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Technologies for marine environmental surveillance 

0)·stein Hoglen. Department of Marine Technology, Norwegian Institute ot Technology. 
Trondheim. 

I. Introduction 

The oceans represent an extremely im
portant factor in determining 1he slate 
of the ecological syslem and the nature 
of glohal weather patterns. In addition, 
ii is increasingly being recognised that 
oceara paramelers may provide early 
warnings of general imbalances in these 
systems. Human usage of the oceans 
includes transportation. tourism and 
cxploilation of living and non-li,ing 
resources. and most of these acti\itics 
VI.ill to some c~1cnt m•o;1tivcly affect the 
marine cnvironm.;;nt. However, it is 
dear that land-hased human acti,ity is 
also important in affecting the state of 
this cn,ironmcnt. 

The oceans arc subject to a complex 
interaction bciwrcn, and a fine-tuned 
balance in, ~1;my factor'i. Small changes 
in this baia11ce may propagate and 
amplify to cause serious environmental 
impacts. Potentially, the end result is 
something over which nobody has any 
control, thus a chief concern when 
utilizing the oceans i!' to make sure that 
the baiancc is maintained. Public con
cern for the environment is growing. 
and at the same time information k~h
nology is making it pos.'iible to rapidly 
monitor changes ir. important 
parameters. Marine environmental sur
veillance is therefore becoming in
creasingly important. 

This article provides a brief intro
duction to the tcch'lologics concerning 
modern marine environmental surveil
lance and forecasting. Equipment and 
principles for huoy systems and oil spill 
remote i;ensing ii; given a more detailed 
dci;cription, because these arc arcai; 
where modern technologies arc most 
likely to contribute to a i;ound develop
ment of the oceans' resources. 

2. Performing marine 
environment surveillance 

Oceanography- the study of the 
oceans - includes biology, chemistry 
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and geology. together \\ith several manned stations sulh as aircraft and 
other sciences. It is dear that due to the vessels. 
multiplicity of arcai; represented. 
oceanographers seek to underi;tand an 
exceedingly complex system. Accord
ingly, samples and measurements f1 om 
the seas arc taken on numerous 
parameters and in several different 
manners. Sampling hca\y metals traces 
10 the sea bed surrounding the offshore 
installations in the North Sea and as
sessing fish resources in the Indian 
Ocean arc both examples of where 
marine emironmcntal surveillance ;s 
important. 

Traditionally, samples and measure
ments arc taken from manned expedi
tions and metering stations, combined 
\\ith observations from aircraft and re
search vcs.c;cls. There is, however, a grow
ing use of automated system.-; positioned 
on buoys and satellites, giving researchers 
regular and acC'Jrate real-time data. One 
such system i'i illlL'itratcd in figure I. Some 
mcac;urements still cannot be automated 
and thus have to be performed by man. 
The task of detecting oil slicks and red 
tides arc examples of phenomena that 
generally have to be monitored from 

3. The market outlook 

The market for marine cmironmcntal 
technology is suhstantial. In Europe 
alone it ha.c; been estimated at ahout 
£5<XJ million annually. In the field of 
marine environment sun·eil/ance tech
nology alone the annual turnover is 
probably several hundred million 
pounds sterling worldV1.ide. The market 
for such technology is still in the 
preliminary phases of dnclopmcnt, hut 
is expected to experience a rapid ex
pansion in the near future a.; needs and 
demand<; for marine pollution control 
technology increase. It is likely that in 
some years all major sca5 VI.ill to some 
extent be covered by surveillance sys
tems. and the need for spare parts, 
maintenance and new technology will 
surely keep this industry prosperous in 
the future. 

According to one manufacturer in 
1he industry, there is not too much con
cern about the fact that sales figures arc 
relatively low at present. The research 
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pmgTammcs arc intended hl prnducc 
tcchnol,~~- that is certain Ill llc in in
creased demand in the future rather 
than generate shllrt-tcrm profits. The 
focus orthcsc programmes is m'lstly lln 
electronics. d.tta telemetric and simula
limt'mll<lelling cllmputcr programmes. 
Due partly to El!ROMAR"s 
(European Rcscan:h <. \lordinati,ln 
Agency. ElfREKA:s project for a llct
tcr understanding of the marine cn
\iwnmcnt and its treatment) efforts in 
promoting coop.:ration in this field. 
Europe has pr,~Yfesscd Cllnsidcr;itily in 
terms of lmow-h,lw and resources re
quired to compete \\ilh the LISA and 
Japan in the international market for 
marine cn\ironment technol,~ry. 

One feature of the market for this 
technology is that the m.1nufacturers do 
not need to devchlp special products or 
markl·ting techniques. That is to say 
that the rele\·ant technological solu
ti,lns ar.: quite similar regardless ,lf the 
uses to which it is put. 

Typical direct or indirect users ,,f the 
technologies include: 
• k :search institutions 
• Puhlic authorities 
• Aquaculture.'fish farming interests 
• (. ·ommercial fishing interests 
• Tourist industries 
• Research institutions 
• Navy and coastguard 
• Oil companies. 

4. Data acquisition buoy 
systems 

4.1 Data huoy.r 
Thl· initial open ocean dala huuys were 
large, stahlc steel structuri:s of more 
than eight metres m diameter. Their 
site necessitated police escort during 
road transport, and m<1in1cnancc cosls, 
particularly of the three poinl moor
ing. ... were high. Later, sm311cr huoys 
pro\'ed impractical due to difticuhic:r. in 
deployment or acccs:r. from small hoat:r. 
when servicing. Today's h•Joys arc 
usually one lo five metres in diameter 
and have a displacement of ahoul a 
hundred kilograms. Their shape may 
differ, depending mostly on how the 
tmoy is supposed to move in relation lo 
the sea's surface. The wave directional 
type follows the wave frequency, while 
the vertically stahili1.cd type adju.-.ts to 
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the resonant fn:quenq· of the wan:s 
and \\ill remain wrtieal. Figure ~ is an 
illustration of a typicai modern data 
huoy. As this figure shows. a modern 
huoy usually has the following parts: 
• Central huoyancy unit. either of wa\·e 

directional or \'crtical i.tahili1cd type 
•An instrument well, which is 

protected from moisture. This sys
tem is often integrated in the central 
huoyancy unit 

• Mooring system 
• lnstrumcnt'scnsor tower 
• Sensors for data al.'.quisitinn 
• Equipment for data transmission 
• Data pr,lCcssing and storage 
• Power supply. 

Since maintenance is difficult and 
costly, ~ystcm rcli;thility and durahility 
is one of the chief design goals for such 
huoys. ·\cceptahle rcliahility is usually 
achieved hy the careful selection of !.ys· 
tern components and a high degrc~'. of 
redundancy within the system itself, 
causing duplicati.in of many com
ponents. Durahility is partly a function 
of the rcliahility, hut also involves con 
sidcrations of the power i;upply's Jura· 
lion. 
4.2 Sen.rors for data acquiJitio11 
A wide range of scns1•rs may he cnn· 
ncetcd to huoys, the most common of 
which arc those designed for measuring 

the foll,l\\ing paramctns: 
Physical data 

• Wind speed and din:l·ti••n 
• Atm,lsphcrit: pre~'urc 
• Humidit\· 
• Sea temperature pr,lliks 
• Si!!nilicanl waw hei!!hl 
• Waw pcri,,J and Jirn·ti,•n 
• Curn:nt wlocity prnliks 
• Radillat:ti\ll\ 
• Partide conccntratillns 

