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Sensing Imagery on Monitoring the Water Quality
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Monitoring the water quality of a reservoir is one crucial task closely related to the basic
requirement of human being. The ISIS hyperspectral image of Tseng-Wen Reservoir was taken by
ITRC (Instrument Technology Research Center) from an airborne platform. In the meantime, the
handheld radiometer was employed to measure the spectral reflectance on the water surface. The
water samples were taken and brought into the laboratory to analyze the inherent optical properties
and various parameters of water quality, following the standard procedure of operation. These
results were used as the ground truth for validating the retrievals from ISIS imagery later on. The
ISIS image was geo-referenced and converted to the map of surface reflectance. The latest progress
in hyperspectral data inversion, namely GA-SA approach, was employed to process the ISIS-derived
surface reflectance at seven sites. The retrievals of IOPs and water quality parameters were then
compared to the earlier results obtained form the laboratory analysis. This research enables us to
evaluate and discuss the feasibility of monitoring the water quality of a reservoir using the ISIS
hyperspectral optical imagery.
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11:36 Site7 (A ) 208913,2578873
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e~ BVEY) ~ BB B SE YY) 2 E AR SRR B o
& o AR AT R AT R~ iRST e ~ O
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BHFEERATH M BRI RIUKE NGt E1THRE
KERESERSE L, BLARSE AT B R K T RIS a8
# (remote sensing reflectance, R,,) * Il R, fFiiE
2~y llER G - REEL/KE B AT RAE
FOEERE

L,

= 3
o E;(0) ©

E;(0) = Peotne @)

plane

A Eg(0) R TE/KIEL LA T HIMREEST & (whole
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SS (g-m™) 3.6 3.1 32 29 2.8 4.1 32
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s HIFTIUSHY w - G (7) > IRk OAS (2 (B
i u JNAILL(9) A Fos -

u™(A)=
bb, (A) + bb,, (1) + bb, (1)
a,(A) + a,, (A)+ay(A) + a,(A) + bb,,(A) + bb,,(A) + bb, (1)




A | 4893 5299 556.2 5754 6112 644.6 6662 | 699.6 * 4.

A; | 000150 | 0.00241 | 0.00371 | 0.00438 | 0.00219 | 0.00201 | 0.00137 | 0.00092 =¥AER L DN /A8 R,
B, | 0.00089 | 0.00072 |—0.00342 |—0.00586 |—0.00273 |—0.00259 |-0.00145 |—0.00055 Z @i m A2 RAR K -
TR | ,(440) | R, | R S, S | Ry | R Y, Y, & 5.

TRR{E 0008 | 03 01 | 001 | 0007 | 0005 | 001 | -01 | -02 WE —REHREKF 9
EBRME 0.5 30 06 | 002 | 0015 | 0.15 | 04 20 22 SRR RLE -

HH > ay(A) B bby(A) 53 HI R KHIE IR 51
BT IRE ™ - FEE > FPTEEHILL o™ () £ 9)
EBEYE CBEFINE « > HFpE
B ST S RO R RS -

PR L. a(A) TR 7925 SR 1687
KRB —FAURER » F a,,(440) R {8
aA) B a(A) HEH > A1 (10) - BUHEE a,,(2) FFE
TTE a,,(440) » BRI a,,(440) R sdeg 1 -

A, (l)

o (440) = a,(A)+a,(A)In[a,, (440)]

(10)

a, (D) B a ) ¥R —SIERITE R AR - EE
5 440 nm Y IOP #£3E » 21 N

a,(A) = a,(440)exp[—S, (A — 440)]
ay(A) = a,(440)exp[—S, (A —440)]

an
12)

e s, B S, BIAIER o B S0 o) R
ad) THHEVE a,(440) ~ a440) ~ S, Fe S, » LR
M a.(440) K a,(440) i a,(440) HRE » AN RY
o ERHEERM R, ~ Ra > S, B S, BPREH 2
F5e

a,(440) = R,,a,,(440)
a,(440) = R,,a,,(440)

(13)
(14)

bby(2) Jz bby(2) 5BHHLAFE RS AT R -
ANt PSR RS R SO EAT ) E — BRI U

bbw<l>::bbm(550>(5%§3]ph (s)
bb,(A) = bb, (500)[%) d (16)

