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Abstract-In this paper. we introduce an oil leak detection
system based on video surveillance built on a petroleum
platform or an island in the sea, Video surveillance can offer
real-time monitoring by means of dsta acquisition, storage,
transmission and monitoring. The video images are
processed in data supervisory ceatre, and the system will
sound alarm as soon as abaormal video images are found.
In the period of Image processing, dilution and erosion
theorles are used to detect oil spills, The system will greatly
improve the efficiency of oil leak surveillance, and provide
strong  technical nppwl for emergy reduction und
results show that the
new system play n Iw'hnuu« on detecting oil leak
compared with the previous methods.

1. Introduction

As a major source of energy in modem society, oil is
demanded in a lager amounts. Petroleum products play an
important role in transportation, plastics, and fertilizer. In
recent years, with the rapid development in oil
consmnwnn. china's offshore oil and gas exploration and

Jop has been reinf d. As & result of marine

2! and ! the world is
snffcrmg oil polhmon. and ﬂus has become & global
ing the risk of ol spill
disasters is essentinl for protecting the environment and
reducing economic losses.

Offshore oil exploration and development activities
have become an important pollution source in Bohai Sea.
(DOl platform  sewage: the major  pollutants are
discharged waler. sewage, lnud. cuttings, solul waste, elc
The total
along with “the increased intensity of exploration and
development. (2)The oil spills have become & major
marine disaster and seriously contaminate the marine
environment. Since Bohai Sea has entered the period of

Front-end  data |
—

Camera \ serves J

Video image

transmission

large-scale oil exploration
ious. Observed oil §

traffic roate, it has become

In (1], various pipeline les
reviewed. The current
difficult to timely
monitoring data. This leads
activities and harmful mari
timely  detected and
difficulties to marine ins

Online oil leak

method [2]. real time s
spills detection by satellite
remote sensing systems [6]

detection based on video st
is possible to have relinble
with minimal maintenance &

2. The design of video

In our new system, all &
available for designers. We
images from camera efl )
on oil platform and captures
the images are stored in
transmitted by data Iransmis
suryeillance system is in dn’( )

Figure 22

Figure 2.2 shows how the parts of system cooperate. Video images are acquired by
dats server, transmitted by specified satellite and received by remote image sul

B78-1.4577-0856-0/11/$26.00 £2011 IEEE




srocessing  the  video images. Once

fouod in remote video surveillance
will alarm immediately, In the
the retinex algorithm is used to

The maximum gray value T1 and minimum gray value
T2 on the grayscale image are obtained for the mean gray
value T. Image is segmented and produces sub image
using T as initial value of threshold segmentation. New

ly. All the 5
ow that the system is reliable for oil

this section, the function and
em are discussed.

functionally composed of dm?l

hreshold value of the sub image is bound and chosen in
the acceptable range of new and old threshold value, and
is reused to segment image. After several cycles, it is
clear to notice that this method can effectively distinguish
between target and background, and show up our langet.

3.2, Mathematical morphology method

a storage unit, data unit
monitoring unit. They are defined

n unit: the unit’s main task is 10

ta storage unit: this unit intensively
fl-time video images, It is fulfilled
storage server installed on  oil

on unit: the unit's major task is to
transmitted by specified satellite
and information content of

survelllance system: the system
Video image data, and displays the
m dynamically.

i above is the Nlow diagram of the
component has been involved and

oil leak detection

of object identification required in
application, the operations of
| are more uscful than the

employed in signal processing
operators relate directly 10

and converted from color
Afterwards, the grayscale
a binary onc through the
Nentation algorithm followed by
gic method. The binary image
h as 4 black arca. Oil leak will be
I area is detected; then the system
alarm. This provides tochnical
Y and warning system of oil spill.

of iterative  threshold

11526.00 ©2011 IEEE

h ical contains a  group of
jcal algebra op dilation, erosion,
opening and closing. In [7], examples are given for each
morphological concept and explanations are given for
many of their interrelationships. They have their own
features on processing binary and grayscale images. In
this paper, we use dilation and erosion algorithm because
continuity of oil and sea wave or foreign bodies are taken
into account.

