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GRM RS Z9-9% A S2lMo2 #M5D lon|, 0| YN ARHR Ko
g 22Nl HHHAS ALBHITL Oll) RYYA, MY, £Y EXTE Sof A 4
g B2H OpfRits O2HoRE ARSRIO ofgh B4 FF ChAOIN Helzlofof
SHXIRL, BHO| XIMWHAC RfT XpRO| MHIY Y AU X2 olstol Wao|
nfebAs offEa Ol A0l EI7IE $TH GRME ARBAIO| OJefA FWE|O{of St
OiHE4E EESD Qon, EY U EXNE SHH 4HE 2 H4S Yoz
S| QB oS 2HISE HEY 4 Ut

s ez 7IdAzE 0|83ty ALE =+ U2U, Blaney-Criddle & #ut
H o

Priestly-Taylor 282 F=I7tXQl QIX}7t EHQSICt Blaney-Criddle oM dEE ML
= HEASE), AU T LEAZO| Ot ¥ YZAIZH HE(R,,)0 ERSICH LEtHoz &
2 MEAFTE 045 ~ 122 AFESIH, W]7|7H4E ~ 98)2 085, HIWK7|7H2 0458 H
8 = ACE AZH LZA|ZHo| et L7h LXRAZE HIE2 IEEE HMA|Zls A7 SRA|
ZHof cHeb EZh AZxA|Ztel H|EE2 O|83%t0] ALtE orafel ®(AHS, 2012)8 0|83+
d4yg = Aot

Priestly-Taylor &#0M= &4

LR EO| “'Rortr GRMOiIHE

|20 MO ZIE7|Q ZMO| 7|27, HESH A=z

= —0.56 x T, + 567.3 @.1.1)
1, = 0.0006 X T, + 0.655 2.1.2)

7| ~ : UEH 4=, 1, 1 BLYHL (al/gn, 7, : BRI (C)

KICT oo
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B 21 QZh LAIZHO| oGt EE 27 YA HIE
E|
ol 1 2 3 4 5 6 7 8 9 10 11 12
64 012 | 019 | 0.26 | 0.33 | 040 | 045 | 043 | 036 | 0.29 | 0.21 | 0.14 | 0.10
62 014 | 020 | 0.26 | 033 | 039 | 043 | 041 | 035 | 029 | 022 | 0.16 | 0.12
60 015 | 020 | 0.26 | 0.32 | 038 | 041 | 040 | 034 | 0.28 | 022 | 0.17 | 0.13
58k 016 | 0.21 | 026 | 0.32 | 037 | 040 | 038 | 0.34 | 0.28 | 023 | 0.18 | 0.15
56k 017 | 021 | 026 | 032 | 036 | 039 | 038 | 0.33 | 0.28 | 023 | 0.18 | 0.16
54k 018 | 0.22 | 0.26 | 031 | 036 | 0.38 | 0.37 | 0.33 | 0.28 | 023 | 0.19 | 0.17
52k 019 | 022 | 0.26 | 0.31 | 0.35 | 0.37 | 0.36 | 0.33 | 0.28 | 0.24 | 0.20 | 0.17
50 019 | 023 | 027 | 031 | 034 | 036 | 035 | 0.32 | 0.28 | 0.24 | 0.20 | 0.18
48k 020 | 023 | 027 | 031 | 034 | 036 | 035 | 032 | 0.28 | 0.24 | 0.21 | 0.19
46 020 | 023 | 027 | 030 | 033 | 035 | 034 | 032 | 0.28 | 0.24 | 0.21 | 0.20
44 021 | 023 | 027 | 030 | 033 | 035 | 034 | 031 | 0.28 | 025 | 0.22 | 0.20
425 021 | 024 | 027 | 030 | 033 | 034 | 033 | 031 | 0.28 | 025 | 0.22 | 0.21
40 022 | 024 | 027 | 030 | 032 | 0.34 | 033 | 031 | 0.28 | 0.25 | 0.22 | 0.21
38k 022 | 024 | 027 | 030 | 032 | 033 | 033 | 031 | 028 | 0.25 | 0.23 | 0.22
36k 023 | 024 | 027 | 030 | 032 | 033 | 032 | 0.30 | 028 | 0.25 | 0.23 | 0.22
34 023 | 025 | 027 | 029 | 031 | 032 | 032 | 0.30 | 0.28 | 025 | 0.23 | 0.22
32k 023 | 025 | 027 | 029 | 031 | 032 | 032 | 0.30 | 0.28 | 026 | 0.24 | 0.23
28 024 | 025 | 027 | 029 | 031 | 0.31 | 031 | 0.30 | 0.28 | 026 | 0.24 | 0.23
26k 024 | 025 | 027 | 029 | 030 | 0.31 | 031 | 0.29 | 0.28 | 0.26 | 0.25 | 0.24
24 024 | 026 | 027 | 029 | 030 | 0.31 | 0.30 | 0.29 | 0.28 | 0.26 | 0.25 | 0.24
22k 025 | 026 | 027 | 029 | 030 | 030 | 030 | 0.29 | 0.28 | 0.26 | 0.25 | 0.24
20 025 | 026 | 027 | 028 | 030 | 0.30 | 0.30 | 0.29 | 0.28 | 0.26 | 0.25 | 0.25
18 025 | 026 | 027 | 028 | 0.29 | 0.30 | 0.30 | 0.29 | 0.28 | 0.26 | 0.26 | 0.25
16k 026 | 0.26 | 027 | 028 | 0.29 | 0.30 | 0.29 | 0.29 | 0.28 | 027 | 0.26 | 0.25
145 026 | 0.26 | 0.27 | 028 | 0.29 | 029 | 0.29 | 0.28 | 0.28 | 0.27 | 0.26 | 0.26
12k 026 | 027 | 027 | 028 | 0.29 | 029 | 0.29 | 0.28 | 0.28 | 0.27 | 0.26 | 0.26
10k 026 | 027 | 0.27 | 028 | 0.28 | 029 | 0.29 | 0.28 | 0.28 | 0.27 | 0.26 | 0.26
8 026 | 027 | 027 | 028 | 0.28 | 0.28 | 0.28 | 0.28 | 0.28 | 0.27 | 0.27 | 0.26
6 027 | 027 | 027 | 028 | 0.28 | 0.28 | 0.28 | 0.28 | 0.27 | 027 | 0.27 | 0.27
4 027 | 027 | 027 | 028 | 0.28 | 0.28 | 0.28 | 0.28 | 0.27 | 027 | 0.27 | 0.27
2k 027 | 027 | 027 | 028 | 0.28 | 028 | 0.28 | 0.28 | 0.27 | 0.27 | 0.27 | 0.27
0= 027 | 027 | 0.27 | 027 | 0.27 | 027 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27
KICT s
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GRM

H 22 EE0 [E Green-Ampt AF Di7f#H==(Rawls &, 1983; Chow &, 1988)

. Residual Wetting Hydraulic
. i Effective . g
Soil Porosity orosit moisture front soil conduct.
Texture (n) P ) y content suction head (K)
(0,=n-6.) | (|¥;])cm) (cm/hr)
Sand 0437 0.417 495
0.02 11.78
(ALE) (0.374-0.5) | (0.354-0.479) (0.97-25.35)
L d 0.437 0.401 6.13
o:tr:?/ gl 0.036 2.99
(YEALE) (0.363-0.505) | (0.329-0.472) (1.35-27.93)
Sandy loam 0.453 0.412 0,041 11.01 109
A E) (0.351-0.554) | (0.283-0.54) (2.67-45.46)
Loam 0.463 0434 8.89
0.029 0.34
(Y E) (0.375-0.55) | (0.334-0.533) (1.33-59.37)
Silt | 0.501 0.486 16.68
ot 0.015 0.65
(OIAHEYE) (0.42-0.581) | (0.394-0.577) (2.92-95.38)
Sandy clay loam 0.398 0.33 0,068 21.85 015
AFEAMYE) | (0.332-0.463) | (0.235-0.424) ' (4.42-108.1) '
Clay loam 0.464 0.309 0155 20.88 01
(MYE) (0.409-0.518) (0.279-0.5) ' (4.79-91.9) '
Silty clay loam 0.471 0.432 0.039 27.3 0
(OJAMEIAIFE) | (0.418-0.523) | (0.347-0.516) ' (5.67-131.49) '
Sandy clay 0.43 0.321 23.9
0.109 0.06
AHEAE) (0.37-0.489) | (0.207-0.434) (4.08-140.1)
Silty clay 0.479 0.423 29.22
0.056 0.05
(OJAFRAE) | (0.425-0.532) | (0.334-0.511) (6.13-139.3)
Clay 0.475 0.385 31.63
0.09 0.03
(AE) (0.427-0.522) | (0.269-0.5) (6.39-156.4)
# 23 EYEO Ot EXd 2REY7IsA T, 1992)
EOIAl H = EH(cm)
o 0524 HUESZAL
Very shallow O &= 0-10 0 - 20
Shallow 2= 10 - 30 20 - 50
Moderately deep or
BHE - -
Moderately shallow 35 - 50 >0 - 100
Deep A= 50 - 60 100 - 150
Very Deep 0?2z > 60 > 150

