC) #/(ktC) (ktC-km™)

HE%E 010 5003 3.3 1.72 8.605 0.172
HITER 443 4674 6.48 3.45 714.351
290.773

80.736 8.607

15.284
TSR 031 2312 76.18 40.57 12.577

ot 0.58 938 27.90 14.84

& - 0 — 1094465  8.467

R7T BROMKITFENRSERKZE
Tab. 7 Soil organic carbon content and carbon density of various
mangrove forests

e UM B BEE
#wm/%  (grem ) (Gg C-hm )
BRA 2.59£0.28 0.78£0.04  0.120.02 [29, 36, 42-47]
TR 1.60£0.12 0.82+0.02  0.16+0.02 [29, 36, 42-44, 47-52]
HEE 1594042 1.044£0.05 0.17£0.02  [42, 45,49, 52-54]
HIZERS 210037 0.9740.03  0.17£0.02  [42, 45, 49, 52-54]
FH O 1.97+029 0.92+0.03  0.16+0.02 —

KT ARAE LR 5 1) 32 MR A, AT AL
B B e AR T AL LT AR AT, 5 AR BN G
S50 U AR LUK AR AT AR A - it A
2127.57kt C, FHI'BHE . HAEM | ToaRE SRR 145
Bk fit B 43 91 4 850.51 kt C. 794.58 kt C. 369.92 kt C
A 112.56 kt C, TEILFE 8,
2.1.4  JUHRB LIRS R A

J7AR LR MR S i A SR A SR A0SR 9 TR, B
Wi o0 3 222.035 ket C, Hil 6B B 1R Bk it et e 1 >
1508.931 kt C, HAMKI R 438 BIOAFTCHRESE, ik
i3k 859.115kt C., 193.296 kt C i1 660.693 kt C.,
IR LI AR LB 5 Ry 24.925 kt C/km’, HeH i #6

TR WAV/km®  TRFEE/(Gg C-hm™)  HIEBAH R /(kt C)
A 50.03 0.17 850.51
HA £} 46.74 0.17 794.58
o5& 23.12 0.16 369.92
i 9.38 0.12 112.56
At — 2127.57

MR B % 5 e 55, oM 32.284 kt C/km’, AR 9 TC
eI S L OB A B 8, 4 B R 28.577 kt Clkm’,
20.607 kt C/km’ £ 17.172 kt C/km’.,
22 HREIWMMBCENGHELER
22.1  JUIRAR IR MRS T A B

F v LR A8 AE A 40 bR A S8 20 Bl
R BEA FL AR I H I AN LRI A 2R kB R A
G S . ARBIFSE L 2020 4EFE )T R AR L0 ARAE
FEMEL NG S TGS, W3R 10,

Z (IR A LW M S Bk A (2023 4F
JERD) D AR AR AR . G SR RN RK I AR I 2
YRR ZLRERBR AT AR 1 ~F- 34 1 A H LA 8 R 232 5 3]
9559 t CO,-ekm>a'. 978 t COyekm’a',
839 t CO,-e-km >a ' Fil 1 684 t CO-e-km >a ', £t
AR, U AR JCEE SRBO R VR 2 Y
ZLRE MR R AR S ME A BE T Y - S I A 43 0 o
84.251 kt COye. 39.215 kt CO,e. 12.924 kt CO,-e.
9.174 kt CO,-¢, LML R 145.563 kt CO,-¢.

FIE 8 R AR AR . JC R S RO B 7 2T 1Y
1B PR o A AR 1 R W/ S O i 1 LL O S R
0.176 5. 0.080 8, 0.385 7 1 0.078 5™, 14445, A
B MR AER | R SR RRK i AR V5 S AR 1 2T AR AR R
AR A7 1% T AR BT 1243 51 6.614 kt CO,-e,

RO THRAIMMEREERRERR

Tab. 9 Information of mangrove carbon reserve in Guangdong Province

B R ORI CRRBEE o) BB P ek ©)
(kt C-km ™) (GgC-hm™) (kt C-km )
[SEEe 50.03 0.172 0.17 8.605 850.51 17.172 859.115
I AEA 46.74 15.284 0.17 714351 794.58 32.284 1508.931
eI 23.12 12.577 0.16 290.773 369.92 28.577 660.693
kit 9.38 8.607 0.12 80.736 112.56 20.607 193.296
Hit 129.27 — 1 094.465 2127.57 24.925 3222.035




