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Estimation of Hydraulic Coefficients in An Ungaged Basin Using SWAT Model
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Abstract : A hydraulic coefficient is a factor representing the hydraulic characteristics of the stream or river. For

that reason, we survey stream characteristics such as cross section for performing the stream improvement plan and
then we calculate hydraulic coefficient based on its surveyed results. This hydraulic coefficient can be used as an
important parameter to calculate flood water level in stream, sediment discharge and water quality. However, we
cannot calculate the hydraulic characteristics in an ungaged basin. To overcome this problem, we used the SWAT
model for calculating the hydraulic coefficient in the ungaged basin.

Keywords : TMDL, Hydraulic coefficient, Ungaged basin, SWAT model

1. 2 aL ek olygk EAIRS adsh] aiA #HA
Fo A= Aol tlgh Reach Files 47 2
T AZFFHA(TMDL; Total Maximum TE38taL, o]E 83 FARY dE A8 As
Daily Loads) oA AR x4z AAS A mE 2D g 22 a23s spdstar ot
913k B e o, diskedl tigk G2 3H4] 7] TMDLOA AR E Adslr]  fair=
AR o] oy, M= E‘r—E— ARI}F A QUALZE RS ARg3h=H|, Stream Reach'
Hol 9lg ¥ ohlel RuTFHl FEATOIE  elAst HET odd 9 eARak Aust
AdAolet, Ea, 4o} AW 4ol WA Aase, of F FeAsE SAwd g -
C gl o A5 A% 29 QEAR TE  dohd 548 dEsks AFRA $3-%% &
o dAlzte]l A8 EH, FUg shel A= F-waatel WAE YEhith QUALZE e
AME OE FETA GroE gEged net oS YEHE FEAFE Y kY 7 75 2 T
Astel Ay Aol W AR BAZ F2 A4S AARAste] Teb) sl ool 4o
© As - Qs AR A AR g e EEEete AR - Bomal  stynrehero@naver.com
w39l - lstdigtal AL ZWIA| Rl EgetT) FEMkAL - E-mail ¢ soojuny@empal.com
wex A8 - At ALS]V|NEA| 2wl e EEF ety uAlbY - E-mail ¢ k1004dk@hanmail.net
wer A3l - QIS AFS 7| RIA| 2] F MY ERg8tat AALbA - E-mail: naraeme@naver.com
sk 3| - QlabSlal AFSZ|WIA| 2R F e EEE eI Juwg - E-mail ¢ sookim@inha.ac.kr



D

010 o

3

ueh ¥
& .16, —Q=0

2
sl

(A==~

(<]

PAY Al

Fol 19904t H-E]

o

%

O:

=

=3

Z]

%

7 ool wet EE §E
734-,2004)

=

(

zro] Fagigu= A A7)k Bobs

j=3

7HAZRI, 2009)

3

AdZud Qe

o~
T

ol

u

FYAFE A

j—

4

o

T

o
oF

il

o

w

)

o
el

X
T

ol
wr

i
-

A=

2
3)

3 1]

cQ?

HEC-RAS(River Analysis System) &

U=a@"

H
5ol

o

34

0

a Wt

S

o]t}
1o, SWAT

=N

[¢)

o

=

}o] HEC-RASZ

o)A St 1A o]

o

ted el A

I8

el
b

1<

2]
sto] TMDLoI A

el o

=
=

23k MAS ol o

2A

=T

=

=
=
T

g el o

o=
SRR

2

gul

=]
A skr] fla oG e AE A

to] SWATEHS o]§

o]
ol
wep ol

g At 7

o

o

HEC-RAS RS o] A}
o]-8-3t W3} HEC-RASE 9]

=
=
=
<)

Hr

2. 7|201E

- 320 -

=
—

2[Al &g of

A
e

21



HEC-RAS GUIE &3] ks 2yst &
th o]7]A], HEC-RAS =4 4-8&

SEAw, MR 5 V1)
¥4 Al S, ST e
B3, FETEE ol 9
b g Tl A 2
4 o] Slek. el A AR

X
A, BAxA, AAxA] T ol 3tk

2 X

23 SWATE 0[8% 0AERAS| Sa|A+
AL

SWATSHE Fohd, shegel vag
#2 R e R molsb] AsE

dt=o], d=7AF Manning® ZE=AS ‘n'
gk olye}, T o] Xy A4S Ao
Folok i},

e . d

A
1

[ W, > |

Fig 1. SWAT 2&9| ot JI™(AICIE|Z &)
S E5o usld =29 58 ALEI
$13ke] Manning 2}o] o]-8-% )},

Ach * Rc2h/3 * Slp(ll/z2
den, — n (4)

