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Tab.1 The occurrence of harmful algal blooms in the coastal area of Ningde from 2000 to 2009

. I AR - \ )
BTt Total frequency of the occurrence ‘wjﬂ"*ﬁj‘lg.]/d BB
Study area of harmful algal blooms Total duration Total area
BZH U Xiapu coast 20 95 2143
A& ST Fuding coast 10 58 1977
FEIRIRIE Jiaocheng coast 2 12.5
&S Fuan coast 1 5 150
1.3 Tk Gy EE A T3 TS P F R R A &R
13,1 $5hRR Ry gt IR I TSGR BE 5 280 A A B A L
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Tab.2 Risk assessment index system of harmful algal blooms disaster along Ningde coast

HENJ= FUEN EfzE AN~
Criteria layer Sub-criteria layer Indicator layer
R A FEkE(H) IR R REL(H,, ) Occurrence frequency of harmful algal blooms( H, )

K (H)

Hazard degree of Disaster(H, )

disaster causing factors( H)

FFgEntE] (H,, ) Duration( Hy,)
AR ( Hys ) Area( His )

ﬁ%"é(vl )FiSh(Vl )

Kt (V,,) Pseudosciaena crocea( V)
fififti (V,,) Lateolabrax japonicus( 'V, )
4t (V,3) Bream(V,3)
fL3E(V,,) Epinephelus(V,,)

EH L1141 (V,5) Sciaenops ocellatus(V,5)
HAb (V) Other fishes(V,q)

M FEHEXER(V,, ) Penaeus vannamei( Vs, )

HFJ&(V,) Shrimp(V,) FREXUR(V,, ) Penaeus chinensis(Vy, )
FRPAR IR (V) HABIFZE(V,;) Other shrimps(Vy;)
Vulnerability degree HRTHE(Vy,) Portunus(Vy,)
of disaster-bearing body(V)  ##2%(V,)Crab(V;) FHHE(Vyy) Seylla serata( Vs, )
FHAEEH (Vyy) Other crabs(Vy3)
HoAt K IR (V,)

Other mariculture( V)

DIZE(Vs)
Shellfish( V5 )

HE15( Vs, ) Oyster( Vs, )
fififf1 ( Vs, ) Abalone( Vs, )
HH(Vs3) Clam(Vgy)
1% ( Vs, ) Razor clam( Vs, )
HABII 2 (Vss) Other shellfishes( Vs )
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Tab.3 Hazard degree level of disaster causing factors

N i i T e
e BRIEH e
o Range of Hifh,
Classification Hazard
hazard Color
level degree
degree
1 2% Level 1 0.7~1.0 =] FAR )
2 %% Level 2 0.5~0.7 =2 i
3 %% Level 3 0.3~0.5 h s
4 % Level 4 0~0.3 1% Wifn

(2) AR (5% i
V=3WR, (8)
SV RIS S S W, WAL 45
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Tab.4 Vulnerability level of disaster-bearing body

i LT -
R BREBEL g mie
Classification level g o Vulnerability =~ Color
vulnerability

1 2% Level 1 0.7~1.0 WE FAR R

2 2 Level 2 0.5~0.7 = wh

3 %% Level 3 0.3~0.5 th ESSEN

4 %% Level 4 0~0.3 ik W

(3) 2 9 3 RS A Y

TR ICE KUK T 1991 4RI [N T8 32 X
H 5 TR I B T

R=HxV (9)
PR USRI s H A S FIE R 5 V R
RN E o

R I XS, 55 -t B 55 Rk AT X
r(FES5) .
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Tab.5 Risk level of harmful algal blooms disaster

e WRHERE  WRE B
Classification level Range of risk Risk Color
1 %% Level 1 0.7~1.0 ] EAR)
2 2% Level 2 0.5~0.7 =2 W

3 %% Level 3 0.3~0.5 H ZrAa,

4 9% Level 4 0~0.3 1% W

2 R0

2.1 FRHERAEN
KA (3) XBUK Tl B 5 R KK S
P18 I R R A T AR AL A B, FRvfE AL 25 R L 3R
6~7,
x6 HREFEREIERANL
Tab.6 Standardization of raw data

of disaster causing factors

DItV GRS

X 35, Occurrence % i* g

Fisf ]

Study area frequency of harmful .

Duration
algal blooms

BT Jiaocheng coast 0.053 0.000 0.000
TE SV Fuding coast 0.526 0.689 0.936
EZIYTIE Xiapu coast 1.000 1.000 1.000
FRELYSHE Fu'an coast 0.000 0.000 0.065