l 'bemical data 
• Salinity a1 \ari,lus dl·pths 
• Chemical comp•lUnds. sul·h as 

o'.\~gcn and traces of hca,·y metals 
Biological data 

• Concentrations ,,f nutrients. such as 
phosphor and sulphur Cllmpt1unJs 

• Algae Clmccntrati,ms 
There an: numerous manuLKturers 

of these sensors. hut m•lSI manutK
turers of hmly systems ha\"e h• eh•l<•se a 
limited ram!c for adaplilln and \\ill 
thcrcfme normally pwptise a limited 
selection of sensing de,iel"S. 
4.3 Data pm1:t•.rsi11g a"'J .~tor'1gt' 
The sensors must he intcrfal·cJ with an 
operating system that triggers measure
ments al the correct time and prc
prnccsses the data hcfore transmission. 
if such transmission is m:eded. The s\s
tcm design als,,J.~pcnds on \\hcther thl." 
data \\lll llc transferred in hatl.'.h or real
time. In the former, there \\ill als1l he a 
nel·d for lcmpora~· storagc. hut in ;my 
case hackup files arc s11mctimcs slllreJ 
on a hard di'e on the huoy irsclf as a 
s;1fcguard against system f.tilurcs. The 
computers arc quite similar to p11werful 
personal computers and arc u .... u;1ll~ ;1s 
scmhlcd on rhc huoy. t'onsiJcrahlc cf. 
forts haw hccn vcsted into rcdurin~ I hl· 
power rcquircmc11ls 1•f the computers 
and thc nmm·ctcd sysrcms. 
4.4 Data tran.m1i.ui1111 
The only means nf transferring·' 1ta in 
rcal-time from the huoy hl the sh,1rc 
station when the huoy is far awa) fr11m 
the shore ii; eurrcnrly through satellite 
tram.mission. For shorl Jisl;tnl·cs ( the 
destinalions havc usually to hc in sight). 
VHF (very high frequency) 1lr l !llF 
(ultra high frequency) rnmmunic.1li110 
syslcms arc used. There arc currently 
sc\'Cral satellite nm1munication sys
rcms in u~c. for inslance .\RC i< >S. ll'li· 
MARSAT and METEOSAT, and 
mnre of them will he appearin~ in 1hc 
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futurl'. Th1.: l·h,•i•c ,,f '''lt·m dqx·nJ-. 
1.>n l°ll'h'nwr ne·l'lb. tht· 1.•rl,il ,,f !ht· 
rde\;ml -..l!dlitt· ... the intaL.1.:t· ••n
b1.•;irJ thl· hu,•y .mJ. ,,f ,,,ur-.,-. ;1-.,illin!!
nl·" h• 10.1y th.: rl·quirt·J pri,:l·. Fu1url· 
-.y -.1l·m, may inl·,•rp•'r .1k '"lu1 j,,n, 
b.bl·J ''" 'i!!n.11 lr;m,mi-.-.i,•n thr,•u!!h 
,h,· \\.1ta. hut thl· tl·'t r,·,uh' ,,f -.u•h 
prnh•typl·, ha\l' y .. ·t h> be m.1J;.: publi•. 
4 __ ;;; /', 11,·,·r .'llf'{'fr 

Thl· l"''"·r -.uppl~ f,,r 1h1: J.11.1 .1n1ui,i-
1i,111 btlll\' ,,,n,liluk' .tn imp••rlanl 
,,b,t.1dc In dnd1•pml·nt anJ ,kph•y
ml·n1. l·n1il fl"l°l'lllh 1r.1dilh•n.1I h.11-
lcric-. h;1\,· ''l'l·n !ht· -..•k -..•Ufl"l' ,,f 
l·ncr!!'· hut the pr.•hkm \\ith 1hi-. ..,,Ju-
1i,111 i' 1h.11 1h1: h;11ll·ril·, h.1\l· h• Ix· h•-
1.111' ,,·.1kd ;1)!.1in-.t -.;:.m.1ll'r. pr.•Ju•in:: 
l''''"·r ''ithin l•ull..y l".1 .. in!!'· Th.: h.11-
lt·rj,·, 1hcm"·hl·' .trl· -.uhjn·1 h• k;1k-. 
.tnd .trc l.1r)!,-. l,ulk\ .tnd he.in. Thl·\ .tr,· 
;11"' diflin1h 1•r d;tn!!1:r.•l1' h• h.mdk 
.•nll requir,· frcq11l·n1 m.1inlt"n.tnl°l". 

_.,,.. ;1 ,,,Ju1i,•n I•' m,,,, ,,f thc,l· 
pr. •bkm ... \\" e·,1 in!!h· •1i..e· s.-il· n.-...- .\: 
Tl·.-hn,111•)!\ ( \·nte·r h.1, de·\;.·h•pcd ;1 
nn' ,.._.,,,,.11..-r l•.111c·n: Se.1l \:IL The· 
•••re· i,ka h,·hin1.I S..:;1C..:ll j, h• bl·ndil 
fr1m11hc hil'.h Ind-. ,,f di'"''"·d '''Y!!Cn 
111 lhl· ,,;i\\;1kr h> -.par!.. a chain ••I r1:.K-
1i,1n ... Whe·n dq1h•h·tl. lhl· \\h1>k .-dl i-. 
imm,·r,l·,I in .tnd tl, ,,,,J.-d by 'c.1w.11l·r 
.ind j, lhth 111•1 .1fk.-ie·,I h\ pr'·"ure·. 
rhn1: j, lh;.·rd.•re· ll\l need f,1r ;1 pr,·,. 
-ur,· re·l'.ul.1111m '''km. ;1ml 1h.· '''ll·m» 
bull. w,·il'.h! .tnd •••mplcxity i-. )!rl·atly 
r,·du,·,·d. Th,· pr. •ce·" im 1 •h ,·d i-. rd.1-
l I\•· ly .. imp!,· . .-\ li)!hl\h"i!!hl mt·mhr.tnt• 
(th,- r.11h1•dd l1•rm' .111 ••rl·n ,h.-(1. Th,· 
nw111l•r .uw j, I hin .md rubh,·r-lil..,·. '' •m
l'' '''·.I ,,f ..-.1rb1•n .111d Tdl1•n lilm ;in.I j, 
h1 •I pr,· .... .-d 111111 • ;1 md .1 I ,,·r,·,· n. :\ p.1r · 
1i,·ul.ir ,·,•111p1int·111 in till· 111 .. ·mbr.111,· 
.1rt.. ·'' .1 .-.11.1(,,1 ll' pr11duc,· h\\lr11\\ I 
i,111, lOlll fr.>rn th,· di'"'h,·,I '''Y!!t'n 
.1nd 1h,· \\;tin. Thc .. c i1•n' then ,·nt..-r 
in111 .1 rt·.1,·1i1•11 \\ith 111.1)!n,·,ium pL11,·-. 
1•r r,,tf, (the ;t111•dd within till' 'hdl I•• 
pr1•duc,· rkrtri,·i1\. Thi' "'lu1i1111 111.1\ 
pr .. vid,· a ,1;,bk h>n)!·t..-rm .. upph ,,f 
dr.-tri1.·i1' l1>r undnw.11,·r ;111d in·\\,1ln 
.kvin·-.. 

