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Abstract; Coastal vegetated wetlands ( coastal blue carbon wetland ecosystem) sequester atmospheric carbon dioxide at
higher rates. Coastal blue carbon wetland ecosystems occupy <2% of the marine seascape, however are estimated to
contribute around 50% of the ocean’s organic carbon storage, largely within an accreting soil-sediment column. It is
important to measure carbon sink rates of different coastal blue carbon wetland ecosystems ( mangrove, salt marsh, and
seagrass) for estimating carbon neutralization capacity at regional scale, new carbon sequestration after ecological
restoration, and promoting carbon trade. In this study, we deeply thought the definition of carbon sink rates of coastal blue
carbon wetland ecosystem, proposed the definition of broad and narrow coastal blue wetland carbon sink. Two most common

methods for measuring carbon sink rates of coastal mangrove, salt marsh and seagrass meadow ecosystem were introduced,
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which were ecosystem net carbon fluxes method, and sediment organic carbon accumulation + vegetation net primary
productivity ( NPP) method. Continuous eddy covariance deployments on single atmospheric towers or benthic frames have
been well deployed, and at present is a very important method for measuring ecosystem net carbon fluxes. Organic carbon
accumulation down through the wetland sediment column is often taken as the measure of coastal wetland carbon
sequestration because of its capacity to record long-term variability and trends. We also deeply analyzed the problem and
challenges when measuring carbon sink rates for open coastal salt marsh and seagrass meadow ecosystem; and reviewed the
results of estimating blue carbon sinks rates and sizes at national scale in China. Finally, we proposed some basic research
domains that needed to strengthen in the measurement of blue carbon sink in China. They included (1) to compare two
main methods of measuring blue carbon sink rates in the typical coastal wetland plant communities and habits in China, and
establish scientific and feasible measurement methods; (2) to build more integrate and typical observation network of
surface elevation and eddy covariance flux towers in coastal blue wetlands; (3) to establish allometric equations of different
mangrove plant species and coastal salt-marsh plant species; (4) to study roles and contributions of above-ground NPP of
salt-marsh and seagrass meadow ecosystem in carbon sink measurement, and to determine how many detritus and litter
overflow from salt-marsh and seagrass meadow into sea; (5) to measure contents of recalcitrant carbon ( such black carbon)
and macroplastic debris carbon in sediment column, and indentify allochthonous and autochthonous carbon sources in

coastal blue carbon wetland ecosystem.

Key Words: carbon sink rate; measurement; blue carbon; coastal wetland ecosystem; China
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S

43 %

PR CHAEAKK (Spartina alierniflora) ) FEE—AF U R HI—4AF KR — A s b 0 AP SR AR

G AE = S e A 7 e E e [ i 7 i R TR IR AR B NPP I I (1 — > 32 2 R

SRbRIE AR A < 14 T

SR I R R YT IAT O B AR K BAE Y NPP fe51 (1401.4 ¢ C m™ a™') A 35 JE YT 4 ( Cyperus malaccensis )
TBEERLBE NPP AHXTEAE, 43514 1056.8 F11035.1 g Cm™a™',

x1

EBEREMAESRERDERARNES ENAERA LS

Table 1 Comparison of methods for estimating carbon sink rates in coastal blue carbon wetland ecosystems

