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The Analysis of Hydrological Response Structure Based on Spatial
Correlation of Extracted Geomorphic Variables by Using DEM
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Abstract

The hydrological-geomorphic character is closely related with runoff in basin. A development of GIS greatly helps
investigating about mechanism between theirs. We analyze local slope and hillslope length which are related with
hydrological response. But variation of these geomorphic variables has very wide range at each pixel. So there’s a
limit as to use directly. Therefore we investigate a relation between hydrological response and distributed
geomorphic variables according to statistical character of distributed map considering spatial correlation. As a result,
the local slope affects peak discharge, and the hillslope length affects peak discharge and time, mean and variance
of hydrological response. Henceforth these hydrological-geomorphic analyze methods can be improved that
hydrology response is directly analogized with DEM data.
Keywords : Drainage Density, Local Slope, Spatial Variability, Hydrological Response
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3t 1. Geomorphic Variables
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Channel Hillslope Co- Distributed
Water Area : - . p
-shed () Mean Varlaznce Mean Varlaznce varlaznce Local slope Hillslope
(m) (m’) (m) (m’) (m’) length (m)
Ipyeong 76.3 9,314 30,567,600 288 95,789 -159,826 0.2789 281.2
Gd-1 63.09 7,571 13,600,500 278 61,975 112,798 0.2472 284.3
Gd2 140.84 9,738 24,889,000 284 80,831 -39,451 0.2640 283.2
Gd3 148.78 | 12,168 29,074,600 293 87,639 -125,391 0.2601 292.0
Gd4 166.65 13,978 39,717,400 300 89,976 -201,404 0.2519 298.2
Gds 168.37 15,728 41,515,500 301 89,680 -209,076 0.2513 298.6
Gds-1 28.46 5,800 5,178,260 350 118,152 -78,045 0.2164 333.1
Gdo6 198.44 | 14,708 49,702,100 307 93,936 -237,766 0.2461 303.9
Gd7 21827 | 17,821 61,496,100 321 107,899 -348,319 0.2432 313.8
Gd8 219.02 | 18,707 62,410,800 321 107,754 -347,275 0.2433 314.0
Tanbu 71751 11,437 36,914,100 509 259,422 511,887 0.3604 4714
Tbl 81.70 | 12,136 40,823,800 511 259,694 455,421 0.3556 470.0
Tbl-1 50.43 8,613 16,773,700 383 123,239 -330,477 0.3723 429.5
Tb2 132.51 11,608 34,801,500 461 211,129 269,019 0.3617 454.6
Tb3 134.39 12,244 36,104,600 464 212,513 239,540 0.3604 454.0
Gidae 354.14 | 17,104 62,831,300 375 152,181 -339,719 0.2878 367.2
Sgl 369.08 | 18,257 68,800,900 373 149,340 -293,437 0.2890 366.7
Sg2 376.69 | 19,393 73,361,100 370 147,355 -233,903 0.2879 365.3
Sg3 407.52 | 20,623 87,499,100 372 147,178 -250,906 0.2905 365.8
Sg4 420.61 | 23,597 97,238,200 370 125,198 -215,482 0.2896 365.0
Sangye 485.21 | 30,027 | 158,953,000 373 148,836 -190,788 0.2881 366.5
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3E 2. Character of Nash's IUH
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Nashs’ 1UH Nash’s TUH
Watershed Parameters
n K(hr) @, (mm/hr) tp(hr) Mean(hr) Variance(hrz)
Ipyeong 1.77 5.91 0.0693 4.552 10.467 61.9104
Gd-1 2.15 4.48 0.0775 5.137 9.617 43.0740
Gd2 2.05 5.12 0.0703 5.394 10.511 53.7889
Gd3 2.34 494 0.0656 6.634 11.572 57.1341
Gd4 2.61 4.73 0.0631 7.635 12.369 58.5594
Gd5 2.89 4.50 0.0618 8.497 12.995 58.4493
Gd5-1 1.57 6.89 0.0668 3.937 10.827 74.6016
Gd6 2.66 4.82 0.0612 7.980 12.796 61.6292
Gd7 2.89 4.92 0.0564 9.294 14218 70.0055
Gd8 3.01 4.82 0.0560 9.698 14.521 70.0387
Tanbu 1.58 10.65 0.0431 6.127 16.776 178.6380
Tbl 1.63 10.45 0.0424 6.619 17.066 178.2932
Tb1-1 2.13 5.93 0.0589 6.698 12.625 74.8371
Tb2 1.70 9.18 0.0463 6.444 15.622 143.3871
Tb3 1.76 9.04 0.0456 6.874 15916 143.9123
Gidae 2.39 6.43 0.0497 8.909 15.335 98.5496
Sgl 2.50 6.27 0.0492 9.415 15.680 98.2416
Sg2 2.60 6.16 0.0487 9.833 15.994 98.5432
Sg3 2.72 6.06 0.0479 10.406 16.466 99.7986
Sg4 3.47 5.02 0.0489 12.415 17.436 87.5411
Sangye 3.52 5.59 0.0434 14.122 19.717 110.3004
0.08
& Gd-1 # Ipyeong-Gidae(Main stream)
¢ Ipyeong-Gidae(Branch)
®m Tanbu-Gidae(Main stream)
| Gd% O Tanbu-Gidae(Branch)
0.07 o IPyeong A Downstram of Gidae
= ©Gd5-1
% Gag GG
£ .
= cde* *cds
T 0.06 Th1-1
D a
“5 ‘Gd7
a Gds
e
0.05 | ﬁidae
A
Th3
ASanqye L] -Tanbu
Tbl
0.04
0.20 0.30 0.40
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Distributed Local Slope
719 2. Relation between Distributed Local Slope and @, of TUH
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Distributed Hillslope Length (km)
1% 3. Relation between Distributed Hillslope Length and @, of ITUH
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20 a

¢ Ipyeong-Gidae(Main stream) Sangye
LS Ipyeong-Gidae(Branch)
18 | ® Tanbu-Gidae(Main stream)
O Tanbu-Gidae(Branch) A ™1
17 A Downstram of Gidae l.
A Tanbu
—_ Th3
=16 A
£ A 5
T A Th2
2 15 | Gdg Gidae
S .
O14 | Gd7
c
©
213 | G o
Gdé [m]
> Thb1-1
12 L Gd4
1" ‘Gd3
i o
| eon“Gdz Gd5-1
10 L pyeong
® Ga-1
9 |
0.25 0.30 0.35 0.40 0.45 0.50

Distributed Hillslope Length (km)
1% 4. Relation between Distributed Hillslope Length and Mean of TUH

VERRS oF 5= QUQdth olelgh fatalzke] et B R HR5(0.81 mys)oll WIS iAo Sels] vk A3
Ah gkt Ag fepEete] vlElRls sF W f5(0.011 mis)o] wxhkelwe] el & 9%
200
+ Ipyeong-Gidae(Main stream)
180 | © Ipyeong-Gidae(Branch) -Tanbu
®m Tanbu-Gidae(Main stream) Tbl
O Tanbu-Gidae(Branch)
160, Downstram of Gidae
< Th3
£ ]
~140
T Th2
2
‘5120
8 ASanqye
c
8100
[
©
> A
80 - Gd5-1 Gidae Tbi-1
Gdz o [m}
1 Gds
60 pyeongQ G({S ¢Gd6
Ga2e Gy Gd4
40 Gd-1¢
0.25 0.30 0.35 0.40 0.45 0.50

Distributed Hillslope Length (km)
719 5. Relation between Distributed Hillslope Length and Variance of IUH
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