GRMZ EXZE AOAM BE2| HFA LS Il
al. (1994)0 °|&tH Averjanov (19500 E¥9

2R ESASE
=
=

7Zto

AHESHCE Fredlund et
0|83t otzfet

E =

power

KICT oo
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Ct. Fredlund et al. (19940 M= n
2015)0| M= Z7(7tel A5 ZOJoM n 2o E

UO R 64E 7|EZC

function &40 SESIESH = LHA
UL E 355 HMAISHA 2D, Noh et al
12E AH8% Hb UCh GRMOIM = 22
2 HMAlsta ACE

— o

Jo
Ih
>
0z
10
2]
1o
i
d0
rot
3

K, = K,S" 2.3.1)
q47IM K, SEEFA S, K, ZotEFAE S EYol =3tk
{=0-0)/0,-0) 0,7 =2 0, 23 =2, n: A=

GRM2 power function HA2| Mut o7 Chgo ME MEiM AHEY + U2, Of
AOM GRME 9| 7|22 E 02, mo| 7|2%U2E 018 HMA|THC

K, = nkK.S, (2.3.2)

K, =mK, (2.3.3)
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1o
of
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=
re
rn
Hn o
Rl
=
AT
=2
ru

Vieux(2004) S0f

85t At

2 d50 82N EXERE =RsEs ME0IAN. GRMOME AHS=(2003)2
a7 2i T 2ER EXL=E HEF 540 HSsts €50 it =eF+ES HEY
= QUCf 2FFE2 0~12) 89S 7K, 2f+200 1" B2 MY EXms £42
HRe Axtes 25 255 F92=z d3Enh £ 90 SXoMe EY2 g =3t
B AR = 5 ebz ZR0 oot HEJ LYK @e AR HEst 2R4ES

r?

Ktetol RolE QM E EXIE Sd8E R0Ee= Y LAl ¢f, A8 Canopyll
H H|g, %O XH7bsEo| Yottt EXDE 449 2 LAl 42 J7|E9 dAddA,
2005; st=Ad7|sAF |, 2004, St=AM7|sA

=, 2005 )& 0|8oty %g&E Lt
#E g = Atk HAXE Canopyll A Hlg1h A0 XEIHSE2

ExjmEga 2o
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El= AEAL 3 o7 #Ha=0|Ct.

exm= = 1 2 | 3| 4| 5|67 |89 ]10]11]1
AlZtst /HA=EXIY |02 02]03[03(03][03[07]07|07|05]05]02
SYXS 02]02|03|03|04|04|08|08|08|05]|05]02
AEXY 03]03|03|06/|10| 15|24 |38|38| 15|10/ 06
EIN 02]02[03]/03[03[03[07|07/[07]|05]05]0.2
=2 0202|0303 |06|06/|14|14[14]09]09]03
LEX| 02]02(03/03[03|03|07]07|07|05]05]02
=9 00| 00|00|00[00|00|00|00|00]|00|00]00
H 25 EX|OlE £4% ZLEA %, canopy HIE, XIHACHsE 7|28
EXLEE Q2R EER) A|CHRICH b 2F
oM 7p PoY ZEAS | Canopy HlE (mm)
100 AZtet/ ARG 0.015 0.2 0.3
200 SYXS 0.035 0.4 0.3
300 AR 0.1 0.8 0.4
400 A 0.15 0.5 0.3
500 =2 0.07 0.4 0.3
600 LEX] 0.02 0.2 0.3
700 =9 0.03 0.1 0.1
*Ar8El= XZO0f matM CHE S 7HE = AS

H 26 F40 OE EXOE g5 2F

FAY =55 XY
A =
Chal Z32|E #Z=

H| 82 A Ot E
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GRM

2l ZHOME F&Ho AMES fASHAM OFEZBAIZ KB FALE Ar8stn bt
DEMQ| flat area 27 1F0M= 2= DEMS| HAS Z[231517| f3iA O X2 2o
1k HF0| O|RNX|D, WatA flat area M2| IHES AL SHe X[H FA= O X2
@2 7HE & ULt O|et 20| Of e %2 X[H FAE 2ot 20| H8Y FR0= 7%
a ROl 0o ZhIh ez AltElE X7t Utk 2So 2ol 8 + Us H:

o

a7 o
X|H AAHY CHsiM= Creo AF7+ T = HE JAOMH(Ponce S, 1978; Woolhisert
Liggett, 1967 &) FE 0.0001 ~ 0.012] H M HEE|JCE EFH Henderson(1966)t
ASCE(1996)= ==Lt S Al 0.002(10/t/mi) O|&2| SHAZAALE ZHX|& SIHEOAN 2ot

2ds HEStes A0l HEES MAlet 8t UL

mjo

St 9 X
BAE 7R
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Zototn A= BAE0|0E 25T ZHo HEo7| s ALEAt
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2.8 Sl ==+

SIEO| ZEA £ St=9| HEY, HIEO 7 2, MM, 22|06 20 mats Chsh gt
71" £ UCHChow, 1959). Chow(1959)= oSt=o| =LA MPO CHst 7|Eo| HFE
CtFsh St =70 Cfst Z=A+E Aot 8 len, o] & Xt shdof Cist

— —

O:I o
ZEA$E ofgf EeF ZCh Chaudhry(1993) AMH BIMOAS ZEZAH4+Z “Clean,

noou

straight, full stage, no rifts or deep pools”, “Bottom: gravels, cobbles, and few boulders”

% “Bottom: cobbles with large boulders"E X2tst ULt HAH |FEZ0ME CHA
F99| stz EME g™ = JUEs Stk ZUL 2 St ZUYE ZEAH 9 # Lol
F8&l= 0| HtZHA|SICE
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GRM

H 28 At SIHOMO Z=EAZ(Chow, 1959)

B e
= Xx | BE | Arf
Clean, straight, full stage, no rifts 0025 | 0030 | 0033
or deep pools
Same as above, but more stones 0030 | 0035 | 0.040
and weeds
Clean, winding, some pools and 0033 | 0040 | 0.045
shoals
Same as above, but some weeds 0035 | 0045 | 0.050
and stones(®)
Streams on plain Same as above, lower stages,
more ineffective slopes and 0.040 | 0.048 | 0.055
sections
Same as ®, but more stones 0.045 | 0.050 | 0.060
Sluggish reaches, weedy, deep 0050 | 0070 | 0.080
pools
Very weedy reaches, deep pools,
or floodways with heavy stand of | 0.075 | 0.100 | 0.150
timber and underbrush
Mountam sjcreams, no | Bottom: gravels, cobbles, and few 0030 | 0040 | 0.050
vegetation in channel, boulders
banks usually steep, trees .
and brush along banks Bottom: cobbles with large 0040 | 0050 | 0.070
submerged at high stage boulders
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40| 20E Z=A 2t Green-Ampt 2ROl Of
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GRM

4. EXI=

GRM2 ZZHE G2 MIMECH GRM 2O ZZME mMAL gmpll SHAE K|
0, xml A2 XMEECHL GRM ZE2HME ItA0= GRM HA0| Zast YAXZEt Ho
otg, o7+ S8 MESD UCL DEM 242 &AM THE0X|= |9, ZAL SEYE,
SEFHS, oY o2 £2EE FUPEE Yde = Ues GIS =7 E 0|88iM dd
g 5= Ut AR MHEE Tt GIS =FE HyGIS, ArcGIS, TauDEM, QGIS Drainage
plug-in 1f Z0| DEM 242 &% 2o IUFE dd =75 =Zadt A= EH&
S/WE 0|83 % QUCH GRM2 SiAFH MAZ ASCH ZUWES o|gsiCt ABE22 GIS =EF&
O|8ohA MME CHAsH ZOHO| C|O[E{E ASCH ZUCOZ BiZEsto] 2o XN-E3stCt Ofzy
O & GRMOIAM E2olE|ls 2t =2 dEEE Hast YHXNEE LEHH Z0|Ch GRM2 2
olgt e FEHES HHY = ULLE, ZFA 2o| A& 29|, Bojg =2 HE0
et 28Xtze F/RE CEA 14T += UC

H 41 GRMO| =Xtz B MECOf4

N Continuous simulation Data
Original data Input data Flood event simulation Format
INF | SSF | BF | FC |INTCP| ET | SM
Watershed ([ ([ J ([ J ([ J [ o o
Flow direction o ([ ([ ([ [ o (]
DEM Flow accumulation e o o o o o o
Slope o ® o e o o o
Geographic Stream OO0 ][O0 | O | O | O O |ascH raster
data Channel width Alalala|alala
La”?ngg"’er Land cover olo|lo|lo|e|e|oO
. Soil texture O O O O @) O O
Soil map -
Soil depth O O O O O O O
Precipitation o [ [ [ [ J [ J [ J
Max. temperature = = = = - o @® |ASCI raster
Min. temperature - - - - - | @ - Text
Weather data Daytime length - - = = - o -
Daytime hours ratio - - - - - A - Text
Solar radiation - - - = - o - | ASCIl raster
Snow pack temperature | - - - - - - ( Text
Observed flow(stream, dam)| - - - [ - - - Text
Hydrological data | Initial soil saturation ratio| A A A A A A A
— ASCIl raster
Initial stream flow A A A A A A A
. LAl - = = = o - - Text
Parameter file -
Blaney-Criddle crop coeff.| - = = - - A - Text