W58 J5 ik W= FEAE Y [
Methods Strengths Problems
ARG R 3 AH G A S RS A B ) RUBE (1) JEi AR N RUBE 8 1Bl P 2 o R S I 40 11 AN )
Ecosystem carbon flux BRI AR R AR IR A 5 (2) ki H T
observation 4t NEE 09K W% 20 B A 8 R S0/ RE i F B R 6t L BhK AR SEIK
ME BoRE MBI BRI 5E 5 (3) R MBI 5 2 6 K55 S5
WG I & AR BRI 5 (4) B TR
T T b P I A | £ 25 2R 0 03 i 7 G 126 A O 38 5 ke
LB BE 6 A £ U RO SRR
Fa=k RIS S AT A EAR, (1) BARZ Iy NEE 38 1 B A J5 3 m] LA J A 28 fef
FELREXT T 28 24 WUREEM TR (ER i T4 08I0 1k 4 i ) 3% 2852 0 7
W ZEE R R K e a2 S R G HE O e R A
WM A MR A ) (2) /B SRR ASURE R B i) ] B T i R (ELAR (A Y
BT R ORI e B R T 3 AR P9 AR AR EE 1 B NEE AR T RE
FEHs NEE A9 52 SO AR N 22 5 (3) AR MEZ TR RLLR AR AE S
RGACHR I SE 5 (4) T35 WIS A 10 OE R AR
HMEIKF 100% , B 52 i NEE (i 0] BERARAG 5 (5) W52 1
ST SRR
TR B+ TS+ AR AL AT LI E R R (1) IR TR R SRR b R R 32 B DR B TR
HE#E NPP 3 Ak A 5 E) REE (< 100 23 I IR I m  (HAESE PR e th o Sy IRXE 5 (2) £
Sediment carbon accumulation+ ﬁz) SR TR ALY T =X 3 T AN ,@?ﬂl@‘%&l\/)ﬁﬁﬂlﬁb’é s A5G A HLBR (U
vegetation NPP ZRHE &i&'—;) ﬂiﬁf@*‘*ﬁm‘w&, (3) 52 Y e S R
AR AR Ak AL DL A T W ARE (1) MR R TT RE A7 B b 2 TR 1ok A5 DR s
Hu TR AR R B (2) AEAN SRR AR R AR SR CA HLEKR , A A
AR BB (4R R 555 ) RSB BILBK 5 (3) Al 5300 1 3 e
b YR SR I SR TR 3 A8 3 A 80 3R] T 3 ) A
A HLBRITURRE 3R 5 (4) W 7E 2 e SCRRI R
¥k NPP W LLRAMRAE R RS (1) 0 TR V0 10 R 5 R IR e, ZEAE B AE R R
TR PR AR EURE b FAEYE NPP R H R R, T
FE LI R AE ROBE | X TR TR AR 75 R G0 R B DR A 25 R e I R R Y Tk
LFRSr NPP Y BRALAL SR ARG,
NN R

NPP . 15924 7= 71 Net primary productivity ; NEE 1§45 224055 Net ecosystem exchange

WA, —LERT T IR IE TR s S5 T T 22 3 S 35 UL I S BT R AE S R GUE R B aUK M = T Y

NEE'** % (R WAE RUEE NEE M43H . Yan %5052 FHR EE B 7 22 30 S8 vk i K0T 1 B AR SRV
STV B 5 ( Scirpus ) FEVE BE IR AR AR RS NEE , I 58 45 5 3R B 3 A HE P 7 e i AR A2 4F RO i, NEE
HEMERN-1.75 ¢ C m™* day ™', B NAFERE NEE BEUE N -638.8 ¢ C m™ a™' , {HJE, LU EWFFE A R B 2
CH, HEBGHE &, O AT A NEE B CH, HERGE &I A E

RIS R Gk A ik TR I T I YT0) 17 25 VR IR AT U NEE Al CH, HEBGE
AR 100 4E R BAR CH, BRSBTS (GWP) |, 15 % 25 W S M 4F KB CH, HECl & 4 (210.6+
32.0) g CO,—eq m™>, FFEe 2 Al H 10 YTI00 117 35 V1 R T M B YR A (5371.5+337.0) g CO,—eq m™> a™' it
B A (1464.9491.9) ¢ C m™ a™, Hirr | CH, HECE B HR 04 125 25 VA B0 ML 8 564 S35 10 3.8% . (R &
S IE PR AR 0+ POPh T Cs AT T 1% 0 A A5 R L TS R VT 10 S R I M DT R e e R R R
93.5 g Cm™a ', P s HIE R A UARIC IR E T IR R RV TS KM 3 ( Zostera marine ) 3y b #853
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NPP Je Ry Fom & 5, A5 RS MBI R R 543 ¢ C m™” ™' IR TR K BN 50 3464 NPP £
BRI HEZR (375 ¢ Cm ™ a™) " Huang %5 BF 58 2 W . o B ZR VD BE 5 20 A0 B 22 8 B & ( Cymodocea) , —
2538 (Halodule) Z2APE ( Thalassia hemprichii ) S5 3 I F FHE R 35849 fie 28 10 B BB 3 R N 34.5 ¢ C m™>
a” KT 2B RA S RGOV HBIEGE R (83 g Cm™ ™) 1, Btk H AT WA U ik S A+
Bl NPP 53005 rp [ V52 1 b VA A R R AR 2 R AR B i R A i

3.2 PERAARAES RGERBIE R

IR, E E™ 432 YT Pt R A+ R B NPP 0 v [ 20k A 28 R Gl R IR AR 2>, 5k
5T I v AN [ b X 2T ARV NPP (E (T8 ) 4 1149—3640 g m™ a™', DAL AR - 38 IR 5 FE 24
1/3 (%) NPP 5 v T i 2D AR AR 25 R BRI 4R 209—661 ¢ C m ™2 a™', BT 450 5 i A 1y
SE RVE DI E LA K A48 CO, R CH 3 s 5, 36 TRk v TR R BRI 2T MM AE S R G KRR
T CO, I BRI H %k 648—2384 ¢ Cm ™ a™'

