VF90 L cpadia o jlat o Jamme ol ble 5 Ll r
-\Q—/\o W

d?'U b'ﬁ' BY bu}éﬁ le’“J.JJ J&A 6\A05>J} &L...\:.&

e 95 sesls LS 4

Ol ! Olgho! (Olgheol ol&Sls ( owliilpr 5 O (5585 g smedils =\ LS (o minS G3lo doses
Ol Olginal Olghnal sl ¢ ulidlsn 5 ST bl = Os ganms Jui2dll gl s

VWRENYY iy i 5 VWREMVY il i 6

St sl Ol 53 0L s s lassy Ol mns S St s 555 iash 3l Gda
e o3l 6l m 15ST s 5155 mdge laodiomin b i glaosls ke oyl
3l A S 00 x 00 S SIS 3 5 adlysy oy goas \TAY-ITAY
Loosls Slas (g S G0 il G 5505 2 (2 sl ol laesls (515
SLaesls oy 3550 Sl 51 oIS 8 (52 s 25,5 ol STl 51 lS S slates,
So a sl Olgd r Glass Sl et el sl A 03,5003 Jaad &) soas 453,
b sy s esls (55l bl 51K 8 So) S S b doles (Jli J gead )
el L s ol Slsbms adS 0 S alows Laantl 51K o (g5 2 Lesls
L;LA,\_;))JLNJWM,;;\;gmuw,ﬁ.@ﬂjwta;\ QQJ\J-élpj’); P NS
Dl 25 i Ol Jod 53 350 g0 0> OLisd 5 Slasgy sled lals 5 L2158
S 6 S 3l Aoy YL b cpl 53 4 sl Sy A o3 OLE b slass, slas
Slasss sl il Ly ol 55 0l Cmles 5 duoys YA 5 L2818 digy lls
25 OLasd
Ol ST s g odiomin ) 5 e g0 oizeins gy L 5 0 (gla s, tbao3l sl
VRIS
A5l ey i Olger bl 31 (ol ol b3 5 53 LOla S 5 sla ity 5 Lo, Ll
S Sl Jeol Ol ka8 slawig 55 Vb llae sl 2 ,e o (T LSLl 5 mal)

Email: kianymohammadl@gmail.com CANFNRTAOY J gis ok 55 )

2 Ramage and Isacks



VAMA)L»..; MQ\}W‘jlﬁﬁl}» Ve

b Gl ity 5 Lae Ul 5l fol O e o ls ¥l Gl 3 o SR B0 ot
ohle S o B RS s i S 35l 030510 1 Ol Camer Sl 023 G T 5L
Lo iy i ios 5o S (Vo0 0 5 b)) ausl Jhst 5 jme 3 ol (S Sl
5052 5 TVIOLKes 5 (s ) ol bl 5 bl Glaslole s g Sl by
4471 S das s s 0 Sl S s Sles coslie ol G b .(r.wf&;\);.d\rj
Cyd bl 5 (VA L0 5 uile Y0 A J0lSn 5 Ko 014447 55 5 Sl 1444¢° Ll
5 05,500 cmal sy 5 5 VL Sl Ceal SIS 53 5 laplide 53 G b e
sy aallles b e ol b byl 5l ol O Ll e oS bl sl (Yo Y oIS
Sloolosl 55 L s (oS o Sl 13,55 5 VU Sl Caal 51 5 gla i sy Ol i
et 53 3 (Sae s (el laesls o g Ol oo S glaigy 5l (gl 53 (5 S 0510
Shaoledlbl 5 alST asysl cmus 4 gl ol LSl G b o33 glaosls bl
.(v~\~"‘&1f_wl¢)1jojﬁ Yoo 0l 5 Jb) il Sl 5 sladlaie ulde 3 by gla ids
ke el g 2 s Salipees slaeylsale 51 S8 w3 glaesysl b skl sl
FY0EEN) DL WL OO U] JE RPN ) S VAP COU PRSP RN sl I COUNIPII P GOV I W POt
5 i3 Slmesls 316, Se e L O i Ok (g Gobes Sldlas (Y0) 0 P01
N5 5 Kils ohasn o3 el ok oLl a0l 4 aals) 534S 4 S el s g sz (slassls o354
L5 et se sk Slaesls o 5338 53 0Ky 53 sedls sladlmsn Canss 315 sl (Y449)
Shls gy ol 53 o ST ole aS el s i SIS Y200 B YooY Slo o3L (slp 1y ST adse

J\_le; s wj‘b LSLQJL?.'»_& &_,u:*-aﬁj 6}[5‘} st.’ ol.au.l‘L@ﬁv‘w‘J_v‘ Lf:"wﬁ U'»"J:{’Sjub u—.’.J'."YL’