2.2 EREENETELSR
Bk 6.7 BHARA LR (S) L (6) 733
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Tab.7 Standardization of raw data of disaster-bearing body
‘ F. MR BRI oo
KR i o I i VKSR
. A Shrimp culture Crab culture IK A . ;
Fish culture production . . Py Shellfish culture area
production production e
beig, %I EEEE Other
Swdy Kl gl KR 3l o mai 3l
A 20t HAl xR o 1 He ,
wea Po Laeol iyt TR ZL U PUTEI o popm gm0 E Tl ot om0 m ok
doscia abrax Brea- T L (;hjc Other  Por- Scylla Olhj< ture Oyst- Aba-  Cla  Razor Other
ena japoni  m NepRTqenops SLICT RACUS NABUS ) im- tunus  serata °r ro- er lone  -m  clam shell-
elus  ocel- fishes wan- chine i crabs P fishes
crocea  cus latus namei msis ps duction ishes
I
i
Jiao- 1.000 0.000 0.128 0.277 0.241 0.408 0.064 0.081 1.000 0.000 0.040 0.281 0.374 0.088 1.000 1.000 1.000 0.000
cheng
coast
A
YLy
F{lll—'d(fl:g 0.312 1.000 0.517 1.000 1.000 0.556 0.566 1.000 0.141 1.000 1.000 1.000 0.000 0.072 0.003 0.632 0.152 0.638
coast
20}
ULy
){(?a(fu 0.368 0.047 1.000 0.000 0.815 1.000 1.000 0.018 0.858 0.316 0.028 0.021 1.000 1.000 0.521 0.000 0.000 1.000
coast
e
A5
l*ﬁlljl’an 0.000 0.133 0.000 0.294 0.000 0.000 0.000 0.000 0.000 0.051 0.000 0.000 0.033 0.000 0.000 0.121 0.171 0.343
coast
®8 HERERNE
Tab.8 The weight of indicator system
HEN )= THENZ I b2 ED
Criteria layer Sub-criteria layer Weight Indicator layer Weight
o TR DA (1) s
ﬁﬂt}[ﬁg%fi“ﬂﬁ( H) KE(H,) Occurrence frequency of harmful algal blooms(H;; ) ’
Hazard degree of disaster . 1 . N .
causing factors( H) Disaster(H, ) FFgimf ] (Hy, ) Duration(H;, ) 0.374
ﬁﬁ:{(Hu) Area(HB) 0.302
Kt (V,,) Pseudosciaena crocea( V) 0.037
fifitt (V,,) Lateolabrax japonicus( 'V, ) 0.075
R ) i (V,3) Bream(V,;) 0.045
026(V,) Fish(V,)  0.264 N ’
FPEA(V,,) Epinephelus(V,,) 0.041
SEELI A (V,5) Sciaenops ocellatus( Vs ) 0.036
HAM a2 (V) Other fishes( V) 0.031
FIEEAXER(V,, ) Penaeus vannamei( 'V, ) 0.051
R (V,) Shrimp(V,) 0.182 FREXJUR(V,, ) Penaeus chinensis(Vy, ) 0.089
HRRARGE (V) HAAFHE (Va3 ) Other shrimps (V5 ) 0.042
Vulnerability degree of PR ( Vs, ) Portunus( Vs, ) 0.060
disaster-bearing body (V) fig2k( V;) Crab(V;) 0.222 T (Vs ) Seylla serata( Vs, ) 0.095
HAHES (V33) Other crabs(Vs5) 0.067
Fopt g KT AH (Vy)
Other mariculture(V,) 0.060 0.060
FLUF( Vs, ) Oyster(Vs,) 0.076
fiffa (V Abal. v 0.063
K (Vs) 0.272 mH((VSSZ;) C;::\Ize\g ;2) 0.044
Shellfish( V) : 53 :
1% ( Vs, ) Razor clam( Vs, ) 0.057
HA D12 (Vss) Other shellfishes( Vs ) 0.032
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Tab.9 Hazard degree assessment results of disaster causing factors
X5k fE B IIEER a5 )
Study area Hazard degree Classification level Level of hazard degree Color
FEYRIAG Jiaocheng coast 0.017 1 4 FSEk X 1% W,
RS TIE Fuding coast 0.7107 1 G fa i X e EANEA
BXIH U Xiapu coast 1.000 0 1 2 fG B X e AR Y
B2 WS HE Fu'an coast 0.0195 4 G GRS X 1% W
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Fig.2 Hazard degree distribution of harmful algal blooms disaster causing factors
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Tab.10 Vulnerability degree assessment results of disaster-bearing body

X5 S IR VEIER R Bl

Study area Vulnerability degree Classification level Level vulnerability degree Color
BT Jiaocheng coast 0.343 1 3 H MK h g An,
T& SV Fuding coast 0.6115 2 JEFIX pen e,
BT Xiapu coast 0.434 5 3 G AIX i s
&L Fu'an coast 0.053 0 4 G IX 1% R
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Fig.3 Vulnerability distribution of harmful algal blooms disaster-bearing body
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Tab.11 Risk assessment results of harmful algal blooms disaster

X35 A A IR 2545 B,
Study area Risk Classification level Level of risk Color
FEYRUT I Jiaocheng coast 0.005 9 4 GG X 1% WL
&S Fudiing coast 0.434 6 3 4% XU X h st
BXIH U Xiapu coast 0.434 5 3 g R X 28] ES SN
&2 U Fuan coast 0.001 0 4 2 XU X 1% W
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Fig.4 Risk distribution of harmful algal blooms disaster
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Fig.5 Kernel density analysis
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Study on the risk of harmful algal blooms hazard along Ningde Coast

XIE Hongying'?, WANG Jinhui’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. East China Sea Marine Forecasting
Center of State Oceanic Administration, Shanghai 200136, China; 3. East China Sea Branch of State Oceanic Administration ,
Shanghai 200137, China)

Abstract; This study took four coastal counties in Ningde as examples to carry out risk assessment of harmful
algal blooms (HABs) disaster. The index systems of risk assessment of HABs disaster were established based
on leading, measurable and available principles. The weights of evaluation indexes were determined by
entropy method. In addition, hazard assessment model, vulnerability assessment of hazard-bearing body model
and risk assessment model were set up, respectively. Finally, this study utilized GIS platform to realize
visualization of the assessment results. The research revealed that the HABs with the medium risk were
detected along Fuding coast and Xiapu coast. Along Jiaocheng coast and Fuan coast, HABs caused low risk.
The evaluation results are consistent with the historical data, actual situation and related literature of HABs in
the east coast of Fujian. This paper provides technical support for HABs monitoring, disaster prevention and
mitigation and aquaculture.
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