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Identification of Nash Model Parameters Based on Heterogeneity of
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Abstract

For the first time, this study identifies Nash model parameters by GIUH theory based on grid of
GIS with heterogeneity of drainage path. Identified parameters have advantages to improve accuracy
and usefulness with considering hillslpoe-flow, geomorphological dispersion and easily extracting
geomorphological factors by GIS in the watershed. Calculated results by identified parameters compare
with observation data for verification of this model. The comparison is well correspondence between
observed data and calculated results. And the comparison results of changing trends about lag time
and the variance as hillslope and channel characteristic velocities sensitively present changes about
hillslope characteristic velocity. Thus this model justifies that estimation of hillslope characteristic
velocity demands with the great caution.

Keywords : GIUH, Nash model, characteristic velocity
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Table 1. The Qutline of Storm Events
Mean of]
Lag . Mean of Lag . Mean of [Mean of
Watershed | Year l\i[]gr;th time Vzi(;l?gl;ce tlilrilge Variance| Watershed | Year l\i[g;th time Va(ll;ligr)lce Lag time|Variance
Y1 o ey | @) Y| () (hr) | ()
1933 [07-03[ 10.74 | 40.51 19841 07-10 | 17.61 | 157.45
= 11985 |07-10] 6.07 2245 | 1987]08-20 1040 | 51.46
= [1986]07-16[ 1107|4692 | 924 | 4150 = rgop (00T L DAL 55 | gg3
B 07-051 820 1 40,01 08-24 1515 73.76
= 11995 : - = 1998 06-24 [15.31 | 64.90
08-08] 10.13 | 57.63 - 2000 07-30 [ 17.67 | 111.18
1990 06-20] 975 | 37.74 : 1990 | 07-14 [ 1610 5894
= [1991[05-25]11.42 | 79.01 o, [1991]06-11 12213 | 114.40
= z 06-23 | 1512 129.09
08-08| 9.84 | 3857 =z
S |1095 [ e 1096 | 52 11999 [09-09 [ 16.66 | 18029 | 8% | 1949
' ' ’ 09-22 [ 22.12 | 15841
1998 |08-14] 10.78 | 54.54 2000 07-30 [19.74 | 75.79
1935 [07-10[ 11.33 | 57.55 1939]08-22 | 434 | 6.42
= | 1983107-19]10.94 | 20.57 = 1990 07-18 | 583 | 1842
_ e OOTITIBALL 4453 1908 | s697 = 09-12[ 552 | 1711 | 524 | 1408
Tl |01 (2011202 ] 7188 E 07-14| 500 | 1346
- 08-02]10.94 [ 64.00 = 11992 : :
5 1998 [08-14[ 13.81 | 83.27 08-12] 544 | 1501
- 1935 [07-10] 11.58 | 71.65 1986 [ 07-21 | 7.17 | 1850
“o| ¢ [gop [0724] 1115 | 32.10 1939 08-22 | 666 | 25.76
E 08-02] 14.86 | 116.76 07-18 | 7.40 | 2332
= | 1992 [05-07] 1689 [ 112333 1444 1 107.44 = |90 12636 [ 1680 | 062 | 2041
7 09-24]16.43 | 214.25 190 [07-17] 658 | 2198
1996 |07-04] 15,71 | 9757 08-12| 552 | 1611
= [1990[06-20] 1052 39.65 1989 08-22] 6.89 | 19.71
S| 190 [ ons Taerr | 1007 | 570 T |mlorirl6s | B o |
= [19% [03-08] 1024 | 3267 ' ' z [1996]07-04] 820 | 41.00 ' '
= 1997 107-15] 12.81 | 44.84 1997 | 05-12 | 7.58 26.82
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| 1ove {5 T B L S8OT | 1757 | 16419 7 [1989]08-22| 858 | 2969 | 833 | 3193
" o[0Tl 1672 | 15453 : 1990 | 09-23 | 6.90 | 22.76
08-19]16.36 | 12058 = [1997]05-12 | 9.29 | 4451
1936 [07-09] 7.41 | 2297 1939 | 08-2 | 803 | 27.77
o | 1992 8;:;?1 ;’3471 %gi 1990 [ 09-23 [ 697 | 2257
* [ g0z [08-08] 738 [ 1896 | 747 | 2222 7 199 [ 018 | 1520
E 09-16| 8.64 26.08 = 07-17 | 7.07 20.63 7.03 23.65
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= I
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Table 2. The Travel Length of Watersheds