Assume [(x.y) and T(ij) are binary images, then the
related formalas of dilation and erosion ure:

Q_r,)):(lﬁm.\):éq‘](:‘l,_l‘&j'&nl.i’l

n

)= )= ANy + T ) @)

For more details please refer to [7]
3.3. Mathematical morphology method
The dark part of the processed binary image is the

precise target area. The following images in figure 33
show the original images and corresponding processed
images




() )
Figure 3.3 Several cxamples of experiment. (a) The
original images. (b) The corresponding processed
images of (x).

We can leam from the images that oil leak can be
effectively detected by the system, This also reveals that
the methods used to detect oil spilis are trivial to
implement,

4. Conclusion

mihkhmmmnmmlmamlm
economic problem, Surveillance of oil leak has become
an {mportant pnn of oil spills contingency planning [8].
The methods applied for data analysis are casy to
implement and efficient when the wave influences are
ignored. More work on the comparison of the
performance on oil spill surveillance is needed in the
further study. Because of practical constraints, the system
failed 10 achicve a real-time output  However, with
enhanced computational facilities and the peoposed
method for detecting oil leak should be able to play a
better performance,
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AMtract: The constal zoge systems of Bohai Sea make 3
u-!!lmnt role in Bohai Sea reglon's economic development,
ek i the Bohai ic circle support system,

Fe5 50 a5 (o control the adverse effects of Bohai Sea
Wvlrenmental pollution,
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X INTRODRICTION

lohai Sea is not anly the largest inland sea closed in

but also cne of the world's twelve larpest atresia of
W0, Sea area of about 717km2, the average depth of
The Bohai Bay, Liaodong Bay and Laizhoy Bay in
| Sea are the three majar Gulfy,

Iie zone, known as the "gold necklace ". However,
il yowrs , moaitoring and research results show that
rapid economic development and populaticn
UL pollution of the Bohai Sex coastal waters is very
M and continues 1o expand the scope of pollution;
fed tides; Oil Spill Case emerging; the

h of local marine ccosysiems; speed up the Joss
0 of marine ; major econamic fish is no hearing,
Mosources, coastal serious environments] damage;
and environment in the development and
of long-term disorder, unrestrained  state, the
have been "pollution before control, damage
toration™ It has been seriously undermined the

Hlomal B53 plans projecty (2007AAD92104))
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IL  THESTATUS OF T3 BoHAI SEA MARINE
RESOURCES AND ENVIRONMENTAL DEVELOPMENT AND
UTILIZATION

A Bohai Sea coastal waters serious pollutant carrying
capacity overload coastal s ystems have beer severely
damaged

A lot of sewage has become & “garbage dump” by the
impact of changes in the value of the Bohai Sea. It has
resulted in an unacceptable impact of Mai serious

no more capacity of the emission of pollutants of Bohaj
coastal waters, especially for nutrients and organic
pollutants [2],

Disorderly development of the coastal zone aloag the coast,
coastal waters of the use of the density is too large, on the

consumption  significantly r, rising sea water
salinity, estuary region is more prominent, and the Bohai
Sea increased salinity and the distribution pattem change's
tendency, bom in flood season. For the same season, the
highest sea surface salinity from May 1959 up to 31 % in
2003 of 32 %o, from August 1959 up 10 30.5 %o in 2004

B the destruction of the Bohai Sea resources, marine
ecanomic development emphasis on the use of
resowrces.