- @ : Required, O : Optional (recommended), A : Optional

- INF : Infiltration, SSF : Subsurface flow, BF : Base flow, INTCP : Interception, ET : Evaportranspiration,
SM : Snow melt, FC : Flow control

KICT cmmme oo s
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GRM

4.1 SHAI=

GRM2 ASCIl 23| 2{AE HO[HE YUHXAEZ O|&3IH, GRM 2 &0 East
HAE At2e OS2 ®#2b 20 GRMOIM AESt= SEYE YE= D8 HH 2feh T
get SEFERAM, SEYT iAH HO[He (= LY AL osiM sEYUSS T
CHotCH GRMOIM = 1A| BE(ES, NE2 12 85 - 124 HeEHE, N2 12 4
Hote W, 34 YE(s, B2 12 485 28 % TauDEMO| SEWS 43 Y 2
T e = ot DEMOE—'?'—H SEYY FEE MYste B2, GIs s/w OiCt SE%E
of tigste AL 47| O E 4 A2z, SEYY HolH HEA|l Fo|sof St
# 42 GRM 23 Itz

Azl .
e e 3o HolH &
2o[EY Domain °
of ®oj0| TEE FYAE DY
=2 20 | (or watershed) |7 S | 7 HAH o Integer
A Slope AXNEE BOE xg3AF EE Double
S gt FlowDirection |D8 &0 o|ot tHlet S & FE Integer
SEFHZ | FlowAccumulation |2 &8 Integer
SHH Y Stream SHH Integer
5t= ChannelWidth |5t T30t S 2oh (X[ YUHE ofF HE Real
Ed SoilTexture  |Ed Integer
EdH SoilDepth EQM Integer
EXmsE LandCover  |EX|I|& Integer
1281 1 2 64 1128 1
¢ r
64« C 1+ 4 32« C 2
+ ¥
3216 | 8 16 8 4
(@) 12A] HOAM A[ZSH= QIE A (b) 1A| BFEFO| Al A|ZFSH= QIEA
(StartsFromN) (StartsFromNE)
32 | 64 | 128 4 3 2
t $
16 C 1 5« C 1
v +
8 4 2 6 ¥4 8
) 3A| HSHO| M A|ElSH= OlEA (d) TauDEMOIM HEEl= SEYWS
(StartsFromE) QI A (StartsFromE_TauDEM)
1% 41 B2 dHA

KICT 5t seews
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2 A2 O 20| YEEN UL 22 Z 2
AF OO EehE =Atet A fEoiM 5t, O] 2=
GRM 2go| Z2ME mtd(gmp)ofl KNI E d9o| GUIRlI QGIS-GRMOAM = O|E
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o 0o
o
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fo
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0|83 ALAI7F ZH ZMSIALE GIS AZEQOE 0|8 A5z MAMs £z
Ct EX|OE1 EQo 3= ZEol Dj/j#s= GRM Static DBOIE E0,
CWGRMWGRMStaticDBxmN) 0l MEE|0 A2, O|F 08510 2f £49E Dj7jHS2| 7|2

° <
W= 28ttt

lEeVAT -mET =
D@ FTE ANQ 20 E8TH
100, A1 7FEH =R S

200,527

300 48RS

400, %%

500,27l

600,LEX|

70049

(a) EX|O|&E VAT ot

'g " 3
71| SoilTexture VAT - B2 5 =] 2| | ScilDepth VAT - 2% E=n EcR <=
ooE H#EE M40 27N ESTH oeE FHEE MA40 =27 E2ZH)
LOgEA g . 128 :
20NEEE 20122 E [
IMEE 3EE
4MNE [ LTS
SAYE 1 3
BAE
TUEMNE
8,9%E ]

(b)y E VAT It (c) EYA VAT I}

=
2 42 VAT Tt Ol Al

ne
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GRM

B Precipitation_Daily.txt - Window...

0,
03,
0,

0,

0,
0.2,
137,
421,

R BEE MAO E7V) ESEH)
100101, 100102, 100103, 100104, 100105, 100106,

0.7, 0.9, 0.2, 0, 02,

0.3, 0.1, 0.2, 1.3, 0.2,

0, 0, 0, 0, 0,

93, 0, 0, 0, 0,

0, 0, 0, 0, 0,

8.2, 10.9, 3. 5T, T,
299, 344, 211, 21, 458,
6.6, 9.1, 319 241, 204,

0.1, 0.3, 2 3.6, 39,

0, 0, 0.1, BT 0,

1.4, 1.9, 0.5, 0.9, 2.2,

0, 0, 0, 0, 0,

0, 0, 0, 0, 3

0, 0, 0, 0, 0,

0, 0, 0, 0, 0,
Ln 20, Co 100%  Windows (CRLF) UTF-8

.‘ Mean_Areal_rainfall.txt ...

TR
0.00
0.20
0.20
0.26

BEEE MYO BV ESEMH)

0.26
047
0.20
0.00
0.53
0.38
0.59
048
2.61
4.65
v 472

(a) S0 FZ &

.. Rainfall ascii_filestxt - Win...

arelm

HEE MO E7v) E2ZH)

TR J|4NE Y

L 100% | Windows (CRLF)

UTF-8

ol
=

At (o) SH2

29 BF J|4RE Y}

ol
=

A8 43 7|8Arz YO At

melE BEE M) E2I E=UH)
D:WRFWRFASCW201209161200.asc o oo z
D:#RFWRFASCH201209161210.asc
D:WRFWRFASCW201209161220.asc 024
D:WRFWRFASCW201209161230.asc 0.27
DWRFPWRFASCW#201209161240.a5¢ 0.30
D:WRFWRFASCW201209161250.asc 032
D:WRFWRFASCW201209161300.asc 0.33
D:#RFWRFASCH201209161310.asc 0.32
D:WRFWRFASCW201209161320.asc 0.30
D:WRFWRFASCW201209161330.asc 028
D:WREWRFASCW201209161340.asc 0.25
D:WRFWRFASCW201209161350.asc e
D:WRFWRFASCW201209161400.asc
D:WRFWRFASCH201209161410.asc Q42
D:WRFWRFASCW201209161420.asc
D:WRFWRFASCW201209161430.asc
D:#REWRFASCW201209161440.asc L, v
Ln 3 100% Windows (CRLF) UTF-8(BOM) Ln 17, Col 100% Windows (CRLF) UTF-8
(©) ASCIl 2iAE 7| &XtE YHOHY Atz (d) €ZAIZH Hl2 YT Aty
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GRM

4.3 =A==

GRM ZHo| 9oz ABEE 4£BRAEE S B2 HolMel BS RTBLS YR
2, MA A0l Tf3 £ E7|metE, FA obH ZROIMSl £7| QEOICH TOIAIHA
ol oY HIYXHe BE QYL o R A7) ro;_ NEEC © BRYs 23

— o
A7|ZUOE MBY 4 YTk ASCH HAE EUOR MNEE A7|ZAE A2 MW Y
Qo= A7|EstE UHEATH BY BN PN FHER YeCh

A=Y g9 Clole A

o at - oty EF XFHOM AFE SHLES| FE(CMS) &k Real

me - K$X| @22 (CMS) AA Y XHE ca
EQF ol

BiAH OZ2 MEE 3= A Mo QF EolE
e ASCIl 2~y o=z XME iXtoM el E t Real
ol =& AE ol A = 3L A o| oat
Bl DAM outflowtxt - Windows B 2% = [ b 4

TE HEE MO BV ESUH)

(3o 2 B o ) B ¥ B o ) B o 3 M o ) B o ) B ¥ s B o ) Y o) o ) N 0

Ln 26, Col 2 100%  Windows (CRLF) UTF-8

Kl ‘ I KOREA INSTITUTE of CIVIL ENGINEERING
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GRM

GRM ZEO|M AESt= D7+ & M=z YHSt= A2 A 2olof AMEE[= LA
L0 S A B F Blaney-Criddle WH 0| A El= ZEA4=0|Ct. 2+ Of7HH
= IS Zd3h Atgle oS O30 Zoh LAl g2 EXIOE S4EE 29 LAl 20| =
£E oz MYEELD 4 ANers FO0E 250, A Sl dEozs EXLE 42 +
2H ool gt ¥8sta, 1 EXIMI—. 40| siEst= 18 ~ 1289 LAl &

=

=
StCt Blaney-Criddle 224 +&= 18 ~ 1280 siTst= ¢S =XEH=

iz HJ|0

B LC_LALbet - Windows T 2%

oE BEE MU0 BV E2EH)

1,02, 02,03 03 03, 03,07 07, 07, 05,05, 02 i
2,02 02,03, 03 03,603, 07 07 07, 05,05, 0.2

