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1. 1. HAB Events in coastal water of ChinaHAB Events in coastal water of China
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There are 3 areas 
with  frequent 
HAB occurrences

• Bohai Sea

• Yangtze River 
Estuary and 
coastal water of 
Zhejiang

•Coastal water of 
Guangdong 



Increase of HAB in coastal water of ChinaIncrease of HAB in coastal water of China

In new century, the occurrences of HAB has been In new century, the occurrences of HAB has been 
increasing  continuously, it is the second peak of HAB increasing  continuously, it is the second peak of HAB 
in China.in China.

Till 2003,  there were 647 HAB recorded,  during 
2001 to 2003, number of HAB was 275，accounting for 
40％ of total events recorded。

HAB in Chinese coastal waters during

1980-2003
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2. 2. Some character of HAB in China SeaSome character of HAB in China Sea



HAB in HAB in BohaiBohai SeaSea
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There were 109 HAB from 1952 to 2003



Large in scaleLarge in scale
－－In 1952, In 1952, tharethare was a was a 
HAB of HAB of NoctilucaNoctiluca with with 
area  of 1,460 kmarea  of 1,460 km2 2 in in 
Estuary of Yellow Estuary of Yellow 
RiverRiver

－－In 1998, a HAB of In 1998, a HAB of 

CeretiumCeretium furcafurca in in 
LiaodongLiaodong Bay with a Bay with a 
area of 5,000kmarea of 5,000km22

－－In 1999, a HAB of In 1999, a HAB of 
NoctilucaNoctiluca in in LiaodongLiaodong
Bay with an area of Bay with an area of 
6,300 km6,300 km22



辽 宁

河 北

山 东

天津

北京
1952

1977

1989

1990

1991

1995

1996

1997

1998

1999

2000

2001

Most HAB located 
along the coast





0

5

10

15

20

25

30

1 2 3 4 5 6 7 8 9 10 11 12

月份

赤
潮
发
生
次
数

(
1
9
5
2
-
2
0
0
3
)

••Time of HAB occurrence was June to Sept Time of HAB occurrence was June to Sept 
with peak in Julywith peak in July



Most causative species was nontoxic.Most causative species was nontoxic.

Main species include Main species include Noctilluca scintillans ，，
Ceretium farca ，， Mesodinium rublum ，，
SkeletonemaSkeletonema costatumcostatum ，， Chaetoceros
socialis ，，EucampiaEucampia zodiacuszodiacus，， Leptocylindrus
danicus ，，ChattonellaChattonella marinamarina
Some are toxic Dinophysis fortii ，，
Gymnodinium sp
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Rapid increaseRapid increase

HAB in East China Sea HAB in East China Sea HAB in East China Sea 
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In 2002, there were 51 cases of HAB，in 2003 ,  86
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There were 23 HAB organism formed 
HAB , accounding for 41.9% of total。

There were 23 HAB organism formed 
HAB , accounding for 41.9% of total。

땍급荳, 0.5 %

배荳, 39.5 %

茶荳, 0.5 %
           쏜荳, 1.1 %

융荳, 3.7 %

솖荳, 54.7 %

定鞭藻 0.5%

甲藻
54.7
%

硅藻
39.5
%

隐藻
0.5%金藻

1.1%
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Since 2000，HAB of Prorocentrum dentatum (donghaiense )
happened every year in May with area over 1,000 km2 . In 2004, it 
reached 10,000 km2，very rare in the world, worth  study

东海原甲藻/亚历山大藻10000浙江中部南部海域2004年5月3-22日

东海原甲藻/中肋骨条藻1000长江口外海域2003年6月25~30日

东海原甲藻3000中街山列岛附近海域2003年5月4~11日

东海原甲藻/中肋骨条藻/
红色中缢虫900嵊山海域2002年05月17~19日

东海原甲藻/亚历山大藻800舟山中街山列岛海域2002年05月3~11日

东海原甲藻/亚历山大藻3000舟山群岛中街山列岛海域2001年05月10~13日

东海原甲藻1000长江口外花鸟山邻近海域2001年05月10~17日

东海原甲藻/亚历山大藻7000舟山中街列岛海域2000年05月03~24日

Causative speciesarealocationtime



Group Photo with the crew 



Photo after a safety exercise
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Survey station 
in May 2003
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Cruise in April, 2004

4月，东海
原甲藻赤潮
发生前：东
海原甲藻主
体分布在中
街山列岛以
南，台州列
岛以北30-
60m等深线
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Chl-a in April in East China Sea

2004年4月2日-5日叶绿素分布
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Prorocentrium and salinity 
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Prorocentrium and temperature

Red tide of Prorocentrium in sea water temperature above17℃
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Prorocentrium and turbidity
为什么是东海原甲藻而不是别的种的赤潮？

东海原甲藻赤潮在发生、发展、消亡整个过程都主要分布在浊度5~10 
NTU的海区
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HAB in South China Sea



HAB events during 1980-2002
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Time of HAB in South China Sea
during 1980-2002
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Estuary of Pear River, Estuary of Pear River, DayaDaya Bay Bay DapengDapeng Bay , Bay , 
ZhilingZhiling Bay and Bay and ZhejiangZhejiang are area with more HABare area with more HAB



　　 More HAB More HAB 

organisms in South organisms in South 

China SeaChina Sea
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33、、 Comparison of HAB in above 3 areasComparison of HAB in above 3 areas

From 1952 to 2003 there were 111 HAB in Bohai Sea ，301 in East 
China Sea and 164 in South China Sea.
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In recent 3 years, HAB in East China Sea 
increases, but not in Bohai and South 

China Sea 
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From 2001 to 2003, HAB in Bohai was 45，
in East China Sea 171,  in South China Sea 42.