1 Barnett et al

2 Udnaes et al

3 Brown and Armstrong
4 Tani

5 Bloschl

6 Yuang and Woo

7 Lehning et al

8 Manes et al

9 Anderton et al

10 Hall et al

11 Brown and Armstrong
12 Romanov et al

13 de Ruyter et al

14 Zhao and Fernandes
15 Hall et al

16 Wang and Xie



3 kS VWA 6 S Ly Il gy (0505 iz 20sn Slo o3k (b sls 0L s o
i ss 53 (Y ) T0Lan 5 3.0 Y008 (g5 5 KDls) 35 o oos e kS 8 31 VL clag il
sdimi lmesls o 5538 CE 3 gl 55 GOk S 53 By hd gy 80ke s, 5515 5 shiee
ST IS e 09051 (6,8 G i SIS YN Y B Yoy ladle gl 15 16T wsge 51,5 Gmdse
3y s 0dud 4y pl 53 Ol Sl 5 O e doss pSle 3 (golsblas W, £ Sz ool
sl Wlta gy ad g 5 G i Lay (Y00 ) "0 5 bl ((YOr Yot Ol Ss 5 3)
o3l 53 o g edkimi Slaesls el (sl s sed (1 Ve A B Y Sles o5k gl 1 Wles o
b ol A SO WA S e 5 dsb ars 0 x /0 e SIS s S esas A Sl
o ity 5 (e BV pos a3 ols DL Laadly s ik I om 5l o)l 4w 4 agidy o 4t
s ad s glaiin Kos 5o bl b e adis Gy (i Ole 53 e Ly Ol Juab 53 (20 000 0)
Sl (YD) T3y S0 580 Yerd O 5 L ,eel) i alss (globas Ly, Sos Jgumb 3
5> Gl YT L Yeer gladlw b oo 5528 55 Sl adae 53 G [hdsy Las o
G iy A 31 0L aaly s gl anlS S 5 a8 SHIG L 1ST g 5 155 g skiomins
Yoou 5l Sombs Olelil Olias) Jomb 55 .ol Ssline Jlo Ciliies Jgab 5 0,505 el ol
Yool V0 leli )l bl Jmd 3 Lsgp G s ialS Lsy lils e fere 51 VL 5 e
oLz 1y ol ui sy oLyl Slab aen jlg Jd jo ding Gy idp ol L,y lils e
Y YV E o) s 8D Jd es ol 5l sy me Yoo 51 VL leli )l 5o 55 5ul s 55 . tisls e
el s el dlag; as g laas s 5 53 B Ly Ty sl (YY) OLSes 5 Ll
Ol Laasl a8 S Y VY B Yore ladle gl |y e s slaosls dWlaps (slae S axi,
35 e sla g 2alS WLy, Kl bl 508 o 0llis G 2 [2alS sy baad s o5 aen 53 30
POLSen 5 S ST 5o s o AW YT FolKen 5 Lle) 5p zin den 3l Jlesl 4> 5
Dbty lededor pu 5l G Olge 4 S 1) aS 5 508 B0 o pulS ab s s By g g (Y1)
e gs ol Glmosls [ glate b (gl n 5 S s 5 SR YA B Yo ladle gl ol Ol 2

agbﬂgbj)cwyw\)bdﬁﬂj%JJGM.}Q@L‘)} c))J)deuw)ﬁ..uwjf)&

1 She et al

2 Immerzeel et al
3 Ke and Liu

4 Sharma et al

5 Akyurek et al



VAMG‘)LM; J@m&\kw‘jlﬁﬁb& \'Al

G3STs gl (YoV ) "ol e 5 Sl imss 5o (FIFY 5 YLV Y)Y OLSn 5 S 5ST) 358 e
s ol 03 1 s s sdiamis Slaesls Wlas ladlien S 55 5 SLU w55 G Jdsy L)y
Jlw os b sls Olas baassly s $ IK Yerd B Yonn gladle gl e 000 SIS S s 5 w0l
S o3 ol Calesls &5 LLals Wy, B gl Colas 5o Ol 5 Sle b 53 ) 305
YOV OLLSan 5 510) ol a3 S 5w Ll Lsy by g comlas 5ol fad o &
55 3 s ek (glaesls G b Ly g1 gl (YY) T0LKes 5 Kl (08 5 0)
Ol Lagslsly s S 50 s o 3w § gl p YoV o B Yorn Slog ol gl 1y 18T s ge
TS 5 a0 () Y OS5 SO15) 353 ad oo bl cpl Gy (i g 53 (gl 3l
Yoot Glasosls lp 1 (IMS) s (slaesls a5 5 528 53 G by Ky s 61z (T010)
LS WS s, S 5 S s by a5 A ST (IS e gl e IS L i S S Y G
Olesb 5 Dl dsmd 5o 5 il L) 5l Joad 6l ad Slaesl oo bl gl o odis B 25
5 Sewle iann o5 (TVEQ VeV E (OS5 sed ) b ods 3 sla Jdg 55 & Ly,
o Y AL Yoo sladln gl 1y o Ogel 5 JU adlaie 53 Go 2 Ly, (Y1) P01
ole 3 513 QLS LagslSls dis S o g | 5 s 30 sizis (glaosls 51 OLE] | shane pl (gl .55 yas
3 YG Slelis)l gl esboole 5o 5 G i 2alls,y e Veer Sl 5ol Slelisl gl a5l
gy e b 5l NG Slelil gl s el Lead 55 3 pd e sdis Cb oy i lEl gy e 00 e
s, 6sbSTs gl (YY) TS5 5 0 (FAY Y1) (O 5 (Sale) Al olis by il
Yo BVAAY gladlo gln 1 15 oL G (i glaosls ST ole 3 Ll gl addate )3 Gy 2d s
ol byl a gy aas a3 mpe el 0AN s KAl G e S sl OLES bawdl s SIS