3,02 02,03,03,06, 06,14, 14, 14,059,059, 03

4,02, 02,0303 03,03,07 07 0.7, 05,05, 02

5,03 03,0306 10,15, 24,38, 38,15, 1.0, 06

6,02 02,03,03,04 04,08, 08, 08,05, 05,02

7,00, 0.0, 0.0, 00, 00 00,00, 00, 00 00, 00, 00

Ln 10, Col 1 100%  Windows (CRLF) UTF-8

8 45 LAl HO|H Tt Zd At

Bl BlaneyCriddle kCoeff 12Month.txt - Windows H 2%
oen EHEE M) 27V ESEH)

040 =
040

045

045

0.60

0.65

0.65

0.65

045

045

045

040

Ln 14, Col 1 100%  Windows (CRLF) UTF-8

1% 4.6 Blaney-Criddle &2 A3 o ZHd Atz
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GRM

4.5 GRM =2dE mjgl

GRMZ2 Z=2HE I (gmp)2 O|&3HM HAELCH GRME 2&
M AABL7| M= ofzfet Z0] gmp LS XA HEBCL

0>+

f(Console window)O|

(OIE &0, D:Wgrm.exe "projectFilePathAndName.gmp")

gmp It xml DB YACE NFEICL gmp ItYO| =&HE HO|Z1t 2f HO[E2| LY
g, 2t Ho|229| EE o|E X 49, 2} ZEo| 4% WY 52 Ct32 Bt ZCt gmp It
L2 ALEXIIE HIAE O|CIHE O[83iM MY = QAoLy, L8 A=A /X 5)2
AAHoE 1 US €7 oH2 Ax UCE d2HM gmp IHYE2 GRM 2Ol GUI
S/W(QGIS plug-in QGIS-GRM )& O|83A Ats2 =2 MMdst= Zi0| Ha|StC}

gmp IO H=0] ZHEOf

A XMEdfof st, ot=0| =
SHE|of UX| %S Zé%OﬂE ANSI =

H 45 ZEME ym| DtYo|Ml HOlE 2o
PN
HolZ 29 0241._
]
ProjectSettings 2y HAS Qo stEMd, YEntd, 22 o= g2
SubWatershedSettings | &~FHHZ MYEl Oj7fH e
WatchPoints AR XE £ e 4x E= Ea
FlowC Grid AEA X SExE Y 44X}, SEXE dH, XA=zo| ;.
owControlGri =X H4x| 7S, ROM M =R
ChannelSettings 79 St HEf Oj7f = g
YHE EY XE £80 K290 HEE Green-Ampt| .
GreenAmptParameter A =T
I:]H7H =T
SoilDepth LHE EA AtE -0 FEZO HEE EXH ¢t | E=s
YHE EXIOE Xz 81 fREZ0 HEE ZEA | .
LandCover A O HEAO =T
T X ETT1T=

KI‘ I KOREA INSTITUTE of CIVIL ENGINEERING
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GRM

H 4.6 ProjectSettings HIO|E B

- HolH | &=
oc o 293 YAl ;;
GRMSimulationType DY HA(Normal 2 RealTme) String | E=
DomainFile |9 ASCI It H=Zet 0| String | B
SlopeFile BAH ASCI IHY 2ot 0| & String | E=
FlowDirectionFile SEYS ASCl ItY Z=29 0|5 String | B
FlowAccumFile SEFANS ASCI Lt Z2et 0|8 String | B
StreamFile SIEY ASCH It F=2et O|F String | B
ChannelWidthFile SHE ASCH It Z=29t 0| String | A&
. . X7 K% ASCl It Z=2et 0|5 -
InitialChannelFlowFile s };gﬁoﬂ EH3HA‘|':E.'J glol SEE String | &M
InitialSoilSaturationRatioFile |EY X7|Z3tE ASCI ItY Z=Ze} 0|2 String | MEY
LandCoverDataType ELX| &5 XtE HA(File 2 Constant) String | E=
EOXS ASCI TtY B=et O|F
LandCoverFile LandCoverDataType2 2 Fileg HdY ZARO0l| String | EH
oF ALE
EIX|& ASCIl I+ VAT ot Z=29} 0|5
LandCoverVATFile LandCoverDataType2 2 File2 MY HL0|| String | M=
oH AHE(eh=0] ZRE|H UTF-8 ZoHez XF)
EXIOs =EA S o
ConstantRoughnessCoeff [LandCoverDataType2 2 ConstantE H8% Z| Real | MEH
ST ALE
=25TE U N
ConstantimperviousRatio [LandCoverDataType2 2 ConstantE H8% Z| Real | MEH
ST ALE
, EXIE £d9, 28 LAl 40| HEE no , A EH
LATFile Y=ot 0|2 AHE2 mojg yoojn g | ST | H
. . -Cri MEALE X otelo| 42 .
BlaneyCriddleCoefDataFile gllagey Criddle =75 A= Ofgel Z=2 String | MEH
SoilTextureDataType EN X8 YAl(File =2 Constant) String | =
Eg ASCl ot F=2et 0|
SoilTextureFile SoilTextureDataType2 2 File2 &g 40| String | MEH
oF ALE
£ ASCII I+ VAT I Z=2et 0|5
SoilTextureVATFile SoilTextureDataType2 2 File2 M™% ARO[ String | M=
ot AFE (RS0l ZHEH UTF-8 ZoHeZ X
S=E U _
ConstantSoilPorosity SoilTextureDataType2 2 ConstantE® M| Real | MEH
4202 ALE
78] 3= U
ConstantSoilEffPorosity  [SoilTextureDataType2 2 ConstantE HE8Y| Real MEd

A20|3 A8

KICT =i
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GRM

<ProjectSettings HIO|& A (H%)>

- HolE | g
2= 8 e ga | oj
~OMA ZO|~C 7F
. . HT - = LT T HA
gonsttsntgoﬂ\'/_'Vetgng SoilTextureDataType2 2 ConstantS H7H%| Real | ME
rontSuctionHea #o0|ot AL
. . 2| MEE g}
T [ HA
gon;tant‘FSgllHydraullc SoilTextureDataType2 2 ConstantE M&E| Real | ME
onducivity ZLoe At
SoilDepthDataType EYM X2 HAl(File 32 Constant) String | =
EYY ASCl oY d=2t 0|
. . SoilDepthDataType2 2 File2 Y% Z20 , A EH
SoilDepthFile O AlR(3120| malE HO. UTF.g mMoz| Sting f Bl
Nz
EQH ASCI It VAT It Z=29 0|5
SoilDepthVATFile S?inglathDataTypeQE FileZ2 Hd8Y ZR0| String | ME4
2F ArE
Ed A (em) _
ConstantSoilDepth SoilDepthDataType2Z Constant® A7 %| Real | ME
B0 AL
PrecipitationDataFile a5 Atz mhel 4= 0|8 String | Z
Precipitationinterval_min  |&== AtE22| A|7F ZHA(E) Integer | ==
TemperatureMaxDataFile |¥%|1 7|2 AtE mpYo| Z=EQt 0| String | AEH
TemperatureMaxinterval_min |2 |2 7|29] A|ZH ZH(&, 1440) Integer | MEH
TemperatureMinDataFile |2 %X 7|2 AtE LYo Z=EQt 0| String | AEH
TemperatureMininterval_min |2 %X 7|2 Xt&2| A|Zh ZHA(R, 1440) Integer | 41EH
DaytimeLengthDataFile LZAIZ Xtz OO =29 0|F String | M4
Daytimelengthinterval_min |2 ZA[ZF XFRO| A|ZF ZHA (&2, 1440) Integer | AEH
| ||z AEAZIO) ChE 27 YEAIZIO| HlE|
DaytimeHoursRatioDataFile iz i_llzfoe'Ell @OHEQHO()I%E SZAlZtel HE String | AEH
SolarRadiationDataFile UAE Atz mtee| ZEQt O|F String | M4
SolarRadiationInterval_min |2AEF AR Q| A[ZH ZHA(E, 1440) Integer | AEH
?irlfwPackTemperatureData Snow pack 2& Atz mS| ZA=Z2f O|F String | M4
SnowPackTemperature- S K 25 K2 A|ZF ZHA(R, 1440) | Int A EH
Interval_min now pack & o A P E(=, ) | Integer | A1E4

