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Fig. 1  Location of study area and sample station of

coastal salt marshes in Liaohe Estuary
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Table 1 Quadrat information of study area of coastal salt mar-

shes in Liaohe Estuary

Inﬁiiﬁgigon %Z:Ta(’if 1 Z%TE é}_ﬁ

region number _atitude Longitude
A 1 40. 968°N 121.792°E
2 40.961°N 121.799°E

3 40. 952°N 121.801°E

4 40. 944°N 121.792°E

5 40, 954°N 121. 800°E

6 40, 944°N 121.792°E

B 7 40. 924°N 121.783°E
8 40. 924°N 121.783°E

9 40. 929°N 121. 784°E

10 40.929°N 121. 784°E

11 40, 923°N 121.788°E

12 40. 926°N 121.787°E

13 40. 924°N 121.787°E

C 14 40. 898°N 121. 781°E
15 40. 900°N 121.783°E

16 40.901°N 121.790°E

17 40. 902°N 121. 786°E

18 40. 904°N 121.786°E

D 19 40. 856°N 121.592°E

20 40. 842°N 121.562°E

B 22 B X i3 i B T B 5T

L i35m0 2 4l

gk
Continued table
5L IX RIS i 2
Investigation  Quadrat Latitude Longitude
region number
21 40. 841°N 121.562°E
22 40. 838°N 121.561°E
23 40. 838°N 121.561°E
24 40. 837°N 121.561°E
25 40. 837°N 121.561°E
26 40, 845°N 121.591°E
27 40. 844°N 121.581°E

Note:the more specific location information of quadrats 22 and 23 is
40. 838 41°N,121. 561 31°E and 40. 838 36°N,121.561 43°E, respec-
tively. The more specific location information of quadrats 24 and 25 is
40. 837 20°N,121. 561 43°E and 40. 836 90°N,121. 561 10°E, respec-

tively.
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Table 2 Biomass and carbon content of vegetation,and content of soil organic carbon at coastal salt marshes in Liaohe Estuary

/g f & i/ (g/ke) AR/ %
Biomass/g Carbon/(g/kg) Soil organic carbon/ %
WK RES km
A WLHE gy REEE gppy omgosoem  FES
ground Undergrqund ground Undergrqund Pepth Depth™
vegetation vegetation vegetation vegetation 0730 em 30—100 cm

A 1 Phragmites australis 761.3 - 418.3 — 0.12 0.14
2 P.australis 1634 - 405.6 - 0.12 0.18

3 P. australis 1782.5 — 398.4 - 0. 45 0.74

4 P. australis 519.9 - 401.5 - 0. 46 0.25

5 Suaeda salsa 86 22.9 282.1 261.5 0. 44 0.52

6 S. salsa 229.3 60.5 286.7 263.2 0.32 0. 36

B 7 P. australis 371.4 — 399. 4 — 0. 88 1.25
8 S. salsa 172 44.8 255.3 236.8 0.82 1.53

9 S. salsa 157.7 44.2 266. 2 244.8 0. 54 0.62

10 P. australis 408.5 - 392.1 — 0.22 0.38

11 S. salsa 200.7 51.6 261.5 242.5 0.49 0.65

12 S. salsa 415.7 103. 5 258.4 241.1 0.57 0.62

13 P. australis 297.1 — 402.5 - 0.82 0. 85

C 14 S. salsa 243.7 65.2 247.6 233.2 0.52 0. 44
15 S. salsa 387 101.4 252.3 228.7 0.68 0.52

16 P. australis 130 — 401. 3 - 0. 26 0. 34

17 P. australis 352.8 - 405. 4 - 0.48 0. 86

18 S. salsa 229.3 - 256.3 - 0.74 0.42

D 19 P. australis 222.8 — 352.6 - 0.22 0. 44
20 S. salsa 1361.7 258.9 271.4 255.4 1. 56 1.52