PN 52 I B Dy 2238 B3 v U 2 1 P A6 I DA 1 B 58 (Aricennia marina) B V6 0 F IR £ D &
K 7t ( Kandelia obovata) FIHAAERT (Aegiceras corniculata) WL MAZS RGAE R E NEE 4-386.7gCm ™ a™',
BRI 32 TR T 2630 A R AR = T LU MR S R AR AR R LR MR A S R G (R B2
R AR AERS B AT A 1 545 ) 2009—2012 4E ) NEE |2 NI ARAE S R 40 3 4F NEE AYI{E 5> -683
=721 g Cm™ a™', Guo 5" iz FIR BE Dy 25 38 B I R 4 V0 10 2 W08 T A K FROE T P =45 R 4 R R o
TR NEE  BFFT 45 R W 97 L9918 NEE 322197 A58 205200, =5 180 S 9 78 5 1 b ELA o e 1
BRI IER T TR PR NEE SE30H DL 10—20 K 301 | I 30 A2 3 9 3K 3 B B DA% J= . L 2502 1) FH IR
Py 25 i IR SR 3 AR I A s R Al B AR DR K BOI 2R MR A: 28 RGEAE R NEE Fil CH, HEBGHE &, B
LI AARAE RUE NEE J-891—-690 ¢ C m™ + a™' AFERUE CH, HEHGE EIE R (11.72 0.4) g CH, m™ 2™ g
AR 20 4EF1 100 4E R CH RFEER IRV 35 (SCWPs ) ) THEEAS Bk £1 AR MR A 25 R e 4E 20 4F A 100 4F
st ] R AR BRI 3%l 1376—2169 ¢ CO,—eq m ™ a™',

3.3 v ORI A s A 2 R G T A

PCAESR v Rk A DT R PR 72 ik B0 v [ V0 B 2B S R G A RS , S5 IR 2,
XTI 5T 45 2 0 o RV S R M A S R GO LRI, B R DU B R i (EUE AN [R5 B A
LR —ENESR 18 3 MBI DA A R G | 51 58 VA e L fe R o Ve Vg 1 e Y e e 2
FE AL 1) 76%—91% , KR LT M AE 28 R 8t 5 5 R AR 25 R GE UUR IR 2 Fe 1K, 7 HU AR 2%—5% ., Fu
AEE R SR SR AT A A e T MV b BT 431 0.21,0.35—0.8 Ty C/a, IEAIK T Wang %517
J T 2 [ Vv b A URR S R 18 b ) e 5t Ak B ) S IV v e 1 b e B Bt (4.2—5.0 Tg C/a)

JER AT BRI R IR VA 2T AREPROR VAR DR A 25 R G0 TR A B AT R 3R T R A Bk 1 4
(B, T Fu 2RSS [ O R AR A ZTA AR Eh 78 R0 50 FAC (16 3000 5 A 0 AR A0 A IR SRR o R 830 L T ) % e 1
H ] Y A L 73 A ISR R A ] R B R A TR b A TS R G U AR R R R DL
W FT s AT AR 22 5 A0 B2 R R R T 45 VB Vg A AR e A 2 R SRRV SR AN ), 8- 9 >R A o T v
B LA RN, SRR S R Gt T A XN, PR, B R X 2R A AR
B JEA 25 RGO U 1) A 2 R G s AR AR A KRR R T A ARE A TR R B AR S R SR
FUBAG S A N, FH L BEAh, b T vV 6 1 i Y 3 A A 37 5 3 P 10 Py 2 i B A ), PRI U, A D3z FH
TP DIy 22 30 e IO 0 R B 18 T 50 R Ve v i B A 25 R 48 NEE B¥ , DA S Py LR AE A 61 ¢ i DX 3 L
[ AIUE SI= I8

SR RS ER VA RN 2T AR A: 285 R BRI B T 8 B30T, WO 2 R T R L P 2 i R R 1) 2 4%, iRl
LR VA AR e K, BB TR 2 NI S BRI M A S R G (£ 2) . Duarte 25 A HAfE T 3k
FAB RS NEP FRAE 02 BR R R 15 5 M i T R A RS, ZDARE AR U5 1k V8 A 3 DR ) e 1T TR
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I3 221,1585 1211 g C m™ a™' , BRICHIAS: N 44634 Tg C/a F1 400 Tg C/a , Herb e 5 78 AR B R BRI
TR S T4 S R G T U R R R AE BRI R, LT 5 & 1 10 i, Xt 3R B . S i b VA Al
TR RA S R G ot e ) “ i B R G, AR Y6 A A FH [ 0 ke 4 IS 43 347 Bk 25 3 7K Rk 7K B 326 3]
TR RS, MR BRI A L B R G TR L,