The relative development of the Bohaj Sea volume is
not high, but it was severely damaged The development
and utilization of variety of resources vary in degrees,

i 4 i SRR A 5t



wvmhmesunltisimilummcweulbemc
time Pl The production has a large decrease. Oil and gas
resources  exploration and development required an
integrated and coordinated, but there is a dominant feature
of priority use and halance of benefits, the Bohai Sea
beach and very shallow water oil and offshore il

The structure of the Bohai Sea on the murine economy
and industry conflicts affected by the constraints of
national background, In 1996, the Bohai Sea int the three
provinces and one municipality of major marine industries,
marine traditional industries (aguaculture, salt industry,
fransportation) accounted for output value of 82.09% in
Bohai Sca region marine industry. Maritime Affairs and
Fisheries is still the leading industries; although the output

C. the serious contradictions and conflicts of the use of
the Bohai seq, the lack of Systematic environmental
profection

utilization, sewage and other
development activities, the contradictions and conflicts
t and utilization of the maintenance of

D the Bohai Sea environmental disaster has become
increasingly serious.

Red tides, oil spills and other environmental disasters
mBohaiquawbmneﬁneimpormuﬁdm
constraining the economic development. With the rapid
ecanomic development of Bohai Sea and accelerate the
construction of ports, ship traffic will further increase,
accompanied by the rapid increase in oil shipments, the
risk of oil spills of ship accident increased, Oyer the past
Mmawof?ﬂimeapuyur,inﬂwmtof
accident damaged fuel tank, foel spill on the marine

Pesticides because of non-point source polltion and
coastal waters of ding farming scale, it will further
increase the probability of the occurrence of red tide,
Accarding to statistics, in 2005 the occurrence of red tide
area of the 0.53 thousand square kilometers, nearly
doubled than in 2000 3].
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L THE EFFECT OF THE PROTECTION OF BOHAI S1A
ENVIRONMENT MANAGEMENT

In the pest few years, the State Council and refeya
State departments and local povemments adapted u we i
of measures to carry out environmental protection wilk, f
the Bohai Sea, Mainly manifested in-

A Bohai Sea Environmental Protection Declaratinng

In July 2000, the State Oceanic Administration, ol iy
Bohai three provinces and one city, united il 4
"Declaration of the Bohai Sea Environmental Profe i
"Declaration of the Bohai Sea Environmental Prote 1w
on the mportance of envirenmental issues the Boluy 4
the Bohai Sea 10 save the guiding ideology, principte nj
objectives, as well a5 measures and actions. It uve i
clear, inchading: the formation of Inter-adim it
coordination of the Bohsi Ses Integrated Moy

achieve the Bohai economic and social resourc- sl
marine environment and overall  co~ordiniiw
objective of sustainable development.

B Bohai Sea BIHAT Action Plan

The domestic sewage and indusiul o
uncantrolled discharge are the majar cause of yl
Bohai Sea coastal waters. [y the year 2001, N0 4
appeoved 10 menstrual "Bohaj Sea BIHAT Actiu M
start the implementation of the complotoe
Sewage and garbage disposal, ecological iy and
farming, eco-construction  and  agriculiiel
Source management, marine poliution nsiesyn
such as 236 technical support projects(s |

C  three-dimensional monitoring and oy in i,
evaluation of pollution in the Bohai Sivy
The State Oceanic Administration 1. ey
“three-dimensional monitoring and dymanin w41
pollution in the Bohai Sea *, plans 1o binkl w
three-dimensional monitoring and dyniinn e
operational systems in § years. To abwul wen
automatic continuous monitoeing techiliyy 1w
the dynamic manitoring of environm el 4 v
establishment of numerical caleulation 11181 e
of a systematic evaluation of method e thy
pollution prevention  and EOVIOT 4l
planning to provide basic data and decivi el
ind strive to create a marine area of the w
enarpy-saving emission reduction wi |
Although spend a longer period ol i 1 A
Sea monitoring, enforcement mum il
information and scientific research, i wl
progress and effectiveness. However 1,011
truly effective to the sctual OPETAlion o+ (opy f
2ap between the objective of susiauil.i. ler g
finally achieve Bohai Ses SCOnami il sin
the marine environment and the il e
still very great.  The main reasayy 1 il |49
1) Lack of regional mandan i I

pollution prevention regudationy

IR




#) pollution prevention and congrol management system
Hohai Sea has not 2t formed