Stream Hillslope )
Watershed Area(km) Mean Variance Mean Variance COV? ;:;mce
(m) (m) (m)

Imokjeong 55.80 8,967 18,129,700 559 408,886 439,672

— | Jangpyeong 105.14 12,817 41,236,000 539 306,087 381,448
: Baegokpo 143.84 14,148 29,079,900 512 213,522 -145,617
lf Sanganmi 393.73 29,106 131,710,000 489 214,487 523,077
= Habangjeong 85.56 10,191 18,412,100 501 231,788 101,876
Bangnim 527.90 30,444 224,621,000 497 220,658 263,399
Sanseong 49.10 8,372 20,001,100 258 70,389 115,221

= Ipyeong 76.30 9,314 30,567,600 288 95,789 -159,826
Tanbu 7751 11,437 36,914,100 509 259,422 511,887
: Gidae 354.14 17,104 62,831,300 375 152,181 -339,719
Sangye 485.21 30,027 158,953,000 373 148,836 -190,788
Donggok 33.39 5,705 3,937,070 333 78,434 -16,007

Gono 109.04 12,263 23,267,300 300 83,183 77,682

. Miseong 171.64 18,381 81,167,400 287 84,602 196,219
7 Byeongcheon 302.95 22,536 125,258,000 296 96,464 211,066
Hyoryeong 150.38 12,772 28,499,700 396 187,496 535,943
Museong 472.58 22,7115 111,823,000 329 126,828 174,602

20 m9]

o] k3, Table 22 X ¥ A==
7ol o3l A=A

=)

2%

x
R
)
4

k>
i

oo M

APA] o] Fol 7 <

ES
(Blue line)& 1

=

N}

¢

-

o
= 20 m %
Fogol oha

3 )
i Ho
12

o

N

ol
£
=
=
N
20
AL

AT EHRLT u, S 0505~2163 m/se] W)
2 Wit 1287 m/solm] AT EAFE u,, & 001
0~0.031 m/s2 W= Hit 0018 m/s= AHEEATh

q

o]

g+ D'odorico and Rigon (2003)°] 1+ A¥}e} vl
Ak olE2 oY Ao FHxALE vpgo R &
Ayt Axde] S4F5HAE 44 05-40 mys,
0.001~0.1 nm/sE AAIEFATE whebA 2 AgtellA] 374

Ais RS BEE 99 WA FEeS

2E ool SFE el o}
A= A% wanh sEgel 54§45 WYY
BAYAY B i el vet 43 Fheke 7
Fe nglow, 919e] A5 oleld el vehix
ST o HEHEHEE FOTFR olgle] e XY
AAET BAPE PAB Wb ol SRS
st woel SHAETY AFH x| FP
9 Eas. (18) and (190 W1A13 §olo] glojA f-4

o
ot
oX,
&Y
do
k1
N
it
o
it
pa
o
fru
e
uy)
i,
i)

BEKEREEHNE




S5 AGJAAES] fES ol83ke] Egs. (18) o2 YERHRITE Fig. 1014 ®o] A5%o] 337 7+
and (19)°l] €8k Nash =3 9] w7 2 Fhee e o] 671 2FY F e B A5 siitd T 9
o] 54AE2 Table 39 (6)~OQ)etell F=sk3ith S AL Aol f1AskaL vk 671 A3l via]
Figs. 1~3< 24 % Nash =80l o3k 7+ §-99] &3+ Fretezt Al wet, & ZFe A ol o
D EE YERd Aot} ERe AMoR AFe A FE e wef FFAREe FAolA= AES HERL
Table 3. The Estimation of Characteristic Velocities and Nash Parameters

Nash
Area U, U U U
Watershed G | o | s | o | s | e s |
(mm/hr) (hr)
Imokjeong 55.80 0.600 0.031 0.200 -0.048 2.06 4.49 0.080 4.75

- Jangpyeong 105.14 0.891 0.023 0.261 -0.048 213 4.95 0.070 5.61

; Baegokpo 143.84 1.042 0.017 0.240 -0.033 2.56 472 0.064 7.36

J: Sanganmi 393.73 2.152 0.013 0.374 -0.019 1.94 7.44 0.051 6.99

= Habangjeong 85.56 0.707 0.023 0.215 -0.045 2.68 3.75 0.078 6.32

Bangnim 527.90 2.086 0.010 0.359 -0.022 1.84 9.45 0.042 791
Sanseong 49.10 0.683 0.018 0.267 -0.057 2.51 2.98 0.103 4.49