T11t.il avail.1bk drd rir.il n1rr,·n1 
frnm thi' '''km j,, in part .. 1 fun.-ii.11111f 
thr 'urf.1,·r ;1r,·.111f the •;1th111k and thr 
.1n11dr. :\cnirdin).!lv. S1·.1Cdl r.1n I · 
1k:.i)!nnl lo ddi\1·r p11wn .1ppr11pri.1k 
111 mi .... i11n rn111irl·n11·11h. ·\n l"'"·•mpk 

.\fumrl' /11tl1wnal T1·d111t1lt1,_'\ .. Xt1. l, /'NI 

,,f an n:i-.tin!! t-;tlll'fY is ••nt· that l·.m 
Jeli\;.-r _\wall' al 1 ..t '''Its ,,,n1inm1usly 
f,,r •'Ol' ~t.IL rhi, _\-\\J.ll system \\ei!!h-. 
.1ppr••'-im.1.tdy -'~ kih•, and l·;tn ht· 
Jl·-.i!!nnl in 111.1.ny !!l"l'lllctries. t · r.like 
tr;Hlili••n.1.I hallcril·,. Se;1Cdl j, n••I 
ne!!ati\t·ly afk,:1t·J t-y t..:mp..:rature. In 
LKI. l1•w ,.._.a 1l"mpl·r;1tur,·, a•tu.1.lly im
pr.•\t· halll·r~ rcrf,,rmanl·e bl·l·.1us.: 
,,,fJ "·•Irr n••rmally l"•lnt.1ins n11•~l· 

1>X~!!en lh.m warm \\;ttl'L 
Thl· f.t.-t th.11 .1 d.ita hu1l\ i-. -.ur

n•undl·J by n;1rural t•n..:r~~ s••Url·e,. likc 
thl· 'Un. \\a\l·s anJ winJ. ha, hwu!!ht a 
f,1,:us 1>n df,,rh h• make the hu1.•y sdf
.. upplieJ \\ilh en..:r!!'· C kean,,r expLtins 
th;1t 1hi, iJe;1 "·'' iml·-.li!!ateJ anJ 
.1:•.111J,,n..-d by them l<ir;1;1t-ak. 1'1'>11. 
Thl· rr·•hkm j, that l'Uffl'nl lel·hn.•h>)!\ 
.-.mn.•1 rrnent tht• p1.•wcr pbnt fn1m 
;1fk,·tin!! thl· bu1•y ·, 111\>\emcnt and 
.. 1ahili1y. Thu,. n11"1 t·urrt·nl p11w..:r 
pl.mi-- ;ire ltkdy h> l';1use unrdi;1hk 
n!l·.1,ur•·mrni.. fr,,m the m11-.t ,l·n-.iti\e 
11f m.:1nin!! Jni.-..:s. In .1JJiti1•n. l'\l'O 
\\ith .. u,h P'"'n pl.mt.. ,,11111· h1"''' 
,1,, 111ili1t· ,.,!;ir p.111d, th.11 d,1 ""' ;1llt:d 
m••ti,111 ;1 b;111ay 11111,1 I-.· ad.kd h• 
pr.1,idc .1 'lrady .. upply ,1f l·na~~ I•• 
,·,1111p1·n ... 1tr f,1r •h;tn!!illl'. \\c1thl'r .-.•n
di1i,1n ... 

5. A\ailable marine 
suneillance s~·stems 

_;;;_I S.-1.ff.·I 

The J,>hn, 11.ipl..in, l ni\l·r,ity .-\pplird 
Phy .. i..-, L1h11r;11lH\ tJlll. :\Pl.) h,,, 
drn·l1•p1·d ;1 s,,,,·m !.1r :\1-S,·.1 Fn
' i r "nm,. n I ;ti :\ n a I y 'i' ( S :\SI':\). 
S -\SF:\ .. upp,1rh th,· ;Kqui,iti1 •n .ind 
.il1111"l r,·al·tinll· analy~is ,,f l·mir.111-
m1·n1.tl d.1t;i f,1r .1 widl· r.ln)!l' ,1f 
nw1,·,1nil1•)!ic1I. ,,,l·;11111!!r;1phi1· and •·n· 
\ir11nm,·ntal 'tudir,. Dat.1 j, n11ln·1rd 
h\ ;1 v.1rirl\ 11f "'n"1r, n>nnl·ctl·d 111 ;1 . . 
n.·1w1•rli. 11f l'••l11(llllrr-h;"nl ;1n;1h-.i-. 
'Y'''·ni.. in,talkd "" ,urfan· ,hjp,, ,,,,_ 
Ii, 111.tr y p L11 f llf m' .111d I'·.\ () r il1n 
.1irn.1ft. 

Ty piral ;tl-'r .1 \'\f'l'fim,·nh ind11d1· 
unit-. li1tnl 11111 with nll"ll'\lr11h1).!ic.1l. ,,.,, 
.. urf.1rr .ind watl·r·n1lu111n m'.';i..url" 
ml·n1 '''n"'r'. S:\SFA s1>ftw;ir,· 
h.l\"in!! a U,l·r-friendly interfare run-. 
on pa-.on.11 ,·11mp111,·rs umkr thr :\1S· 
l>OS 1l(ll'r,1tin~ ... ~-.trm hl ml1nit11r ;111d 
n 1111 r1 •I dat .1 ,1n111isi1i1111 .ind !lfl l\'n,in!! 

al tht· \;tri1•us l1•1.:ali1•n-.. Da1.1 n•lkdeJ 
;II -...:a ar• :.hn.:J ;n S..\SE..\-f,,rma11,·,I 
Jatab;l,l''· The rre·pf\ll"l'!'>SeJ 
da1ab.1ses ;ire tht·n tr;in-.krred 1.w1.:r thl· 
lntern;i1i,m.1l \fari1iml· Satdlile Or
!!aniJ'ati,,n ( l'."\l..\RSATl t.:k·,·1•m
muniL11i,,n, nct''''rk. Except f,,r th.: 
slat ;,,n, ;11>,,;irJ P-.\ aifl·r;1ft. the 
S:\SE.-.\ ,ul>-.y,tcnb .m.: n>nnedl·d h• 
.. tand.ml l,\t..\RS.-\ T ,·quipml·nt with 
h1llh dial-up and k.1,cJ n•mmn•ial 
line .-.ip.1l>iii1y. St.11i,,n, .:b1>;1rd ;1ir•raft. 
naval air st;1ti1•n' ('AS). .:.111 l1•r in
sl;tnl·,· J,,\\111,,ad tl·mpn.1111rc-pnilik 
J;1ta h• nu· .-.\PL \\ithin minute' .thl·r 
the air.:rah land-,. 

[);1t;1..:1>lkl·ll'd l>y all .1.t-,l·;i units and 
the ~..\Ss arl· inlq!rak·d int..• m;1-,1..:r 
J;1tahases. Thl'Sl" J;1t;1l'-;1st''> arc 1h,·n 
-.uppkmcnteJ ''ith hi,h•ri,·.11 dat;1 ;md 
s.1tdli1t· fl'nl••l1' 'cn-.in!! data h> dc\d•'P 
;1 n1mpk1t· nl·;1r-rl·.1l-1imc pidurc ,,f 
n•nditi1m' .11 thl· tot-;trl·;1. Result' 
fr,,m the ... c analyse' nuy th.:n ..:nahk 
..:xp..:rimcnt1:r, "' ;1djU'>t the 'tati.m·, 
n•mpul..:rs and ,1p1imi1e the tt·,tin!! un
dl·rt.1h·n fr.•m th,· ,1.11i''"·'· 

Th..: scn"'r' surr•1rt l·,1ntinu11u .. 
mc;1,Url"nlt'nt ,1f up h> ih p;ir.tnll"l..:f,_ 
P.1rti.:ipatin!! \l'"ds ;irl· li11cd ••lit with 
Endt·.:1> W;l\l' Tr;1cl.. bu,1\ •,\-,ll·m-.. 
whi..-:1 immt·Ji;tld\ tr.111 ... kr ,fa1.1 t.1 thr 
ship f,1r the Jl·tt·.-1i,10 111 \\;l\l' hei!!hl 
and dirn·ti.111. L1l·h pr,,fik .-.111 •••nt.1in 
up h• h.111111 d;1t.1 p.1irs. 
'i.:! OlHS 

lhl· (),x.111 l>.11.1 An111i,i1i,111 Sy,km 
(OD:\S) fr.•m Sp.11·,· Tn·hn.,h1).!Y S\v 
1.-m, Ltd. i-. dl·,d,1pnl Ill fil! thr 
\\l';tthl·r 1.bt.1 inf11rm;11i,111 ).!;tp in th• 
L1,1crn :\1l.1111ic rhl· ''"''"m mal..e-. 
.111h1111;1ti..- emir.mm,·nt;1I 1•b~l·f\,1ti1111-. 
;ind tr.111-.mit.. c11mpilnl rt·p11rt.. h1 th,· 
land-ha,cd n·ntrt· ,-j;, thl· :\ffTF< >SAT 
!!,.,,s1;11i11nary -..11dlitl· linl... Thl· n1l
k..-11:d dat.1 indmk wind -.pn·d., ;ind 
dirn·til1ns. ;11 m11sph.-ri,· prt·"urt·,, ;1ir 
tl·mpt·r;iturt·:-. ;111J humiditio. ·'~·;i 

tt·mpnaturc,, -.i!!nilir;mt w.l\e ht·i!!hh 
;ind waw pl·ri111b. Th,· d;it<1 arquisiti1•n 
unih ;ir,· d,·si).!nnl 111 minimiJ'l' p11w..:r 
r,·quin·ments, pnformin!! nen·ss.1ry 
'i!!n"I nimli1i1111in)! ;111d l11AAin!! funl·· 
ti\lns without u ... in!! a minl1pr11n·ss11r. 
Due hl '>Y'>km rnlundanl'~". ;1 full ... ynop
til· report can hr ren·i\l·d n.·n in lhl· 
en-nl nf failurr t1f nnr data a.-quisiti1m 
unit and 11nl· data lran-.mi-.silln unit. 