R2 HERSEREMESRERERER BRERSLKMLE

Table 2 Carbon accretion rates and carbon accretion of coastal blue wetland ecosystems in China and world

‘ WELBL A TG B o .
WIAES RGIA Carbon burial Corbon busial/ PR S S 3k
Blue ecosystem types rales{ L (Tg C/a) B E 53 L/ % References
(gCm™a™)

H1[E China

1 EAR PN 226+39 0.074 12 JH RS, 201617
A 218+24 0.263—0.749 86
TERER 138+38 0.012 2
IR ERESRE 0.349—0.835 100

2 ARIFIN 124 0.04+0.02 19 Fu %5 202104
TR 154 0.16+0.06 76
EANZR 43 0.01+0.05 5
EERES RS 209 0.21 100

3 FAR WA 160 0.05 4 Wang %5, 202117
R 168 1.19 96
ERERES RS 1.24 100

4 EARCIP N 160 0.05 9 F:WILE, 202117
R 160 0.50 91
ERERES RS 0.55 100

5 FARZIVIN 0.06 rmg F 4 2021148

423k Global

1 FARZIVIN 139 23.6 21.2 Chmura %, 200353 11
TR ERTH 151 60.4 54.2 Duarte 2, 20059
WL IR 83 27.4 24.6 Duarte 2§, 2005
ERERES RS 111.4 100 Duarte %, 20055

) FARSPIN 226+39 34.4+5.4 17.1 Duarte % 2005°¢ fﬂ
A 218+24 87.2+9.6 43.3 Meleod %, 2011[4
LR 138+38 48—112 39.6 Mcleod 4, 20114
EERESRE 100

3 EAR PN 22.5—24.9 [ B4 2021048

R 1 R A VA T L Rk o A LR Y 0 LU A L B S 4 B LA PP (L5 P S5 B Bl S B 4 o [ s R 5 s 4k
3 TR B PR A B ek o B L Rk Y U, Bk LR R B i Y v

4 RESHK

T FPE < XU NS SR TR AR RS R G R RN RS I A T R AR A B I A X
WREERMAE S RGE GRS RGO A8 BB AF R o 9k, X F AR Z HRDN, RS
A AR TER WA AR A 25 2R R o S I s IR MU A A 580, NI R AR R 18R S SR S E | 0 2 D 7 A
5 A Dy AR S TG 3 A 2 W T, )R SR A 70 ] vl B A AR A 25 R eI s ) HEA T 1 Sk 3 A
RIEA3HT, Fu S5 26 A CR AR I R A K B R 3R o P U 0 0 b S A Sl A B 7 v I R
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I W R L DCRR W) AR BRI BGE R (B b I F i A 7 B RO iz FIDURR i R AR+ AL NPP 3%, 5
Pl 3R e A S SR 1 5 W A b BB T 3 R BRI AL I B . Macreadie 5517 75 SSE IR UEBR B FE 1Y 10
AN DR, R e el D BB A 0 v B0 AN B P VR D BB IR — AR I I R AL
AR I R S DCIORRE W BB T MU S ) Bt L, e Vi b A A A 15 A A R A
AT AR DR - Y A W A R A AR A A AR GBI BRI, D T I BR 5 TA 4R
PR J5 k2 5 HAARHOR B S48 R — T 28 B 55

T YA T R M A A R SRR R A L, TR SRR FH B S R T SRR T T i e S i R
(5 S, AR TR ZEmM LU, H AT E E 5 095 T f et A 25 R SR R R AR T ATl
PRIE, 2R AR DU DB R A AR 0 A 7 ik, iR VA AR R R AR AR R GE ek T i Tk
P, HoH EAB B NPP IR HE BRI AR | i3 I AR JE T I i BBt s R B S SCRYTHRETT %

PR A5 7 o X A i S R BSOS BRI R | MR AR A E (LRI AT RS TR
TRBBA R [R5 7 i i AR, RS L7 23R 1 i 2 i R AR (I B V08 W BB S S PP A v iy T, DA 1
SCRROGS 78 A T 5 A R M B S A 3 i AT AR O 98 T S LT T T 3 3 i AR 31 R
R INEIFRG —, H 3 4> B i Bl A S R GU A A A A A R A FUR A 20 T S AR Bl
R 2 5 2Rt ke TR AR S e, DR b B e i/ e T 8 A Sk SR AN E P, 2 T TR M
BRI S 00 AR DX I R B A AL 3 ) — > B BT 55 S Bk