= Ipyeong 76.30 0.730 0.013 0.243 -0.070 2.10 4.52 0.078 5.00

_— Tanbu 7751 0.505 0.028 0.258 -0.137 3.06 3.69 0.072 7.60

F Gidae 354.14 0.810 0.011 0.251 -0.029 2.39 6.42 0.050 8.90

Sangye 485.21 0.979 0.010 0.361 -0.023 291 6.41 0.043 12.24
Donggok 33.39 2.042 0.021 0.196 -0.032 1.95 2.69 0.140 2.55
Gono 109.04 1.673 0.018 0.359 -0.029 2.14 3.09 0.113 3.53
Miseong 171.64 2.163 0.016 0.526 -0.031 1.98 3.73 0.099 3.66
Byeongcheon 302.95 1.883 0.016 0.589 -0.037 2.20 3.81 0.089 4.57
Hyoryeong 150.38 1.187 0.027 0.347 -0.034 2.09 3.36 0.106 3.66
Museong 472.58 1.675 0.011 0.365 -0.018 1.68 7.31 0.059 4.99
0.09
Imokjeong

0.08 /—|

. Jangpyeong

0.07 |
£ 006 |
§0.05 i :‘ Sanganmi
> N Bangnim
g 0.03 \

0.02

0.01

0-00 (0] 10 20 30 40 50 60 70

Time(hr)
Fig. 1. IUH of Pyeongchang River
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Table 4. The Comparison between Observed Data and Calculated Result

Month Observation Calculation Abs. Abs.
Watershed Year “Day Q, t, Q, t, Error Error
(m/s) (hr) (m/s) (hr) | of @) | of ¢,(hr)
imolieong 2002 | 04-29 17.91 22 2558 19 42.33 %
2002 | 08-31 4791 13 52.48 15 9.54 % 2
2002 | 04-29 40.19 25 49.68 24 2361 % 1
Jangpyeon 2002 | 07-22 42.9 20 4858 21 13.24 % 1
- 2002 | 04-29 88.36 19 106.77 21 20.84 % 2
: Baegokpo 2002 | 08-31 90.11 11 120.86 15 34.12 % 4
:— Sanganmi 2002 | 04-29 159.56 21 187.45 21 17.48 % 0
2002 | 08-31 269.58 22 267.3 24 0.85 % 2
Habangicong 2002 | 04-29 4791 15 53.54 13 11.75 % 2
2002 | 08-31 123.27 10 86.67 13 29.69 % 3
Bangnim 2002 | 04-29 199.09 15 19591 15 160 % 0
2002 | 07-22 165.92 21 186.12 22 12.17 % 1
Sanseong 1995 | 08-30 57.17 14 47.71 13 16.55 % 1
2002 | 08-31 88.27 13 100.49 13 13.84 % 0
2001 | 06-24 18.06 5 21.00 10 16.28 % 5
Ipyeong 2002 | 08-31 | 16550 15 1255 16 2421 % 1
” 2001 | 06-29 10.73 11 8.75 12 18.45 % 1
- Tanbu
E 2002 | 08-31 65.86 12 51.75 10 21.42 % 2
. 1999 | 06-23 442.47 13 270.98 16 3876 % 3
Gidae 2001 | 06-24 43.72 8 36.52 9 1647 % 1
2001 | 06-24 37.61 8 23.04 12 38.74 % 4
Sangye
2001 | 06-29 75.34 10 33.44 15 55.61 % 5
1992 | 08-24 35.2 13 44.89 14 2753 % 1
Donggok 1996 | 08-26 33.26 8 43.54 8 3091 % 0
Cono 1996 | 08-26 110.18 7 127.47 7 1569 % 0
2000 | 07-22 88.09 6 105.76 6 20.06 % 0
Miseong 1996 | 08-26 216.77 5 216.58 8 0.09 % 3
- 2000 | 07-22 174.2 7 188.51 8 8.21 % 1
1992 | 08-24 295.99 14 272.16 16 805 % 2
Byeongcheon 1998 | 05-10 190.26 12 165.71 12 12.90 % 0
Hyoryeong 1992 | 08-24 134.59 14 118.67 15 11.83 % 1
2000 | 07-22 218.75 8 205.17 7 6.21 % 1
1992 | 08-24 454.95 14 318.11 16 30.08 % 2
Museong 1990 | 09-23 | 26894 5 14587 6 45776 % 1
Mean 20.45 % 1.65
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