Buoy locations arc given hy two 
ARGOS satellite transmillcrs. which 
also transmit reduced data sets of .'\:! 
bytes to shore. 

The ODAS huoy uses an elastomer 
foam hull covering a steel skeleton and 
instruments. The comhination offers 
great durahility and self-fending 
properties; the huuys arc able to 
operate with maintenance interval" of 
si.'t month..'i. 
5.3SEAH'.·tTCH 
The SEA WATCH system, de\-doped 
3s a part of the EUROMAR 
programme, is proposed as a marine 
cmironment monitoring system. The 
de\·clopment of the system is primarily 
undertaken hy the Norwegian company 
OCEANOR. Fully developed. 
SEA WATCH is supposed to cover all 
the seas surroundmg Europe: the 
Mediterranean Sea, the Eastern Atlan
tic. the North Sea. the Barents Sea and 
the Baltic Sea. Th;: purpose of 
SEA WATCH is to: 
• Prmide information on the current 

status of, and changes in, marine en
\irnnmcntal conditions and sde'-1ed 
pollution parameters 

• Document trends in en\ironmental 
cnnditions 

• Document the effects of protective 
actions 

• Prmide warnings so that immediate 
action can he undertaken, for in
stance in the case of algal hlooms or 
major oii spills. 
The key feature of this system is a 

new generation of huoys, the TOBIS 
~Mark J) buoys, developed hy 
OCEANOR for real-time monitoring 
and forecasting of marine and 
meteorological condition.'i. TOBIS is 
\-crtically stahili1ed and hascd on a 
irar.sparcnl frame surrounding a 
central buoyancy. This frame is the plat
form for sensors making meteorologi
cal and oceanographic ohscrvations. 
Proccs..c;or and interfacing electronics 
arc designed to minimi1c energy con
sumption, and th•: huoy is able to 
operate at sea for months without main
tenance. The data acquisilion system is 
~lllilt up around a powerful CiENl-200 
unit that facilitates instant and accurate 
data collect ion and processing. The 
TOBIS buoy has a 40 megabyte hard 
disc on-board where all I ransmitted 
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data 1:an he sl;.lrcd as hack up. Thert· arc 
scwral sensors availahlc for the :-.~stem. 
for instance sensors to monitor waves. 
wind speed and direction, air tempera
ture and pres..,ure. current wlocity and 
din:ction, muhi-frc.:Qucncy transmit
tance. radioacli\ity. nutrients. oxygen 
anJ temperatun: and salinity profiles. 
Some of these sensors, for instance 
those 1~1casuring radioacti\ily. arc u~.;
quc for SEA WATCH. 

Communication \\ith shore stations 
is conducted via satellite. The data 
tclcmctry/satcllitc syskm ARGOS is 
the standard at present, hut in the fu
ture INMARSAT Std-C is cxpcctcd to 
replace this system. One advantage 
\\ilh INMARSAT is that twt•-way com
municali•>n \\ith the huoys is made pos
sihlc. With such a communication 
system researchers at shore stalio(lo; 
can. for instance. change logging inter
vals and transmit software to the 1-iuoy. 
improving the quality of thc surveil
lance and thus the u1ili1~tion rate of th1: 
,·xpensivc huoys. 

The SEAWATCH system is 
presumed to be marketable outside 
Europe as well as in the proposed 
EUROMAR programme. 

6. Oil spill remote sensing 

Recent large oil spills have turned 
public allcntion Inwards oil pollution 
and triggered increased concern for the 
prohlcm. Remote sensing is one of thc 
more efficient ways of tracing oil spills 
for counter-measures and i" gradually 
llcrnming more important. The mini
mum expectation from such systems is 
that the clean-up authorities or the 
spiller recciv:: information of the loca
tion and extent of the contamination. It 
is increasingly rccogni1cd by spill 
dean-up personnel that remote sensing 
can he used to significantly increase 
spill comhal efficiency. Advance'.'. in 
electronics have made advanced in
strumcnlation much cheaper and many 
new capabilities arc now within reach. 

Unlike general marine environment 
surveillance, which mostly focusses on 
spot-sensing lo gel information lo 
generate statistics on cnvironmenlal 
condir ions, oil spill re mote sc nsin~ 
traces slicks explicitly. Therefore oil 
spill surveillance syst.:ms have to cover 

the wh,1lc area nf t."••nn:rn and thc j••l'i 
can normally n••I tic p.:rfllrmcd ;1Jc
qna1cly hy data at.·qui:.i1i,1n l'iu"~"-

The definition of n:m111e sensing is 
that mcl.·h;.mical ur clectwnil.· dc\·it·cs 
arc used to detect lhc target fr,im a 
distance. The m••st nimm•m form of 
remote sensing as applied Ill• •ii ,.,pill,., is 
aerial remote sensing- using an 
aircraft as a platform for e4uipmenl 
and control. Satellite' may he uscd. 1-iut 
this is more rare. 

There arc currently five \\Cll-kno\\n 
tcchni4ucs for aerial remulc ... ..:nsing. 
They will he dc ... crihcd tiricfl~ 

hereunder. 
6. I Optical cech11iqr1t·~ 
The most common tcchni4uc' ntili.rc 
optical sensors. Cameras. hoth still and 
\ideo, arc particularly c.1mm,1n Jue to 
their low price :ind arc nllrmall~ u ... ed in 
aerial mapping. The h:chn,ilo~-y utili.res 
the fact that oil has a high rcflcctant.·c 
factor in thnisihlc sped rum and is thus 
easily dctcctahlc. It is ho\\C\l'.- largcly 
restriclcd lo documcnlati<m hec..1u~e of 
scwral interference., and the lack of an 
error-proof oil dctec1i11:1 mechanism. 
For instance. sun glints and wind sheen ... 
arc conmonly mistaken for oil. S1ill. 
several companies arc t:t.Iuippcd with 
airnafl and camera" hJsed on this le1.:h
nology. The cameras u ... cd c;m he ordi
nary tck\ision camcrJ:-.. h11m1: \idco .... 
laser-illuminated telc\isions, scann..:r ... 
and still rnmcras. Manufacturers in
cladc Texas Instruments. Ekndix. 
Daedalus. HRB Sing..:r. MDA, CCRS 
and Actrum. 
6.2111/rared ft'll.wrx 
Oil, being ·optit:Jlly-lhid.". ahsllrfi, 
solar radi;1lion and rL·-l'mits ii ;ss 1hcr
mJI ..:nerb'Y· a phenomen•m Iha! mah' 
oil de!et:lion hy infr<trcd scnsing pm· 
sihlc. Thick oil appear' "h11i'. nr white 
in infrared rcprc ... enlati.in, in1cr
m..:dia1c thickncs,..:s ap(l\.-.1r l."ool, or 
·hlack', while thin oil i, nnt dt:lcl'l<thl..:. 