Diack of systom of environmental
Iitton total congrp) objectives

Y lock of rmation, data integrarion analysiy and
W &change and sharing

U Lack of technology suppory

TION O ewiar Sk
EMEN]

Council and re)
ents ndopled a o
al prodection we

Planning angd

MEASURES GUIDING IDEOLOGY AND BASIC
ES OF THE Bowar SEA MARINE ENVIRONMENT
MANAGEMENT

it Sea maring envircment management should be
ll Implementation of “sustainable development”

} inci education” strategy, as well AS marine
::,{sml;’:{s profection policies and regulations, based
inter-sdminj s i Sea resources development and ecological
ated Manapg Provement and orderly, yn‘d!n”y'dnngc
o of the watg production and mprove quality of Jife. We
sersonnel tra Bohaj Sea and the physica)
n  technolog OWINg principles:

the principle of legal construction
on to the main
it of the Bohai Sea at

Y combined with bogh land and seq
Mllected by the Yellow Sea and the role of
LWith its own laws and characteristics of the

Nimb
(eoliaboration in many areay and levels

the  combined effect of Bohai
ent, required a combination of

enital collaboration between the
participation of social  groups,
Infiltration. the i Sea
POICy-makers need 10°b¢ fully considered
b0 of vari

Vanious departments, coastal loca)
°d enterprises, but also give full
Boessary scientific and technological
I Sen remediation,

MENT MEASURES 6F Boggar SEA
BUTION CoNTROL sHOULD BE TAKEN
L AT PRESENT

Sea poliution prevention

pement of the main problems of
grement of the Bohai Sea, we should
fulating the relevant regulations,
oy Matisfactory comprehensive laws,
aviem. And then we could rely to
0 regulntion 10 controf Bohai Ses
‘Marine Environmental Protection

401

Management
pollution emissions controf
"finctional Bohai
various kinds of regional

standards,

Promotion of overal]
pollutants into the seit; 10 set up
Enmmmgnuﬂ Prolection_ Co-ordination Committee in the

Protection Coss-Cutting issues,

B toestablish a Sound managemeny System of the Bohg
Sea pollution
As  continuous development of we Bohai Bay
development and utilization, we need 1o set up a sound
pollution prevention and control management system of
the Bohai Sea, 30 that the relevant departments under the

protection of marine
damage, organize investigating
monitoring, evaluation,

between
departments, to "BSsist i the defense, investigation,
management”, i rule of law
work. Keep jt always be "strictly enforced” to ensure the
implementation" must have laws in accordance with "
Would alsp implement the responsibility system, i)




e —

departments wider the
Work to prevent water
pollution,

c

Junisdiction of the scope of their
pollution is regpansible for anti-
shall not shirk its responsibility.

&1 up the Science and Ty echnology Suppors System to
Protect Bohai Sea Environmeny
Because of lack of funding
i Sea environmental protection has not been a

protection system, improve its leve] of standardization, We
should Scowrage scientific research and

210 carry owt pollution prevention and ecological
restoration research and building systems
To camry ot pollution prevention and ecological
restoration research and build Up systems, To open up the
ater o repair damage of environment, coastaj erasion and
Scawater intrusion, wetlands restoration and other aspects
of ecological environment of pew technologies; perfict
and healthy marine fisheries eco-environmental monitoring
network; strict dumping management, rational selection
dumping area.
3) Building and improving the envirommental disastey
wWarning system
Specific in oi] spill drifi path for the establishment of
numerical prediction models and oil spill

)T research and apply the control technology for
asvelopment af regional water pollution,
ing non-poimt

