Application of measured channel
cross-section geometries data
for flow and water quality
estimation

Jeongho Han;; Yujin Choi, Seong Joon Kim, Bernard A. Engel, Kyoug Jae Lim, Jonggun Kim

2017. 07. 29.
Kangwon National University, Korea

o
‘RS *
| U I;J lvgizg\/@f ‘(N u KANGWON NATIONAL
- A UNIVERSITY




ironment System Laboratory

GIS Env




03. Results

¢ Bankfull width and floodplain bottom width

¥ Measured " SWAT M Regression

180.0 -

160.0 -

140.0 -

120.0

100.0 -
80.0 -

60.0 -

Bankfull width(m)

400 -

I il

20.0 4

0.0 - R
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Subbasin nunmber

900.0 -

800.0 -

700.0 -

600.0

500.0 -

400.0 -

300.0 -

200.0 -
100.0 -
0.0 - ‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Subbasin number

Floodplain bottom width(m)

;
158 T




03. Results

¢ Simulation results: sediment & nutrients
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01. Background & Introduction

¢ Hydrological models and input parameters

Streamflow and water quality simulation models
: SWAT, HSPF, APEX, AGNPS, WASPA4...

l

Model input data

o

~ Solltype

i [T Pellic Ventisals.
; \;"' 7] Rhodic Femasold
[ | Gleyic Acriscle
[ Ferric Acriscis
0 20 S0Km

DEM Landuse Soil

l

Input Parameters
: curve number, soil layer depth, subbasin area, manning’s n...




01. Background & Introduction

¢ Channel geometry(channel cross-section)

. °

eI‘F Bankfull depth

: curve number, soil layer asig' area, manning’s n...



01. Background & Introduction

¢ Channel geometry(channel cross-section)

%)_Cross-section area> \%2 Wetted perimeter >

Flow velocity Hydraulic radius ®

\éz Water quality >‘ Uncertainty

Streamflow



® Channel cross-section in SWAT
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influence discharge. Further, currently used equations (equations |
(1) and (2)), for predicting width and depth from drainage area
were obtained from large-scale studies of watersheds across
multiple physiographic provinces in the United States and may not

be applicable to small-scale watershed studies. This paper evalu-
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01. Background & Introduction

¢ Comparison SWAT and nature channel

¢ Objectives of this study
v" To improve SWAT engine to consider various channel geometry

v" To evaluate the effect of channel geometry on streamflow and

water quality






02. Materials & Methods

¢ Study flowchart

Measure channel bankfull width
and floodplain bottom width

g Derive regression eqgn.

Channel geometry input data

Edit SWAT source code

SWAT Running

Simulation result analysis




¢ Study area 2: aggrieésatooneegidéobohannel data

1. Yeongpyeong River
2. Yanggu River

3. Upper Guem River

4. Banbyeon River

5. Upper Nakdong River

6. Pyeongchang River(2010-2015)




¢ Measure bankfull width and
floodplain bottom width

. . Stud
« Regression equations for

a small and mountainous
watershed

v" Various aerial images were
compared

v Regression equations were
derived by CurveExpert

Google Earth






03. Results

¢ Bankfull width regression eqn.

Bankfull width(m)
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03. Results

¢ Floodplain bottom width regression eqn.

< Measured OSWAT O Regression

900
800 |
o @)
700
E
< 600
:g @)
| @)
§ 5 o y =2.5102x0%4
2 400 @
5 ) O :
-§- : O i @@
T e e
| - O O <> o - - O Gt °
) - @ .....
Qe %@ @ © °
- =
%‘ v'ftﬂs‘aﬂ @% O N
0

0 20 40 60 80 100 120 140 160
Bankfull width(m)

180



03. Results

¢ Bankfull width and floodplain bottom width from each mothod

[ measured
B SWAT
I regression

Bankfull width ) Floodplain bottom width J)



03. Results

¢ Bankfull width and floodplain bottom width from each mothod

¥ Measured " SWAT M Regression
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03. Results

Streamflow(m3/sec)

¢ Simulation results: streamflow
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03. Results

Streamflow(m3/sec)

¢ Simulation results: streamflow

—=SWAT -———=measued channal data
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03. Results

Streamflow(m3/sec)

¢ Simulation results: streamflow

—=SWAT -———measued channal data
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03. Results

¢ Simulation results: Sediment
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03. Results

¢ Simulation results: Sediment

——=SWAT -——measued channal data
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03. Results

¢ Simulation results: Sediment

—=SWAT -————measued channal data

60000

50000

40000

30000

20000

Sediment(ton/day)

10000

0 AL PP WO
1/1/2013 5/1/2013 9/1/2013 1/1/2014 5/1/2014 9/1/2014 1/1/2015 5/1/2015 9/1/2015 1/1/201
100000

10000

1000

100

Sediment(ton/day)

10

1
1/1/2013 5/1/2013 9/1/2013 1/1/2014 5/1/2014 9/1/2014 1/1/2015 5/1/2015 9/1/2015 1/1/201

Lower(No.32)



03. Results

¢ Simulation results: sediment & nutrients
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04. Conclusions

v'  Streamflow is not almost affected by channel geometry

v' Water quality is influenced largely by channel geometry

except organic N, NO3 and organic P

v" For a small and mountainous watershed, it is required to

develop new equation for channel geometry parameters

16
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