Sc:rnners with infrJred dL:lel."lllf~ 

were largely U!;ed in !he pa,t. hul Inda~ 
infrared c.1mcras arc the mos! lomm11n. 
The method, prmiding ret1li\·c 1hirk
nc~s information, is usdul hn:.tUsl· ii 
hccom..:s possible to dm•('I l."ountrr
me;1surc equipment lothc 1hickc,1 scl'· 
tion' of the slick. Oil dett:l."lion in the 
inlrared i~ not a dclinitL: mclhod due lo 
inlcrkrcnl'C and suhseqU1.:nl idcntific.1-
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lion ,lf fabc largcls. Sul·h inlcrfc.:rcnccs 
include.: weeds. shoreline and oceanic 
fnmls. Infrared sensing is. howc\"cr. 
rdatiwly incxpcn~i\·c and is currently 
an ir:ip11rtant tool used hy llil-spill 
rc:motl' sc:ns,lrs. Sc:\"cral commercial 
unit<; arc a\"ailahlc. among which an: 
those manufacturc:d hy Flir Systems. 
Honc:ywdl. Lockheed. Acrnsyslcms. 
Barr & Str11ud. <icncral Ekctric. 
Booth. Agcma. and Hughes. 
6.3 C/trai·io/t'l wn.mn 
Thin layers of oil-slicks display high 
rcflccti\ity of ultra\iolc:t radiation. in 
n•nt rast to inf r an:d radiation. 
l"ltra\·iokt sensors arc therefore 
suitahlc for mappin~ thin sheens of oil. 
Nol surprisingly. ll\erlapped ultra\iokt 
and infrared images arc often used tu 
prcwidc a rclatiw thickness map of 
spills. Scanner data and push-hroom 
scar.ncrs facililate easy super-imposi
tion of dala and the production of 
IR liV mcrlav maps. l'ltra\·iokl 
cameras, although incxpcnsi\"c, arc nol 
used to a great extent hecausc of dif
ficultic:s in o;,uch image: owrlapping. 
Like infran:d. ultra\iolet sensing is suh
ject to many interferences and false im
ages such as wind slil·ks. sun glinls and 
hiogenic mal.:rial. Uowc\"cr. hccause 
these interferences an.: often different 
from those arising from infrared sens
ing. the comhination of IR and UV ""ill 
frequcn1ly give a hcuer piclure of oil
spills than the nnc given hy using either 
technique alone. 
6..1 Fluommt•t.ric J•'ll.w~ 
Fluorometric scnsors exploit the 
property of some compound'\ in the oil 
10 ahsorh uhra\:11lc1 light and re-emit 
part of this cncr~·y as \·i.,ihlc rays. Since 
\cry few 11ther compounds cxhihit thio;, 
heha\.iour. fluorcscercc is a strong in
dicat inn nf nil prescnce. Natural 
fluorescent suhstanccs, o;,uch as 
chlorophyll, fluoresce at wavelengths 
~uflil·iently different from oil to amid 
erroneous identification. In addition, 
different types of oil give slightly dif
fcrcnt nunre .. cent responses, which 
under ideal conditions, makes a dif
ferentiation pos~ihle hctwcen. for in
o;lance, heavy and light oil. Despite the 
exi:ellcnt promise of this technique, an 
j,Jcal instrument has yet lo he designed, 
hut developmcnl <:onlinucs, primarily 
11n laser fluowse no;,nrs. Oldcnhurg. 
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Italian. Barringer and Bri1ish 
Petroleum arc among the C•lmpanies 
working 'ol.ith the 1.kwlopmcnl of such 
instruments. 
6.5 MiaoK·an! and r11dar 
Capillary waws ,m thi.: oce;•n rcfli.:ct 
radar c:ncrgy pmducing a ·hrighl · image 
known as sea clutter. Oil on the sea 
surface dampens some ,lf the small 
capilla~· waves. and the presence of an 
oil slick can thus he detected as a 'cold. 
sea. or the lack of sea clutter. Unfor
tunately. oil slicks arc not the only 
phenomenon that can he detected in 
this mannc•. Interferences arc many, 
including freshwater slicks, \I.ind slicks. 
wa\"c shadows hehind land or struc
tures, calm wall:r ahc.wc weed hcd~. ~la
cial fluor, hiogcnic oils. ice, -.nd whale 
or fish sperm. Radar is. despite these 
limitations. an important tool for oil 
"pill remote sensing hecause it is the 
only useful sensing technique for large 
area searches and is one of the few that 
can he used al night and through cloulis 
or fog. There arc two hasic types of 
;-adar that may he used in oil-spill and 
general en\"ironment remote sensing. 
Synthetic Aperture Radars (SARs). 
and Side-Looking Airhornc Radars 
(SLARs). where the latter is the oldc'>t 
and cheapest system. Standard military 
or ship radars ha\"C little, if any, applica
tion lo oil spills. They may, howe\"cr, he 
customi;red 10 he useful in tracking oil
spills and may then pnwe useful. Erick
son, Motorola, EMI, CAL. 
Westinghouse, ERIM. Cioodycar, JPL, 
and MDA arc among the manufac
turers of these radars. 

Microwa\"e Scatlernmctcrs and 
Micrnwa,·c Radiomders Ouile '\how 
similar properties as radars. A seal
tcromctcr is a de"ice that measure<, the 
scallcring of microwave or radar wa\"c., 
hy the target surface. It has the ad
"antaltC of nadir aspect. and ha~ 
l·apahilities during aerial c1weragc 
similar lo that of optical sensors. The 
chief disadvantages of the scat· 
lcromclcrs and radiometers arc the 
lack of positive identification of oil and 
the lack of imaging capahility. Ryan and 
MPR arc among the producers of these 
instruments. The Radiometer has hcen 
tested for year:; without succe!'.s in oil
spill remote sensing. 

7. Satellite remote sensing 

D..:spile the quite common notion that 
sa1clliles may detect e\"cry ohjccl of 
si;rcs down to that of an apple. there arc 
.several prohlcms inrnl\·cd in u.sing them 
for remote sensing. the most important 
limitation of which i.-; the small frequen
cy wi1h which G\·crpasses occur. 
Another i~ that most satellites rely on 
clear ,,kics lo perform optical work. 
These two factor<, comhined gi\"e a low 
dclcclion capahility of oil-spills. This is 
illu.strated well through the Exxon l'al
Je: oil-spill ca...c; although vast areas 
were ccw;;rcd hy the spill for m·cr a 
month. only one clear day and one satel
lite o\·crpass occurred in conjunct:on in 
this period. A third disad\·antagc of 
satellite remote sensing is the difficulty 
in. and time needed for, dc\"eloping al
gorithms for choosing the ohjcct of sur
\ e y. Although the location was 
precisely known, ii took more than two 
months heforc the first group managed 
to detect the &,;on Va/de: spill in satel
lite images. From this, one i~ led to 
conclude that optical satellite imagery 
docs not offer much potential for 
remote sensing of oil-spills. Availahlc 
systems include NIMBUS. CiOES. 
LANDSAT SPOT, SEASAT, ERS-1. 
JERS-1. and RADARSAT. The last 
four of these arc equipped 'ol.ith radar 
and may thus offer some potential for 
detecting t1ig ohjeets like large offshore 
1 iii-spills. 
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o,·er the horizon 

Oil and gas explor.1tion and produc
tion in tM Ba~nt•s Sra may he sncn:ly 
hindered hy ice. Researchers al 1he 
Norwe!!ian Polar Re'.'>caffh lns1i1u11: 
ha\·e found lhal the 01:currem:c of large 
iceherg.s (execedingonc million Ions) is 
far more frequL·nt than has so far heen 
as'.'>um,.:J. While artificial islands arc 
s11mctimcs huih as a hase for oil
production facilities. thi'.'> is unfcasih!e 
in Jeep waters. Thus. sinci.: no other 
fixed structuri.:s. such as gra\it:-· hasi.:d 
platforms. can n.:sis1 the impacl from 
ohjn'ts of this si,i.:. oil plallorms mu.-;t 
ha> c the ahilily 10 relocate and have the 
mean'.' to assess when there i:• imminent 
danger of imp;1c1. The lhreal of 
iL·eherg.' is oni.: of the main re<1'.'>on~ lhat 
lhe arctic oceans. while conlainin!! un
known h~drocarhon re'.'>ourccs. arc still 
;1lmosl free nf producl ion ;1ct i\ity. 
Another. hut rebh:d is.,uc is thal the 
arctic cmironmcnl is particularly 'l'nsi
tiw lo pollulion. 

