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ELECTRONIC PROCE SING 0F THE AERIAL PHOTOGRAPHS
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ABSTRÂCI;

Resalts of thé inTestlgations on thé suspended natter
horizontal djt^tribation-obtained-fron-coastalzone"
aerial photographe are presented. Using densitonetric
and digital image proceesing, thé suBpeaded matter
detailed distributions in eeveral nixing eonee hâve
been obtained.

Photointerpretati.oa of thé aerial photographs is an
inpojtant source of useful infornation, especjLally I-n thé shallow
nearshore zone stadies. Wavefield characteristics, détails of thé
shoreline con.figuration and of thé botton -bopography, erbension
aad pa-tterns of thé transitory phenonena such as phyboplanktonic
bloons, upwelling, internai waTes, space â.istri. bution of thé
pollutants - ail are clearly visible on thé colour or black-and-
white aerial pho-bograplis. If, furthernore, 'bhe sea radiation iaduced
optioal density variations are analysed, quantitati. ve information
aboat thé pro ce as or phenomenon can be obt;ained.

In -bhis field, thé f ir st conclusive results hâve been
obtained in thé turbidity pattern aappi.ag usiag thé sfcrong
réflexion and baclcscatTbering produoeà by thé suspended. nineral
and orgsnic particulate natter (^, g).



Ihe applied laethodology requires,oa one haxid, gatheriag'
of thé field datea on tua suspended. particulates in seTeral poiats
coverixig a Isucge -fcurbidity renge anGl, on .fehe other JiaBd, dçterni-
nation of thé filn dsnaity in tlie eatire investigated area. UsJLHg
denaitonetric data for thé inages of thé laeasureaent points and
thé correspondiag suspended natter coacentra1:ion values, thé
régression curves are .bhea cons'bructed. for eacfa an.alysed zone.
They are used for auspended natter distri'bation napping on an
analog-âigital-analog sys'ben consistine of a TV canera ferans-
forniag thé inage into vidéo signais, a proceasing unit(performing
signal qu.an-bization, digital conç>utation and di.gi.tal-to-analog
conversion) and a OKT display*

Thé im&ge processing caa Tae accomplishBd in two ways,
tooth crf then conductiag finally to thé maps of thé suapended
natter dl.stributions. In thé first way, using thB traasnittance
valaes corresponding to selected tarbidity classes, a bandpass
filtering is repeatedly perfornBd, thé résulta belag displayed on
thé OBI and sequentially photographed.. Subsequeatly, succesive
projection of -bhe i.nagas, each of thBn containiag a selected
turbidityclass, allows to olîtain thé nap of tae isoconcentration
ourves. In thé second way, thé eolour-coding af thé transml. 'btance
classes gives a fais colour inage of tbe turbidity class digtri-
but!on on thé displayî on thB colour print of this iaage, thé
i. soconcentration aap can be drawn.

SUB procédures previ.oaely described allow not only to
obtain thé suspended aatfcer distribution in thé whole area cover-
ed by one aerophotograph, but also to ertend thé aappJLng on
several pEir-bially overlapping franes . bhu.B increasing . blie investi-

gated région beyond. thé linits of thé area wtoere sea-truth nea-
surenents hâve been aade.It is also possible to perforn"zoon-type

enlargenent" of a restricfeed area fron a givea inage, so that nore
detailed iiifornation caa be obfraineà.

Thé first descritîed «ethod for digital processing was
aaed for tha aerl.al photographs taïen in 198o at N&vodari and
Àgigea. In thé waste water nixing zone NàTodari, saccesive dia-
playing of thé fila deasity levels resalted in thé nap of thé
suapended natter (Fig.l). Ihe intrî. cate stractura of thé tttrbaleat
aixi. zone, as well as tl» saspended aatter "aocanalatl. on" along
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thé carrent convergence lj-ne(dae to thé outfall position relative
to thé nain carrent;) are readily visible.
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Fig. l - Suspended natter distribution.
Nàvodari - 18. o6. 198o

Thé inapping carried ou-b in thé area just south of thé
new harboar OonBtantza - Agigea (Fig.2)' aakes évidence of thé
diffusion of thé waste water dis chargea at thé south pier base, as

well as of thé dispersion of thé suspended natter from a new
jetty una.er construction.