KICT oo
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GRM

<ProjectSettings HIO|& MM (HZ)>

= ooy | "=
2= 8 e gA | ojz
SEHY FHo| dA
FlowDirectionType StartsFromN, StartsFromNE, StartsFromE, String | E=
StartsFromE_TauDEM & SfL| MEH
. CPUE O|8%h =[O HEL 5= 18 Yt
MaXDegreeOfPara”ellsm 7-|L|-,E)§7g|o|-X| 96!.% 7;?50."% —gl_EHaIOEI ):E.Tlxo:'E:! |nteger |AjE—I|.I
2OI7|ZH A|F. A|ZH ZBHO| MYE FR0&=
SimulationStartingTime DateTime format2= =0, 2012-09-16| String | =
12.00). 21X ¥S Me 02 ALE
SimulationDuration_hr 29| 7|ZHAIZh Integer | B
ComputationalTimeStep_min | A4t A|ZH ZHZA(2) Integer | =
DZE ALEAIZE ZHE AL O &
IsFixedTimeStep (true 22 false) String | A1E4
HESHK| b2 dR0= trueZt EEH
OutputTimeStep_min = A7 ZHA4 (&) Integer | =&
Simulatelnfiltration HE 29 O{E(true B2 false) String | =
SimulateSubsurfaceFlow  |[X|ESH & 29| 0 E(true 2 false) String | 2
SimulateBaseFlow 7IMFE 22| OfF(true Z2 false) String | 2=
Simulatelnterception Xpet 2ol O R (true S false) String | E
SimulateEvapotranspiration |54t 2O O & (true 2 false) String | =
SimulateSnowMelt 84 29| O (true E2 false) String | =
SimulateFlowControl Flow control 22| O{&(true Z& false) String | 2
A O|O|X| me dd ofF . =
Fil - Strin L
MakelMGFile (true 22 false) 9 | =T
ASCIl 2iAE I 44 off . =
i - Strin =
MakeASCFile (true 22 false) g =T
EQusl: 2EL £3 oF
. o (true &2 false) . .
0 = 0 e Strin =
MakeSoilSaturationDistFile (MakeIMGFile 22 MakeASCFile = 3}L7 g =T
true0{OF X&)
e BE- 28 o8 (true 82 false)
MakePRCPDistFile (MakeIMGFile =2 MakeASCFile & dILE7t String | 2=
true0{OF X&)
SN BET 23 08 (true 82 false)
MakePRCPaccDistFile (MakelMGFile =2 MakeASCFile & StLEZt String | 2
true0{OF X&)
Y BXL &8 0F (true 22 false)
MakeFlowDistFile (MakeIMGFile =2 MakeASCFile & dILE7t String | 2=

true0jOf M- &)

KlCT KERERINSTITUTE of EVIL EGIREER!
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GRM

<ProjectSettings HIO|& A (H%)>
- HIOlE | &=
2= 8 e gA | o
2o| Aut m =3 M
(All, DischargeFile, DischargeAndFcFile, AverageFile
DischargeFileQ, AverageFileQ, AllQ & & 1)
_ A” EE EO| 7=‘J—I_|- *E#
- DischargeFile : *_Discharge.out Lt 43}
0,0 2o mUS WHSHK| $S
- DischargeAndFcFile : * Discharge.out It}
. . Flow control 2o|Zn} mot W5t 1 Qf . oA
PrintOption o TS AYASIE| oS String | &
- AverageFile : *_Ave.out L2t ‘8%t
- DischargeFileQ : *_Discharge.out Lt2at s}
o, 52 A =4
- AverageFileQ : * Aveout LTt 45t R
Ut =4
- AlQ ¢ EE 2o ZAut mYUs WHStd, R
uo =4
*E#Al?l- A EO|-9| o7 =25 H" _
. =7 L 17 ol ol =T .
Val _ - String | E=¢
PrintAveValue (*_Ave.out It MH) (true =2 false) 9|=T
Hadl AL 2 =Y At 2HE@E)
AveValueTimelnterval_min| 4 25tX| ™, =2 A7t 2t (OutputTimeStep)| Integer | 184
o 22 gfo| HE=
WriteLog MM 23 712 dE (true 2 false) String | 2
AboutThisProject ZZMNE MO ALEX 2E String | A&
AboutWatershed 79 2% ALEXL g4 String | ME4
AboutLandCoverMap |Z®AtE 2F ALEX Y String | &4
AboutSoilMap EdE 43 AEX 2 String | ME4
AboutSoilDepthMap  |EYAE A ALEX Y String | AEY
AboutPRCP dFxtE 4 AFEAL Y String | ME4
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GRM

H 4.7 SubWatershedSettings HIO|& EAA

- ool | &=
o= i o il =T
4= 9 a2l S| o
o7 HE IA(RY S) +=2A 0L 2 A
ID XA Ol 24 Integer | &
oT H=
Z7|ZEpE Of7H B 4=(0~1 AtO[Q| 2t ™)
IniSaturation EYHEtE ASCI IOl Y E ZL0= O] Of] Real | E
== FESHAO| AFBEIX| %3
MinSlopeOF XNBEHSE Z[a HY AP =4 D7 Real | =
MinSlopeChBed St=S & Z|A HEE ZAN = Of7fH= Real | ™%
MinChBaseWidth A 5HE = (m) Real | E=
ChRoughness Sl REA % Real | =
Drvst ord A¥A. St XA=E YoM, 02 Yt 4 Int =
ry->treamerder Q0ls HMAIE MNEOK| %S neger | =T
7| RE (m/s). e F9Y SHE ZSHR XM
IniFlow o BOJAIFOM 2ERE Y Real | ™z
X7|7E ASCIl THAO| AHE F2 A& Ot
SESIESTASL AL BB (Constant, Linear,
Exponential & & 1). ‘Constant & YHT HAR0= . -
NeATIATEARIYPE  |Green-Ampt  DIHHSOIM RIAIEL E4A% grof CTTe | ST
‘CoefUnsaturatedK' 7 &3l 178geE HEE
SENEFA = AL ot A
'UnsaturatedKType'O| 'Linear'®l ZL0= 0.2 o
CoefUnsaturatedK . ’ Real | B
oernsaturate ‘Exponential'®l d20|= 6.4, '‘Constant'?l &0 ea =T
= 0.10] 7|2¢2z HEH
CalCoefLCRoughness  |EX|T|=E0]| o5 AHE XA+ A+ Real | ™z
CalCoefPorosity EY 358 HEAs Real | ™
CalCoefWFSuctionHead |[EY &M S5 EZA Real | ™
CalCoefHydraulick EY | BEAS Real | &=
CalCoefSoilDepth Egd 28As Real | =
InterceptionMethod XHEH 2O BB (LAIRatio). XtTH ZOJA| 4 String | &4
XS LLA Zo| B (BlaneyCriddle, Hamon,
PETMethod PriestleyTaylor, Hargreaves & & 1), ZZ4t 2| String | A&
OlAl &

ETCoef A S AMES T Al S BOJA| AH | Real | MEY
SnowmeltMethod M Do| Y (Anderson). 882O/A| String | ME4
27 21 HIZ2 B3Rl E 7|8 25 (°0)

. o T [Le [l [ [ — H
TempSnowRain SAMmolA o Real | AMEH
: Snow packO|Al 8H0| A[EEl= 2% (°C) ’
SnowmeltingTemp SHmo|Al o2 Real | A&t
. HIO{X| & AXIO A snow packO| XtX[Sh= HEH "
SnowCovRatio gAmolA o2 Real | A1EH
SnowmeltCoef sHA . 8EEOAl AUH Real | MEM
SX| ool mj7iEITt AFR IO OsiA A= , _
UserSet H Fol OH7HH==TF AL XtOl oshM H7 String | T4

O 7 =X O & (true &2 false)

KICT ==
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GRM

H 4.8 ChannelSettings HOl& EAA

= 9 Be) A | 5o
stR0l A 279 DEIAH g o2C 2 -
WSID JH|1P-|-r0(|)1|34 AU = (Bi2H 2 f Integer | T
oT H=
, St BFEH 4 - A
CrossSectionType (CSSingle £ CSCompound) String | &
SingleCSChannel- SHE AL 2 Stiing | A
WidthType (CWGeneration &2 CWEquation) 9 | =T
SHE Al LA Al
ChannelWidthEQc 'SingleCSChannelWidthType'O| CWEquation Q!| Real | A&
4202 AL
SHE A LA Al
ChannelWidthEQd 'SingleCSChannelWidthType'O| CWEquation Q!| Real | A1EH
F20 2 AR
SHE AlAA Al
ChannelWidthEQe 'SingleCSChannelWidthType'O| CWEquation Q!| Real | A&
4202 ALE
, SHM x|SR X|FHe| 3t (m)
ChannelWidthMostDown- ‘CrossSectionType'O| CSCompound QI AL0| Real | MEH
Stream of AMR
— o
St SCHHOIM K+=2 =0|
LowerRegionHeight ‘CrossSectionType'0| CSCompound Q! ZA20| Real | M=
ot At E
St =ZEHHO|AM XM=8 HiE 5=
LowerRegionBaseWidth |'CrossSectionType'O| CSCompound QI &0 Real | ME4
oF AFE
St =ZEHHO|AM =8 HiE 5=
UpperRegionBaseWidth |'CrossSectionType'O| CSCompound QI Z%0|| Real | AME4
oF AFE
=Ce StEE HEB8Y o F Aot "l (o
CompoundCSChannel-  |0|3}2| StFE 7HX|= oI F7H2 CHEHH X&) Real | A
WidthLimit ‘CrossSectionType’O| CSCompound ¢! ZL0] =
ot AtE
BankSideSlopeRight 5 MY g Real | B
BankSideSlopelLeft IS MY A Real | Z=
H 4.9 WatchPoints H|O|2 FAA
— O|O|E ol
ak 2 LD
Name Watch point 0|& String | 2=
Watch Point ZXte| /X, @ H=z
ColX ZHEEH0,0022 B Bz 20 Integer | =
(EICHZt2 Eol 7= - 1)
Watch Point ZXt2| /X[ & Hz
RowY ZHEEH00022 BH Bz 20 Integer | E=
Eltiat= ol 7H4 - 1)