Prediction ofi~ mon·ment can hc pcr
formcd through a new s~slcm from 
Bardic. hKalcd in Columhu'. Ohio. 
l 1SA. A protolypc of lhc :-.~stem. which 
\\ill he ahlc 111 provide near real-limt· 
J;ita in all wealher condi1ions. i .. 111 he 
lestc:d and c:vah1atc:d hy I he end nf I •)'JI. 
The system c:omhinc:, microlAa\c: J;1ta. 
such ;1s that from satcllilc: synthetic 
aperture rad;1r (SAR). \\ith olhc:r oh· 
sc:rvc:J data itnd give' it its input lo ilO 
ice prediction model. It i' daimc:J thal 
~ARs positioned on satcllilr.:s in ari:til· 
orhit will he ahk to dcti.:l'I ict· nf sites 
dnwn to h mc:tn:s. 1:\c:n in 1hc: J;irk or 
doud~ wi:athc:r. The pro~rammc: i' a 
j11in1 c:ffort including ,,C:\C:ritl lar).!c l :s 
wmpanic:s. (Sra Technology, hnuary 
1')1)1, pp. 7)- 7t.) 

( '.onf erences 

Thr t"int International ( 'onfrrrncr on 
Health, Safety and the t:nvironmenl in 
Oil and (;as Exploration and Produc· 
tion i' lo he hdd in I he J la~uc, Nc:tht·r· 
l;inds, from 10-14 No'ic:mhr.:r, 1'14>1. 
lnformalion l'an hl· p,;1inc:J hy nml;id· 

,, 

ing the Prngrammi11g Dcparlmcnt. 
S1Kiety of Petrnlcum Engineers. P.< >. 
Box S.H.'\.~>. RiL·h;1rdson. TX 75rnn
\'\.~1. l .SA. 

Monitoring systems 

MERMAID. Marine Em·irnnmcnt:1l 
Model and lntc:grillc:J Datahase. is a 
modelling itnd Jat;1hasc .,.,ftw;1rc pa1:k· 
age Jc\·dopcd al I he l. niwrsil~ nf 
Walr.:s in Bangor (l'Kl \\ith fundin,!! 
fnim the Admiralt\ Rcscarl·h Estah· 
li-;hmr.:nt al Portland. MER!\1AID 
c.1mhincs modelling results with •• 
Jatahasc cstahli'.'>hcd from :-.ca or air 
ohsen·ation. where: the datahase is U'.'>cd 
lo l·alihratc and \'crify the: model. 
Amon_!! others. the mndc:I and J;it;1h;1sc: 
shows the annual l~ck of tcmpcr:llurc: 
and stratifiL·ation of lhe northwt·stc:rn 
Eun>pcan shc:lf !'<CJs. Thi., i ... important 
information in in!'<lancc:., of oil spills in 
the Nnrth Sea .... incc hot111m :ind surface: 
tc:mpcraturc.:' arc import:mt in ""'C:"· 
ing 1h1: rat..: of Jegr;iJalion ;ind 

naporati11n nf oil. lfowner. it is ;1bn 
import;ml 111 kn11w the ... urfon· l:iycr 
1hil·knes' (through inform;ition nf the: 
st r;it ifiGll inn) in 11rdcr h 1 prc:dicl hn" 
the oil \\ill sp~ ~ad hoth hnriton1ally ;ind 
\crtic;illy onL·r.: condi1i11n:-. h;t\'c: hccn a.,. 
.,c:!'osl·d aftr.:r a !'<pill. The hard\\iHC re· 
quirc:mcnh ;ire !'<mall. ''"cc the: 
pn '!!film run' nn an 11rJin;1r~ IB\1n1m
p;1t ihlc pcrs11n;il 01mpulc:r. (()fT.,hnl"l'. 
Jun..: J')'>O. p. 7.\1 

A deYict for detc'l'ling .. u .. pendrd par
ticll'., in the: !'<C: j, l>cin!! Jndoped ;1t 
1hc Fj,hc:ric ... L1horitloric: ... of thc 
t:nill'd Kin.!!dom Mini,try nl :\grinil· 
lurr.:. Fi ... hc:ric, ;ind Fond. Tht· :1p 
pi1r;t1u' 1A11rk' h~ 1ran ... mi11in~ :1n1u ... 1il' 
pul'c:' I Ito pc:r 'cc11nJ) :and ri:gi..,trrin~ 
thc h<Kk·scllkrini.: c;111,cd hy Ji"olvc:d 
p;irtidc:,. It i, p;irt of ii 'uhmc:r,ihk 'Y'·· 
lc:m with the: prime: purpose: of 1·..,timal· 
in).! partick site:' in ;in dfort to 1ktcd 
lr;K1·, of radio;il"ti\'c hca\'y metals nc;ir 
di,l·har~c:s from mH-kar pl;inl,. Tht· 
dnin: mc:;a,urc:.., p;1rtid~ 'itn onl~ 
the composition i, ;inalytnl ":par;11dy 
from .,;1mplc,. The: r;m~c: .,r tht· 1ktl'l .. 
loris ill prr.:,c:nt approxim;11cly 120 rn1,, 
1t:lel'tronio World, Marl'h 11>1>1. p. 
2.'i'I) 

The ~ational Oceank and Almo'.'>
phtric Administration ( '< l:\A) in the 
l. nitc:J ~l:11l'.; iu' u-.nl ii nn1. dim;llt' 
m.1dd to prcdil·t th:1t 1hc n11rthcrn 
hcmi ... phcrc IAill l>c m11rc: ;iffc:rkd b~ thc 
,!!rt·c:nhnu'c: dlcd than tht· .. 11uthnn 
hcmisph1:n:. In addi1i.in. :\()AA ha., 
prcdil'll'J th:1I lht· -.uh·1>t1br ,11uthl·rn 
\\ill not expcrienl·t· :m~ 'urfan· w:irm· 
ing. The mndd couple:, :11 mo,ph.:rl· 
and ncean t·irt·ul.t1ion mo1kl, h• im1·,. 
ti,!!:tlc lhe imp:KI of,!!lnhal IAitrmin,!!. Dr. 
Kirk Bry:m tif '<;( 1:\A allrihuh:' thl· Jjf. 
krcnn lx:tlAt't·n north .m1l "•uth It• the: 
f:Kt that the -.outhc:rn nn::m' :ire: l:aq.!t·r 
than the n••rlhcrn :md th:il the~ :i1'11 
h;1\'c it more dli,·it·nt d1l\\nw:1rd mi\in!! 
ofhc::1t. p:utirnl:trl~ in the: \il·init~ 111 tht· 
Antarct it· t·ir1·11mpnl.ir currt·nt. "hit·h 
grc:;1tl~ rcdul·c, thc \1.:1rmin!! ,1! 1h,· 
1Kc;m ,urfaec. The cxpnimcnh on thl· 
mndds al"' re\1·:1kd tw11 m:1j11r rt· it"'"' 
for tht· ri't' in sc;1 ind t·;m,l·J h~ ,!!lo1h.1I 
\\;1rming. ( )nc i' th:tl lht· o~:c;m c\p.m1h 
Jue !n inaca,t·d tcmper;1111rl·'· Tht· 
other i' th:tl current.. :md ;tn11•unt 111 
prn:ipil:iti1m IAill lead to it rcdi .. trihu 
tinn 11f lhc: .1du.1I amounl 1•l w;11t'r. lhth 
1::t1hin~ diffc:rcnl·c, from r.:~i11n I•• 
rc:~i11n. (Sra Trc:hnolo~. h·bru;af\ 