JREERAR A, o [ 7 e T B B {53 R AL T e 250N 5 LT JLASJ7 T SR

(1) X6 7 v [l VR A i M A A R e ) TR B (2D AR FRTE AN HR ) | BRI A YL S P e v 2
BUFIH R ) A 85, 23 il FHTCRR Pt R AR HAE . NPP vk A= 35 2R e ikad 100 s HLmi il 3d o3 il N7 ™ 4 £
AL ER T 7 12, IR oA SE , B Ais DL b 2 RO [RITHR D7 0 R i R 3R ] RE A 22 (HE L

(2) Wang %5170 7] FH 5% 12200 0 b Bt DU ARVBSOHE 156 [ 4t 0 A 0 | R G A 3 17 98 el P R RLBE Vg
[l 5 RIS, 5o R A 5 [l B M e A D REREA T LU T, v [ 4 )R s ZEAE A Y29 30 LR =
FRIEIUAE 7 BB b AR R A S R G R RIS [l — A B R G KR R R A 7] — 4
W v 2 AN [A) A= 58 (K SORRE R BE R BEFNFR IR DL 25 ) 57 B B AR SR AN AR A A v [ Y098 A b
Fr PRI E RGN 2%, A [ Yt A A IO R T AR 3 R - Stk 5 6 1) R G, Dl TR ik 2R
R B NPP L0530 r el (5] 58 R T3 A WA RS M P B 1138 3 A B 5 Al

(3) FAR T ARMAE S RGN RIS ARG, H A F [ Y8 18 0 b A 25 2R G 0 B2 P9 05 22 ol o 1 I 4% 114
RV EL AR, — 7 TR T AR A AR G R RSSO R I AR M A A AR G I R A S
J& 5 55— 07 T, WA REAR G b R R 5/ ) 987 o R DA SR R A A (AU & IR T 5448)
X v T RN M A 2 AR G I AR A R R, DU S S R G A A el W I
TR PN T 22 B R I I 2%

(4) ERER P IR 2738 X T LD R PAOR) o S A K AR I N A — B T (ER AN R DL S
[l S LT MR AR A b NPP BIAG S TAT , S5 5/ ZOT R 2 BAHSCHTSE . Bedt, o e e £ 9 i 4t T 58
BB CIRI (3 R A YRR RSP R AR il B AR K B A B S5 AR K 5 R ) A S B A AL SRR AR
TR A R R RS RE ST, TR 3E OGBSO R e i SO TR LD AR AN 568 £ v
TR LR ke ot 7/ b (LU IR i VA% -8

(5) iz P R I 5 R GRS 5 DU A BB &5 1A T A0 v A B0 0 0 e >4 4 DL A 2 e 44
FHGHL AR ER N TG AR A A5 R AT, OB DURRZ LU R TR EE (1 5—50 em ) - 3Eh TAEPIAR R A e sE 12
T IR E PEAT DUBR R AR A AN 31k 7 el —Se b5 28 3R B S A W SR AR B 7 A 25 R e 4 sk [
R AR L™ g U T A BT S W R AR A BT BRI B I R, 24
Je— T PR
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(6) % BRN ML IR A 25 RGN R R AE S RGN TP A A5 R G, fe i B AR 28 R GU A SRR %
i, o b B NPP X T A S R GEi I R A STk 2 2 /07 BRI Eh TR R U [ NPP A 2 K H Bl 7
OIS e e by A7 2R MR A 2R e gt B AR el AN [R)TRT 1 B A [ A6 A [
DEHAFEWIRETE 1 DTRRA 22 S AT 7 T 2T e RGE ML SR B AMIESE T, e db, anfapfs 2D Ak it R 78
g R A 2R Lﬁﬁfiﬂﬂr NPP - B A I8 R e — A EEIR AT A MERL,

(7) 7% &It i it A S R G DU TP A E R 1 fiﬁ?)%(ilﬂiﬁ%‘)%H%ﬁﬂﬂﬁﬁﬂ‘]%%ﬁ,@ﬁﬁ?ﬁ%ﬂ
i BB NPP 2 I 5 LI A8 AN AT, DLt , T e 3 1] 9 s i ikt b A= 285 2R SE AR W R A T
BB 5 R U E T b B
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