L8 VWO Sy 5 05,)

axdlae 3 go ailain Y

6l_éej54.:_~j:) C,\_w‘wjfjjb uom)s‘))}aisofoj)\-u);‘\. 4.;'..9)?.&6}) K‘.‘/-nﬂ‘ wjf‘)\‘}.;

LSLAO)SWJ.C»M‘@[{&JLSJIAO"' tl.ﬂ.?)‘wb)ﬁsdwjbgﬁ—dfémbjb)ﬂ‘

1 Khadka et al

2 Zhang et al

3 Sonmez et al

4 Maskey et al

5 Brown and Derksen



3> ol Ll (38 maTore il iy (ke b B S s - g dled bl s 5 S
Sl oS 53 B Pl e 5 oL S 5 Sl S1 5 Glaea 5 B Ol 5o e sS and
(YO QoL 55 el ) LS e
NETIINIE

3L e Glediomin glaesls Ol 3 5 glas s,y Dlad S Dl kS ) sl 2 2l s 0o
ol ($395 O 9 5 59, 5l Hsdaie A S wb SIS Wlys, o gon YWAY-IYAY b el sl ‘)ﬂuﬁ-’f
it Sl ST s g0 otz B (gloonls 55wl 3550 0595 U S W il B ey e oS
ol ol (a5 IS S bl 51K p Cards bl b i e sleesls 3 .ol WYAY JL
S Al e 5 O350 0l YOUS  pl aisleld 0008 (s akiuled Yoo U8 Laesls S cpl 3 i sed (6l
Lo sdon comsn (SU ol (SU s ol Gy 2y Gl Sl (Son o eslsan o8 (SIS0 S|
5 Lre st O il g ey 5 (SURI S Gl ey Ol olale s Sl S n 5 sla iy
31 lS gl a8 lme g 51 S el ok enls slguies ke O iy bw s S SUS la,lSel,
3ST s 30 sdimin 5 1) 5 3 g0 ol (slaosls (S3LuanlS G 5 S 5 51 dle 3,5 oo plonil SU
W el 53 18T ol sale a5 ol Jlo 3 opl &S o 538 wilaie 5155 5 aids Vo s Cele j3 1,5 ol pale
ol gl o ol |5 ol pale ol Sas S o e allaie (555 5t ol e b s 4B
b bl Olge o 1ST oyl pale Jaw g gb 5l 3 antl Oles Lol S lubis (g ) wl Ol g
53 les Olgy eslpale s 5l o5 (B i B ook o e p808 il i 35 Sl gl 53 0035
b S 3 5 ) sl Ol 4 o Bonmes )5 ol pale oy oS 1) glaasl Ol5 o Il
Lo ol bl aS plaassl s catlosil | dobds plubd by gbaastl Olsie a0 18T oyl pale Jav s
bgolpabe 55 Glaesls (lwa w8 S s JLS ol el sl hds B slaastl 4 )t
5 SOl YT oL 5 Sls) Ogmmen S KEa5% €500 Gl sl 03 S slgidis (Gl O Kl
SO 5 ST YV E FOLKan 5 b VA il 5 KL YO FOLn 5 0y YAl