I •)')I)_ pp. "·'·""') 

'.'iOA:\ IAill ;al"' ,1;,r1 :1 pr11!!r.1mml' 
:iimnl .11 .1 .... c .... inl! thc pr11fik 11! .. c.1 
\\;itc:r and 'urf.ll'e in I ht· 1';1cific ( k1· .m 
hr:tlAct·n the C j,1bp;1!-'.'" 1,(,1mh ;and 
'-c:" < jui!lt·;1. The ~2..'i milli1•11 pr11jn·t. 
lin;mred h~ the l 'nitnl ~t;ilc:'. l'r.m,·l· 
:ind J.111;m. will indu.k !ht· dcpli1~mrnt 
of"" m1mi1orin~ ,t,1ti11ns that will tr;in,. 
mit 1b1a had 111 thc l.1hor;i111n J:iih. 
The hu11~ .... 111 he dcpl11\nl h~ ~he end 11f 
1'1'>2. \\ill 'upplc:mcnl IS ni,lin!-'. 
m111irnl in'1r11111l·111 h1111\,. Thc 
p:iramcrrr, 111 he: mc1,urnl indude ,ur. 
Lice winl1'. :11r :md w;ilcr ... urLll'l. ;ind 
C •ii II m n I 1· mp l' r .1 I '.Ht•'. r c: Li I i \ l. 
humidit~. l\\11 ... uh·,urLtn· prn .. url·, 
.ind ,:ilini1 \. The: ult i111;1k .1im of 1 h1· 
pr11i.:r•1mmc i' 111 pro\idt· inform:ili11n 
for,, di111;111· l·h.tngl· slud~. (.'ira Trl·h
nolo1zy. April 1°>'11, p. 11) 

Scirnti~h at thr Woods llolr 
Ocramitcraphic ln .. titutl' (WllOI) :n 
the l :nilr.:d Stale:' h.1w r:iis•:d qm·stion~ 
howi:H·r rq~:trding the: theory thal thl· 
ri,1· in ,1·;1 k·\d j, ;111rihutahk lo gloh;il 

Mam11· /111/11\'/na/ frf'/11111/og\', .'1:11 .. I. J•)IJI 



warming. Tht.·y suggt.·st that the t·ausc of 
the rise. which prcscn!ly appears to he 
all\lul one millimetre per year. may he 
land mtn·cmcnl and cllmprcssitln 
cau-;cJ hy \"okantlCS. faults and tlil
Jrainage. In any case. such phcntlmena 
1e~1\"es scicntish without a Ctlnslanl sur
face against which Ill mcasun: actual 
change ... of ... ca le\d. The commtm no
tion is that glohal warming causes ice al 
the poles to melt and the sea waler lo 
expand. The scientists. Da\id Auhrcy 
and K.O. Emery. haw i1rescntcd their 
findings in a ll\lok called .'it-a Lt'l·ds. 
La11J Lt'l·ds and Tid,· <iallJ:t'S. (~a 
Trchnology·, April l'Jl>I. p. 96) 

Sampling '1t'1ter at great depths whik 
pre'ief\i:-tg pre->sure al l he -.ampling 
ltx-atitin has s11 far hecn accomplished 
hy aJ\·an1.:cd and cxpensi\c specially 
madt.· instrument ... that arc complicated 
to use during large-scale testing. Such 
te•;ting Jc\iccs an: important in instan
..:c-; when it i' nucial to in\cstigatc the 
cxi<;tcm:e of Jisstll\"cd ga-;cs or chemi
cal hiological rcat·ti11ns in the -.ca wa>cr. 
Such experiments may haw a role in the 
inn:s1igati1m of gn.:cn-h11use effects. the 
suitahility of tl\.·ean thermal energy nm
\ cr,ion at the l1x-ali11n hydrot·arh1m 
seepage. and the impat·t tif Jissolwd 

ga<;e<; ''" life in the Jeep .;eas. \lichael 
J.irdan of tht.· Atlantic Foundation. Inc. 
Jescrihes thre.: ... 11luti11m dcsigncd to he 
uscr-fricndly. The protntypcs could he 
as,emhlcd in a hurn and from off-thc
shelf componcnh. A 1me hire sampler 
10 opcrah.: down lo depths cf 1,000 

metres weighs approximately 7 
kiln)!rammes. (Sea Technology. !\fan:h 
l'l'll. p. -47) 

F.m·ironmental protection 

The WorM Rank e ... 1.1hli ... hcd a threc
ycar a)!enda fnr .Klion t•1 romhat t.'n
\ir11nmcntal Jcgr;1dati1m in I'>~•>. The 
01J£cnda focus,ed on li\c o;pccific j,,uco;: 
destrurtion of natur;1I h;ihitats; land 
dc!!rad;ition; dc!!rad;t1i11n and depic
tion of fresh water rc.,ourcc<;; urban, 
industrial and a!!rin1ltural pollution; 
;ind dcgroid;1lion of rhe ·gloh;1I 
cnmmons' sut·h a' .11 mospheric and 
marine rollution. The World R;tnk 
puhlishe' annual reporl\ on hoth the 
projerls undertaken .tnd the potential 
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pnigrc-._o;cs that the tirgani1alit1n oiuld 
dti. giwn suffit·icnt funJs lo pursue ad
Jitinnal projects. The programme is in
tended h • hring the World Bank into I he 
arena nf impnrtant cmironmcntal mal
t.: rs. s11mcthing it has hecn critit·i.reJ for 
arniding in the past. Two reports haw 
hccn produc.:J so far. namely nu· 
II i>rld Bank anJ tlit' Em-imnmmr. Fis
cal 1990 a11d 199 I. (Marine Pollution 
Bulletin. Fchruary 19'>1, p. 95) 

A new oil skimming system has hecn 
proposed by two T cxas in\"entors. Lynn 
Thomas and Bud Wailsath. The system. 
named MOSRAM. is claimed lo he 
able lo skim apprnxim.ucly 1.2 millinn 
ham:lo; (approximately 200.000 t11ns) ,1f 
liquiJ a day from the <;ca. and that all\iut 
half. or llltl.000 tons nf this. w11uld he 
oil. The system is hased on a collection 
ll\lx mounted on a modified dredge \\ith 
a Y-shaped ll\ltim in front of the col!cc
h•r ll\lx. The collector ll\1x is filled with 
sensors and m;:·.ing plates that ensure 
that only water containing oil is picked 
up. The fraction of water in the oillec
tor ctiuld thus he reduced from up to '10 

per cent 10 50 per cent. The oil water 
mixture is then sent through twel\"c 
Vmtoil hydro-cyclones, developed al 
St'Uthampton University. These hydw
cycloncs direct the oil-water mixtun: 
into a tapered. spiral tuhe at high 
velocity. Th.: water is thro\\11 to thc 
sides of the cyclone and pushed 
111wards an outlet where the diameter is 
sm;1ll. The oil particles fNm a core thal 
is pushed out frnm the thick end of the 
cylinder. Separate ,m-<;horc lc<;ts h;m.: 
show11 thal thi~ lcchnoln~y can redut"e 
th;; oil in thc mixture from 1-45 pcr cent 
lo 500 parts per million. The wh11lc sy'\
lem i,.. claimed to ht· operahlc int• foot 
wa\es and will co'l apprnximarely ~211 
million. (Offshore. June 11191. p. 2'1) 

