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1. Snowmelt Runoff Model
2 .University of British Columbia
3. Precipitation-Runoff Modeling System


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

¥y e Sl oS sBASg> jo B 0gd jl (L0L Oy (5lw dns

GS oplail g oad do e polie (gum (i 5 YL CES 4w wd (gl e oo
20,5 o duglie 0S5 Lojg, diz 0,90 ;2 50 odd
WS oo o ol 5 U Slly, Slui g By Gidey n el Sl ST
(WinSRM,2007)

93 5l Jol> Uly, MODIS' (glolgale olas 5l oolil b (F++ 1) Kuuww o 2l
s Sl .w05,5 (g3lw 4l SRM Juw 31 oolazwl b (oo 51 jai8 slo ade> p5 ) By
senl 4y 53 s osd 3l ol Gl slotend sl |y o ol 5 (V- 1) il Sn
Aol @ az g Lol (Jad JB mli a4y g o S e ) 50 (cwailS dilog,
Joe 5l Jeol> ol cioged 0590 slojgale palas oolanwl b 1) Gy pbe zhaw Ll
o,o‘ 4.5)4 )¢w| Mb Lo 0@15 uoya?u 9 p.ab‘ Q‘).u.u O d)J U“’"‘"?” cla.w alouLw;
Fpl adg> CawdVb jo B I Jel iy, iledse jekiie 4 (Y-00) ol Ken
oolaiwl MODIS Gy idgy sboaiss 5l ool glzeinl By adss e s 5l )8
5 Silwaad Glp Gle oo Dledbsl pl 5l as slolas lis] asllas adgl b s ,S
o Sosliial ,5u8 1 )0 B pogd sy (duniie (mizeen

g%zl eolaiwl b oud8l S35 cwyp gl |y SRM Jaw (V22 0) (il Ko g cpl>
allae pl @l o p)S a2 Jled )3 B o9l I Jol> Uy, Dl (e
3han gl oz 5o tals 5 ool Juad j0 T bz Gl by gd fad i ol i
(Vo) (Swgaz 92 Sl 00l & Loo iali8l o Kl axjo Tl cod wmgd Juad
oby> $ilead sl MODIOA2 MODIS Gy (il 039) A polas 5 Joo 0l 1 5
ok Sl Ol L) ool &5 C8Faml 5 0,5 eoliial a0 By ogd
ooliiul 850 duwg, ;o Jogiwl,S 5 plase> 5l bl g legS amels jo Sbly, awslisS
NG

3 MODIS ouizmiws & slrosls SRM Jaw jloslaiwl b (Y1 +) il Ken g 5,05 1o
P N eda YL e ‘5'L-~‘°95 LSLQM}" S Gy ng...oc\b solKiws! Sleds
5 Joe o Sles (gilwdigy jokiie 4y g aizlo 059, VO U ) Lawgio U o olisS (sleily >
s B emd Olime @ pliws sl @)l arps 23 ) 5l ol sl @ S
S 9 ohl ol bl b g @le g sl AL silulaz 6l (S slod Jlao g 2STa>

1. ModerateResolution Imaging Spectroradiometer


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

1WA by TF o)lous (Ve aloe oLl 3o pole (60 )5 Wl 4y s \wy

Joae 0, 8les sgge ;0 g BB i ol plas gileans ) anglie s Seslatul
Sl o0l

Joe 3l eolitul wadly (o ;eS8 5 SlwnsS ol apl sl adg i o5 Ll
Sl ad)s 13 ol SKiagh arsi 9 50 o3l Sl ;o slojlgale niglas ol jan 4 SRM
Rl 3l odel Cewdy Sl v oles 4 SRM Jue 558 4 (e Lol alex
S il (AYAF) (Kes 5 Contyy bawg loys jul s> 0 NOAA o lsale
ao> 30 (WWAP) Cayy 5 (Ghomm 9 )05 5001 4o Slily; eass 0 OYAT )pliog
sobar 1 eolainl b (WWAS) il )Kan g shon .050,5 colwl Jaw opl 5l il 5 0l
sk 5l esliial b OFAR) LS 5 comsls 5 (VYAS) 00lsiny yoo s AVHRR ooimins
sledse> 0 By 0gd 3l el Sy, gilwacs lp SRM Jaw 51 MODIS ooz
35515 3 Jod B @ls 4 g aitazro g 5 )Lisu il 4d9> 5 25 e gl b p
Joe 5,5 colls Sl a8 wlasl coss sShe 3blie gl By gd 5l Jols U,
sl oo Gbln cpl 1o Ko o ase> gl y