Sewage treatment plans studge
technologies of Landfil]
treatment,

reatmentiand the key
Leachate comprehensive

402

D

1o strengthen publicity and education and o carm

public opinion

, the Bohai Sea is the most yubnerii
ecological environment of China's coastal waters We
should be with al| the Bahii Sea region stakehaldu |
develop the genera] strategy of environmenta managm
enforceable at alf Jeyels of society, to achieve u better wim
of the future development. We should share responlnliy
and resolve 10 rely on any single force. We believe i if
welhe
certainly be able 101 o4
effective treatment and protection. It will be ey i
splendid tomorraw of Bohai Sea and the Bobai repin
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Abitraci—the rapig moaitoring and warning technologies of 2)  Geography
1 tide have been a bot topic research gs red tide was one of dccision-m:king for the .
| marine disasters. Iy this paper, the author described (spatial analysis mode] and mathematica] statistic mode] ag

Hdo rapid monitoring and Warning technologies, then

Wed the canstruction of pid mouitoring system, analysis and comprehensive  dynamic odiction, and
#ko described the rapid monitoring and Warning generate high Jeve] of geographica) infamn‘:m‘
based GIS, which made Ereat contribution of red
Fapid warning in Qingdao Olympic sailing,

Y management, and the campater peogram routine or special
O Kevords- Red e, monitoring, warning, G5 fun

_ cu'cn_simulm'm M spatial data, produce the usefi]
I PREFACE mimmnm‘:n. oom?lete human hmd)wd!lsks\
tide (also known 85 red, the it Sl Red tide rapid moniteeing and Warning technology

y known as "harmful algal Blooms®, is that a  7eeds to rely op &eographic infoemation system (GIS)
ical disastroys phenomencn which is technology.

: IL. RED TIDE MONITORING TECHNOLOGY
: it hi : i . S ,
:: ,;:n :::: :mn':jixc&m: :; water The monitoring of red tide js not caly the foundation of
by marine life, When red tide early Wummgmd controlling of red tide, but also an
ifferent types and quantitics of  important angd mdupaml?le aspect. Through accessing foa
can take on such different  large amount of CXpaimental dats from monit

Hed

{omi to take timely measures to control development and reduce
X il B Senificant losses, and also Provides important information for red tide
; 2 ;

. y iti, ¥ Present, the major red tide monit
cvention, countries have sat methods  include:

. : onboard Mmonitoring, buoy-line
Waming systems 5o as 1o be monitoring, remote sensing monitoe;

and achieved good effect dissolyed OXygen, phosphate, Nitrate, chl yil, trace
has made o Summary  metals Fe and Mn, etc), metecrological (wind speed, wind

Gtual function of this System and hopes 0 be direction, temperature ang Pressure), sea conditions (wind
@ basis for applied research on SUNE Up and wayes and tidal

s in i lo monitor red tide Organisms and be ysad for analysis of

phic Information System (GIS) is the red tide toxins.

i collect, starage, management, analysis, and Monitoring of ship-barne is flexible wnd can adjust gs

M surface relevant 8cographic distribution needed, such as monitoring stationg, manitoring clements,

*- part of computer softwars and hardware monitoring of time itor

finction of GIS i three aspects as tim§sa33iﬁve. monitoring staff musg tak

g the weather (it is not suitahje for going ow on the sea an
0 l':‘g;ﬂ"’m“;;‘; :’p‘::z:l”m;“gv::;sz the bad Weather), samples must be sent back to Iaboratory




maonitoring, which can be adjusted mare flexibility, and the
precision of labaratory analytical data {s mare accurate, so
this method is very common on monitoring at present.

B.  Buoy-line monitoring

Equipped with  the comesponding  marine
environmental monitoring sensars st buoys, buoy-line
maonitoring realtimely monitors the values of the marine
environmental elements near the marine, which are senl to
the Data Center through the wireless Iransmission system
on the buoy in real time. Data center receives real-time
data through the data receiving system and real-timely
manitors nunning status of the buoy (the buoy location,
supply voltage, sensor working conditions, etc.).After
accessing to buoys manitoring data, they may carry out
data processing, data snalysis, and then kuow the
environmental quality status and trends of the buoy
monitoring waters in a real time.

