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Fig. 2 Changes in (a) yield and (b) area of marine algae culture in coastal China seas
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Fig. 3 Changes in (a) yield and (b) area of marine algae culture in coastal Yellow Sea and Bohai Sea
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Fig. 4 Percentage yield cultivation of algae in (a) coastal Yellow and Bohai Seas and (b) China
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and Bohai Seas
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Tab.2 Algae cumulative yield of Liaoning, Shandong, and Jiangsu provinces during 2001-2015 (Million tons)
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Fig. 7 Spatial distribution of carbon sink capacity of ma-
rine algae culture on coast of Shandong Province in
2016

33 iW#

O SR, 7E— o R g R
] 3T VA i SR A R o R PR Y BT
WHEAEY . FREXKIEHKOER | YRS 2R
PEJR i FBmoe il B . AR R . WAL, BEIR
b S Eh O IR B S X AR K SR o b, R
BB YR 5T T TV S SR B A A L R R B A 2 (]
Iy AR R
3.3.1 3 15 4ERIE WG B AR AR AL 2 B

T4 1 Ml 8 A1 S B 43 BT 28 1 S v IX
WS A T L BV R R IS, E(S-b)Fit
45 L 50 s B T U ST VA DX R VA TR e 4 T
TSR S R AR 2 45.53%, HPILTA 20.7%,
IR 23.5%, JTHE 1.3%, ddbim e d i & m
K. HAIL T FVLHA TR 15 450 SR e =
AR S A AL R R AR R RS, I R4 1 3 77
FERPEEhECK, 1E 2011—2015 4EFRA PRI RK 24 2
%, WE 6, HINAREMLE, 1178 MILHRE e
WEFTH S LA T AR EAROK, (H 24 A TE SR
S5F RPN A ARE, WA 20 45 BORIT TR
FEHH i 2 LRI SR R 50% A, B2

BG4 a AR RS M T 3 A sl A 9 A 7
FiE R, HAR AR A TR 112 g/(m®-a),
O 156 g/(ma); 2011 AR 4 W S50 47 v [l 30T v
B RGRAGI S A Y e, 45 F RS LA E
TG SR AR [E B2 40 TT t; 2014 AEFUER 4N
FIA 1999—2012 4 ol S H4F S 8008 7 1
VLAS ST 0 5 50 PR ISR 4 [ g e S A T il i, 45 SR ]
14 4[] v 5] Vi SR T e AE A [ Bk 1 2 41.85 07 t, 31X
— G5 R SRR SIS 2001—2015 4F-4x [ T V6 i i
FRIEAEY TR 40.73 7 t FEA—; 2012 4E5F 54
LU R, TTARAS 2009 AEHEK FRAE A DL . JEK
B2 11 7 t; 76 IR A 77 1 A ge s it
FUEHE IR 5 B R AE ) RO JERE B, 2014 AR RUHR RO
AT T FE 7 BoF 1) 7 9] A 78 ] S DR 75 Vg e e i B T
M, 455 PR 2012—2014 4F 7 Sk K3 [ B 24
0.368 1 t/a, LiRWFFE MR | JRHHRR T
R IR Vg 3 % B T [ ik 1 R LR g, TR s B 5 45
A AIE S T AR SO 4 [ 1A 3 [ ik B8 ) 19 43 T 45 2R
EL2A B A FH R DG BAF 93 235 R 35 S 10 5 40 300 i 28 ¥ v B
VA V6 P 51 B BE 0 (R B8 15 R R L R A8 V6 8 7 B [T e
I 25 8] 43 A0 RRAE
3.3.3 EHEE RS X AR AW

Wil 5 [ 5K — il — I Mg R R, TR,
Bl & e A BB R IP BB LG, TTEAN &
R AR LRR BE S B, O YL 45 K e
(RS SRR o T R T 358 55 B DX 3 B 0 B o 3kt 5

Marine Sciences / Vol. 42, No. 4 /2018 117



Bt

LR PR B~ LI L2 1 5 7 B IR WLl 1) A 28
iz —, 1 S I SR IBORE SRR BT | R U
fifR AR | BRI 5 RO R A R A I I K DI
BE KB ERPI BN R DIFRGE X 2T T 4
S . HETS B | G A AR O R A
Al St A 3% o AR Bk, T8 XA TR b A 3%
HEV AR L P RS2, R BT I X A S A L )
PN 7 Rkt 2 FeAl B0 [N 1 =S [l 4k, RIS 45 a4
g S A TR BRI, Ay B T T 30 Ve Ve S g O R i X
ERUEIS S &N

4 Zi

AL FBAFGE T 2001—2015 44 [ 3T 1 1 3 55
FETAN ., Foi, BRI SR A L e
() 7 20 A8 b B, i I [T i e B ML TRU 8 10 16 i
BRI 23 3 A, 15 BT 4518