MODIS slo,lgals osizmw pmslai § SRM Jow 0,55 a5 osls oxw Gio95 cpl o
235 )8 o op9e 283k il ads Sl il 4 (sl
SLE-1P)
axllao 050 4l -

o reskeS YAVY Cong b S5 09,5 sapl sl ads> 5 5 (o il upl a0
0395 &5 10 g (SliwssS MalS adg> ] sl ouls 18lg Ads> (535 po Ceomd [0 4T Wil o
ase> 5o gl Jilas Lams o oS wlels )l o Sy | &y 0skS YAYY S jolay
o b slociand & byye b gl jl e F02) ol glis) Sl 5 e AP)
alsog, bl oo b0 mdaw 3l e YV Jolro oogasms cpl jo ol )| o3, Jawgie .aiily oo
&y Jle 9 S5 wih slo 0g5 sl anals 5l a5 035 (45,15 Ail35) oo Sl 3L 5l sl
0392 yhagheS VP wlBsg) (nl Jsb 0,5 (o0 dedizyw 0 (208 C9> kS Ar 0
Sl ok s 5l o0y 3 @8ly (lwnsS 5 188 i o Gblis o ol il 455>
2 S yie FANY Sgas SE e oSl jo a0y, cpl Dae e lawgie oo el edls
Ao o slid 1y el ) Aog Camdge (V) o )led JSi Al oo 4l


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

"y @LM,S Sases 10 B gd )l ‘swb Ollgy ilw amit

330000 420000 450000
N

300000
3600000

3570000
3570000

3540000
3540000

3510000

3510000

S oo 0D 6500 12,000 26,000

1 Kilometers

b3l 30T Mg Coiga (1) JSCb
Sy o8 Sy, Juo s le -
Gl Sl 5y = a2 gy ol (e g (costde (Siglesiee Jae S SRM s
Orfete oS SlasS la adg> )0 alyg) l> St 9 il At poliie 4 Joe
2007
)‘ oolazwl LJ ul)l.a u..:)b 9 d).a g_)jo ).4‘ L MP U‘" ) 03 ;LJ}) u] U‘Ji“" ML?:A
05 oo plodil 5 dolas

Ax10000 (

Qn+1 = [Csnan (Tn +ATn )Sn +CRn Pn] 86400 L+ kn+1)+ann+l (\)


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

1WA by TF o)lous (Ve aloe oLl 3o pole (60 )5 Wl 4y s ¥

0,95 4 53 33, 05let =11 Km?® &, 035 2 % ol adg ol = A ] o a8
10000
m PRCA
=AT s[COd ] J9y 4,0 dlass = T s[m3s'1] e &lyg, &9y = Q (sl o

S e o [mPs ] lem km?d '] 1) Q wsly a5 el g po =

=P 500 JS 4 By 5l salioady mhaw Cawd = S elas | amb 2 Sl Lol S
‘-\M’L’Ls" CM o> (Q‘)L.’ L ) uﬂ)l’

dele =2 ol Sl e =Cr By QUly,; o 3220 (S5lg 000 oyl y
195 e il el 4 By s Gos saims i dem’ AT e 4y 59, -4z o
O Slej 0390 Sy s Dbl and (S whon a1 9555 oo K g, —az o
wilge G sles “TeriT 5 55505 Oloj =Loe B 093 b )k avalone
(WinSRM,2007)
Joa 122! iyl -