1 Javanmard et al

2 Wang et al

3 Wang and Xie

4 Bergeron et al

5 Parajka and Bloschi
6 She et al

7 Zhang et al

8 Dietz et al



VAMG‘)LM; J@m&\kw‘jlﬁﬁb& \%3

slsesls 555 = (FIE) W e 6 (S 51 onlS gl s, 51 Kos (G ilatenr 0,0 S i
Sl 5 4l Olge w |y et oo s 555 55 ST Gras opl 03 ik e By i 085
Leoslsalo o 555 53 5 550 plolid (sl al Olge 4 ol pale Lo 4l Oloa JL (el ps 555 55 5 S
3525 VU Do bzl b3 p o pdas e XS gl 3wl Ol w0 1) 4l Oles w555 51 LIS
ol 53 dles Olgy olpalo ds 51 p 5 B i B o e il 0T 513 093 555 03 ) i
SUA S S i sk 4 gde Glaesls (555 pedss e S 5 Slos VL S plnil L Ol o Sl
5 5L Oymman S5 b g WL e I elS il Gy i SIS s sy S
o slgin (Yo rd ) snibos 5,50 S Y)Y OLLSan 5 Kb ¥V 0L 5 5Lls ¥ Yol Kas
S G e slgiy (ol O K053 o s 4§ W 3 o o3l T 00 33 P Fass 53 e
plomil I Il 5 53 o 508 bl L el ST S ol (SULT alS sty Glos 6
L s dees S oslST IFATA YT L5 AYAY/ Sl i cs 55 Gy ity slaesls o oyl a5 b2 S
Sl i ol 03 el s (s 35 AS 05 e YE 51t S, 8 sl bl pa s Sipl 4 e s
w3 8 ol (3o (sla 3la S 3 lke Vore Sl i (655 Wmesls 5815 5 S 31 S (g 3leslel
Ay e (5l 35 203 5 SV sb by 2y ol Slisloms AT 3 laesls S Sl o 15 4
L O S5 adlne st o tloms T30 48 8 050 o S5 lslas Lot o 51 0L 8 (slasss
ooy Ol s 5 5y 3l skie A aiS 50 Sk S S S0les i S elosil s 1l 5 53 5 Sl
oS lais Bl 5 by Lab a5l s Jle ja Gy JE 5 ol 5o ol Gy 3l sk e S
b b Slas D Sledidisy e oS plass s Slad Dlekd Wiy 5 A dnsls 35 B ekl e
Ghls 50, Y Sl Joad 555 AT Sl lasrl Cml S a0 g0 (6l 15 S dlons e S5 alilas Lo
S el g Jead a Gl s e 50 JLIY el Al st Jle S s S s
L s S amlows 0503 ol Ol s (las s, Slai 5 dmlons 350 B i SIS ey 45 e,
33,5 6581y e300l ul o 2SS (6l (Oligd 5 55) ol Gy 5l odiigy e a5 olajsy ol juis L,
B Sl L e ol 5 e ol Ol glad s, Sk g Ll S b 5l oSl pizeen
e 0re LS S s (DeM) Oyl plisl o585 die 51 IS cal plonil (g2 13 5 dslons  gud 51 S
25 e 0y GG SSE 53 Ol pli) o8y Jie (1) JKS 50 A5 48 5 000 (g g 2 3025 o
b oyl gale Glaesls wys sy Gl Cwamen il 0l M\;@Jﬁquwﬁj@w

B} S WY eJJ_.g JL_iJ 4.:‘)}) Q)}ﬁ@ W"\~ U \YU/\Y L;L‘) o)L; L;‘f d‘j.’.‘ )b J.iM bKﬁmﬁ‘Vﬁ k_ﬁjp L;Q..C LSLAOJ‘J

1 Gafurov and Bardossy



laas gy ol lsl 5w ge el 35 3l DL s ) A5 S aclis oK) 4wty RSB

ol O (VL Sl 35 (gL S &S Al 0 TAY 3

Ud g0 ok &LA)TL;LA\) Ls\f oL aJﬁJLig 6@&@‘ \JJ.\?

38/2187 48/3275 Ju2)!
37/6604 45/0564 )
36/3937 47/0961 S
38/1229 46/2407 25
32/4562 50/1228 K ss
32/2937 50/8411 35 4
31/9770 51/2986 R
32/9395 50/1269 A
31/4187 51/5474 p e
31/1979 52/6153 asL
34/8687 48/5320 (s8553) Oltas
34/2479 48/8566 R
30/2562 56/9613 ol s
34/3520 47/1508 olile S
31/7062 50/2813 Jes
30/6979 51/5557 b
36/2229 46/3112 S
35/2562 47/0178 g
35/8854 47/6199 Bl
33/9145 48/7551 S
33/4062 49/7007 553551
34/0729 49/7816 S
34/7104 49/3157 OlreaS
36/2312 51/3008 el
36/3812 54/9292 syl
36/6604 48/5209 Ol
35/1812 47/7849 05
31/3104 54/0972 25
37/4854 57/3009 S
36/2354 59/6308 Age
35/3312 59/2066 ok oS
32/8895 59/2832 o
33/5895 46/3998 ¢
35/8062 50/9530 s




VAMO)LM: J@m&\kw‘jlﬁﬁ‘p \a

(st et 35 s 3 (DBM) Ol 1 gl )1 o535 Jute \ IS

@l 5 o
ot S s s 0 I Ty 5 S n 8l Ol sy DS Jat i s
) S ol Jead oo das e LGS s oy il sline Jl Jemd 51 GG a0 OS5 0 slajs )
oS5 sl S ady glalr Sl S 53 5355 0 0des DLE b slass, et 2alS Kg, e ST sl S
o Tty et el LS @ gyl 3 s, 0/0 Sal bl G Sl e ey oS glags, ldes
b e o 0 5l Slae Sy e Gl Sl 3 Sl B Sledidig s oS plags) Sl RS
S 2l 5 s OLligd  Slass el 3l gy 5ol glae S ) (3,0 5 Jlad gla i o Ll
Sl 53 il 3l sy et 1355 e 0s OLE 5 1 Sl Jled 28 Ly 38 5558 bl bba
2 S Sl (Y JS2) 355 e eds 508 o pdled Sl oo i o ekSTy b w5 (B adled
e YEWACSL o 0L g glassy Dlamd (Rl g, (sl b ol 53 o538 51 il glis oSl
Al 20 YYVE s Ol Slasss 2008 sy 68 iblie 5 gl 5 S0e & ol Jlm 3 ol 3l o
Glaisy lamd il Ky s 39 Aoy VY 5 EalS Ky gyl 35S 6 S it s VY el s
i sla S L g 5 (slasgs Sl ks s, 5538 slaton Sl (2 o3 b ol 3 b o OLE 58 5



