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Water Quality Modeling using Drone and Spatial Information Technology
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Department of Cadastre&Civil Engineering, Vision College of Jeonju
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Abstract Water quality problems in rivers, lakes, and estuaries have become serious in Korea. In order to overcome eutrophication
of freshwater lakes and river basins, systematic management of water quality is necessary. To manage water quality in freshwater
lakes and basins, apply hydrological models suitable for the basin and water quality models such as rivers and lakes to reduce water
pollution based on the prediction results of these models. Improvement measures must be presented. In order to apply appropriate
water pollution improvement measures in the watershed, accurate pollution sources must be identified and pollution loads must be
predicted and presented. Based on GIS, the connection between the pollutant database and the hydrological and water quality
prediction model will be integrated based on spatial location, making it possible to provide systematic support to improve watershed
water quality by comprehensively including the water quality modeling process. In this paper, in order to accurately predict water
pollution in freshwater lakes and river basins, a water quality model system is established using GIS-based spatial information to
present a comprehensive water quality management method for freshwater lake basins in the future, and to systematically manage
pollution sources through water quality modeling. This study was conducted to easily and efficiently operate hydrological and water
quality models using automated spatial information.

o Key Words : Drone, Manage water quality, Spatial information technology, Water modeling, Water environmental

Received 04 October 2023, Revised 08 November 2023, Accepted 25 December 2023

* Corresponding Author Young-Joo Kim, Department of Cadastre&Civil Engineering, Visioin College of Jeonju, 235 Cheonjam-ro,
Wansan-gu, Jeonju-si, Jelollabuk-do, E-mail: kimyj3@jvision.ac.kr

- 236 -



SIS XE[ES=2X| M4 M45, 2023

. ME

42 SeUIAE S, 54 8 STlAe &
A BAZE A7) BEEL o o AR
of el 5 BAZ dlste] AdsAY FeE D
= AHow o B sad i £ w4 A
ol 2% AAIAZ 453 Y1l

95 L S 0 FIYRE I8 93

o
3
i)
4
M
$,
4
i)
3
N\
o
1,
lo
re
)
N
o
iy
o>
i o

@Y 508 TEY F Uh3]
EE, NYY B 0 Ag el FR, A,
271 z

td

o ol
=2

2

rlr

B

o

12

To

Ip

ox.

Ry

il

o

v

53
o,

2 o

gt e wEt FF3Cumpedd  #4H
(Distributed) 2go 2 8 = AoH11]

2 dAFoA = GIS 7|8k FARE 72 2y
SWAT =30 Zg3tgon, B3 a9 AAZ
[

s
qolel £2 D £ B
fex]

=|
] [e) [e]
9 &79

Ql

ool 9 o2 A3 AFE GS e FHHRE

43 Bgde] 7 L 44 B 2

S5 FNA FHHA FUB UL AN
[e]
=

3 A9 9 B 7z AR Fgdtn

A GIS 3RS BEdle] 78 2 5
AgIAYOM, fE U 09 FHFL 4



Precipitation

Infiltration

P/R Outflow

P/R Scepage

Shallow Aquifer )
[
1

[
Retum
Irrigation Revap Seepage e
Deep Aquifer

Irrigation

Fig. 1. Hydrological SWAT model flow chart
(SWAT User's Manual, 2002)
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Fig. 2. DEM in the Dowoncheon watershed
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Fig. 3. Land use in the Dowoncheon watershed
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Fig. 4. Soil map in the Dowoncheon Watershed
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Ao Y AsES 4¥d T Input "lwelA
Write A& AYAZIH ZH2ke] 4y Tpde] gt
Input FLo] A= WA hputaL-& AVSWAT —
scenarios — default — tableino]gh= ¢ ¢+ *.dbf F el
2 YAk

32 2ol BH

S8 9 4 2P TEN) A% G5 sue)
FHYE ARE BEH) Y 2AS 0D BAYS
t EARel 4ol mael ARG 5¢ s
of HRRT mYol g FARSel wet vl
wso] xgo] YekAE ©, oy malel B4 %7}
o BAol we 48T 4 Yt Fe T o
A B ATdNE BAS A% BARSEA B

AFZ 2xHRoot Mean Square Error, RMSE), =&9]
&8 A4Efficiency Index:El, Nash & Sutcliffe,
1970), ARATR2E st Th

BaAEIA e AR o FHEsta sidstar
7t ke W 22 Ads Zhe AsEolthl2] g,
2y 884s Wk fd Z&AgE Nash &
Sutcliffe(1970)7} AQkst FAAE 71202 HoE =Y
T v TR Aol B SAgko] A A
std 1 ko] 1+ JERdTh

