399 31 onxim b o o9 350 W TCadn (S yiol )b (Swolind Of gk by

ouS>

b e imgly ol 5 sl (6908 O lie ity S o (sl e ladl (glaylitd g ol s b dgzlge 5 o9 dies (3l SIudsS polie (il
10l o355 U] > Choke Canyon s (o @988 o | dg,S" Jolds Glcuas (galdS el o0 (siiding 9 (gilo o jolaioas Landsat8 o lgnls
dnwg (5 o 53 dlall VAl endcutlyy Gl (slaodly slse  oppitoriz (Ja (gm0 S B9y daptel)l (pl polle 335 (eSS pslaieds 5 e3liul
@ yeriloj ;3 ©y93S gly o/V g < /A §T Ldg IS (clyy +/+Q 5+ /38 RMSE § (i o b oo oy oz sl algy a8 syl (g5l Jde ol .cély
ol S oyl alie b 9 olojceddS Sl )5 laome Laulidgcss Sl ) 50 slalles (ialS jglaioa; fizman )l Jod LB 3Slas
508 4 N0 T80 (e38 (sl dalej > RMSE (gllas jlako ¢] Jlosl L o5 soalizsl (SCP) oag (Mol jiall Jl sl oo el oo
(Al baes TS Clle oy st o Wholis OF (i (sl small sivaiy oy @l oo il ytals
Ogen e Jolos 4 oSl (pl &5 395 00 odnlie (e Bres g She (P95 )0 )9 ChlE (e g (e Ges

,INE S SesS elys

d)‘.lf L;Lma)\y)

Abstract

Continuous monitoring of water quality in dam reservoirs, especially u
is vital for sustainable water resource management. This study utilized
quality parameters chlorophyll-a and turbidity in the C
was developed based on in-situ data collected from 1
performed well at the reference time, with R?2 and R and 0.09 for chlorophyll-a, and 0.84 and 0.10 for turbidity,
respectively. To address temporal changes and environ pectral Correction Parameter (SCP) was introduced, which
improved model accuracy for future time predictions. for chi@ophyll-a estimation decreased from 0.15 to 0.09, and for
turbidity from 0.14 to 0.05 after gaglying SCP. Spagial ana igher chlorophyll-a concentrations were mainly found in
the western, shallow, and nearshO¥® areas of the re i idity levels were concentrated in the central and deeper
zones. These spatial patterns were close ors such as water depth, inflow currents, and reservoir topography.
Overall, the integration of remote sensin isti , and spectral correction techniques proved effective for low-cost,

large-scale monitoring of \‘awality in rese
Keywords: Chlorophyll-a,hdeli

satellite imagery to model and map two key water
s, USA. A multivariate linearlinear regression model
rface. The results showed that the developed models

Satellite imagery, Turbidity
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Fig. 1. Location of the dam crest and reservoir of Choke Canyon
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Fig. 8. Scatter plot of calculated versus measured chlorophyll-a values of Choke Canyon reservoir, 2023/01/15
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Fig. 12. Estimation of chlorophyll-a values of Choke Canyon reservoir using
Multivariate Linearlinear Regression, 2023/01/15
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Linearlinear Regression, 2023/01/15
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‘ \

8 ® Measured Corrected Uncorrected
LN [ ]

1.7

1.6

Tubidity (NTU)
ot
th

14

13

1.2
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Points
Y-vv/-v/\A LChoke Canyon O yd ©)9aS o g S0l 5 oduiiz Mol wadizMsl  Slusbre (slaodld duwlio Yo UGG

Fig. 20. Comparison of corrected, uncorrected and measured Turbidity data for Choke Canyon reservoir, 2023/07/18



Oloj 2 SlaS polis (a5t Slule slad Jials el o g 2ol yial)ly o 255 0 pasiio Vo 9V (oS5 oyl

S oy bawgio Jlaie cads ylej (6,503l claodls b ] duslie 5 Slawle (clanodls I stelciwsay gl lwly Calosds L
bt VAl |y Slalxe (clas jlade YY § YY) (cla IS5 dbdimle [PV 5 /A Cul5ay 988 ¢ T Jdo,dS™ polie (clp (R?)
Sy 308 blis g ohy (pMoliiehl (85 s 3 b Glubre sld 018 olo Syl bl wloslslis wa gl (655031l

0.4 r

03

02

0.1

@ Uncorrected difference

bl el cnl (585 5lai 3 (g Clislre (llad oaimdLis

@ Corrected difference

0.0

Chl-a Differential values

02

03 -

01

PR S W S TR S| e T Y
1‘645673310‘1213141516171819

° o “

Points

Y-y¥/-¥/\A Choke Canyon ;s ;o 1 kég 1S osi s pSojlul polie b ostizdol wsszMol Slulxe loosly M3l Y'Y JSud

Fig. 21. Differential values of corrected & uncorrected Than measured Chl-a data for

Choke Canyon reservoir, 2023/07/18

I N U g

@ Uncorrected difference @ Corrected difference

0.1
L ]
° e °®
° (] °

0.0------’-!----------
E 1234..78 10 11 12 13 14 15 16 17 18 19
= ® °
g e s °

‘ = ®

E 0.1 ® ®
é ®
a8
B 02 F [ ]
= [
£ °
=
& ®

03 [ ]

04 L

Points

y-v¥/-¥/\A <Choke Canyon O )D ©)gaS o g S0l polie b edisp Mol widbgMol Sluslws glaosly SIS YIS