2/3,, 1/2
R™7 e slp,
v, = Pen )
n

A71A, g,
A, ¢ SEelAe) B

SWAT 2¥2 0|88t DIAE 72| T2l MY

R, 7ol el digk =R (m)
slpy, @ 3t=e] Aol wZ HAF (m/m)
n  : Manning®] Z%=A4

v, fE (m/s)

Folxl Azt 1A T
Slsfe] Thgat ol Helurk

Ach %m 2 VVI;tm
depth = Zch+(2'zch) _Q.Zch 6)
o71M, depth: 54 (m)
o TR Aol oiE 8 e (m?)
Wi © 3H2] HIEIE ()
o 1O FUAAE G5

i gE f9o7 Ho9wz 561.12km2 o)A, |-
(e}
-

294 47.40km, F9%5d 136.78km, +99
TZ 11.84km, 94 = 27.01% olth. Z<l
A& FFahalo] fojo] Bpws o] glo

- 321 -



A7 &N TE EFEolA Bste] BAF
! ST RN BRGEA WFE Hom whol
w%ﬁ YFAE BRS AN A AR TALH
: 3} @R F rEde] 44A9 BYEn AR
= shalolth
Streams
gSubbasins
T 3.2 HEC-RAS 2&2 0|28t $a|A$ AN
[125-961
[ 196.1-1672
167.2 -238.3 s =) =]
%235.3-309.4 A, 71eke A ARE HAdstelor sk -Euke
[ 309.4 -380.6 L _ . - =
SRCE o 2% sugeseAde s an SY gas
451.7 -5228
S 28 7 Ao s S% Adae 2835k Fig. 3
3 #o] Reachs 74 & dom Fig. 5 9F 2ol
, 0 " I st @S dEete] ske) rlskekd ARE A
& % gk
Fig 2. 3oHd /4
,lga(c Cross Section ‘;”E‘E‘
v a 7
. Stream C en . File Options Help
Flow Path Centertines River [RIVER BN 4+ ReoadDa
Reach |Heach-1 j Riiver Sta.: ‘35 jﬂﬂ
kac  Plan: Imported Plan 01 772272010
w$z © n
5070 g Legend
T Eere
4 WS PF ¢
T
£ @ Ground
c nei
H Bk
W
| A——
< M
0 E 100 150 00
o 400 800 1200 1600 Meters Station (m) AIJ

Fig 4. R0 E =22 A

z

Exit Edit Options Plot Help
River |RIVER- = | Mz + wen| ElatOctions E5| I KeenPrev<S Plots  Clear Prev
Reach: [Reach-1 | RiverSta:[33 =1 4|1 kac  Plan Imported Plan 01 7/22/2010
Description | =] . L

Del Row InF!Dw so1g 1 Cegerd

= Ground

1o 3014 g =2
| 2173 3414 LO8 Channel ROE a5 Bk Sta
3104 3474 003 0.03 0.03
1AL 314
|_&|2z7 2824 e
6|56 2714 Left Bank. Right Bank . w

7|56.4 26,54 [p3——— Tm1 | E

EGE] 2824 £

9|81.4 2604 H

10[105.8 2614 w 35
ISEIRAER] 26,94
iz| 1183 2744
13]1233 27.24
14| 16458 2884 30
185|178 3358
18|17 3358

17| 1855 30.04

18 -

L] o =0 100 150 200
|Nmma\ Ineffective Flow Areas
Station ()
i — =35 ¢ |. O| Ooled 0;” |
Fig 5. HEC-RAS 0188t & X=2| &= GlA



SWAT Z&S 0|&

gst o

HE =

olelg WAE

e SAde] B 2EAS, RS B & B
WA B 1SR % BRI TN gol Aauth
W AAE0S dEstel 4 A0l WE S8 SuAE &%
ARHFig. 4 FFORA FRFAS W4T+ AT F vk

9] -

Rating Curve

File Options Help

Rating Curve
File Options  Help

oAo| Sl A

EAsHE GUIE Fig. 6 2 Fig. 7 %
3okl AT,

SrA5g} g

FeAsE

CIEX

==
T=

sto] e

Table 13} o] A|AJ8}3AT

River [RIVER- BLADE +i Fiload Data River [AIVER- [l T +i Reload Data
Reach: |Heach-1 j River Sta. |39 jﬂﬁ Reach: |Heach-1 j River Sta |39 jﬂﬂ
kac  Plan: Imported Plan 01 77222010 J kac  Plan: Imported Plan 01 772272010 J
5 Legend * Legend
el Chrl WE. Eev
4 34
g 3 £ om
B H
= m
@ o
£ 2 :
1 i
" 10 2000 3000 4000 5000 ® 0 1000 2000 00 4000 000
@ Total (m3fs) AIJ @ Total (mdss) AIJ
Fig 6. =& 2tH =4 Fig 7. &%= 2 =4
Fig. 8 3 99} o] z} dhdoel] gk frad—-4, o Ag B AgE HEFTH 712 el
fe) 2= = 3 fe) 2~ 2=
F-A o B A e} 7k gedz doleilolzat & & AwS