KICT oo
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GRM

H 4.10 FlowControlGrid H|Ol2 HAMA

= ooy | E=
2= 9 & ¥y | o=
ColX Flow control Xt & H=z Inteqer | =2
WatchPoints H|O|22| Colxet 28 Weoz 93 * =T
RowY Flow control ZAXte| & Hz Inteqer | Z
WatchPoints E|0]29] Rowve} 22 woz o * =T
Name Flow control ZXt2| O|& String | 2=
ControlTvpe Flow control &&F(ReservoirOutflow, Inlet, SinkFlow, Strin N
yp SourceFlow, ReservoirOperation & & 1) g1 =T
DT_min 7 A= A2 (E) Integer | 2=
7 Azl oY F=ef 0|
FlowDataFile e : = String | ME&4
‘ControlType'0| ReservoirOperation QI A< AME QHE g -
x| £7] HFEZ(m?)
IniStorage ‘ControlType'0| ReservoirOutflow, ReservoirOperation| Real | 41Ef
ol 2 A8g
MR o MFEH(m?)
MaxStorage 'ControlType'O| ReservoirOutflow, ReservoirOperation| Real | 41EH
ol 32 Atgg
MAR2l0) fgste MRS m)
NormalHighStorage | 'ControlType’O| ReservoirOutflow, ReservoirOperation| Real | 41EH
ol 2 A8g
Het=l@E7 I Met2 S)0 siEste MFEm’
RestrictedStorage 'ControlType'O| ReservoirOutflow, ReservoirOperation| Real | 41EH
ol 32 Atgg
Hete2l MFE H& 7|2t AlE. DateTime format2 2
nojg Zeos 'EAMLUD (O, 06M21D) HALZ
Yot AKX R2 FR0= ZoAF0)(AZhe=z
. . H = 7 S o= oOT — =] — . A1E|'|
RestrictedPeriod_Start HEjo| HWMAIZEOZ A|ZF TEO| ZXFOF Q1240 120) String | 14
‘ControlType'O| ReservoirOutflow, ReservoirOperation
ol 32 Atgg
Hote2l MRS HE 7|2 3. O AltE =S
Mot MFES X888 DateTime format2Z 29
g dR0= EEAMELD(O, 09M20D) YAz YUH
RestrictedPeriod_End | t1, JAEHX| Q2 ZBR0l= ZAE(O0)A|IZHh2E £ | String | 1EH
E{o| AIA|IZICE AlZt THRIQ| =XITH 243 (0], 120)
‘ControlType'O| ReservoirOutflow, ReservoirOperation
ol A2 A8Y
XN=K| 2 9 (AutoROM, RigidROM, ConstantQ & E1)
ROType ‘ControlType’'O| ReservoirOperation®! Z< AHSE String | A&
“HEYWEDY WY NBe AL 43 e
AutoROM=Z HE M|, Z|t§ Ma-K| &FE Mt ¢!
RO e 08 YUY A20|s R NK| ¥ Real | M4
- ‘ROType’O| AutoROM Q! HP ALEE
QlX di=gf (CMS)
ROConst So eme = Real | MEH
Q 'ROType’O| RigidROM &2 ConstantQ ?! &% A& E B
, SHOAHAMEE AXEE 2F W& ZIZHAZh N
J EH
ROConstaburation | pocongiq 244 et 29 AR E integer] ==
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GRM

H 4.11 GreenAmptParameter H|O|2 FHA|A]

ZIc o Xo| Ho[E | g
= A o2
GridValue Ed efAH mroMel A gt Integer | Z=
USERSoil ALEZE XE EY £ 0| String | &
EM IL
GRMCode (Static DB2| GreenAmptSoilParameter H|O|E0|| String | =
M 'GRMCode’ ZE 3} &EX)
EY B2 0|8
GRMTextureE (Static DB2| GreenAmptSoilParameter H|O|S0||| String | AEH
A ‘'SoilTextureE’ ZE gt &=xX)
Ed o= 0|8
GRMTextureK (Static DB2| GreenAmptSoilParameter H|O|E0f | String | A&
M ‘SoilTextureK’ ZE gt &X)
Porosity S8 Real | &=
EffectivePorosity FRSIE Real | =
WFSoilSuctionHead |&&XM Sol+%F Real | Z=
HydraulicConductivity | 2| == Real | =
H 4.12 SoilDepth HIO|& A
GridValue EQd efAH mrHoMel A gt Integer | Z==
UserDepthClass AEA XE EYH £ 0|F String | A1E4
EYy AE
GRMCode (Static DBS| SoilDepthParameter H|O|20A{| String | =
‘GRMCode’ HE 3t &X)
EXYM A2 0|8
SoilDepthClassE (Static  DBS| SoilDepthParameter E|O|20jA{| String | A1
'SoilDepthClassE’ ZE gt &X)
EYd ot= 0|
SoilDepthClassK (Static DB2| SoilDepthParameter E|O|20jAf| String | 1€
'SoilDepthClassk’ ZE 7t &X)
SoilDepth_cm EZ & (em) Real | Z=%

KICT oo
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GRM

H 4.13 LandCover H|O]E2 HA A

= ooy | g
2= 8 as ga | oj
GridValue EXOsE 2iAH mtdojMel & gt Integer | Z=
UserLandCover AEX XY EXOlS &4 O|F String | M&H
EX|mE 3C
GRMCode (Static DBS| LandCoverParameter H|O|SO0|A{| String | =
‘GRMCode’ HE 7t #X)
EXlms E& 0|&
GRMLandCoverE (Static DB2| LandCoverParameter H|O|SO0|A{| String | AEH
‘LandCoverE’ ZE gt ExX)
EX|OE o2 0|2
GRMLandCoverkK (Static DB2| LandCoverParameter H|O|SO0|Af| String | A&
‘LandCoverk’ ZE 7t &X)
RoughnessCoefficient | ZEAl= Real | E=
ImperviousRatio =5TE Real | =
. HOXA AXo| M A2 20| XpX|SH= HEAH| A ER
CanopyRatio Kb E9Ab Do|A| e Real MEY
InterceptionMax- AME A0 oSt E|Cf XpEHE Real | Met
WaterCanopy_mm K}E,_P DOoJA| 9 Ly
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GRM

4.4 GRM Static Cil0]E{

GRM Static HO0|H= GRM EH0M O|8kl= EXur EX|I|=0| Cigt Dj7i#HS=2| 7]

2 X 2 xml HACE XMESID QJCHGRMStaticDBxml). GRM ZZME 1t (gmp)S

EY EXIO=0 oiet 2t of7f#H==o] 7| 242 GRM Static H|O|E{E 0|83 A

H8g &= AUCH GRM Static HIO|EQ| H|O|Z Ho|Qt 2t HO|E2YE HMArEE otz H#ef Z
S

Ch 2+ %98 oj7f <=0 7| 222 GRMStaticDBxml IS &g 4= QUct

H 4.14 GRM static xml I} o| HOo|E M9

Hols & 49
GreenAmptSoilParameter | EA'E Green-Ampt O{7H == 2k
SoilDepthParameter EYd Agd B o
LandCoverParameter EXTs 5dE _75_571|-1“-, =58, canopy HI%, Z|CHAFE S B
THE 2RE EXIOE £42 7|2UE A

H 4.15 GreenAmptSoilParameter E|O|& A

Z2c 9 o HolH &
GRMCode EY IE String
SoilTextureE Ed d& Ol String
SoilTextureK EY o= 0|8 String
PorosityMin S8 X2y Real
PorosityMax =& Zoiat Real
PorosityDefault =8 72U Real
EffectivePorosityMin rRSIE 2y Real
EffectivePorosityMax Fas3E Xt Real
EffectivePorosityDefault raSaE /24U Real
ResidualMoistureContent IR =22 Real
WFSoilSuctionHeadMin sald ge=F Fad Real
WFSoilSuctionHeadMax sald g% (it Real
WFSoilSuctionHeadDefault sedd gelx=F 7|24 Real
HydraulicConductivity FL|MEL Real

KICT oo
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GRM

H 4.16 SoilDepthParameter E|O|& M|

2t 3 gsgel ooy o
GRMCode EYH RE String
SoilDepthClassE EYdH Alg G& Ol String
SoilDepthClassk EdH Alg o= 0l String
SoilDepthMin X ESAM Real
SoilDepthMax o B Real
SoilDepthDefault EdH 7|2 Real

H 417 GRMOA AtBEl= EE ZE 2 0|F

GRMCode SoilTextureE SoilTextureK

C Clay MNE

CL ClayLoam AAE

L Loam UE

LS LoamySand LHALE

S Sand ALE

SC SandyClay AEAME
SCL SandyClayLoam ARASE
SiC SiltyClay OAHEAE
SiCL SiltyClayLoam OJAIEAYE
SiL SiltLoam OIMESE
SL SandyLoam ATSE
USER User defined attribute ALEAE Ho| £4d

