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Fig. 1 Location of the study outfalls in relation to the dye plumes. The numbers
refer to plume location at the times given in tables 1, 2, and 3.
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Table 1 Characteristics of the airborne multispectral scanner

data collected for plume A
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Table 2 Characteristics of the airborne multispectral scanner
data collected for plume B
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Table 3 Characteristics of the airborne multispectral scanner
data collected for plume C
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Fig. 2 Stages in thc anilysis of the airborae MSS imagery
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Table 4 The classification accuracy of dye concentration for plume C

¥ % B X ZESTE Emszmpn | MEOZR

1 50 7 36 57—84

2 0 7 T AR -

3 50 7 37 60—86

4 50 7 40 66—90

5 50 5 45 78—97

6 50 3 46 81—98

8 40 2 38 83--99

9 30 2 28 80—100




o MRS HEEREEIEN NS OB T KBS KR ERTHERESHE 133

AL

%20 RR-H

*ejep £2AIns 1e0q 2Y) ©I 10119 01 Inp st deJI2A0 sse]d AEV pue AY @1e]d ©f pasn st yderd oyi jo jy3ur
Y1 03 9018 bmmﬂuﬁ LN Ammv .‘uu:m%mh ﬂuehm\u:_@ pesipIepiels pue 2DUeIpel PII POSIPIEPUE]S UIIMIIq IDULIIIIIP Y3 ST xopul
QJUETpEY PpasIpIepels oY) Aﬂv 190N "XQpUY 25UIpeI PISIPIEPUE)S Y] PUe TONEIU2DTOD 4P UIIMIDQ TONE[arrod Tedu( 3yl € 311
CCHE ST E IR LR EE M i3 & (1)
AT ML DR B TR () ST T HEE 08 ALY DR B RG Y RUT YR RY (D R
FE R R TG B N Y WENRRR € B

(Qdd> HERBHYEGHH &

o Q_IR Om_ O.w_ OM— Ow_ Qm_ o“; Om_ OW_ o_: ooL om.. Obuw o_m o% o_m O_q o_m o~~ o_— (o]
¥
xR

vL - Ol 3
¥
8z - v 3
sy
Iy - 8¢ a
¥
9% - IS D
T
oL - 99 8
&
vg - 08 v
(qdd)
Tt 3 ey
T & Y
R TR

3

1
2
RTHHSERE /By ERTD R

w AL

ooz v

- LE



134 73 b= & & ¥ 2%

DATE: 1 July 1985
' TIME: 06 55 hrs
Time since start of dye release 2 17hrs

~

Isopleth values (ppb)
A 80-84
B Not shown
C 52-56
D Not shown
€ Not shown
F t0-14

Avcuracy 57 -B4%
{95% confidence level, 7 classes)

A 4a  FRERIEREUEE 2.17 NN IR C HOgRREERE (1985427 A1 B 6 A 554)
Z{HERE (pob): A 80—84, BRAR, C 52—56, DE HKiR, F 10—14,
KB 57—84% (95%AMKE, 4 74H)

Fig. 4a Dye concentration plot for plume C at (6:55 hrs on 1,7.85.
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B 4b  FFERR i gektE 3.2 /NSRRI C RUguEhiR B (1985 4R 7 H 1 H 7 K57 4))
Zfebis (ppb): A 80—84, BE#HR, C 52—56, DFK#IF, E 24—28, F 10—14,
WE: x4

Fig. 4b Dye concentration plot for plume C at (7:57 hrs on 1,7.85.
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T 0 250 500
| metres

DATE . 1 July 1965
TIME. 08 59 hrs
Time since start of dye release 4 27hrs

Isopleth values (ppb!
A 80-84
8 Not shown
C 52-56
D Not shown
€ 24-28
F 10-14

Accuracy 60-86%
{95% confidence level, 7 classes)

B 4c JREEHR 48R E . VNN BORIE C Bogebl kg (198547 A1 B 8,559 4)
Z 4R (ppb): A 80—84, BHRIE, C 52—56, DEIE, E 24—28, F 10—14,
YEBE: 60—86% (95%EZE, 7 4H)