y=0,020x0408

1,500 2000

H{m])

y= 0320403

1500

2000

- 323 -



Table 1. 2l & 2 L FIHNQl ot HE
V=a@' H=cQ"
Reach (Vim/s,Q:CMS) (H:m, QCMS) SRt | R e
[m] [m]
575 () & 5=24(b) AT () FAAF D
89 0.0290 0.6038 0.3205 0.3322 0.00004 22,433 0.03
88 0.0220 0.6386 0.5020 0.2678 0.00004 92,293 0.03
87 0.0174 0.6709 0.4882 0.2782 0.00936 22,043 0.03
86 0.0100 0.7333 0.6943 0.2442 0.00976 21,793 0.03
85 0.1485 0.3848 0.1312 0.4236 0.00052 21,543 0.03
84 0.1526 0.3213 0.0750 0.5089 0.00012 21,293 0.03
83 0.0301 0.5715 0.2527 0.3669 0.00008 21,043 0.03
82 0.0218 0.6362 0.3688 0.3150 0.01024 20,793 0.03
81 0.0163 0.6623 0.3855 0.3138 0.00972 20,553 0.03
80 1.6913 0.0564 0.0488 0.5652 0.00000 20,285 0.03
9 0.0171 0.6496 0.9587 0.1323 0.0002 2,250 0.03
8 0.0090 0.7697 1.9651 0.0425 0.00476 2,000 0.03
7 0.2280 0.3035 0.0608 0.4301 0.00828 1,750 0.03
6 1.3661 0.0578 0.0221 0.6088 0.00384 1,500 0.03
5 0.2491 0.2973 0.0640 0.5130 0.00024 1,250 0.03
4 0.0265 0.6271 0.3255 0.3200 0.00056 1,000 0.03
3 0.0668 0.4910 0.2583 0.2888 0.00332 750 0.03
2 0.1085 0.4069 0.0817 0.4377 0.01896 500 0.03
1 0.8906 0.1755 0.0786 0.3551 0.06368 250 0.03
0 0.1986 0.2833 0.0485 0.4256 0.0476 0 0.03
Aok el digh 1:25,000 FAAEE 28
3.3 SWAT =8 olgst #elAT U3 3ol 30m<30m DEME T43gic). ela %
3.3.1 SWAT 282 0|23 ZolA Koi9| 9ol tiete] 53 Reach FileS ©]§3te] 3f
e T9Te=M Fig 10 3 o] Ak 79

A AE 7S

°] SWAT B3-S =330t

- 324 -



Fig 10. Zotd |0 st SWAT 289 =5

ogt

NE SARCARIE SR A SHol
=]

4 Q%= Threshold AreaE 200ha®
e

7} Reachi= SWATOIA 71d3sh Alckeld 84
o &H A AFZ HFA ok F 71719
Reach % &}gn]7|iEA|go] FHulo] Qe +
H2 vt o] b el Fig 113 2ol

Ky_ras
Subbasins
Ky_river
Ky_basin
Dem
[125-96.1
[_196.1-167.2
[_1167.2-2383
[1238.3-309.4
[1309.4 -380.6
[_1380.6-451.7
[ 451.7 -5228
[ 522.8 - 5938
[ 593.9 - 665

SWAT 28 0|8st O

A

5 foio| S2is A

Table 2. ZOtAO| Reach 8 #2|S4 QX =&
= | 3= | 3k | sk

Reach ifr?;)&} Q}O] 7;/\]' ; %L]
(m) % | m | (m

1 56,087.55 490.48 | 0.10 | 57.53 | 1.63

3 51,899.04 | 3,388.24 | 0.18 | 54.91 | 1.58

7 4745736 | 2,534.94 | 0.32 | 52.04 | 1.53

10 45,806.85 704.57 | 0.57 | 50.95 | 1.51

8 45046.17 | 2,817.38 | 0.43 | 50.44 | 1.50

12 28,861.83 | 1,950.38 | 0.36 | 38.62 | 1.25

17 26,527.32 | 3,171.32 | 0.16 | 36.71 | 1.21

21 24,751.89 332.13 | 0.30 | 35.22 | 1.18
23 23,026.41 | 2,07853 | 0.24 | 33.72 | 1.15
Z 970°] ReachEs x3hsich Zbxlo] shxdA4H|

A7gtol disle] SWAT 288 olgale]

o>

AZ, sagololy.

ahagu] 7| 272

=
€]

SWAT R&& o]&

= ol83ste] AHHF HEC-RAS 2§
1 elAlgeet sl -4 HEC-RAS
o2 Abgsto] dd efAlgel el Reach
Egts Adsh] flste] 23S olgeile

W, 7 A3}E AesbA Table 3 ¥ 2

SWAT R2&8& o] &3t F&3 &
I R R R R |

al
gon,

£ ol&el AT

4% Table 4 <}

- 325 -

z}

A 2t e
g A¥= Fig. 12 9F 2ol yrebstth

=
.__/Ké]

=
o
2~
T

SIEARE WA, stede], st=AAL 3§
olgjgt ¢ 2
st A3l= Table 2 9} 2t}

5y Sel et
shel AT FeAST} Qvh
L

=%

23}

=g

!