‘5|Lo) alols 6‘)" SRM JJ.A )‘ oolazwl LJ ;9).4 u5o )| J.@L> ub‘j) Lg)t..vc\.u...u 6‘)"
S a1 wdib el asg>,0 (VWAL ol 3 B VYV 60) Yoo) (595 6 Yoo ) agly
Slhey SS&y 08 s 4 MODIS oaiziw o039, A pglad 5l eslanul b (B il zlaw)
dJLu..:—‘ o|).o.m d)NDSIl ua}L..: ;))J)L§59 9 \c Lngu\.:L: WSJ.: L: ).:5[..4.1 w‘ W:LA.A LSD"JG 9
ard o oligp Sldes pbxil 51 gy g zl)5ewl Erdas 1580 s 5 5l colaiwl b p3Y (sl ,108
3,90 0,95 5y [SCDCS™] Gy alsws imin g oS 5 olis)) ogd, Joo b oo dngs G p
e 45 [SCDCs] Gy adss omie 3 ailjg, By i ol duoys 5 del Candy ki
)Af )d )‘..\SJA 6‘LQJ9L~ (Y) O)LAa:J JS.“: )o KW Ml?LA 05)6" )LA.M.J J..\.A G.:Lw‘
l)| wges oy 4 aBl oo ol 5l (ciSw SOl Adg> ) A ()5 A p3 Ve VY
g el Gy S e oKl jo oud cd slaosls 5l ailjg, 5L g Lo polie wloads
A S yo (6 ygyoud ol 10 sad g pSejluail oo Lol 5l eoliiul b ailys, oo polie
g_é)..v gbls) w)@ )JQLD.a sJ\.\A (5999 6l.®)...4‘)l.s Dy90 )O oD ] 00 é)lj Jd.n
Glos 5 (lad Lawgie &y (059, ~az 0 L9356 5 Lo dame il [Cr] )L [Cs]
Gl o eanS &Sl mhaw g oad w8 Sl 0 ade> pled lp 23U Gl g (Sl

1. Normalized-difference snow index( NDSI = (MODIS4 — MODIS6)/(MODIS4 + MODIS6)
2. Snow cover depletion curves
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3. Rainfall Contributing Area


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

IWAe lbiamn YT 0 jlonds ¥ Al s Lidlyir pole (63,9,15" ol dy i s

Zn: Qi-Q)
| — —i=t

> @ -a)

. ,e ) _ o . . ) 2 -
9 :Q 1codds 5,5 o3l alyy, 9 Ql (Jde Guomiw L :R Ol o as

()

R? =

b o0ls Slasi 1N 5 0,50 S (6l 00 (6,05 0l 2,5 bawsgio:Q wonds auloes il
Gilwdd g Shslin Clly, o B! a5 o> Joli Jlae cpimen Bl o0
dmsle (F) o)l Jgo 8 o5l 5l a5 05 so oolil Jao <o o)l slp 5 Ceslons

20,5 o

D, %]:VRV;VRxloo ()
R

Yl o0l dsle g,;l.;‘s) > :VR, g aVlo ouls Lgﬁfo)‘l..\a'l glsls) x> VR OT s

bl e
-

5 Lyl anlons b cdil sapl ads> p0 By osd 5l Jol> sz ileans anl
olosls 3 B VTV olo (68 ) Yoo ) igs b Yo o) aysily oy90 40 pa oyse cslaytally
Ko 0 (S8l Do 4 ilwand cpl 5l Jols ases a5 Lcwl 48,5 plul (VWA
Sl 0als ooly ylis (V) o Lo

S8 eoliul 0550 (giluancds bz cds 2Ll caz Jae bawgi a5 Sl sle il
5 & il and 090 53 polie (pl e (pem> SO 5 iy el W8S
Sllgy 3550 50 1y Joe YL Bns B3 595 ppolie Cawl ool Cawds duoys —VA/A g AY
el @bt @ azgi b aSjek wms oo (LaS 550 ads> lp |y B 09d 5l Jol>
5 Shwelin oo 550 5l Jols SELE JKol 5 esel Casdy ez Jolis
aleige Bl (J58 LB mls ggemme ;5 53590 0,55 (b 0 oud (giluad

ol polie 358 0 oualin ailyy, (laalie 5 oud (giluand SIS5 00 mls 4 4z g L

e85 Ohl o)k Jiss 5 (ele (23,98 g (oo ole Lilgl 5 (ole atiul) (o lo olo jo Slily,


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

Yy e Sl oS sBASg> jo B 0gd jl (L0L Oy (5lw dns

St Ol G0k S 53 Bpogd S8y sleasys olelis)) o WL 15 canl atugy
2l walys 75 adg> (59, » Ol Wb [C ok oley ,o Sy, zsl 5 v9d o0