ol @A e s Js b adie BBl (a3 e i (e L e e o S0 IS Ol
2y QLS Ly p A a3lS les  GOOGle €arth issle 5 s 5 | sl I Sl 5 Jass 55 bl
Shols A2l e 0L 50 5 (lasss Jlad ol 3l Ly gols (68 syls Ol G idles adlae 53 &S laantly
sl Sl a5l iy s Ola s slasgy sled Ol i sls QLS s puy s 3,500 g Codiar
Comls 5l a3 V/0 53 5 gy ojle an (7 SCl) Al o b 53 555V B Ols s g5 glls &S
Slad lals A s, slls Gl il 5l des s Ve Sl s ls 5 s OLA s s (slassy Dl edd g, S 558
Gbloe () 31,3 Y0 5l 150 S oS ol Jl 53l sl o Jl 3 505 -) B Kol L 0L slass,

(S8 dzen Jl 3 555 ) B e Sl b 2olsl Ky glls

Jle o3 55

\\R\J/\s\é S \.G::-’ |
s o (ﬂ\"\d\ /8

N

)

<
{

P

-\

e Jead 3 Ol s slasss sl O s Kl ¥ IS

JL@-}J@)J QLZ_}:.%J; LSLAJ')))LAJ Lj)l{a\ﬂébtﬁaj”mfmj.)\“}m



VAMG‘)LM; J@m&\kw‘jlﬁﬁb& VA

Ol gd r slassy Dt Ligy 45 ol OF L sS 0Ll o 3 0L gd r slass) Sl i s

Sl G35 om OF B3 A3l ol sdalie BB oa a2 (55 2 oS G158 el 3 gdomn sl sl
Mﬁ)‘}dzstﬁf)l:ﬂu LSLALSJ""L’)JL@"SJm{f a.LSlﬁ)L:Mu J\J‘EJJJ u,:w:ﬁ st‘.bdsv.ﬁuibuj
J_wu_i\): Qujcﬁj.: 6&)}))\».;4 w“u"‘f‘ .,\;‘5) 6‘)‘545&19“)3 CLG.?)‘ d:.<.JL:A bjﬂfudc bv\ib AJJ.:
J—")‘) LS‘J“:JJ—":”S°4':—‘M§).| .a\_..a).ﬁ '/"\ QL'I_..MJUJ_»,Q‘).) g:ﬂﬂ‘fﬁi'-\YMLL;d Qujﬂﬁj LSLAJ}J
)‘6ﬂl_vjl:_m4)l.q_&du_:‘w4.sJ.v‘é.)y&.ﬂo\y-)wo‘j? Quﬁf 6[.@))‘)‘)\.«.& Q‘Jfﬂ"d
Slasss slems Ol s Sl sduled a8 (€12 3 cpl ply Lles s Ly, lols Juad ol 55 baazsly

s odalie LB g s ol Ol Lab 3 OS50

Jlo s s
\?kj/\&\\%@ A d
N TN T
5 \

Dbl Joad 53 Ol g (sl slad S is Sial £ IS
ady glowly 53 Ol =l bl 31 (goleas 53 s o QLIS 50k Jead 55 Olhsd  slas ) O s ow)
S5 (0 JS) 515 355 Oldgh (sl Dled 2 gy b 5 alBl g, er e ST 5 50l (glae S
33 4 g0d (8 Cmal a3 Sla Sl s g g 555 o0 0did Gl Jud Ol s s slass) sled ek j3 S -
534S S J 3 ol sl g 0din Olisd oy sl bl Wigy o ST5 glae oS sy o 2 sla i
gy 5l gl s S andy 35 gla Aoy 5s als g Olsd n slasss sled S Ky 350 gla s
5O ,sdled gl s j5 30 d eodis Qi slasgy sk LAulEl Wy o8 gl A5 sl el