AL, S TR LURMRER A S BT A 69

R0 HFEAAHHREAEBERERRICEFER

Tab. 10 Information of vegetation carbon sink in mangrove benchmark scenario in Guangdong Province

YyFh T AR /km” ﬁﬁi‘ﬁfﬂ%im TR R /(kt CO,-e)  FEBE/HHEBRILIE  AEBIRICE/(kt COre)  AMRILE/(kt CO,e)
sl 50.03 1684 84.251 0.078 5 6.614 90.864
et 46.74 839 39.215 0.3857 15.125 54.340
[SEEE 23.12 559 12.924 0.176 5 2.281 15.205
HA £} 9.38 978 9.174 0.080 8 0.741 9.915
ait 129.27 — 145.563 — 24.761 170.324

15.125 kt CO,-¢. 2.281 kt CO,-¢. 0.741 kt CO,-e, AL Bk
14 24.761 kt CO,-¢.,

ST A - SRR 5 AR B A R,
BHE AR AEAR | JC IR S RN RO B VR 218 2R 1Y) £ AR AR
FRAEARSE AR 15 T B9 R 9 1L 2k 90.864 kt CO,-¢.,
54.340 kt CO,-e. 15.205 kt CO,-¢. 9.915 kt CO,-¢, 5
WL &4 170.324 kt CO,-e, Ho b +HE R & 4
145.563 kt CO,-¢, i BRI #11) 85.46%

222 JURAALLRIMRI B AE Sl i A

A ARG 2020 4F [ AR GEIREREF TG &
A B L0 AR PR 318 52 4 A7 11 30] (2020— 2025
4E) ), B 2025 4F)ARA E LK 55.00 km™Y, R
i [ Bl R B AN ], AT DA 3 A A e, BRI
BW#E 11,

HR 8 B AN [ IE 55 AT A, ) AR 48 38 o T 2D
MO R, B LD B RR Bl T i 36.171 kt CO,-e~
99.891 kt CO,-e, i £L WK LA B S8 Dy 32 1)
i, BRI /N, 298 657.66 t COy-e-km >a !, +35
AL R 2R 30.745 kt CO,-e, F BB AT 24
H 5.426 kt CO,-e, BB AL 2 249 36.171 kt CO,-e.
BT LU AR LRSI AR Ry S e, Rii R i K, 2
1 816.20 t CO,-e-km *a', + HEHF M B I 249 Ny
92.62 kt CO,-e, AH #% 3G il i £9°4 7.271 kt COy-e,

SUET AR B2 99.891 kt COy-e. 43 2T W ARy
H AN AE, BRIC R 2N 1 317.59 t CO-e-km *a ',
- 38 1A R D B 2058 61.932 kt CO,-e, A1 BT HE
B i 2920 10.535 kt CO,-e, 37 89 B L+ 24

72.467 kt CO,-¢.

3 iTfit

ZT AR TV 1 5 ol 1 58 B A, LAl i e 1
5 5% 22 7 R B . ] 7R A8 LM e it
27 3 222.035 kt C, Horp L HERRAEHEZ9°H 1 094.465
kt C, A W B A 1 2l 2 127.57 kt C, -4 5k 55 F 24
k1 24.925 kt C/km’, W i T4 [ 21 MR 2 3 112
IKAF- 19.694 kt C/km™, {H HAR TR 26 B B9V 44 2R
FE U LT RBK 2 B 41.256 kt C/km™", %45 Ui
CTRMRR fifh B2 57 26 5 ) S 3 . 0 R e iR
AT 5 i R A S 70 3 A L AR A 0 /I DT 2 1)
LR B s, 30 W 300 o - B9 Al A 40 %) T 2 T 52 W) -
BERRAE TS AR LUANMR PR AE AR A B A
HABARIR Ry 11555 . RO AN TCIREIRE S o R [ Ao oot
ZT R AR it i A S e SRR 2 T (DR A B
KA AR5 (2) A R Ah s -+ 48 52w B AR T), 4 i
S ERAE BRI AR AR AR ER R LT R AR B, A