The way by buoy monitoring is high-cfficient and
pretty timely, and is less affected by the weather, and the
degree of automation monitering is so high that it can
realize automation monitoring. However, because of fow
marine environmental elements of meaitaring buoys, and
the big influence of monitoring data by the sensor accuracy,
it is necessary to use high-precision sensors and calibrate
sensors in accordance with the monitoring waters, We not
only need solve the problems of the anti-corrosion
protection of the sensors when we use the way of buoy
monitaring but also ake sure the sensoes waork properly.
With the develop of sensor technology and improvi
of monitoring precision, the application of buoy
monitoring has become increasingly widespread,

C. Remote monitoring

Remote monitoring mainly uses satellite remote
sensing, aevial remote sensing monitoring 1o access 1o
remote sensing image data, and then carries out remote
sensing image interpretation, and extracts red tide-related
mformation. Through processing satellite dats to extract
satellite image of monitoring waters and the synchronous
testing parameters on the sea ,which including that: sea
surface temperature SST, sea surface temperature gradient,
NDVI, phytoplankton cell density and chlorophyll a, etc.
Acrial remote sensing data mainly obtain red hyper
spectral data, microwave radiometer data, visible video
and camera data and the range of the red tide digtributicn,
etc. Taking use of remote sensing technology can manitor
a wide range of area so that analyze the quality of the
marine environment from the macro aspects.

Il RED TIDE WARNING

Combined with red tide manitoring dats analysis,
environmental evaluation results and red tide-related
impact factors, the red tide waming mainly uses early
warning model to forecast, releases red tide early-waming
and forecasting on the basis of a comprehensive analysis
and carries out prevention and treatment for red tide, etc
The early waming technologies used in Olympic sailing
competition in Qingdao sea area are mainly as follows:

A, Neural nerwork model of red tide warning

When red tide occurs, using artificial neural network
(BP netwark) principle method to make a comprehensive

Aha

analysis by multi-source maonitoring data acquired fram ";'I‘“'!"I" ;

red tide monitoritig ares, rapidly forms the basi k-; ""'x:.:”
> . we
information of red tide, and makes a prediction of red tide p lll'l

development trends WY, ware

Sunlity of th

8. Experts in early warning systems Ways were

Mainly taking use of a variety of monitoring indicaten
and parameters, considering the relevant factors of red tif

Seming 1o
noring «

to early wamning .The indicators of identifying red tid oys 1o m
used by experts warning system are mainly as follow finalves o
sensory index. biomass indicators: mutritional qualiy§  Wpease,
indicators and biodiversity index e red
C.  Red factor analysiy o petiion

Red fictor  analysis mainly  uses  scawaidji
eutrophication  assessment  and environmental
related to abnormal changes in the analysis of red tule
forecast

The booms of some harmful algal are the result o §
eutrophication of coastal waters [3](3]. When the (gl
of sea water is in eutrophic conditions, the increising
nutrients in  seawater enables to make subwiu
reproduction of plankton, and cnce plankton exploniy
proliferates or reaches a certain level of aggregating
tide will break out. Therefore the water eutropli
assessment of early waming is an important lus
prediction. About evaluation of water eutrophicatim
mainly take use of nutritional status of the qualiny
method, the cvaluation index (E) according  1u
nutritional index claulation (E = COD * e
phosphorus *  inceganic nitrogen  *1000000 1))
calculate. The standards of determining the 1oyl
nutrition is that when > = |, Waters will be
Water eutrophication [5]

In the early stage of red tide outbreak. the e
that the density of some planktan sharply incevnnt
happen, 0 will nutrients such as Dissolvedd o
chlorophyll and PH These anomalies highils 1wy
precursor 1o the outbreak of red tide, therof
introduction of relevant environmental clorionis J
time trend analysis, we can determine whdl i i
abnormal phenomena happening or not, andl i W
the occurrence of red tide