3 Bailhag, ol pooyed Syp g)l5 slaadg> ) ST asiles 1 3l adg> ol yo
Ole; 33 s 5l Ygane 5 ol 03l &) B 098 5 (Sl b plojen adg> slepaily
Gl o lad ol s o5 jshailen wlbige asldl Jlr g and By 9,0
ey oy, () rb sk & ws e plas Cdil ailheg; g5y g Sepe (mi]
3,y YAIY sgas (o ailieey by 5 b,z ae )0 T2 L Gl o 1) lad lye as e
2l (o0 AVl G 2

30295958 5 et )| il sleale j3 s alale o] o yd (i (pimen

O Jgaz ) ail oo plwg o ailsog, b b v, 0 Ve ooV F

01012001 to 061302001 Runoff (Measured vs Computed) 2110210
CASRM(New Resul)iBazoft{ SRM File)2 (Simulation!) Melt Season Simulation
(m37ss)
250 i '
— — Measured Runoff
Computed Runoff
200
| |
il
150 LA
!
| /\ | \
100 \ o (
ull
y \J
o N
50 A /J R o
N O Z ~ —
0 ‘ H ' T ' .
a9l 5 4,99 walo Jiosl o o193

asg> 30 (\WA. é‘é)é Giyva &) Yer 0353 G 4.15.“3 0599 4O QL')’ ‘s)l.uw () olous JS..»
<3l 3 0T


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

1WA by TF o)lous (Ve aloe oLl 3o pole (60 )5 Wl 4y s YA

o 3 S yo ol 50 AVl &1 Cond hady ailalo Lrwgie BdsTousys (1) o5leds Jaus

Al o o
o a - . _ N P
R AN RN Y

YIvVE

YIEE | O | Y | NENE | YR | NSISR | AP | £IOF | FISY | YIOY | YIFY | sbl

ARVAA AtZE Ya/vy \Y/ISY bt

<ok

(S&50)

sl o 4 Jao ol o sl 2 ko (518 il ol Joloss -
5 ol ao s Ve g ) b les (asme S8l g 5 az s oS Lk 5 B Uy, pe
cal 9 9y 4=,0 )5,»515 n_é).g gus) w)@ A)»))f UGM NG PRV .b)ls J..Lo aQ u.,.mlf
Sl cerd g Slom sl (1592 e Sl g3 (65T Conlas I Koo adse
W Cand ogd Jad e o ulply e S8 5t las s cure p o olb
Ll Q»Lw? Lo LSIG'“',“ o8l 9 )9y 4>y )5,»513 u_é).g QBIB) w)..o le.b).uo‘)l;
S5 azxpis

B Joe cplaes o ylis Cd5L 5 pl ase> 10 By ed 5l Juol> Sy, (o5luans -
@ Gt e 5 23l (o0 5550 adg s alliy) Gl ee 5 (05 atie &
GAYYA ole g0 ) Yord (595 B Yoo ) agily alold jo ailyg, gilwand 5 Slowliv
Sldos a5 cnlp¥ 880 mls Jeax gl bl cwl Cdlas pl wie (YA olesls >
Dy bl S 5 O ey (el

CJL.J Sl OJ;AT Cawds MODIS 6‘0)‘942[40 ).:9[..4.1 )l S d).: LJ“'M’}’ c]a‘.) )l oolawl =Y
as9>,0 SRM Jow 3l ool b By gd 5l Jol> b sl a0 1, (Jeud LB

sl @l ol o 4y 3L }3,)-31



https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

ya e Sl oS sBASg> jo B 0gd jl (L0L Oy (5lw dns

a4z, el el Gules jgSB Cpl a5 wBlie s, — a0 Joe SO SRM Jue -
s LIS 50 95l ) 385 et sl alnls Sl iy B o515 4 3,
ey o0 B 4 (55950 allaie By oS15 ) GRS b cledlL
B0 sl o ol Bado Al gl )l L Lo rals &5 4 SRM Jow coslas JJo -
Dy dalyS 5o Joo alowg 485 O )90 (gl 4t
5 Gile amd Ollgy o (Kol oo 0 Jae el (e 0lx S5 pe-
955 )18 uly 8,50 CBa B cwl p3Y g ol Slaaline
Gl ad B ide a2 OlSel Joe ol ool Consy @l )l eolixul L -
e 283l 3 pl g Sllsy 5o 1, [l (Sl s ladsh ] @il By agy fogar

Sl o0

WSl g aibie

9 SRM Juo alousg 4 & 5 93 Glilgy 0591 (VYAT) Baiz ;06 5 500 (bogym )
Blie 5 555k psle ¢ @)l ) sasul 1o AilBog; dgelsl CLeMbI b () LS du Lo
e w5l Jlsk  oylas ¢ oapalo