X Y, S Y, RfifRER  [FIE RN EEZYE —
HERRE LR - R TTRAHEE b, (L) K
bby(A) FITFEZ bb,(550) K bby(550) E a,,(440)

Bt > AR REREAHEE B Rupn > Rea ™ Vi
K Yy FotROHEEE 6 51 9 -
bb,,(550) = R, a,,(440) (17)
bb,(550) = Ryay, (440) (18)

# (9) F (18) » SA HH 9 {H N HEE IR
PR R W1 B HYERE 2 E
Lee® B2 ERIGI /KBS ATRER E » WIFE 5 -

Bizm b o 5 O TERSROBEEREL Y o (M) BEE
HIESZ u™(A) FHRF > Al 9 TERSEEEE SA
HIR g - R ] i L B AR E QT

Z 19
N (19)

3 W () -u™ ()
min: Obj=

Y A, ] Ay RS R I ERRTRE R (R A /K AT S
SRYGEL » RILIRE A FERF GA-SA J7iErLE A ATE
PRIEFRTEEE - FEASCPHRER A 10 EPGETHRY
FEAHREN B (ISIS =R B A 8 () > a13% 3 &
R 4 FTA - AWTEEE R NSRRI s R Y 9
RAFHELABE (19) 19 Obj ZF /)N » Al T -

2. ZFEH X (GA)

1962 4 Michigan University HYJ John Holland %
R GA HIBEE > GA B—HEAKEE (natural
selection) Sz iE{LiE{#H (evolutionary genetics) HEHIHY
Fr3R 8517 (stochastic optimization algorithms) © GA
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HIEAE SR B R ER SO Lim > iYL
TEEER [DEEAF] (survival of the fittest) A%
Al » e REFEER R RSB B 75 B R R (7
(reproduction) ~ X4 (crossover) JzZ€%# (mutation)
SHEFE T BATHIZR > GA ALE (5L R A SR
FE o JE S A R A 3 A Y BRUE A AR A FE
- GA FHINA 2% Goldberg FUEAE® » AL
1 FEEF 1 T AT R R SR S B i R - B AR AR
DUk GA ARG bER - mtE B ~ 2R 28k
EREFEEES FRIE -

(1) HwHS

s (coding) Ky GA HAHE B EH—(E B -
OSBRI o AT SEER L A
[f577; (binary coding) * LA a,,(440) Rffll - {Fra% HERE
#ENILE 212 (HF > I A FRRIE R
12 JALTCA BETEEERTR a,,(440) FIFTE RI1TAE > 20
a,(440) 55 0.4955 > FRE 12 (70 3 (e i - #5410
T

Ll afrfrfofrfifoltio]

T S et 5 B B PR B (L A A T DU R (52K

) x.max _x.min 1 )
X =xm 4+ X 5 ! 24(2”1 bit;) (20)
j=1

53&%%@%1 &1\ AOP
- BEE Re(4)
! '
e R 5t8& Opj s
ur@ | emEnmEEE ur)
|
v
RIRBEIRER —> BB IOP

10. GA-SA #AZH -
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k6.4 GA THFZ R &My x> &FHl
TSR TR SRR AR G RE

111,110 1

1ryojo |11 |1/|1]|1

&

ry1j1j1{1)1]1)1

Ao ox ™ R ™ SRR ISR R EIRE
/N AR > T 1 R InE > bit, RIFRREE j
(ITCHYRFSR > JREN 1 800 « [F3 - 9 {# 12 f77THYER
FREEELE 118 [EICHY T HFATRERL > 1E GA Hlt
FER T A A B R RE R — YR I 3
@l - MEEATTELE—EEE (gene) - AT
E—EAE 50 R Eis - BELwRY 50 (EHE
EemELEES - - EREEE T LLEEZ (20)
R 9 (B PR EARTEE > FLAH SR BT A
(10)—(19) KLGETHEHEZ SO EEZ Ob) H -
RIARTEACK R/ NE R - it AR 2 g e s
EHAFZ ELFEE GE{FHE - fitness value) £y —Obj >
H Obj BUNF R ERETF ERS - 2B
HE S S nE SR BB E £ L B -