IV. REDTIDE MONITORING ANI) W Aft0114
2008 QINGDAO OLYMPIC SAILING COAIY | ()

2008 Olympic sailing competition wirs Il i 4
in order to protect the ares cleaning, make v b
qQuality reach the standard and avoid the i i a
of the occurrence of red tide, State Oceani Ay
set up a ship-bome monitoring, buoy e "
maonitoeing of the composition of o e
carly waming systems and mechania. 1
emergencies real-time accessing (o
monitaring data, and carried out dats dil
carly wamning, and thes tumely elimina

LU

R TRL]

i

o Hig
A Red Tide Monitaring and Early 1.5
Red tide monitoring network 1 1)
Olympic sailing competition il
buoys monitoring  and  remote g
simultancously. Monitoring of shij bvanr +



wrived on site 1o carry out ssmpling exercise gr 4:00 every
tay and left the ares of he competition back 1o laboratory
bofore 8:00 and then did sample analysis, Monitaring
temilts were announced ar 15:00 and then

. The red tige early waming of Qingdao sailing
- Wipatition areq, mainly used neuraj actwork models,

Wwaming systems, and factor analysis of red tide, a
B nalysis of the mpact of red tide in 5 varicty of factors:

| as weather conditions and sg on, then did
ensive analysis in order 10 ensure thar early
! mdfnfecmhgamacy.

Application example of 2008 Qingdao olympic sailing

ompeticion

L I eerly August 2008, analysts found het dissolved

I chlorophyll; PH fluctuated abnormally when they
d tide early waming buoys online maonitaring data

Frommeinu!miou,weuuscelbnlhcmddm

of dissol

Asalysis of Chlorophyll i aarly Asgust 2008

Red analysis of the extent of eutrophication of seq
Water analysis and found that by the end of July 2008 to
carly August game eu!mphim'jon ‘Water quality of seq grea

Figere 4 Analysis of Evtrophicatian Changing i early Augus 2003

Red analysis uges neural network model of red tide
early wamning 1o predicate that red tide is more likely 1o
happen, the prediction results are shown in Figure 3: 5
number of manitoring stations and the sea area tym 10 red
(Predicting that » larger possibility of the occurrence of red
tide), Analysts also makes use of eXperts in early Waming

nutrients also tend to Increase,
combining with site monitoring the situation: water colar,

launsched a red emergency systems, emergency to carry out
the elimination and Prevention of red tide.

In order to eliminate red tide we used  the method of
spraying the chemically modified clays (natural minera)
flocculation) which veen clay minerals
and the red bio-molecular interaction, so that red fide




*

obviously, Spraying of clay soon settlement did noe result
I water quality of the secondary pollution -what's more
this method is simple and the feasibility of high effective

Figure § Warnisg prediction results of newral network moded

V. Cong LUSION

During 2008 Olympic sailing compesition, the releyant
departments buil 4 Red Tide Monitaring and Early
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Origins and features of oil slicks in the Bohai Sea detected from satellite

SAR images
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Aratte hisory:
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Receivied in rinesed Srm 4 Mareh 3006
Aooepaed 3 March 2005

Mwamatie colire 14 MaTch 2016

101l slicks ware detmomd using sawllie Synthetic Apertune Radar [CAR) imagesin 3011 We investigatsd potential
onging and regional and ssasonal features of oil shick in the Bohai faa_ Dis tanos batween oil shides and potential
origins (ships, ssaparts. and ailaxploiation platforms)and the angle at which oil slicks mowe rela five to potential
driving forces weere svatuated M ost oil slicks were detced along main ship roes rather than around s=aparts
and ail exploitation platforme. Few ail shicdes wene detected within 30 km of ssaparts. Dinections of oil shidks
mowvement wers much mane strangly cornelated with dinections of ship routes than with directions of winds

Keywards:

SaiSe and curremis. Thess findings suppart the premiss that oil slicks in the Bohai®=a most likely originas= from illsgal
0 sEcE disposal of oilpalluted wases from ships. Se=asonal variation of oil shicks fallowsed an annual cycle, with a prakin
AT Images Augustand a mough in Deosmbber.

oaan paleman £2018 Ele=wier Ll All righs neserved
L. lvtrosduetion coditlines of Bohai Bay &nd Laizhou Bay. The summer circulation i

il slicks, wihich ke farmad Irom &1 kinds of oil, re ane of the mast
comman ocean pollutanta It hag been estimated that 0.25% of the
waorld's grods oil eventually enters the global ocesn [Lean and
Hinfichsen, 1992)_ The soutees af adl alicks may be laaked from oil ex-
plaitation piped. shipd and ail-paliutad wastages from rivers ind cateh-
mentd. Laxn knd Hinrichsen [ 1992 ) reparied that improper disposal af
ail-palluted water fram ships is the primary source of oil slicke.

Satellite remote sensing 1echnolagy greatly (acilitaves manitaring af
@il slicki The Northern Branch of the State Ocean Administration
[NESOA) of China has already established an operational monitoring
aystem of ail slicks for the Bohai Sea that is based on satellite Synthetic
Apertune Radar [SAR) imaged dentilfying potential arging of il slicks
and their regionadl dnd s2xsondl distributions aré the long-tarm goals
af the aperational manitaring system.

Fig 1 showws the bathymetry of the Bohai 522 118 & demi-cloied
coxsLal 388 with an averkgs depth of 18 mo The despest sill is up 2
85 m desp, and shallow srexs (<10 m) occupy sbout 25% of the total
ey Circulation in the Bohai S22 condists of 2 il of the Yellow Sex
Warm Current [YSAT) and local coxstal currents [Fig 2). In winter,
the rail of the YSWC can penstrate westwand through the cantral
hagin, and it hilureatas inta sourhiwdnd and norfiward cadstal currents
The northiwnd currents circle clockwise along rhe sadstline in Lisadang
Bay, whereas the southward currents circle anti-clockwise dlang the

= Grmsponding aetter, Teh 0045 3815 7284
Emaladgress Teldmildi T Wan).

Remmpyf el oorg] 000 ) S e e300 S0 00 4
Elgamtar o AT righes ragarasd

similar B the winter circulation in e sauth, but the curments cincle
anti=clockwise in the narth [ Gedn &nd Chen, 1984; Guaner &, 1977,
Guan, 1994).

Az b 3edimen Lary bagin, the Bahdi Say contking dbundant ail fe-
sountes_ Large oil fads in the Bahki Say include Lisohe, Bohsi_ Jidong.,
D.'Aﬂ.'bl'g_ Aind S|Iéﬂﬂ Ii Todae, the kies contking 28 il feldi aver 3000
ail Fu[r{l fived, Mbawt 2000 km af undarwater Flpﬂ. &ivd aver 200 ather
[acilities in totsl The Bohai 528 hasts over 50 seapartd including Tiknjin,
D lizn, \"ingkau. &id Qinhuangdm which canatitute ane af warld’s
mosl prodperoud shipping networks with dazens af ship routes [Li
and Han, 2011; Liveral 20011 LAl oil exploication il ities, ship routes,
and Seaports are potentizl ariging of oil slicks.

2 Data and methods
21, Zagllire TAR images

This investigation used 205 SAR images from the o llewing satellies:
ENVISAT ASAR. Canadisn Radarsar-2, lialisn COSMO-SkyMed. and
Garman TerraSAR. The tadvnical paramerers &re listad in Table 1.
232 Methods ta derect all alicks

il slicks pmduae SRITA SIFS3S Lengion on surllee wWater 3o that L= il
L!ll'_\,' WEWVES Are Sf&'bﬂ:-,' il which maans that oil shick can affect the

micrawave back scattering property af surface water This property
makes ail slick visible in SAR imeges [Fig. 3). The visibility of ail slick
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