Fig. 22. Differential values of corrected & uncorrected Than measured Chl-a data

for Choke Canyon reservoir, 2023/07/18



5 ol 5B > sk 5 SCP 5,5 a5 )3 b T oS el ol RMSE Jlis Y 5 VY (slo IS5 ol § enlazall
IV gl ply e ol )55 )3 (g 9 SCP i8S Jai o b ©)guS el (gl RMSE Jlids g /N0 5 +/-3 1l
2030+ 3935 |y Slaype (1o Hda (sllad ol o) 3 0ds y5 09> Mol el 455 S o oo (s Al
Olos  adllasdyse S sl ol (sabdiny pawy slp Caslodd Glasle (D Cds av g B il el oS cwlosly rals
2 oS u.‘a.om«_:‘).ub S as Gps (VA 9 WY sl IS) was lo; 0 9 ¥ ik slasil yolis )0 SCP ke wgSee clyi>
0556 o iy TY 9 VY (ol IS5 b5ud ()l 8 sls ¥ o ¥ Lailgy 10 zuls «polde e Mol 1y iS5 pdaw I e 5L
Slodly oylis (Yo ¥¥/-Y/VA) was ol g1y 1, Choke Canyon y3ste ol <98 o T Ldg IS (olo ol )b @595

[

557000 560000 563000 566000 569000 572000
1 1 1 1 1 1

3156000 "
3156000

Chl-a model
2023.07.18

[ Joms-0s81
[ 0.81-0.92
4 W oo2-1.03
[ REZERD
913
[ 131-143
[ ]1s-15
[lis7-1m

B 173187 0051 2 3 4
B 157230
) T T I ] L]
557000 560000 563000 566000 569000 572000
- |

v-yv/-¥/\A Choke Canyon e s ojg Mol jal)l 5 opstetin o oygm,S, 5l odlizull Tdg S hde cppess T SIS
Fig. 23. Estimation of chlorophyll-a values of Choke Canyon reservoir using
Multivariate Linearlinear Regression and SCP, 2023/07/18

3153000
3153000

3150000
3150000

Kilometers

3147000
3147000




557000 560000 563000 566000 569000 572000
1 1 | 1 1 1

3156000
3156000

F

Turbidity model !
2023.07.18

[ ]130-134
B 134141

4 -
B iss-1sa
[ 1:54-1.60
[ 1.60-1.66
[ ]166-1.72

Cin-1m O — e Kilometers
177183 0051 2 3 4

B 1s3-180
] ] T I 1 ]
557000 560000 563000 566000 569000 572000

- A 4
Y-vY/-¥/\A £hoke Canyon (5w ;5 ojg Mol sl g opitein Jas g0, 5l odlitwll cy9aS Jlade opmess Y S

Fig. 24. Estimation of Turbidity values of Choke Canyon reservoir using
Multivariate Linearlinear Regression and SCP, 2023/07/18
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Monitoring dynamic changes in water quality par&get r oirs

0
using remote sensing
EXTENDED ABSTRACT “
1. Introduction |\
Monitoring of water quality in dam reservoirs is of i d or the sustainable management of

water resources, especially under conditions of incre
change. Traditional field-based monitoring methods are o
recent years, remote sensing has emerged i
parameters over large spatial and temporal s
of two important optical water quality par
Reservoir, located in Texas, USA, using Lan

uming, costly, and spatially limited. In
e for the estimation of key water quality
aims to estimate and analyze the spatial distribution
yll-a (Chl-a) and turbidity in the Choke Canyon

2. Materials and Method‘
In-situ water quality data, includ 1on and turbidity (NTU), were collected on January

15, 2023, from 19 s |

acquired from the L%

applied to extract the wa hen, multivariate linearlinear regression models were developed using
spectral reflectance values (ma ds 4 and 5) as independent variables to estimate chlorophyll-a and
nd environmental variability in satellite reflectance, a Specific Correction
Parameter (SCP) walyi nd applied to Landsat imagery from a second date (July 18, 2023) for model
validation and tempora rison.

3. Results
The regressi els achieved strong predictive performance during the reference period, with R? values of

0.96 for chloro I-a and 0.84 for turbidity, and corresponding RMSE values of 0.09 mg/m? and 0.10 NTU,
respectively. After applying the SCP correction for July 18, 2023, the model performance improved
significantly, with RMSE reduced to 0.09 for Chl-a and 0.05 for turbidity, and R? values around 0.93 for both
parameters. Spatial mapping revealed that high chlorophyll-a concentrations were mostly found in the northern
shallow regions of the reservoir, likely due to nutrient accumulation and algal growth. In contrast, high turbidity
levels were observed in the southern and central areas, possibly caused by sediment resuspension and inflow
disturbances. These findings align well with similar studies using remote sensing for water quality monitoring
and demonstrate the importance of incorporating atmospheric correction in multi-temporal analyses.

4. Conclusion
This study demonstrated that the integration of medium-resolution satellite imagery, linearlinear regression

modeling, and specific spectral correction can provide an efficient, low-cost, and reliable approach for



estimating and mapping key water quality parameters in reservoir systems. The methodology is particularly
valuable for regions with limited field data and can be generalized for use in other similar environments. The
use of SCP enhanced the comparability of multi-temporal satellite observations, making it a practical tool for
dynamic water quality assessment and decision support in water resource management.
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