(2) 32

FEEARF P ESFEYE A MERI R g
FERIZCHA (crossover) HYEIY © ZXRRITURHE S
PRI > AR R BRI E R - 2
AR Rl GERIRRE R CATHRES > R ACHIA—
TERREREE H BT (HRBRR IR
BN TREAGHIRIK - £ GA THEFFZROE
AHARY T - SR E BRI ] R E i R
QLORRAIRCR - BRZGRATLIFR 6 Tl o ACHATTE
AR RE RN A R (E R e Be f 2 AR
AR R R AT (R B R (G E (R = A2
» AR AURE & LLACREE R R T S K
HEZEBERE T —EERHRAERR & 2 - 2
A BRI AT RHRE TS B T (HMER 2R
AT E L EF T R AT AR AR b
R AHRBRE T [FIRFE A AHE S B SR PR
JEBg > AHTIERER IRy 60% > JREIT-r
H 60% HIF SR 2RI A -
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11. GA-SA R A% Chl-a $2EA{EZ rbix (B A

ALY $h3Rr 24 5 R +50%) -

(3) =&

FEREERE E > GA F5 e A SE IR e 5%
FH BRI ERRARE - A MBS EEAY
HPEEEITE TS o AR HELARE R (BIRAE R EHY
DEEL > DA SRR RS 285 (mutation) 2K
BIEHEE S ARV - GA DR 7 =G T3
fgseE » R IROENLEEGkHAZEE - &
PNCIELE: S5 47 = Pk etill=f st JibE-JiS| Vet
HAHIN S BRI KhEFEYSHER
IRFFEIAE L EAR S e H— B il & AL AU A
B - (EEUEEE B EEN - AR R
By 5% > R E AL S S R DUt RS R -

3. kEER

B 10 FfbE GA K SA ZfHHAZE - i
GA e LEZRAHN— MR B EY &
[ SA HFHYE —HEEAXIFE A OAS 1Y
IOP ° [ a,(443) 24 > Ik TOP {yTRA i & 15
BT KE & & -

M KEE Chl-a B a,(440) AUIEHG 225 555
i RSB A T AT

aph(440))1.704 (21)

Chl-a = (
0.078

R4 Gordon B Morel® 7EYEE HHURER L » 7k
R NAP AJF]FH bby(550) DL N HEHE ¢
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o BAE
6.0 | - XEBHEREEB
- BESHIEREB

50

4.0

3.0

SSBE (g/m°)

20

Kig | B | ED%1‘ Elliﬁ'§2‘ tﬁt&%‘ inpi:3 ‘7\5ﬁ:E\
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12.GA-SA R % SS BEMEMMEZ i (F

BME Y b3k £ 42 BRE +50%) °

(22)

1.613
NAP {bba (550)}

0.3B,

A B, RFERE AEGTEL > — A 0.0183 LA -
PEE BN R~ AR - FEREORAN B, BN - 83T
/K BRI ARE AR EESS EE 2 &1 - R
B MEES 1 R AT FE B EHEES  RIEASL
2EWX (22) 0 HEEFEL By K bb(550) HITEX
(1.613) R AT ELREL > By i Bk 8 & B
Ry 0.0150—0.030 » [%FXF 20—0.5 ZfH > 5
RS2 B, By 0.0158 > [ SS IREARANT +

[ bb,(550) "
SS{ 0.3B, } 23)

o~ R EETER

1.Chl-a K&

GA-SA [E 2 Chl-a % B B HM{E A HL A B
11 F7R 0 7 BRERELE ] Chl-a SPEERE AR HERE R
70 Ko 13 mgm’ o ghoKE R HASEE AR L

FIREAR AL EI B RER > BATHE
REBEAEREBEALARGO AR T -

BEi 1|11 )11 ]1/011]1]0]|1|0

BRI 1 1 ]1]0]1]0]1]1]0]1
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13. GA-SA R Z a,(443) SEAMAZ e (F
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DIKESE bby(A) #5355 » 1 GA-SA #EEd
BATHEK bby(N) WU > (HE{E BB R
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