For thé aerial photographs taloa in 198l» thé second
procédure was applied upon, using thé colour coding of thé fila
density (or, alternatively, of thé positive print reflectiTity),
optical density S of thé négative and its transnittance D
(obtained 'by densitonetric netshods) being related. byt

S = Log (1/D)
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Fig.2 - Suspended matter distribution
Coasfcantza (Agigea) - 18. o6. 198o

For thé NàTOdari nixing zoiie, thé corrélation toe1;weea
transnittance values (neasured in thé image points corresponding

to thé neastLpemenl; points) and thé saspended aatter contents
(ï'ig. 5) was ased for coastracting thé nap crf thé turbidity space
distribution (Fi. g. 4), For concentrations three tines snaller thaa
thé previous ones (Fig. l), the nethod résolution has been jLmproved
and thus a very intricated pattern of tbe nixing zone was
revealed.
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;. 5 - Corrélation between turbidity and film density.
Nâvodari - 14. 07. 1981

Siailar déterminations made for thé area near Periboina
inlet allowed to esta'blish thé corrélation between transmi-btance
and tarbidity (Fig.5) and, subsequently. to nap -bhe aixS.ng. zone at
a scale two timea larger than that of thé photograph (Fig. 6). Thé
neasurements hâve been repeated after three nonths in différent
hydrological conditions aad a new faigh résolution i-nage of thé
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mixing zone was obtained (Fig.7).
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Pig.4 - Suspended natter d.istributi.on.
Nâvodari - 14. 07. 1981
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Fig. 5 - Oorrelafcion be eea .turMdity and filn density.
Periboiaa - lo«o6,1981

It shoald be noted tb&t in this latter case, thé "sea-

truth" neasarenents were carried out ooly in thé proximity of thé
inlet, covering a snall turbidity range (only relatively hlgfa va-
lues) so that for thé renaining napping area, thé concentration
classes hâve beea ototained by extrapolatiag thé corrélation with
thé dexisity levé la*
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Fig. 6 - Suapended aat-ber distri'bution
Periboina - lo.o6. 1981
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Fig.7 - Suspended natter dirtributJLon.
Periboina - o2. o9. 198l
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Thé detailed aaalysia of thé dans itone trie aesullîfl
re aïs , on oae Iiaad, a clearcat différence between thé trans-
.ittaace values at ïâvodari and Periboiiia (for thé sane tiu'bidity
range) and, on thé other hand, thé nonlinearity of thé trans-
.ittance-turbidity dependeQce for both corrélations (Fig.5 and
^ig. 5)* Assuninga confcinuoas depeacLence of thé optical density 8
and thé turbldity T of thé fora

le a + b (8-C)n

thé following relationsMps hâve been obtained:

T » 5,5 + 85,85 (8-1. o29)°*612 for Periboiaa,
and le 4, 0 + 115, ol(S-o, 529)°*817 for Nàvodari,
but sach a fitting carTe giTes considérable errors in several .bcu?-
bidity ranges. For this reason, linear régression for différent
sub-ranges hâve been conputed, aiid thé following relationships aïe
obtained;

- for PeritoojLna:

T e 266. 46 (S-l. oo?)
I s 785. 65 (S-1. 022)
T = 118. 52 (S-o. 925)
T = 85. 29 (8-0. 851)

for Nàvodari;

T s 121. 14 (8-0. 495)
T s 294.. 51 (B-o. 516)
T s 88. 58 (S-o. 418)

2. 5 ^ T < 5.5
5.5 ^ T < 15.5

15. 5 ^ T < 19.5
19.5 ^ T < 26.0

1.5
^.5

12.5

^

^

<

I <
T <
T <

4.5
12.5
2o.5

A reason for this option is given by thé fact that thé
I-S pairs were obtainad. fron zone s with sharp hydrological fronts
(régions of discontinuous transition between différent water nas-
ses). Thé suspeaded natter content of tua water nasses separated
by a front nay ba.ve différent granalone'bri. c properties, which
influence apon tus dependenôe of thé radiaace on thé concentra-
tioa. Thé gEanuloaets-ic différences are due to thé différent tine

of sedineatation (settltng) becaase ths water nasses either
origina-fce fron several sources and. thé feravel tines to thé inves-

tigated area are différent (at Periboina) or they cône fron ths
sans source but hâve différent résidence fines (at; Ifâvodari) due
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to fréquent circulation changes.

Thé presented nethodology can te applied for nappiag
any hydrological psLrameter affecting tlie Xtatural sea water re-
flectance.It bas thé advantage of supplying complète qaantitativç
iofornation,for Isirge areas based only on a few sea neasurenents.

Thé author wishes to notify that survey flights hâve
been carried out by a spécial team fron IGFOOI (Institate for
Geodesy, l'hofcograametry, Oarthography and Land Organisation) and
that thé densitometric and digital processing of thé aerial
photographe bas beau carried out in coopération with thé spe-
cialised laboratory fron B1H (Institute for Meteorology and
HycLrology), using their equipment;.
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