21 S. salsa 1075.1 283.6 282.5 260. 2 0.82 0.77

22 S. salsa 1304.4 345.6 269. 8 247.5 0.92 0. 84

23 S. salsa 587.7 152.3 272.3 251.4 0. 86 0.55

24 S. salsa 931.7 244.7 266.5 244.3 1. 14 0.95

25 S. salsa 1677.1 451.6 270. 4 249.6 1.33 1.26

26 Bare land 1.23 0.78

27 Bare land 1. 15 1.48
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Table 3 Carbon density in different types of coastal salt marsh wetland in Liaohe Estuary Unit:t/ha
) N TPy b A ) b T AR )
by 2 Y + 3 Vegetation Vegetation A1t
Land cover type Soil aboveground underground Total
biomass biomass
Suaeda salsa 112.40£52. 80 1.60=%1. 46 0.83+1.17 114. 83
Phragmites australis 72.60455.70 4,2742.13 0.1940. 10 77.06
Bare land 166.46447.78 166. 46
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Table 4 Carbon emissions from salt marshes under different emission scenarios

N HEF I L T2 BT - |
HE i1 55 (AT BEYE D /m 1 e (AT BEYEFED /m ZRw LR/ % S/ (t/ha)
LSO by e Y . 3
Emission Average sea Land it Average salt Proportion Carbon
scenario level rises - cover type marshes elevation affected/ % loss/(t/ha)
(possible range) /m (possible range) /m
RCP8. 5 0.84 (0.61—1.10) Bare land 0.43 (0—0.70) 100 166.5
Low-density Suaeda salsa community 0.68 (0.50—1.00) 100 34.4
Medium-density S. salsa community 1.21 (1.00—2.00) 20 9.2
High-density S. salsa community 2.02 (1.00—3.00) 10 3.4
Phragmites australis community 2.87 (1.00—5.00) 5 3.9
RCP2. 6 0.43 (0.29—0.59) Bare land 0.43 (0—0.70) 90 150.0
Low-density S. salsa community 0.68 (0.50—1.00) 20 23.0
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Assessment of Carbon Density in Typical Areas of Coastal Salt
Marshes: A Case Study of Liaohe Estuary of the Bohai Sea

WU Yidan'*,SONG Shasha'*"* ,ZHAOQO Jianping'*,ZHANG Qingfan'*, AN Wei'?,

ZHANG Guangshuai’

(1. CNOOC Energy Development Co. Ltd. Safety and Environmental Protection Branch, Tianjin,300452,China;2. Key Laboratory
for Safety & Environmental Protection of Offshore Oil Field, CNOOC Energy Development Co. Ltd. Tianjin, 300450, China;3. Na-

tional Marine Environmental Monitoring Center,Dalian, Liaoning,116023, China)

Abstract: To analyze the carbon density characteristics of coastal salt marshes and evaluate the current status
of carbon density. An on-site survey was carried out in the typical coastal salt marshes in the Liaohe Estuary
area of the Bohai Sea. According to the vegetation types,ecological characteristics,and topographic changes of
salt marshes,27 sampling points were selected to determine the biomass and organic carbon content of vege-
tation and soil samples. The carbon densities of different types of soil and vegetation were calculated,and the
carbon density status and changes of salt marshes were estimated. The results indicated that the carbon densi-
ty in the study area followed the descending order of bare land,Suaeda salsa area,and Phragmites australis
area,which showed the average carbon densities of 166. 46,114. 83,and 77. 06 t/ha,respectively. Sea level rise
caused by climate change greatly reduced the carbon sink of coastal wetlands. The findings provide basic sup-
port for wetland protection and carbon cycle research and have potential reference value for the achievement
of regional carbon neutrality.

Key words: coastal salt marsh;carbon sink assessment;Liaohe Estuary;wetland;carbon density

CRER LT

P RIEAXSERREERE

I B ZeiE 07712503923

o HBFE : gxkx@gxas. cn

b R RG ML :http://gxkx. ijjournal. en/gxkx/ch






