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Abstract

Recently, GIS softwares such as WMS, ArcHydro, and HyGIS which can calculate hydrological
geographic parameters are popularized. These softwares have the functions to calculate various
geographic parameters which are used in water resources from DEM (Digital Elevation Model). In this
study, hydrological geographic parameters calculated by WMS and ArcHydro are compared and
examined with them from HyGIS to evaluate the applicability of the parameters from HyGIS.
Bochungcheon (Riv.), Wicheon (Riv.), Pyungchanggang (Riv.), Gyungancheon (Riv.), Naerincheon
(Riv.), and Imjingang (Riv.) watersheds are selected for this study, and the shape of watershed,
watershed area, watershed slope, the average slope of watershed, main stream length, main stream
slope, maximum flow distance, and the slope of maximum flow distance are calculated to compare and
examine the characteristics. Study results show that the average relative error of 7 geographic
parameters from all the watersheds is 4.77 %, and all the watershed boundaries are very similar. So,
all the geographic parameters calculated by each software show very similar value, and the
geographic parameters calculated by HyGIS can be applied to water resources with WMS and
ArcHydro which have been generally used.
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Fig. 3. Gradient Towards Lower Terrain Process (Martz and Garbrecht, 1998)
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Fig. 4. Gradient Away from Higher Terrain Process (Martz and Garbrecht, 1998)
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Fig. 5. Combined Gradient Process (Martz and Garbrecht, 1998)
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Outlet Area (MLTM, 2007; DEM
Watershed . 5
(stage station) | MOC, 1983) [km’] Grid size Data source
Bochungcheon (Riv.) Sangyegyo 496 30 m x 30 m
Pyungchanggang (Riv.) Bangrimgyo 520 30 m x 30 m Elevation data
Wicheon (Riv.) Museong 472 30 m x 30 m from 1/25,000
Gyungancheon (Riv.) Gyeongan 262 30 m x 30 m digital map
Naerincheon (Riv.) Naerincheon 1,039 250 m x 250 m
.. . 90 m x 90 m
Imjingang (Riv.) Jeokseong 6,784 1000 m x 1000 m SRTM
% MLTM:Ministery of Land, Transport and Maritime Affairs
MOC:Ministery of Construction
Table 2. Geographic Parameters Calculated from This Study
Geographic para. Remark Units WMS | HyGIS | ArcHydro
Watershed area The area of a watershed. km® O O O
Watershed slope Average slope of all grids in a watershed. m/m @] O O
Average elevation Average elevation of all grids in a o o o
of watershed watershed. m
Main stream length The length of longest stream within a m o o o
watershed.
Main stream slope The slope of “Main stream length.” m/m @) ) -
Maximum flow The maximum flow distance within a
a m m watershed including both overland and m @] O O
distance
channel flow.
Maximum flow « . . ”
. The slope of “Maximum flow distance. m/m O O O
distance slope
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Fig. 6. Positions and Boundaries of Study Areas

(a) Imjingang(Riv.) (b) Gyungancheon(Riv.)
Fig. 7. Overlap Watershed Boundaries with Google Earth Image

Table 3. Watershed Area [km?]

Watershed W H A Fel, @on [P
H/W A/W H/A
Bochungcheon (Riv.) 494 494 486 0.0 15 15
Pyungchanggang (Riv.) 472 472 471 0.0 0.2 0.2
Wicheon (Riv.) 530 530 530 0.0 0.0 0.0
Gyungancheon (Riv.) 261 261 258 0.1 14 1.3
Naerincheon (Riv.) 1,031 1,035 1,035 0.4 04 0.1
Imjingang (Riv.) 7,229 7,245 7,278 0.2 0.7 0.5
Average 0.13 0.70 0.58
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Table 4. Watershed Slope [m/m]
S - A Rel. error [%]
H/W A/W H/A
Bochungcheon (Riv.) 0.2814 0.2843 0.2852 1.0 1.3 0.3
Pyungchanggang (Riv.) 0.3079 0.3184 0.3189 3.4 3.6 0.2
Wicheon (Riv.) 0.3845 0.3858 0.3859 0.3 0.4 0.0
Gyungancheon (Riv.) 0.2207 0.2230 0.2236 2.9 1.3 0.0
Naerincheon (Riv.) 0.2228 0.2284 0.2300 2.5 3.2 0.7
Imjingang (Riv.) 0.0566 0.0669 0.0677 18.1 19.6 1.2
441 4.90 0.44
Average
3.25
Table 5. Average Elevation of Watershed [m]
e ] - A Rel. error [%]
H/W A/W H/A
Bochungcheon (Riv.) 270.0 270.1 271.4 0.0 0.5 0.5
Pyungchanggang (Riv.) 291.4 2915 291.8 0.0 0.1 0.1
Wicheon (Riv.) 7579 757.9 757.9 0.0 0.0 0.0
Gyungancheon (Riv.) 164.3 164.3 164.2 0.0 0.1 0.1
Naerincheon (Riv.) 750.5 751.6 750.9 0.2 0.0 0.1
Imjingang (Riv.) 372.3 372.8 372.2 0.1 0.0 0.2
0.06 0.13 0.16
Average
0.11
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2007) Fig. 9. Stream Lines from Flow Types
Table 6. Main stream length [m]

Rel. error [%]
Watershed W H A W AW A
Bochungcheon (Riv.) 52,693 51,915 46,324 15 12.1 12.1
Pyungchanggang (Riv.) 43,109 43,177 39,454 0.2 85 94
Wicheon (Riv.) 53,889 54,215 54,869 0.6 1.8 1.2
Gyungancheon (Riv.) 33,235 33,874 30,524 1.9 8.2 11.0
Naerincheon (Riv.) 56,467 67,416 63,691 194 12.8 5.8
Imjingang (Riv.) 167,997 187,652 190,152 11.7 13.2 1.3
Average 5.88 9.42 6.81