H 4.18 GRMO|M AtEEE=

GRMCode SoilDepthClasskE SoilDepthClassK
D Deep 42
M ModeratelyDeepOrModerat e
elyShallow
S Shallow =
VD VeryDeep I Bt
S VeryShallow 0 &=
USER User defined attribute AH&AE ol £4d
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EXIOs £40| thol M GRM 2HOM ALEE= 80t I =& orafet 2Lt

F 4.19 LandCoverParameter E|O|E THAM A

Z2c 9 9| HolH &
GRMCode EXjolg 3t String
LandCoverE EXOols g& o|& String
LandCoverK EX|OlE ot= 0|8 String
RoughnessCoefficient B Real
ImperviousRatio =25TE Real
CanopyRatio Canopy H|& Real
InterceptionMaxWaterCanopy_mm | Z[CHXIEH7HSEF (mm) Real
H 420 GRMOM AtEE= EX|OE ZE 8 £
GRMCode LandCoverE LandCoverK

AGRL Agricultural Area SEXS

BARE Bare LtX]

FRST Forest AR S

GRSS Grass xX|

URBN Urban AZtet/AZ=X Y

WATR Water =9

WTLD Wetland =X

USER User defined attribute AH&AE Ho| £4d

Kl ‘ I KOREA INSTITUTE of CIVIL ENGINEERING
and BUILDING TECHNOLOGY
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GRM

5. E81l=

GRMOMS BE +RdEe ZoFAU = AX0|AM ALE D, AEX= AMZLE
EH3 M3 watch point2 X|HBICE Watch point2 X|HEl MofAQ ALtZns Z2HME
ot (gmp)2| ProjectSettingsOl Al ‘GRMSimulationType'O| NormalZ2 HEE 4dR0s HAE
OUE MTED, RealTmelLZ2 H7EE dR0= HAE YL HO[EHHO[ASQL )2 ME
g = QUL EDE BE AXGO| ofet Zo[Aut= ASCH T =2 O[0|X| Y (bmp)EZE &
gt & QUChgmp TFLOIA MakelMGFile, MakeASCFile &4 0]-8).

Fo ALtdate RN, =40 B2 GRMIt €2 F=E9H HYO| o St 2
2HZ 0|85IAL +=2-7Y &A ZMAS 0|88iM AHLte|ojop $Hot 2o|AMt =3 mf
2o ZRYE Fa WE2 ofaf et Zrt

¥ 51 GRMQ| Zo|Zut me

Simulation I
I LHe
[Project name] Discharge.out RE Watch pointdfMe] R, 99 a4
BE Watch pointOAe] Brdt £ AlZH 2H4 &

. . t
[Project name] Discharge_Ave.out ofo| 92t Wzt MK THOIo] A‘|9| maztoat

O L= HA, o

o
. 2= flow control gridoAM2| X=X| XF2H1,000
[Project name_FCStorage.out m) (flow controlg Z22[gt ZL0fTt Z&E)

. . BE flow control griddlM2| X==X| T2
[Project name] FCinflow.out (flow controlS O[3+ ZS0|ot =2i=)

Normal ~
BE flow control gridofAMe Hagt =3 AlZh 2t

[Project name] FCinflow_Aveout |4 &2t9| XX| F& Bt
(flow control& Eo|3t 74°O1|EIP =gE)

[Project name] PRCPGrid.out BE Watch point ZXt0|AMQ| Z4=&f
[Project name] PRCPUpMean.out | 2E Watch point ZXt AF0OAQ| H
[Project name] WP_jwatch point |CHA watch pointO Al £28 & ZE AAADt

A
N
5
on

namejout (Watch pointOfCH op OH—V‘il )
[Project name]_[watch point CH& watch pointO A2 R &F FI9dd 4=
namejout 25
RealTme ) _
T CHY watch point®ilAel 78, &7 RAYBT I+
DB M& ar =
o O
ASCII file w2 EYEor, Zd £HZ5e 225 ASCI It
o= NE
. o8t EotmslT, 24 =XZAo| HmE o|0jx|
TT O, o y O, T 1oOoT (L =
Image file oolE xE

KICT = S
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GRM

Watch point 22 THEO0{X|= AMBD Tt (/Project name] WP_jwatch point namejout)Of|
Me 4 watch point BXO|M AHAE R, ESxst: St 22 CHYet A0E Zedt
0 Qon, AMArE2 CHEol EoF ZLCt

H 52 Watchpoint & &3 Lt2Qo| L§&

= L&
Discharge[CMS] w2
BaseFlowDepth[m] APSE
SoilWaterContent[m] EYsEud
SoilSatR EQxsie
PRCP_Grid[mm] Watch point ZXt0l[AM Q| Z4=&
PRCP_UpMean[mm] Watch point Xt & F0A Q| B &
PETGrid[mm] HSE Lt
ETGrid[mm] AT S EEAL
INTCPACccGrid[mm] FHACHE
SnowPackAccGrid[cm] +X snowpack ZO|
SnowMeltGrid[mm] 84
FCResStor[1,000mA 3] MEX| MFZF (flow controlg Zo|st ZA200 =)
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6. GRM Real Time

AHE
AZE AlAE
0l
GRMCore.dlI0]|
SHOF L}

k=12
=

Y EL

]

M sampleWiCheon RTREF - Windows T 22
oem BHEE Ad0) 22V =E22H)
<?xml version="1.0" standalone="yes'
<DocumentElement>

<RTenv>

<|sFC>false</IsFC>
<RTFCdataFPN> </RTFCdataFPN>
<|sDWSExist>false</IsDWSExist>

</RTenv>
</DocumentElement>

Ln 21, Col 1

k==l
1

7>

ol 5t
GRM

<ProjectFPN>CWGRMWSampleWCWSampleProject_RT.gmp</ProjectFPN>
<RTPRCPfolderName>C:#WGRM¥SampleWCWf_RT </RTPRCPfolderName>
<PRCPfileText_BeforeTString> </PRCPfileText_BeforeTString>
<PRCPfileText_AfterTStringWithExt> txt</PRCPfileText_AfterTStringWithExt>

<CWCellColXToConnectDW>0</CWCellColXToConnectDW >
<CWCellRowYToConnectDW>0</CWCellRowYToConnectDW >
<DWCellColXToConnectCW=>0</DWCellColXToConnectCW>
<DWCellRowYToConnectCW=>0</DWCellRowYToConnectCW>
<PRCPInterval_min>60</PRCPInterval_min>
<Outputinterval_min>60</Outputinterval_min>
<RTstartingTime>200708312000</RTstartingTime>

100%  Windows (CRLF) UTF-8

2 6.1 REF IHY AL
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# 6.1 A REHA SBETY THY(REF) FZ(/Project name]REF)

Zcgy 449
ProjectFPN oM R4el REdhA Z2HE It O|F, 4=
RTPRCPfolderName HAIZH Z=Atr =4 B 42

ol &%
AT T'__l-

12t 7= 2XAF %Ol
R

PRCPfileText_BeforeTString (of, _201609021600_RKDP.asc & &<,
IIRDR l!)
YAtE ool Al 2 24+ Fof A= 24t
PRCPfileText_AfterTStringWithExt | (Of, Z+<I+ 0]20] RDR_201609021600_RKDP.asc & A2,

" RKDP.asc")

IsFC Flow control ZAXt =&k {5
HA|Zt flow control XAt&27t KEE LiYUC| A=Q}t 0|
RTFCdataFPN ** DBMSO| Qe HAIZE XIRE 0|8 H20l= YLK
ootz E
ISDWSExist RO ¢ALl= |Y90| Y= HF

CWCellColXToConnectDW

S 7o A= AX T oHF RO AEY AR
S(EFOIM AlESHO] 2522 SItEE H2)

e
rE

CWCellRowYToConnectDW

S R0 A= AX T OHR R AEY ARl & H
S(STOIM AIRBIY StEez J7tkls HE)

o

0|

DWCellColXToConnectCW

Qo 1z 2zt

e
rE

DWCellRowYToConnectCW

S8 Q00 U AR 3 $N ST A HKtol ¥

rE

PRCPInterval_min

Outputinterval_min

RTstartingTime

HAIZE fE6iA A AIZE [yyyymmddhhmm]

I
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e SN 0l8sto] MAIZE KBNS B FR0E M
(RENZ XIHSIN 28S HdsthREel Aguy &),

'301I

O

01IE

Of %HCh,
25 "RTRFfolderName#201609" ZEH0f QL0{OF
GRM B&O| AATACE 4H|0F T

BIAE THQ(REF LtRO| RTFCdataFPN ZE ZH0| XE g
olgg ZL0& ofefiet 0| “flow control X[E O|E", "HXAt",
St StLtel 90| o2 79| flow control X|HO| 2
oo XMEstch dLt "AIZt |fF
o02f 7He| grm.exe?t MIE|D QY
9| lock =X &HBIO Of2E &
SHM ZEMAT7E GA RO HAE