F 1 T HRETFABRAMKBRICEBRMREEEE

Tab. 11 Carbon sink and carbon reserve increment of mangroves in different scenarios in Guangdong Province
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ICERR  RHEEIEGeR RO EUREk
(t COp-e-km +a WL HE/(kt CO,-e)iL ft/(kt CO,-e)iLHt/(kt CO,-¢)

AR NN ONE YA T R AR N NS ko g SO R R S e

fHR— 657.66 30.745 5.426 36.171
/o
e ZLRPARI ARG BRI S AR, B A LR AR R LR A8, BT
R 1317.59 61.932 10.535 72.467
HEHEFEARAE
. CAARITBUR B RS T AR, HT R LIRAR ARG S 3, BrHE BRI 8
TR = 1816.20 92.620 7.271 99.891
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T B 4 RS 3 37 R A B 3 T Y ) i A AR
M) 07 A 35 7 7 £ 8 48 g A9 AR AR, 4 L T 20 B i 2
T} ¥4 B 7 B iR, 0K o g TS A 1 A LY A A AR R
2 RN TR A AR 6 NS g T TRV o s 6]
(A RO AR R 1 25 5 ] 45 | R AV
[E 5 B 1 A B 3 A R I A8 Ak 78 A ARG R 1
T, HRAEARS H e [ e < B R, 7 AR AR AR A I A AR
P> P SRR, U6 2T AR MR o 1 Bk R 7 A Aty
AR ACE T B 7oA R, A R
iy A R S R AR 2 S R 2

ZLREARAE XS 4 BR AU A2 A vh 4y T B2 AR 44,
B AT DR I 3 S A P AR SR, AT RE B
HESEHEBIR . VAT R4 2020 L0 MRAE N
FEUENE 5, ZDREAROERR I 5298 170.324 kt CO,-e, H:
o HERR I 29l 145.563 kt CO,-e, (5 3 M BRIC i
1) 85.46%, FHBL kI 29K 24.761 kt CO,-¢, i & &1
WAL 14.56% . ZEERUHA W MRAES R,
FEY3E GG, RS CO,, 2R [E 1F
A B RS EH 7 U - A R, X s
A 1 (R B 7E K 3 il i DOC . POC. DIC Jf%f
FER IR DU YI T, 55 9k CO, Fl CH,, HE
R RS AR, T AZE S TR, iz it
TR HEK . BIE L K7 IR . B TS L5, ZLREAR
EBRGC S E IR AR . MR
BH, AT B 1R AL AN A T REHL 2 3 1m TREE )
+ sErR, FH 1k CO,, BEA R KA, IR E
R,

CIR AR R 3 5 2 M — A R R T
=R BUR = SR AR U NTAR AW /8 =IEAR o N sy
36.171 kt CO,-¢~99.891 kt CO,-¢, H4 T 2020 4E] %
8 e HE BCIC A SV 4.65 12 19 0.07%0~0.21 %0
Tk A S BB FT AL, 2 E TR AR R T S LA
F&4 10.11 £T0/t ~ 15.17 FETT/t. | R E LR
FILIR AR E AR 250 36.56 T 35TT ~ 151.53 T ETT,
B ERIF K LT AR T S AR Bl A bk A IR = K
B HER, BEARRRHEBUBAS, [R) B4 3l i i B AR F T
R R HAEERZ L, WK™ BAr T, 205
A= 2 FR GeATY 2 W ik i1 i . 4 Byl 15 W i v AR 1Y) L
= N (SIS s (TN S A B EA R 2 SN TR Y e 2 AN S
s Ry o, 2025 3. [ 20 AR A S Th e A 5
R EHE . PRI, A nT DL 1o 5¢ 36 20 B b I
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4 g
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1 094.465 kt C. For, Al 4644 10 S fii it 3t Fie v 29 1
1508.931 kt C, HABARI A 153 . B ATk 5%,
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