[}

17}

2=

H| L



0|z -

Eny

A
FARSSIE

=
==

2zl

Zl -ty -

Table 3. Z2t&C| Reach & 2ISH X =& Table 4. B2t&C| Reach & 2ISH X F&
(HEC-RAS) (SWAT)
£ | &5 | A | A | R &5 | &x | FA | A 5
Subbasin | AlF | AF | AF | A5 | A= Subbasin | Al | AF | AF | AF | A
(a) (b) (©) (d (m) (a) (b) (©) (@ (m)
1 0.195 | 0.257 | 0.066 | 0.403 500 1 0.250 | 0.356 | 0.098 | 0.581 490
3 0.032 | 0.284 | 0.099 | 0.152 | 4,000 3 0.294 | 0.363 | 0.082 | 0.589 3,879
7 0.077 | 0.302 | 0.122 | 0.344 | 6,500 7 0.359 | 0.364 | 0.072 | 0.587 | 6,414
10 0.129 | 0.391 | 0.144 | 0.418 | 7,400 10 0.445 | 0.357 | 0.066 | 0572 | 7,118
8 0.013 | 0510 | 0.084 | 0.245 | 9,972 8 0.396 | 0.364 | 0.067 | 0.588 | 9,936
12 0.040 | 0.412 | 0.066 | 0.252 | 12,043 12 0.451 | 0.346 | 0.089 | 0.574 | 11,886
17 0.135 | 0.221 | 0.079 | 0.492 | 15,103 17 0.368 | 0.336 | 0.119 | 0.569 | 15,057
21 0.347 | 0.092 | 0.046 | 0.521 | 16,023 21 0.445 | 0.342 | 0.098 | 0.575 | 15,389
23 0.190 | 0.289 | 0.105 | 0.332 | 17,523 23 0.428 | 0.337 | 0.109 | 0.572 | 17,468
0.70 0.70
HSWAT m HEC-RAS | SWAT W HEC-RAS
0.60 - 0.60 -
0.50 0.50
g 0.40 - % 0.40 -
ﬁ 0.30 E 0.30
o T
0.10 0.10
0.00 4 0.00 +
1 3 7 10 8 12 17 21 23 1 3 7 10 8 12 17 21 23
Reach Reach
(a) == H== (b) =& K==
0.70 0.70
m SWAT m HEC-RAS | SWAT W HEC-RAS
0.60 0.60 -
0.50 0.50
% 0.40 % 0.40
E?D 0.30 % 0.30
<'- 0.20 <}- 0.20
0.00 0.00
1 3 7 10 8 12 17 21 23 1 3 7 10 8 12 17 21 23
Reach Reach
(c) =&H=+ (d) =& XI=
Fig 12. ==c|Hl== &E Zt HlW

- 326 -




‘W I'U: > ol

flpoh e ol

Fxlo] obd Zuld Asielr] wiit
AAsteR agste] FEASTE
SWAT Egeo] 54 ujiFolzlal =Sk

wWepd F5

oL

SWAT 2&2 0/88+ 0[S Rl SalAs A

)

1. AHER, 1998, 4k A7 EAg

2. AANEN 1992, 7 FAX G712

3. FFA, 2004, B71E FFA FHLATEY

2719
4. FEIAATY, 2004, LAFFUNNE A
do] (1)

.

7. W45, 2010, SWAT 28-S o83k ok
o] 47] Hdedq 54 B4, g
ARV

e, 2004, GIS 7]¥ke] SWAT R&S o]

S F5F 2ol | QS AAE)

o :
Ik oo o kI 18 4

Mook

9. Linfield B. and Barnwell, T., 1987, The
Enhanced Stream Water Quality Models
QUALZE and QUALZE-UNCAS: Documentation
and User Manual, USEPA/600/3-87/007.
USEPA, Env. Res. Lab., Athens, GA

10. Diluzio M , Srinivasan R. , Arnold J.G. ,
2001. ArcView Interface for SWATZ2000,
USDA ARS, Temple, Texas

11. Neitsch S.L., Arnold J.G., Kiniry JR,
Williams J.R., 2001, Soil and Water
Assessment tool, Theoretical Documentation
Version 2000, USDA ARS, Temple, Texas

=R 2011 059 18Y
AAEFEY 20119 052 20Y
AR 201149 08€ 254

- 327 -