= =

—

—

= AAIZH

42, st mY2 o83t Mol
glolo| Elct A=z oy 749

4 20|= DBMSS O|838}= Z{0| HtZHEISICE,

o BEE A0 27V
gh_fc_yed, 201609021600, 6
gh_fc_yed, 201609021610, 6
gh_fc_yed, 201609021620, 6
gh_fc_yed, 201609021630, 6
gh_fc_ycd, 201609021640, 5
gh_fc_ycd, 201609021650, 6
gh_fc_yed, 201609021700, 6
gh_fc_yed, 201609021710, 6
gh_fc_yed, 201609021720, 6
gh_fc_yed, 201609021730, 5
gh_fc_yed, 201609021740, 6
gh_fc_yed, 201609021750, 6
gh_fc_yed, 201609021800, 6

kn 17, Col 1 100%  Windows (CRLF) UTF-8

a2 6.2 AAIZE flow control AFE IR AR
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7. Prediction

olgiel 88 0IFst7| fsiME S8+220 MEEE 2E Y AALE X2t Ol FA
Z0{Of Bt GRMO| AFEE= 2 AAE Xff'xa RE OEXA=E 0|8y 5 = U
<)

CHEH, O dRE 282 EFAEE Eo5ts A(F, WAL xAtdES 2ot A)ut

mu my

A
2 YEHez mog &+ ot J2L EHoR YRARE AEY & A= HSAE(

=0, =X 2X=)7F e HEFE ABRE SRS Y4ty o Lt

GRM 2%(v.2020.05 Old HE)ME © YR HSAZ2E 28 &= fl= 82 /2"

M AFRY £ UCL “/a" SME AFR3SIH, GRM ZH2 flow control 2|0 M AR X}7}
AAG ABOIS E0, YW LFTHE ZF AR, O 0|4 flow control AtE7} Q12 &
R0l= XM=X|2 M 0|8%t0 AutoROME HEotct JER /2" FHE XHEE E%

e #E 290 ZtEl 2= XMXQ MO0l YHE0f AO{OF hrt.

FlowControlGrid2| ControlType O| ‘Inlet’ @I dR0l= MK oF2 FYS ZO5HA|
peoz, MEXz=o RYUT0| AME X =Lt d2{22 ControlType O ‘Inlet’ @I &0

= "/a" FHS MY + gk
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AL SHE. 2005. SHEEA7|E SH4E. pp. 262-265.
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it

HE0

1998. GIS

2y
94-98.

ofl

. 2005. 7|
gt pp. 199-202.

70
~O

170-182.

=. pp.

=

B0

7t. Journal of the Korean Society of Civil Engineers,

e
o

Jh o 0X= I
34(5), pp. 1443-1454.

., EYXMAE 13, SEXSH, pp. 283-290.

Hr

IXI, 41(6), pp. 670-681.

NEEE

.
()
[

FROMS XS5 AS. O

I

IXI, 11(4), pp. 509-518.

2

I

o
o
=

GIS

VfloTMO| 2]

8 2y

=

IH

|, pp. 32-136.

o1
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=

H0
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&Y.

oju
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i

, 41(9), pp. 895-905.
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ojn
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10

-

HY 2E N

o| CHXIE

Eg
X2 F &S| K|, 15(3), pp. 103-118.

B
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10

OH
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. 2004.
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A 9xt=

. 2005.
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|. pp. 125-130.

o
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7l. CIREE

1. AT CreRc
() 2ZEQ0] YNIYS WAz oK Y@

I
Jh

, dllI} exeE ZAISIO AtE

St

- https://github.com/floodmodel/GRM/tree/master/DownloadStableVersion
oM ¥ mA(GRM.exe)g CHREE BHCH

- Python2 O0|8%t0f SEZZ1H
0, APIO| AFERIHE Of2{o| I

S A
g 4 9o

A2 GRMIE At

S 22/stol, ofzjol Jm Zo| [Act

0%

=

i

Hot

AMlsl OfFE H

=

)

GRM.exe

oo

2 T2 08 (exe)

GRM model

DitGithubWGRM

e
T

202144 48 28¢
202144 48 28¢

2021 48 28¢ 2

Oe7l #a® OsZH)

620KB (635,392 HIO|E)

624KB (638,976 HIO|E)

209 0% 44443

HEEE 200 M
=317 9|8} xhcte]

292 9 44447

i

=,

2F 44454

#
f

.XF':f ‘HXﬂ(K) /
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2. 42 HOH H22E

(1) 2t MEHolge §E2 B 2L

_ CHAH SO Ql 7|4 | Watch Flow
ol o b 7to e h Do|CHAr | 7|E
a2 79 = e X2 | point | control o &t
o o sena| TR
. (i -TT= o
SampleWCzi T A= L x 17§ % ST T Chs)
PEIEZR | Qo | %5 | mazow | T
22d ASCII A o o=
SampleGHGzip| = 77 x 274 Inlet
P Pl g Zenz AbA
oo
| SFH | #ERY ﬁ;f M EEE Reservoir | 159
SampleCIDzip | 5o ) 272l tg | O 274 Outf ozmo|
™ S5 | mpztoat utlow | ===
oL oTo

(2) https://github.com/floodmodel/GRM/tree/master/DownloadStableVersion
Ol MEGOIE (SampleGHG.zip, SampleWC.zip, SampleCIDzip)E CHRZE $HC}

(3) SampleGHGzip, SampleWCzip, SampleC)Dzip &% ItYE E0 Oofzf IZat Zo|
'CWGRM' EL{0f| HYXISHCE 'CWGRM' ZG 7t Ofl CHE ZG 0| GRM LSS HiXIg 32
Ol= oloff %A Ztzte| gmp L (SampleWicheon.gmp, SampleGHG.gmp, SampleCJD.gmp)
b ASCII 2iAH 22 obY SE(.WSampleGHGWghg_rf 201609021600.txt)2| LHE2 7
sifof otCt.

(4) 2E MEGHO|HQt GRM 2 & AMIMmMAZS "CWGRM” =0 HiX[SH 0212 ofziet ZCt.

« v 4 > WpCc » BEECAT (C) » GRM v L O GRM AN

olE =He &R 83 =7

SampleCJD
SampleGHG
SampleWC

[&] GRM.exe

1,054KB

) s ==

<MIEMOo|H IHY U ZH QK| - GRM v2022.11 O|Ats
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L}. AlsH HiH(Console window)

GRM Y2 ZH3 AZTELQ|0(QGIS-GRM, GRMAnalyzer )2 HRZ ddst= &
It console HOA AMEXIZF AE WS HHO0| QUCH Console FOIA AMA|Z|= SH

£ ofefet ZCh
1. 98 SUXECF VAT ItY, =2 A|AE X2 E FH|$HCL
2. HHAE HEJ| =2 QGIS-GRME 0|838[lA gmp TS Ztdsict.

(GRM v2020.11} v2020.5 O 40X gmp IS ME Z2HEICE GRM v2020.1 O
HHMOME gmp THUO0| Z$he|X| oHeCt)

3. Console HOIM gmp ZFYE argumentZ 23l GRM.exeS AU A|ZICE,

oE =
GRM.exe I}O| 'C:WGRM' ZGE0| U1, SampleProject.gmp LY O| ‘C:WGRMWSample'
(@]

E00 As dR2 =2 of2fet Zrt

o
M= OT

AL

CWGRM>GRM.exe C:WGRMWSampleWSampleProject.gmp

E

2YE T U Z2o

OH

#o| A= 0= ™ B2 FOIM YHSCL

CWGRM>GRM.exe "CWGRMWSampleWSample Project.gmp”

GRM.exe LIt gmp MHUO| Z2 EHO| UAS M= ZZHE Ot 425 US|
ot ECh =, GRM.exe It gmp IHYUO| E5F 'CWGRM' EL0| U= % CH21 &
O] AMaAlZ %= QULC}

C:WGRM>GRM.exe SampleProject.gmp

/f BHER"E YEoto] ddY ZR0= ofY EH0 A= ZE gmp THEO CH3HA

"/fd EHEE"E Y MAT 0= Y EC0| U= ZE gmp IO CHSHA
sta, mojZut & | m(*dischargeout)s Mt ZE mAS
= = HEA| gmp IS 2 ASHOF DHCL)

CWGRM>GRM.exe /fd C:HGRM#Sample
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/8 YO ABHY =2Y

CWGRM>GRM.exe /?

/@M 0|Z10] MAIZH BOIE My & AT U FNS MW [

rir
=
=
!
H

2A(REF)2 X|Ys FOF StCt

CWGRM>GRM.exe /r C:HWGRMWSampleWC#SampleProject_RT.REF

oo

“/a" FME O|83}H, "ReservoirOutflow”, “SinkFlow”, “SourceFlow” (“Inlet’2 3l E3}X|

%2)7t XEE XFHoM YHE R A= (H 0|4 gl= 8<%, "ReservoirOperation”Z}
"AutoROM"0| HHEICH

CWGRM>GRM.exe /a C:WGRM¥SampleGHG#GHG500.gmp

CWGRM>GRM.exe /r /a C:WGRMWSampleWCH#SampleProject_RT.REF
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