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1. HAB Events in coastal water of China

m1930’s: 1
m1950’s: 1
2

m 1960’s:

1970’s: 6

m 1980’s: 30

m 1990’s: 229

= 2000—2003: 303




There are 3 areas
with frequent
HAB occurrences

e Bohai Sea

* Yangtze River

Estuary and
coastal water of
Zhejiang

Coastal water of
Guangdong




Increase of HAB in coastal water of China

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

HAB in Chinese coastal waters during
1980-2003

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




2. Some character of HAB in China Sea




HAB in Bohai Sea
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There were 109 HAB from 1952 to 2003




m Large in scale

—In 1952, thare was a
HAB of Noctilucawith __
area of 1,460 km?in ‘=
Estuary of Yellow
River
—1In 1998, a HAB of

Ceretium furca in

Liaodong Bay with a
area of 5,000km?

—1In 1999, a HAB of
Noctiluca in Liaodong
Bay with an area of

6,300 km?
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*Time of HAB occurrence was June to Sept
with peak in July
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m Most causative species was nontoxic.

m Main species include Noctilluca scintillans ,
Ceretium farca , Mesodinium rublum ,
Skeletonema costatum , Chaetoceros
socialis ; Euwcampia zodiacus, Leptocylindrus

danicus , Chattonella marina

m Some are toxic Dinophysis fortii ,
Gymnodinium sp
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HAB
in East China Sea
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@ Rapid increase
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In 2002, there were 51 cases of HAB, in 2003, 86




area mainly in Estuary of Yangtze
And coastal water of Zhejiang
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® scale Is Increasing
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Peak 1n May




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

EHEE 0. 5%




Since 2000, HAB of Prorocentrum dentatum (donghaiense )
happened every year in May with area over1,000 km?. In 2004, it
reached 10,000 km?, very rare in the world, worth study
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Photo after a safety exercise
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Salinity at 20m

Salinity in May 2002

Surface Salinity
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Distribution of total dinos in April 2002
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Distribution of Prorocentrum donghariense in April 2002




Survey station
in May 2003
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Chl-a in April and May, 2003



Barotropic
Tides only

True Bathy.
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Cruise in April, 2004
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Chl-a in April in East China Sea

18
A 16
14
K 12
10
-3
8
6
-4
4
2
-5
0
T T T T T T T
T T T T T T T T
12255 1226 12265 1221 12275 1228 12285 1225 122,55 1226 122.65 1227 12275 1228 122.85
18
16
14
12
10
8
6
4
2
T T T T T T T 0
1223 12235 1224 12245 1225 12255 1226 o
- T T T T T T T T
1223 12235 1224 12245 1225 12255 1226 12265
-1
-2
-30
-40-]
-50-
-60-
T T T T T T
122.05 122.1 122.15 122.2 122.25 122.3

T T T T T T
122.05 122.1 122.15 1222 122.25 1223



Prorocentrium and salinity

Chlorophyll a ug/L Chlorophyll a ug/L
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Prorocentrium and temperature

Chlorophyll a ug/L

Chlorophyll a ug/L
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Prorocentrium and turbidity

Chlorophyll a ug/L
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HAB in South China Sea




HAB events during 1980-2002

From 1980 to 2002, there were 145 cases of HAB( not

including Hong Kong)




Time of HAB in South China Sea
during 1980-2002

35

30

Nov-June with peak in March to April
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3. Comparison of HAB in above 3 areas

i AR Fapas

From 1952 to 2003 there were 111 HAB in Bohai Sea , 301 in East
China Sea and 164 in South China Sea.




In recent 3 years, HAB in East China Sea

increases, but not in Bohai and South
China Sea

90
80 1 Wiz Ol BKE Ol
10
60
50 |
10 |
30 |
20 |

10 |
0 1] ;J_I]‘ 1]

]
X
y
X
R

O N b D M H o A% 9 O
P X ® ® P H»F H ® P D O

O A S N S AR R W
O o 9 R PP P
FPFFEYEsy %QQ

SRS
\
RN




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 Bohal, 5-7 in East China Sea,
1-5 In South China Sea.




Concentration and ratio of DIN to DIP
in HAB area in China

area site nutrient (mg/l)
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HAB species
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Root causes of HAB

m Hutrophication may be the main causes for

HAB in Bohai.
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Nutrients and HAB in Bohai during 1985~2000




Change of chl-a and nutrients during HAB of Ceretium farca
in Bohai Sea in 1998

DO DIN (DIP)
salinity  (mg/L) (ug/L) (ug/L)

Before 30.7-30.7 5.66- 102.8- 4.4-43.5
7.01 328.4

after 8 3.79-5.02 0.3-0.33




Change of nutrients of Leprocylindrus danicus HAB
in Bohai Sewa in2001
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(data from North Sea Monitoring Center)




HAB site in Bohai in 2003
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The eutrophicated area reduced from 2003 to
2002, it was 32 *10° km?in 2002 and 21* 10° km?

in 2003
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In East China Sea
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= Eutrophication,
diluted water from
Yangtze River,
upwelling and front

as well as unique
bethmetry may be
responsible for large
scale Prorocentrium
bloom




Prorocentrium and Alexantrium Blom in may, 2002




Prorocentrium bloom during May 3 to June 4 , 2002




Front of bloom
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Bloom of Prorocentrium in May, 2000
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In South China Sea

More HAB organisms .

Dence mariculture and land base pollution

caused eutrophication here.

From march to May, it is the season for

monsoon changes from North East to

South West. Raining and divergence is
favorable for HAB.

Ei Nino events?,
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Condition in different site of HAB In
Pear River Estuary

Si P NO, NO,
1510}

mg/
dm* PH O,% LUmol/dm?3

middle ) 13.51 7.86 183.3 . 53.06 2.27

Disapp
earing ) : ) 64.96 3.27

maricu
Iture ) ) ) ; 37.55 2.78

Non
bloom : : . : . 95.09 1.34




Nutrients in aquaculture area Oudou, in Aug. 2003

NN P NO,N  Si  NH,-N  DIN

aquacul ture 0. 62 0.42 2. 18 8. 39 4. 87 7.07

Outer 0. 76 0. 27 2. 37 9. 53 2. 66 5. 79

mean 0.74 0.31 2.61 9. 63 3. 38 6. 73

N. P was high in aquaculture area




Diversity of phytoplankton

wharf culture outer

sur bot sur mid bot

Aug. 3 1. 33 1. 68 2. 24 2.01 1. 93 2. 78

Aug. 7 1. 36 1.41 2.45 1. 68 2. 81 1.51




In China, HAB events in East China Sea

has been increasing rapidly, that in Bohai Sea
in North and South China Sea had no clear
increase. It may attributed to the control of

pollution loading. However, impacted by
both natural variation and human activities,
HAB in East China increases both in number
and affected area.




B Time of HAB occurrence seems a little
earlier than before. It is June to Sept in

Bohai, April to June in East China Sea and
Jan. to May in South China Sea.

m There are more HAB organisms in South

China Sea than those in Bohai Sea and East
China Sea.
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