33 SRM oo 352,55 gy 32 OYAY) (Boo (e 5 QLAE ol yeSiler ccany ¥
3 &l olsnle gl odls 3 eoliiwl b Gy wgd 3l Juols Sllg, gibe dnd
&l Slindiod (y9)5 30 Gl B 033> (§3)90 axlllan) Sy ol (yguy lbass>
Jol Jbo o) o leis ¢ oyt &1

asg> 33 (SRM) G pcsd Joo (o)l OTAR)Cwny Sl 5 dezme o ¥
Cope —olpl @il owaige 5 pale o Giuled omolez QI sl
AYAP sl b asge>

3 ol by (63 s (TAR) (o5 sl 5 sler sslble )] (ool ¥
Gy Ginled (5 )iy 3 pl Adge (60590 axlllan  SRM Juw 3l eolisusl b & 1 93
AYAR 55 0 &

al okl By @9 3l ol by, (g3lw dmls (VYAP) G oo codlimghnn oo O
olisle o8ty )| plis s


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

1WA by TF o)lous (Ve aloe oLl 3o pole (60 )5 Wl 4y s ¥

oy 35 iz Sledlbl wlobo g 450 5l i 51 colitusl b o yogd
it Jlo VP 0 )lad ( SWile 5 (gl dmegyl (2l e

dew Abg> (6090 dxllao SRM Jowo 3 coliwl b S5 0 sradgs jo B pogd

w253k Jlo ¥ oot Ol (o wli 5 (53,518 psle 3l

Emre, A., Akyu, Z., Ormanc, A.S., Ensoyc, A.S. and Orman, A.U.,
(2005). Using MODIS snow cover maps in modeling snowmelt
runoff process in the eastern part of Turkey. Remote Sensing of
Environment, 97, 216 — 230

Georgievsky, M .V, (2009). Application of the Snowmelt Runoff
modelin the Kuban river basin using MODIS satellite images.
Environmental Research Letters, 4, 4, 1-5.

Harshburger, B.J., Karen,S. H. ,Von, P.W., Brandon, C. M., Troy, R.
B. and Rango,A., ( 2010). Evaluation of Short-to-Medium Range
Streamflow Forecasts Obtained Using an Enhanced Version of
SRM. Journal of the American Water Resources Association
(JAWRA) 00(0):1-15. DOI: 10.1111/.1752-1688.

Hong, M.A. and Guodongl, C., (2003). A test of Snowmelt Runoff
Model (SRM) for the Gongnaisi River basin in the western Tianshan
Mountains, China. Chinese Science Bulletin, 48, 2253-2259.

Jian ,W. and Shuo L. ,2005). Effect of climatic change on
snowmelt runoffs in mountainous regions of inland rivers in
Northwestern China. Earth Sciences, 881-888.

Leavesley, G.H., Lichty, R.W., Troutman, B.M., and Saindon,
L.G.,(1983). Precipitation-Runoff Modeling System: User's Manual:
U.S. Geological Survey Water-Resources Investigations Report, 83, 1-
207.


https://system.khu.ac.ir/jgs/article-1-638-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-20 ]

Fy e Sl oS sBASg> jo B 0gd jl (L0L Oy (5lw dns

Malcher,P and Heidinger, M.,(2004). Processing and data
Assimilation Scheme for Satellite Snow Cover Products in the
Hydrological Model .Envisnow, 00052, 1-40.

Martinec , J., (1975). Snowmelt Runoff Model for Streamflow
Forecasts. Nordic Hydrology. 6, 145—154.

Martinec, J. and Rango, A., (1986). Parameter values for snowmelt
runoff modelling. Journal of Hydrology, 84,197-219.

Quick, M.C., (1995). The UBC watershed model. In: Singh, V.J.
(Ed.). Computer Models of Watershed Hydrology. Water Resources
Publications, Colorado, 233-280.

Seidel, K., and Martinec, J. (2004). Remote sensing in snow
hydrology: Runoff modeling, effect of climate change. Springer.

WinSRM, (2007) .Snowmelt Runoff Model (SRM) user’s manual .1-
172.


https://system.khu.ac.ir/jgs/article-1-638-fa.html
http://www.tcpdf.org