(1) 2001—2015 4Fifg g pa i fL = iR R
FhaF . b 4 [T v SR AE I ARTE 2005—2007 4,
FEEAE 2006—2007 A7 H BRI HE T R B
T P S A T AR AE 2005—2007 4E, PP ERAE 2001—2003
4 2005—2008 4 H BB B R

(2) AT 15 AP AT R PSR T 2 4
AT TR R P R AR ) 45.53%, AF H [k 2
51.75%, FHrvifgaly | BT SR . B8R R B T VAR I
FEA I E BT

(3) VAL AR A8 Sy B A8 153 1 30T Vg 1A 88 % B [ Al
f8 1 AE AT 1 DX IR 0 B S A 2 R A 22 5, Ho
AT S G DX S5k T 3 [ R e 2
222 Xk
R4 W, hEEEAS RSG5 AP E B[]

HE K RRE, 2011, 3: 703-711.
Song Jinming. Carbon cycling processes and carbon

(1]

fixed by organisms in China marginal seas[J]. Journal
of Fishery Sciences of China, 2011, 3: 703-711.

XU, PVEE, BXHS, AL BRI TR EREE . A%
FEEIRICR F R L, 2014, 1: 73-77.
Liu Qi, Sun Xia, Zhao Ling, et al. The content changes
of mannitol iodine and main metal elements in the fresh
Laminaria japonica processing[J]. Marine Fisheries,
2014, 1: 73-77.

WEEAE, TEIAN, BXHEDY, AE. AN b e
TEITIEIHESL[T). B AR, 2011, 8: 252-254.
Shang Derong, Ning Jinsong, Zhao Yanfang, et al. Es-
tablishment of the determination on kelp alginate[J].
Food Science and Technology, 2011, 8: 252-254.

AT A, BRDGUE, FRER, A BIEHEE 9K IR
118

) H@ART/CLE

[10]

[11]

[12]

W [I]. Stk 5% 58T, 2011, 31(6): 1627-1632.
Gu Xingfa, Chen Xingfeng, Yin Qiu, et al. Stereoscopic
remote sensing used in monitoring enteromorpha proli-
fra disaster in Chinese Yellow Sea[J]. Spectroscopy
and Spectral Analysis, 2011, 31(6): 1627-1632.

SIE, PR, EYE, 5. MODIS $l 76 i & i
I B R FHRE AN (D). RRIEE ., 2017(4): 132-137.
Shi Zheng, Su Qinghua, Gao Tao, et al. Application
capability evaluation of MODIS data in enteromorpha
remote sensing detection[J]. Remote Sensing Informa-
tion, 2017(4): 132-137.

FREE, BEERAL, R, AR WEE R Oy 2 Y
PR, H A RIRE K, 2013, 25(1): 7-12.

Ye Na, Jia Jianjun, Tian Jing, et al. Advances in the study
of Ulva polifera monitoring with remote sensing[J]. Remote
Sensing for Land & Resources, 2013, 25(1): 7-12.
T, wasm, AR, 5. JE T VB-FAH 45800

PV 2 0 3 SR ) B LU AR (0], W EERLE, 2017, S:
71-79.

Zheng Xiangyu, Gao Zhigiang, Xu Fuxiang, et al. Study
of remote sensing monitoring and comparison of green
tide in the Yellow Sea based on VB-FAH index[J],
Marine Sciences , 2017 , 5: 71-79.

EH, AR BE TR N AT T L 1 3 B R i
BU[I]. FEBIEHR, 2008, 12(5): 716-723.

WANG Jing, GAO Junfeng. Extraction of enclosure
culture in gehu lake based on correspondence analy-
sis[J]. Journal of Remote Sensing, 2008, 12(5): 716-723.
tRutiE, R, SRR, SF. T 1) X G A b R AR A
FEAE BARIRT]. B L URIE R, 2013, 25(1): 82-85
Xu Jingping, Zhao Jianhua Zhang Fengshou, et al. Object-
oriented information extraction of pond aquaculture[J].
Remote Sensing for Land and Resources, 2013, 25(1):
82-85.

RKHL, BRE1K, Wb, 55 S PeRE R R
TEFRAA X H BT k)], KiE RS, 2011,
3: 66-69.

Zhu Changming, Luo Jiancheng, Shen Zhanfeng, et al.
Extract enclosure culture in coastal waters based on
high spatial resolution remote sensing image[J]. Journal
of Dalian Maritime University, 2011, 3: 66-69.

FOGHL, ERBE, AR, SF. B THROT =R
B AR By ' e R IR D' A B A B,
2R, 2017, 37(17): 5722-5731.

Wang Guangzhen, Wang Jingpu, Zou Xueyong, et al.
Estimation of fractional cover of photosynthetic and
non-photosynthetic vegetation in the Xilingol steppe
region using the NDVI-DFI model[J]. Acta Ecologica
Sinica, 2017, 37(17): 5722-5731.

skAkLr, JrEot, BRI T ERR I VUSSR
TEFRRTTARL]. HERBL-ZHERE, 2005, 20(3): 359-365
Zhang Jihong, Fang Jianguang, Tang Qisheng. The
contribution of shellfish and seaweed mariculture in
China to the carbon cycle of coastal ecosystem[J]. Ad-
vances in Earth Science, 2005, 20(3): 359-365.