e Sl 5 5 g e 0l DL g p gLy, (el 5 Al 58l el Gl S 5088 O pdled



535558 3 Gbloe ol 3 e 5 i 558 Gla gt S0 Sl e ST o8 slaaials 3 Olag sl
doas e 0L Sllous (0 JS2) cmad alsbl a5, Il 53 55, ¥ Sl b Oli g 0 glassy b 5l & 5
e TN il e L slad sy slem (hal58 g5 glls b ol 53 48538 31 bl plis)) S0l
e VY s Olgd p slags, et (alS Lgy o ible s gyl :Sibe o8 ol Jb- s ol il o
Sl 53 ol il e Ol 5 s slas sy sled 2l sy s 558 6 S 3l Ao WA 5ol fuad 55 o
S bl omen s LS 5 5 slagsy sled ol Ls,y (gls 5558 ol 5l Ao, YTV S
i ot S ablie QLS Lawdly 5 8 w35 5,8 wtior WOl 55 Olagsd  slass) s o
Sl S 15 s iS wdpe Ol a0 bl s el Jla 3 505 ) Sl St 0T Olasd » slags, 2als
Sl L as able sLis )l (Sike o ol Jbm 3 ol il o 2 VoYY s 515 51 bl ol plis ) Sibee
4S 5528 Sl bl ply sl o e VAT s 0L 58 5 sladas SRl L) bls dbe 53 555V Sl G
ks e Ve S Al Oligd sl sy e ol gy Jlo 53 505 ) Sl h el Jeab 5o
sl 0L L oy ool 2l a5 505) 51 i Kaal L el 0L 58 5 (sl s,y Sl oS dizen _ibles
i 55 55, =V e Oloe s ) il o8 bl 3l Ao yn 00 51 s 53 Olisd by, sled s
ez 03 352 O glasss S iy 48 528 mls Sl o3V 53 Kos Oy 40 (U JSS) il e
o)Al e Jla 53 35, -) B e Kl b 0l b 5 slassy e 2alS Ws,y glls bl ool 5l dsys 00 )
0 3| SpS ten Jlw 3 59,V G0 Sal b b8l K55 glls bl cpl 3l desys £ 51 i o ol Jb= 5o
0% o Ol sladsy slacd s Jluw 53 55, Y 6 Seal b 2l 58l Sl oa Ghla ol 5l Ao

(USE) ol 2l w55 b 53 55, -Y B2) Kl b 5538 53 (65l Sl 0 28




VAMG‘)LM; MQ\#W}Q‘P Ar

Jlo 5 5

| |
yuy L35 09k 5555 g0 28 SR/

m.
_\ U ._
-Yu-)
FL-y
i i i i i
B Y. ¥ A LB #e
B L]

ﬂlﬂMjéduﬁﬁfdu))))w.b})ba\]w&u O%M))-\Jﬁ

oy Gl S aaS Gl 51 g b das o OLLS Olies ) Joad 55 OLE gd 1 slaj s, Ol s (55815

5 oSl glre S ad) glaanls 655 p OLasd » lasss a8 Sludd (p 5t AL oo lalins
Loy S ady slaio 51 (55 358 0n sl 5l Glae S andy Sl slaioe 55 2 0T 51 g
Ol et S e el (288 4 55 55 8 ) St 5 s b Kl L0l s slasss sl e S5
DS S A ol 3 s e edd 0538 o 2 dled Gl o 3 Ol s slagss sled Al
S o = eomed b e i o LS 3 QLA slags, Dled S s S Ol s
(VJS2) 3503 355 0L gd sl Sl aals us s, Olbe S slaggils 5 psmr 0 ST Gble
St il sy s o S 5l bl gl 1 Sile Olia a3 oS 3 0T (5SSl
S 55 31 abLas s gLl o Sile 8 ol o 3l LBl e e VY iz 0L slass
aJ:_mf)'\ Lo d VAR Jad ol s dll e e WA s QLo g0 5 slass, sled Jlals W, lils
SLriay sl hals gy Ghls wa doys YIAE 5 0L 58 5 slajs) sled Sl gy s )5S
Sl s WSy (Syls 48 bl o S 5l oy 00 4 Sy L 31 plKen ol s Bl e L g
o=l o3 W sled Sl ass gla Slsl s 5o, ) B Kl b ol gd » slass, sled 2alS Wy,
Lo S 5 Cml Olasd s slasss sled (2aS L als Joab cpl 3 ol o 63,51 (4 UKo s Juad
Sladsly ol e 0L 58 5 s, Dled J1als il oo alS g, b 5528 316 5 s sl
S e 5528 Sla0ls S 55 oy bin L1 oST 423l 335 LS5 40 Ly gy sl



‘):ubtjJ\_«Swd('.bb_éwdwﬁ)bub‘j)uidgfjbbdw)b;&jov\»ﬂ LA‘QL?Lb‘})

Sl IS ladaly Dl o o S15 e sar 5 5l Slae S axdy 55 G 5l edid g Sbass) S i

Aol ails JWs a1y 0Ll g_fjﬁ sy,

Jl s 5
V

Oltsy Jezd 53 Ol b slass) Hlad Sl s Kal V K2

Jw 53 55
T T T
rey Loy OshysiS o 2 SUINES

Yur

L)

QLL»A)M)buujcﬁjéu)j))w.b)‘)ba\ﬂytﬁO%M)JA“}Sﬁ;



VAMG‘)LM; MQ\}W}Q‘P AY

Ol g 0 slass, Ol oS VU))JL@LSUA;}J*JJJ?