7.37
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o A7 Axe) A5 Aol BARE AW 55
AR F 7V 2 Azlel Faiael ol gom A
A afelom BaE folol 49 afeld Hog
el g Aol 7M1 A B ol ow
S5 4 71 AuE 5EFR Zolo goz /)
AT Table 8t frolol tig HogaAz el
AAANE e Aolth

Aol faels Fahd Zols) nj7IA = DEM 1
Aol e GeHE AR sEARe] 2 49e
WAl Foh Table 8914 WMSe} HyGIS+= Hd 650

%9] Jjo s Hola o WMSeF ArcHydroe=

£ vehia louy, Al BAb gkel o]zt w9 #kar 9.53 %°] FlextE yehlaL Atk o]ep o]
Table 7. Main Stream Slope [m/m]
Watershed W H A e, G (Pl
H/W A/W H/A
Bochungcheon (Riv.) 0.0034 0.0032 - 5.6 - -
Pyungchanggang (Riv.) 0.0063 0.0064 - 1.0 - -
Wicheon (Riv.) 0.0130 0.0102 - 21.7
Gyungancheon (Riv.) 0.0044 0.0046 - 49 - -
Naerincheon (Riv.) 0.0095 0.0096 - 134 - -
Imjingang (Riv.) 0.0032 0.0042 - 30.3 - -
Average 10.78 - -
Table 8. Maximum Flow distance [m]
Watershed \W% H A it oy [P
H/W A/W H/A
Bochungcheon (Riv.) 54,687 53,862 50,473 15 7.7 6.7
Pyungchanggang (Riv.) 44,610 44,724 42916 0.3 3.8 4.2
Wicheon (Riv.) 55,668 56,038 50,473 0.7 9.3 11.0
Gyungancheon (Riv.) 34,868 35,360 32,778 14 6.0 7.9
Naerincheon (Riv.) 58,070 70,178 69,196 20.8 19.2 14
Imjingang (Riv.) 170,980 195,464 190,152 14.3 11.2 2.8
6.50 9.53 5.67
Average
7.24
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AdfaAe Aabs Aoases dehe 42 Fa 24 R AdaeiAe Al dg g At
o FRAAE olvlstl, olu) HEEE AL W o WA i 2 ke e Y WA, £ FEa
o F5 A PR D8 method o3k %, FaHA ol @ AulRaAeE FRste] Aot
ot} Table 9% 7 ZRaRE ol galq AE £ B BAaqr
W AuGaAE AAE e Zolth AdasiA Table 10914 9 WA, #9 FEiLE, Fabd 2
ANE TR AN s R AAd sE4ue o 2 Adgaries 7 ZeadleA B 5 % v
el GYE WA A, Geb FATDEME A& of AOLAE e slon, Hit 380 %) Aol
& 729 DEMS] 2A71del webd 2zt b A A8 wedows 7 meadeld fAke ke As
AR AL ARED, Tade SR WMSS  E Ao dekdeh 5 A4, F00 44 9 A%
HyGIS®] Alxbadatel] wlsiA ArcHydro®] Alxkazte] AR AAtellAe 7h ZRaglod B 10 % wleke]
Aoz 2 Ui glom, oled A Ee  AUeAs Uehla i 631 %0 AvesE wol
WMSSH HyGISOlH $9% DEM 24718 283 & glovl, webd wis e g Adomn ge 3
7] W o B 4 gk ae AugsA 4 olol SR 2 JredE vehis Al gE g
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Table 9. Maximum Flow Distance Slope[m/m]
Watershed W H A L con el
H/W A/W H/A
Bochungcheon (Riv.) 0.0058 0.0066 0.0067 13.0 16.1 2.7
Pyungchanggang (Riv.) 0.0120 0.0131 0.0135 89 12.6 3.3
Wicheon (Riv.) 0.0212 0.0219 0.0187 35 11.9 175
Gyungancheon (Riv.) 0.0098 0.0099 0.0113 0.6 15.2 12.6
Naerincheon (Riv.) 0.0157 0.0167 0.0167 6.3 6.5 0.1
Imjingang (Riv.) 0.0056 0.0061 0.0058 8.7 3.7 4.9
6.83 11.00 6.86
Average
8.23
Table 10. Relative Errors for Overall Geographic Parameters
. Rel. error [%]
Geographic parameters
H/W A/W H/A All
Vet e et o et | g | as | ao | o
Watershed s.lope, main sttream slope (includes 5.62(7.34) 705 365 5.74(6.31)
maximum flow distance slope)
All(includes maximum flow distance slope) 3.97(4.94) 5.95 3.42 4.44(4.77)
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Table 11. 4 classes of geographic parameters for correlation analysis

Hlozx 7 2o M BT FARE AL

=
=
=
J’}-E

. Bochungche | Pyungchang ‘Wicheon Gyunganche | Naerincheon | Imjingang
Ceograplne e on (Riv.) gang (Riv.) (Riv.) on (Riv.) (Riv.) (Riv.)
Watershed area C3 C3 C3 C3 C4 C4
Watershed slope C2 C2 C2 C2 C2 C2

Average elevation of c3 c3 c3 c3 c3 c3
watershed
Main stream length C4 C4 C4 C4 C4 C4
Main stream slope Cl1 C1 Cl1 Cl1 C1 Cl1
Maximum flow C4 C4 C4 C4 C4 C4
distance
Maximum flow 1 C1 1 1 1 1
distance slope

#C1:0=(geographic parameter value)<0.05
C2:0.05<(geographic parameter value)<l
C3:1=(geographic parameter value)<1000
C4:1000 <(geographic parameter value)
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