Fig. 4c Dye concentration plot for plume C at (8:59 hrs on 1,7.85.
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¢ 52-56
OATE 1 July 1985 D Not shown
TIME 09 59 hrs ¢ 24-28

Time since start of dye reeasé 523hrs F 10-14

Accuracy ' 66'-80% .. ;
(95% contidence level, 7 classes}

B 4d  FEaEBoEE 5.23 NEOE S C Rugekbik R (1985 87 A 1 H 9 559 41)
(4B (ppb): A 80—84, BAK#E, C 52—56, DAXFF, E 24—28, F 10—14
KERE: 66—90% (93 EEE, 47 H)

Fig. 4d Dye concentration plot for plume C at 09:59 hrs on 1.7.85.
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N
f 0 250 500 Isopleth values (ppb)
| Thetes C 52-56
D 38-42
E 24-28
DATE 1 July 1985 Fo10-14
TIME 10 07 hss Accuracy 78-97%
Time since start of dye release 5237 hrs (95% confidence level 5 classes)

B 4e FrERy S 5.37 NRAE C ekl k R (1985 7 A1 B 10 57 4%)
4B HE (ppb): C 52—56, D 38—42, E 24—28, F 10—14
WBE: 78—97% (95%BIEE, 45 5 4)

Fig. 4e¢ Dye concentration plot for plume C at 10:07 hrs on 1,7.85.
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SF-\(B\ Time since start of dye release : 623 hrs

/
’\//\} ,” Isopleth values (ppb}
B £ 24-28.
e- PR F 10-14

Accuracy 81-98%
(95% contidence level, 3 classes)

B4 FaEirgktE 6.23 NNRREE C ekl R (19854 7 H1 B 11 fH 44p)
S [E4RE (ppb): E 24—28, F 10—14,
WE: 81—98% (95%BEEE, 43 48)

Fig. 4f Dye concentration plot for plume C at 11:04 hrs on 1.7,85.
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metres

OATE 1 July 1985
TIME 15 10 hrs
Twme since start of dye release 10 42 hrs

1sopleth values (ppb)
F 10-14

Accuracy 83-9%%
195% confidence level. 2 classes!

4

& 4 FFEABOREEE 10,42 /MY HREE C BOgRREER (1985427 A 1 H 15 K 10 4))

ZH{HER{E (ppb): F 10—14
FERE: 83—99% (95%BISEE, 4 2 )

Fig. 4g Dye concentration plot for plume C at 15:10 hrs on 1.7.85.
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@
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&7 F10-14
£ Accuracy 80-100%

{95% confidence level. 2 classes!
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B b FRERBERERHE 116 /N IE Z C BOEUEK BER (1985 427 § 1 B 16 A 21 43)

ZH{H%E (ppb): F 10—14
FEEE. 80—100% (95%EEEE, 4+ 2 4H)

Fig. 4h Dye concentration plot for plume C at 16:21 hrs on 1.7.85.
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Multispectral Scanner Data to Estimate and Map the
Concentration of Sewage Released from Sea Outfalls

Paul J. Curran

(Department of Geography University of Sheffield)

Abstract

To monitor the dispersion and dilution performance of a sewage outfall a dye can be in-
jected into the sewage and the resultant plume tracked by boat. In recent years remotely sensed
imagery has proved to be a useful adjunct to boat survey as it provides a synoptic view of a
plume at an instant which, as a result of tide, wind and current changes, a boat survey is un-
able to do.

The aim of this survey was to use airborne multispectral scanner (MSS) imagery and a
methodology of modeling, inversion and accuracy assessment to estimate and map the concen-
tration of three dyed plumes of sewage. After the radiometric, atmospheric and irradiance cor-
rection of the airborne MSS data, a standardised radiance index was highly correlated with dye
concentration (r=0.85, signtficant at the 99% confidence level). Following inversion and ex-
trapolation of this relationship to all of the airborne MSS data, twenty two plume plots were
produced. For a seven-class classification of dye concentration these plume plots had an accu-~
racy of 49—90% at the 95% confidence level increasing to 68—100% at the 95% confidence level

for a two-class classification.
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