The best way to prevent oil spills from 
largi: crude oil l·arricrs havl· so far hccn 
rhou!!hl to huild the vessels with douhlc 
hulls. In cases of groundin!!s or wl
fo,iono;, rhe douhle hull would prmide a 
huff er .rone to prevenr leaks from the oil 
ranks. Ho1.1.ewr. ~his solution has disad
vantages in ca.-.o 11f large aCl·idl·n1,.. I hat 
would rip through hoth hulls. Mil· 
suhi .. hi Heavy lndu'\trit·s ha~ proposed 
an alternative \Olurion, whit"h they 

claim is heller than the douhle hull l·~,n
cepl. Thc:y sug.gcsl that the \·cs.."l:I has a 
mid-Jeck. that is a lower and an upper 
oil storage lank. In this case. a rupture 
of the ll\1ttm11 lank would not lead lo oil 
leaks. since thc cnlumn of 11il in th.: 
lower tank would he lower than the 
water coh;mn outside. and the hydros
tatic pressure: inside the tank would he 
less than outside. Thus the water would 
cause an inwart• pressure on the oil lank 
and no oil would he pushed into the sea. 
Ballast ranks arc placed on the sides ,lf 
the \·es..'>el in order to huffc:r collisions. 
The Japanese company is rnrrcntly l11h
h~ing to ha\·e this solution termed art 
acceptahlc alternative lo douhlc hull 
wssels in lieu 11f :he new L'S Oil Pollu
titin Act. The fahric;ilion co<;t is said to 
he about 25 pt:r cent higher than for a 
singlc hull \"Cssel. and I lo 2 per cent less 
than that of a doulilc hulleJ vessd. 
(Marine Log. Januar: 11)1)1, pp . .itJ-41) 
lntertanko has a!~·::;jy stated that this 
solution could work just as well as. or 
heller than. a douhlc skinned vessel. 
(Offshore. June l'NI. p. 29) 

Algal blooms have hcen a prnhlem on 
heaches surrounding the Adriatic Sea. 
making the water unattracti\·e to 
tourists. \'ikoma International Ltd. of 
the l'nited Kingd1lm has pniposcd a 
method to address this prohlcm. The 
company ... uggests that floating ll\mms 
may '.•e positioncd out<;ide hcaches. 
particularly al the outlet 11f lagooo .. 
The.,e booms will in normal t"ir
cumstanccs rest deflated on the sea 
hed, hut can he infl.11ed and cle,atcd to 
the surface in the C\"Cnl of cxl·e.,siw 
algae acti\ity. The hoom will he con
nected to a 0.7 metre wall of neoprene 
anJ a_, metre long net. which together 
prc\·enl rhe alg;1' from enkring the 
heath area. Thc method is a sh11r1-1erm 
solution ti meet the thalkngi.: of algal 
hloom.,, "hich orrnr in w;irm ;mJ light
ahundan: surface w;11er• under 1.:crtain 
condi1i1ms. (Sea TrchnolOK)', AU!!USI 

1990, p. '")) 

The lntt'mational Convention on Oil 
Pollut!on Prepart'dness, Re!iponse, 
anJ Co-operation was signed hy 'Xl 
rnunrrie' after a meeting held in Lon· 
don from l'>-."l Novcmher 11>'10. The 
Convention, a result of an initiative hy 
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major industriali:tcd nations. n:nlg
nited the fal1 that the n1mhating llf 
severe oil spills requires international 
co-ope .tlion. It puts particular em
phasis on three issues: oil pllllution 
emergen~· plans. res{l\mse sy'Stems and 
international co-operation. Among 
others. it requires wsselo; transP'1rting 
oil to have detailed plans in the event of 
pollution emergencies. It further re
quires inrnlwd partil.'S to re{l\nl P''llu
tion llC<·urrenn:s to the lnternatil•nal 
!\1aritime ( >rganis;itil•n and to any party 
State that is likely lo hccl1mc affected hy 
the {l\lllution. The Convention also en
courages the estahlishment of national 
and regional contingcm.·y plans. includ
ing the stationing of oil spill comhat 
equipment. It also details several areas 
for international co-operation. indud
irgjoined efforts in R&D in techndogi
cal areas. The Convention \\ill enter 
into force I~ months after the ratifica
tion hy 15 party States. (Marine Pollu
tion Bulletin. April 1991, p. 5~) 

Notebook 

A l·uriosity: Aanderaa Instruments has 
deployed an experimental monitoring 
huoy in the sea outside Steilcne in the 
fjord of Oslo. Norway. Among the 
par<1mctcrs measured al the huoy arc 
sea and air lcmpcraturcs, sea level. 
"ind speed<. and direction, humidity. 
barometric pres.-;ures. waw heights and 

frequency-. sight and prn·ipitation. The 
huoy lr<tnsmits \·ocal mess.tges in Nn
wc gi an through the commercial 
tck·phonc system. It can he reached on 
-17-~-h!Hh'lf• al no charge hcyonJ the 
cost of an ordinary telephone call. 

Norway Exports-[n,·ironmental 
Technology and Sen-kes is a presenta
tion of l"orwcgian n•mpanies supplying 
equipment and senices for prntection 
and monitoring of the eO\irnnment. 
The companies and .tddresses arc 
presented together \\ith their prnfilc 
and prnducb. The puhl;cation is a\·ail
ahlc free of charge from The Export 
Council of J'tiionr.ty. Drammensnien 
40. N.0255 Oslo 2, Norway 

Bacteria may be the solution to clean
ing up large oii spills. Dr. Edward 
Douwer llf the Hopkins SchllOI of En
gineering says that common hactcri<t 
found in llil and sewage chew on the oil 
and hreak it dawn to more primary clc
mi.: nt-. such Js carhon and i.:nergy. 
There is always hactcri;i present that 
"'ill help degrade the oil. Howcn:r. in 
cases of large spills there will he an 
overload on the natural population of 
ha<:teria and the existing organisms 
need to he encouraged 10 grow through 
the use of fcr~ili1crs and nutrients. a 
technique l"alled hiorcmedi;ition. In ad
dition lo nurturing nati\·e hacteria. 
however, there have also hecn experi-

mcnts aimed al ne<!ling 'supl.·rhugs· 
which. when placed ;it the scene of a 
spill. will he m••re dfa·icnt in degraJing 
the oil. The prnhlcm has lx·~·n that thcsc 
hactcria havc Dl•I sunivcd lnng enough 
in the often harsh cmir.inmcnts that 
exist at the s<.·cnc llf a spill. In open 
\\atcrs. mcl"hanical hoom ... and skim
mer ... rcmain the hcst way~ h• fight spills. 
(St-a Technology, \lan·h l'l'll. p. 71) 

Information llO a report nn thc u ... c nf 
hio-rc.:mcdiativ..: tcchniqucs in deanin!! 
oil spills. v.ith a p<trticular rdcrcncc ll• 

the clean-up aftcr the £nwr I al1it':: dis
aster. can he !!aincd from Technical In
sights Inc. P.O. Box 1304. t"ort Ltt. '.\J 
070.?-1-9%7. t:SA. 

Em'ironmt'11tai ( ·011W1fllt'llffS 1 if Dc·•p 
Sc·aflc,f .\fi11i11K i ... a hook puhli ... hcd hy 
the Fridtjof ~ansen lnslitutc of :\ur
w;1y. The hook. whi<.·h is thc rcsuh l•f a 
requi.:,1 by the U nitcd :'\a1i110s < )ffice ,,f 
<kc;1n Affair ... and L1w nf thl.· S..:;i, 
nwcrs hoth tcchnl•lo!!i<.·al. lq!al and 
pofa·y is ... uc' n.:gardin!! thc impal'I on 
thc cO\iwnmcnt from dccp sca hcJ 
mining. n1•l;1hl~ minin!! for P··l~mctallic 
(man!!ancsc) n11dulcs al thc s..:a nn.1r. 
Thc hook <.·an he ord..:n:d through The 
1-"ridtjof Nansen~ Institute, 1-"ridtjof 
!'iansens \'ei 17, ~-1324 l.~saker. '.'ior· 
~ay. 
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