Obs 3 m=b okl S Jraé

\VA4 . Yo £y YYVE e K5, b ol jen Ul Sl

YovyY YYY £OAT Yivy Cate digy ol pen gl oSl

\A7aY3 /A AR A o K95 Lol pen Oyl 6 S Ao s

\7a) \VAN AR LYY o L9y b ol pod Oyl 6 S Ao s
S 4o 0

e 00 r LS TS 53 18T nge 5 15 e ez 55 Gloosls 35S Shass ol (sl

Oldsd o slays, slas las (ol asloee i ab SIS &il35, oy goas \WAYIYAY Slej oL (6l
slasgs sled 5o oblise s, 5508 Gl s Sl ok 52 3l LS Jle Jpb 51 S a6l 5
5 alS Wy Sl 55iS 0 2 5l o3 VY g Jead 3 ols OLES Cliloes 558 o 0y OLE 5
S deos /o) Sl b s il e 0L sl Sled il diss Sl 5 dus /T
alS s Aol sk, 5o b b 5o s Olhgd p slass) Jled Ol as s, lls Ol L) o S
LS s, sl 5 5iS 0 S Sl s YA Juab opl 53 b el 5538 53 Olisd p glags sled
Ol 5 5 sl st aal 3l gy Lls 5 5588 Sl 51 Ao 13 VTV 5 0L 508 5 Slass) sled
v_awjojagé\ﬁ.;ﬁalm,u,uwjt@J;L;u)ﬁ\;ﬁjmo,gag}@&\ﬁ«sd&ai;.,u;ﬁ
Sl 2alS Way OF 3,5 la s 53 5 il Ly 815 slaesS andy o8 sla io s 4y
Sl als laass) L (S Olis Jamd 53 505 OLES 55 b gy A 0y OLE 5 5 slass)
Slasss sl il asy hls 5538 6 m8 5l do,s VAR fuab ol s el 0L 5 sl
o5 ol glaasl s g Olh g slass, Jled s Wy, L;b\;(,_a.xﬁa); YYAL 5 Ol
3 Gl m S 5 s ES 53 sls OlaS 5 olisl el (Y018) O 5 jed s Cbiws L Kalea
b (6l Jesd slaa3l 3 Lol 335 0 o3 by Sy EalS gy a8y o 555 YAY B Yor s
3 i) Syhipeednd (B Sl it 53 e s Ol 5 Sle dsed 03 5 SRl s sl
SV sl 5 2alS o i S et sla _JlecSts diy e i 4 (TFER Y018 (0 Kn
Lol an slais,y als W, ool Ol Juad 5o o3 sas 5 53808 55 G fidg Lol e laj s
2 2r sl i s Lee, il w anls S wdor S5k 4 S 010l Ogmmen (0588 Sl B g
35 b 6l ISt iy sl bl 4dls JU5s a1y ) S slacaly 15 o canlaOlinn 55



e S Gals a5 aibiay) 08 St 4 e oS 3g50dl) 4 = 5o et gladle
S35 Sbame Joad 53 Ol nl sla il 51 S iy Sisu SOT & a5 bl 4o VL s G
el I3 oYU Caanl Slesls (g5 bl 534S Olisd p glasss sled e Sl i (s e
s Gl 353 g 2 3338 SHS15 Ol nl By e 2lS s o] lalllas s 35 e slgi
5 Ll L ol 55 5 Sl 035 0301 4 B 01l Gy wbie (28l s Lo 5 5L i
35S plomdl O 53 G iy Sl ekl e e S S S (sl 03 (sla Sabe]

anluls

Akyurek, Z., Surer, S., & Beser, O. (2011). Investigation of the snow-cover dynamics
in the Upper Euphrates Basin of Turkey using remotely sensed snow-cover products
and hydro meteorological data. Hydrological Process, 25(23), 3637-3648.

Anderton, S. P., White, S. M., & Alvera, B. (2002). Micro-scale spatial variability and
the timing of snow melt runoff in a high mountain catchment. Journal of Hydrology,
268(1), 158° 176.

Barnett, T. P.,, Adam, J. C., & Lettenmaier, D. P. (2005). Potential impacts of a
warming climate on water variability in snow-dominated regions. Nature, 438, 303°
309.

Bergeron, J., Royer, A., Turcotte, R., & Roy, A. (2013). Snow cover estimation using
blended MODIS and AMSR-E data for improved watershed-scale spring stream flow
simulation in Quebec, Canada. Hydrological Processes, 28(16), 4626° 4639.

Bloschl, G. (1999). Scaling issues in snow hydrology. Hydrological Process, 13(14),
2149° 2175.

Brown R., & Armstrong R. L. (2010). Snow-cover data measurement, products and
sources in snow and climate. In Physical processes, surface energy exchange and
modeling, Armstrong RL, Brun E. Cambridge, UK: Cambridge University Press.

Brown, R. D., & Derksen, C. (2013). Is Eurasian October snow cover extent increasing.
Environmental Research Letters, 8(2), 1-7.

MR de Wildt, G Seiz, & A Griin. (2006). Snow mapping using multi-temporal
Meteosat-8 data. EARSeL eProceedings, 5, 18° 31.