Time of HAB events in 3 area during 2001 to 2003
It was 6-9 in Bohai, 5-7 in East China Sea, 

1-5 in South China Sea.
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area site nutrient（mg/l） N/P

N P

珠江口 0.713 0.021 77.6

South 大鹏湾 0.055 0.004 31.4

大亚湾 0.076 0.005 34.7

柘林湾 0.353    0.083 9.7

长江口 1.49 0.029 117.4

East 舟山海域 0.594 0.021 64.7

杭州湾 1.421 0.041 79.2

渤海湾 0.365 0.032 26.1

Bohai 莱州湾 0.145 0.025 13.3

大连湾 1.198 0.017 161.1

Concentration and ratio of DIN to DIP 
in HAB area in China
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Root causes of HABRoot causes of HAB

EutrophicationEutrophication may be the main causes for may be the main causes for 
HAB in HAB in BohaiBohai..
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Change of chl-a and nutrients during HAB of Ceretium farca
in Bohai Sea in 1998
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Change of nutrients of Leptocylindrus danicus HAB
in Bohai Sewa in2001

113.125.5826.742.2112.688
赤潮后

376.324.96210.700.758.192赤潮中

487.7627.59439.32
赤潮前

Silicate
µg/L

DIP
µg/L

DIN
µg/L

COD
mg/LDO

mg/L

(data from North Sea Monitoring Center)



HAB site in Bohai in 2003



The The eutrophicatedeutrophicated area reduced  from 2003 to area reduced  from 2003 to 
20022002，，it was  32 it was  32 ∗∗10103 3 kmkm2 2 in 2002 and 21in 2002 and 21∗∗ 101033 kmkm22

in 2003in 2003

Eutrophicated area in Bohai Sea
2002 2003



In East China Sea In East China Sea 

EutrophicationEutrophication, , 
diluted water from diluted water from 
Yangtze River, Yangtze River, 
upwelling and front upwelling and front 
as well as unique as well as unique 
bethmetrybethmetry may be may be 
responsible for large responsible for large 
scale scale ProrocentriumProrocentrium
bloombloom



Prorocentrium and Alexantrium Blom in may, 2002



Prorocentrium bloom  during May 3 to June 4 , 2002



Front of bloom



Bloom of prorocentrium in May 2004



Bloom of Prorocentrium in May, 2000



Salinity Temperature
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Position of RedPosition of Red--Tide in MayTide in May



Distribution of nutrients before red tidesDistribution of nutrients before red tides
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In South China Sea In South China Sea 

More HAB organisms .More HAB organisms .

DenceDence mariculturemariculture and land base pollution and land base pollution 

caused caused eutrophicationeutrophication here.here.

From march to May, it is the season for From march to May, it is the season for 

monsoon changes from North East to monsoon changes from North East to 

South West. Raining and divergence is South West. Raining and divergence is 

favorable for HAB.favorable for HAB.

EiEi Nino events?Nino events?。。



ChlChl--a in different site of a bloom in Estuary a in different site of a bloom in Estuary 
of Pear Riverof Pear River
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微型浮游植物 Nanophytoplankton

微微型浮游植物 Picophytoplankton



97.7497.741.311.311.341.3495.0995.090.450.45114.9114.988.888.87.787.786.76.72.932.9329.1729.17

Non Non 
bloombloom

46.8446.846.516.512.782.7837.5537.550.090.0973.7973.7967.567.57.827.824.374.3730.4630.4628.3228.32

maricumaricu
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PHPH
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dmdm33SST(T(OOC)C)

Site Site 

Condition in different site of HAB in 
Pear River Estuary 



6.73 3.38 9.63 2.61 0.31 0.74 mean

5.79 2.66 9.53 2.37 0.270.76 Outer 

7.67 4.87 8.39 2.18 0.420.62 aquaculture

DINNH3-NSiNO3-NPNO2-N

Nutrients in aquaculture area Oudou, in Aug. 2003

N、P was high in aquaculture area



2.00 1.51 2.81 1.682.45 1.41 1.36 Aug.7

2.23 2.78 1.93 2.012.24 1.68 1.33 Aug.3

botmidsurbotsur

meanouterculturewharf

Diversity of phytoplankton



4. 4. Preliminary conclusionPreliminary conclusion

In China, HAB events in East China Sea In China, HAB events in East China Sea 
has been increasing rapidly, that in has been increasing rapidly, that in BohaiBohai Sea Sea 
in North and South China Sea had no clear in North and South China Sea had no clear 
increase. It may attributed to the control of increase. It may attributed to the control of 
pollution loading. However, impacted by pollution loading. However, impacted by 
both natural variation and human activities, both natural variation and human activities, 
HAB in East China increases both in number HAB in East China increases both in number 
and affected area.and affected area.



Time of HAB occurrence seems a little Time of HAB occurrence seems a little 
earlier than before. It is June to Sept in earlier than before. It is June to Sept in 
BohaiBohai, April to June in East China Sea and , April to June in East China Sea and 
Jan. to May in South China Sea.Jan. to May in South China Sea.

There are more HAB organisms in South There are more HAB organisms in South 
China Sea than those in China Sea than those in BohaiBohai Sea and East Sea and East 
China Sea.China Sea.



Thank youThank you