Holgko] 03 1 Atole] glom™ Hoghs Agste
Zlo]l S BAs ol&she ARt 2 ARE
45 o 3, Ak EUF 0BT 22 REe B A

o8 dZH g AsHE AR WiE AL 9n)
3},
V. Z=2



S S X5 =2X| M4 HM45, 2023

Frejoll Al Arc View GIS 714ke] SWAT =&
o2 & % QERSHSE Rty 4 RddEs
3 A 2L dF3en, §9 We| 2 =g
< Agst L@gRIEE Wiy T-N ek
< 1,204~71,591kgfyear, H++ 22,170kg/yearc] S,
T-P H3}3k& 62~2,932kg/year, H+ 875kg/years 1}
Efo] fYexe] F4 59 Axet EXY o]§
Heo| M2 FAX ] Hlgol 2§ zpol7} LG H-3)
HEEo] 2ol VEhA AR AREM QHFs)
of & FFE HA= H&E U 540 #

=]

=]
=
=]
=

i)

AnHos 9 o #840] adt
A, B Frs 2 s foMe] fEF g
SHEdE A] A #8F ARE 8P F
A& o gH:

REFERENCES

[11J. G Amold and N. Fohrer, “SWAT2000 : current
capabilities and research opportunities in applied
watershed modeling. Hydrol Process” , vol 19, no 1,
pp. 563-572, 2005

[2] Barlund, “Assessing SWAT model performance in the
evaluation of management actions for the implementation
of the Water Framework Directive in a Finnish
catchment™ , Enviromental Modeling & Software, 2006

[31W. C. Huber and R. E. Dickinson, “Storm Water
Management Model : User's manual (Ver 4.2). US
EPA” | pp. 59-494, 1988

[41 R C. Johnson, J. C. Imhoff, J. L. Kittle, and A. S.
Donigan,  “Hydrologic =~ Simulation ~ Program-Fortran
User’s Manual” , 1984

[5]M S Kang and S. W. Park, “Development and
Application of Total Maximum Daily Loads Simulation
System”, Korean  Agricultural Management  Syste
Transactions of the KASAE. vol 64, no 2, pp, 112-18, 2002

[6] R. A. Leonard, W. G. Knisel, and D. A. Still, “GLEAM
Groundwater — Loading  Effects of  Agricultural
Management Syste” , Transactions of the ASAE, vol.
30, no 5, pp. 1403-1418. 1987

[71) E Nash, J. V. Sutcliffe. “River flow forecasting
through conceptual models. Part I-a discussion of
principle” , J. Hydrology, vol 10, no 1, pp. 282-290. 1970

“Prevention of water
pollution by agriculture and related activities” , Water
report 1, Rome. pp. 359-369. 1993

[9] Sophocleous, ~ “Methodology and  application  of
combined watershed and ground-water model in
kansas” , Journal of Hydrology. vol 11, no 1, pp.
185-201. 2000

[10] A. J. Saleh, G. Arnold, P. W. Gassman, L. M. Hauck,
W. D. Rosenthal, J. R. Williams, A. M. S. McFarland,

“Application of SWAT for the Upper North Bosque
River Watershed” , Transactions of the ASAE, vol 43,
nod, pp. 1077-1087. 2001

[11] USEPA,  “Exposure  Factors  Handbook  (Final
Report)” , pp. 59-494, 1997

[12] J. R Williams, A. D. Nicks, and J G. Amold,

“Simulator for Water Resources in Rural Basins” , J.
of Hydraul. Eng, vol 111, no 6, pp. 970-986, 1985

[131). L Wright, “New evapotranspiration crop

coefficients” , J. ITrrigation and Drainage. ASCE vol
108, no 2, pp. 57-74, 1982

[14] R. A. Young et. al, “Agricultural Nonpoint Source
Pollution Model: A  Watershed Analysis  Tool,
Agricultural Research Servicr” , US. Department of
Agriculture, 1986

[8] National Research Council,

MALIH

Z A F (Young-Joo Kim)

19994 2¢ : AEjstw
FEEI(FIAY

20023 8¢ : AETstw
FEEI(FEIAA

20073 8¢Y : AEGStL
&5 8D

2018'd 3¥~FA : AFn|AY St
AR EES T w

Tl Eol : FAR, 2EANE, FAYAIZE, GIS,

T2

- 241 -