WEPERLA /2018 4 /2 42 4 / 5 4 1Y)



FRRX - |3

1M A pricLE

[13] KBk, REW, BMALR, 5 HEBKFETEER a ISR EEAG L)), WEPERL P EERE, 2011, 29(4): 537-545.
B9 43 A R AL 5 7 U AR ) RO TRk R R[], VR 2R AR, Yan Liwen, Huang Haijun, Chen Jitao, et al. Estimation
2006, 28(3): 109-118. of carbon sink capacity of algal mariculture in the
Zheng Guoxia, Song Jinming, Dai Jicui, et al. Distribu- coastal areas of China[J]. Advances in Marine Science,
tions of chlorophyll-a and carbon fixed strength of 2011, 29(4): 537-545.
phytoplankton in autumn of the southern Huanghai Sea [18] K4 M, 2N, RS, &, P E DAY H xR
waters[J]. Acta Ecologica Sinica, 2006, 28(3): 109-118. S II0]. A 23], 2008, 28(2): 551-558.

[14] 54, B3, HE, 55 T ARA W AKIRM I #E Song Jinming, Li Xuegang, Yuan Huamao, et al. Carbon
BRI EEE PG [T]. mEJ7 7K P= B2, 2012, 8(1): 30-35. fixed by phytoplankton and cultured algae in china coastal
Qi Zhanhui, Wang Jun, Huang Honghui, et al. Potential seas[J]. Acta Ecologica Sinica, 2008, 28(2): 551- 558.
assessment of carbon sink capacity by marine bivalves [19] UG, NP R, REAews, &%, o e I o 95 5l Bk
and seaweeds in Guangdong province[J]. South China TR EEARSL[I]. K723, 2014, 38(4): 510-515.
Fisheries Science, 2012, 8(1): 30-35. Quan Wei, Ying Miaomiao, Kang Huajing, et al. Marine

[15] JEI%, #erA:, XAk, & & 00 B s R o0 algae culture and the estimation of carbon sink capacity
W) R R A SR R B L A P e e AR RS in the coastal areas of China[J]. Journal of Fisheries of
B[], KF=2E4R, 2002, 1: 21-27. China, 2014, 38(4): 510-515.
Zhou Yi , Yang Hongsheng, Liu Shilin, et al. Chemical [20] BUfG, NP, REAEVE, AF. FRT AR A0 AR R
composition and net organic production of cultivated Sk A P 2 ik T A B N A A (0], R E R AR E R,
and fouling organisms in Sishili Bay and their ecological 2014, 30(8): 63-67.
effects[J]. Journal of Fisheries of China, 2002, 1: 21-27. Quan Wei, Ying Miaomiao, Kang Huajing, et al. Car-

[16] Lapointe B E, Littler M M, Littler D S. Nutrient avail- bon sink capacity forecast of macroscopic algae in the
ability to marine macroalgae in siliciclastic versus car- coastal areas of Dongtou county based on time series
bonate-rich coastal waters[J]. Estuaries, 1992, 15(1): 75-82. model[J]. Chinese Agricultural Science Bulletin, 2014,

[17] J™3r3C, EBZE, BRdWs, 5. FENTE 2SR 1k 30(8): 63-67.

Temporal and spatial distributions of carbon sink capacity
and scale of algae culture in the Yellow and Bohai Seas
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Abstract: A quantitative understanding of the economic yield, area, carbon sequestration capacity, and spatial dis-
tribution of large coastal commercial algae production is of great significance to the construction of marine ranches
and our understanding of carbon sequestration in coastal waters. Based on data from the China Fisheries Statistics
Yearbook in 2001-2016 and the 2016 Shandong Fisheries Statistics Yearbook, we compared and analyzed the yield,
area, and structure of large commercial algae productions in the Yellow and Bohai Seas and in China overall. Using
the commodity channel index (CCI) index, we calculated the carbon sequestration capacity of large commercial
algae production in the Yellow and Bohai Seas. The results showed that in 2001-2015, the marine algae culture area
and yield exhibited an overall upward trend, including increases in the national marine algae culture area from
2005-2007, intermittent decline in the yield in 2006-2007, and phase declines in the Yellow and Bohai Seas marine
algae culture area from 2005-2007 and in the yields from 2001-2003 and 2005-2008. From 2001-2015, the yield of
algae culture in Yellow and Bohai Seas averaged about 45.53% of that of China overall, and the annual carbon se-
questration capacity was about 51.75%. Undaria pinnatifida, Laminaria japonica, and Porphyra are the main com-
mercial algae farmed in the Yellow and Bohai Seas. Algae cultivation in Shandong Province, as an example of a
typical province, showed obvious spatial distribution differences in the coastal zone, with the largest total amount of
carbon fixation by artificial cultured algae found in Weihai, Rongcheng.
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