Dietz, A., Conrad, C., Kuenzer, C., Gesell, G., & Dech, S. (2014). Identifying changing
snow cover characteristics in Central Asia between 1986 and 2014 from remote
sensing data. Remote Sensing, 6(12), 12752-12775.

Gafurov, A., & Bardossy, A . (2009). Cloud removal methodology from MODIS snow
cover product. Hydrology and Earth System Sciences, 13(7), 1361° 1373.

Hall, D. K., Kelly, R. E., Foster, J., & Chang A. T. (2005). Estimation of snow extent
and snow properties. In Encyclopedia of Hydrological Sciences, 2, 811° 830.

Hall, D. K., Riggs, G. A., Foster J. L, & Kumar S. V. (2010). Development and
evaluation of a cloud-gap-filled modis daily snow-cover product. Remote Sensing of
Environment, 114(3), 496° 503.



VAMGJLM; MQ\#W}Q‘P AL

Immerzeel, W., Droogers, P., Jong, S., & Bierkens, M. (2009). Large-scale monitoring
of snow cover and runoff simulation in Himalayan river basins using remote sensing;
Remote Sensing of Environment, 113(1), 40-49.

Javanmard, S., Yatagai, A., Nodzu, Ml., Bodagh, Jamali., & Kawamoto H. (2010).
Comparing high-resolution gridded precipitation data with satellite rainfall estimates
of TRMM 3B42 over Iran. Advances in Geosciences, 25, 119° 125.

Khadka, D., Babel, M., Shrestha, S., & Tripathi, N. (2014). Climate change impact on
glacier and snow melt and runoff in Tamakoshi basin in the Hindu Kush Himalayan
(HKH) region. Journal of Hydrology, 511(16), 49° 60.

Ke, C., & Liu, X. (2014). Modis-observed spatial and temporal variation in snow cover
in Xinjiang, China. Climate Research, 59, 15-26.

Lehning, M., Lowe, H., Ryser, M., & Raderschall, N. (2008). Inhomogeneous
precipitation distribution and snow transport in steep terrain. Water Resources
Research, 44(7), 1-109.

Manes, C., Guala, M., Lowe, H., Bartlett, S., Egli, L., & Lehning, M. (2008). Statistical
properties of fresh snow roughness. Water Resources Research, 44(11), 1-9.

Maskey, S., Unlenbrook, S., & Ojha., S. (2011). An analysis of snow cover changes in
the Himalayan region using MODIS snow products and in-situ temperature data.
Climate Change, 108, 391-400.

Parajka, J., & Bloschi, G. (2006). Validation of MODIS snow cover images over
Austria. Hydrology and Earth System Sciences, 3(5), 1569-1601.

Ramage, J. M., & lIsacks, B. L. (2003). Interannual variations of snowmelt and refreeze
timing in southeast Alaskan ice fields, USA. Journal of Glaciology, 49(164), 102°
116.

Romanov, P., Tarpley, D., Gutman, G, & Carroll, TR. ( 2003). Mapping and
monitoring of the snow cover fraction over North America. Journal of Geophysical
Research, 108(16), 1-15.

Sharma, V., Mishra, V., Joshi, P. (2012). Snow cover variation and stream flow
simulation in a snow-fed river basin of the Northwest Himalaya. Journal of
Mountain Science, 9(6), 853-868.

She, J., Zhang, Y., Li, X., & Chen, Y. (2014). Changes in snow and glacier cover in an
arid watershed of the western Kunlun Mountains using multisource remote sensing
data. International Journal of Remote Sensing, 35(1), 234-252.

Sonmez, 1., Tekeli, A., & Erdi, E. (2014). Snow cover trend analysis using Interactive
Multisensor Snow and Ice Mapping System data over Turkey. International Journal
of Climatology, 34(7), 2349-2361.

Tani, M. (1996). An approach to annual water balance for small mountainous
catchments with wide spatial distributions of rainfall and snow water equivalent.
Journal of Hydrology, 183(3), 205° 225.

Udnaes, H., Alfnes, C. E., & Andreassen, L. M. ( 2007). Improving runoff modeling
using satellite-derived snow cover area. Hydrology Research, 38(1), 21° 32.

Wang, X., & Xie, H. (1 2009). New methods for studying the spatiotemporal variation
of snow cover based on combination products of MODIS Terra and Aqua. Journal of
Hydrology, 371(1), 192-200.



Wang, X., Xie, H., Liang, T., & Huang, X. (2009). Comparison and validation of
MODIS standard and new combination of Terra and Aqua snow cover products in
northern Xinjiang, China. Hydrological Processes, 23(3), 419-429.

Yuang, D., & Woo, M. (1999). Representativeness of local snow data for large scale
hydrologic investigations. Hydrological Processes, 13(12), 1977° 1988.

Zhao, H., & Fernandes, R. (2009). Daily snow cover estimation from advanced very
high resolution radiometer polar pathfinder data over Northern Hemisphere land
surfaces during 1982° 2004. Journal of Geophysical Research, 114(5), 1-14.

Zhang, G, Xie, H., Yao, T., Liang, T., & Kang, S. (2012). Snow cover dynamics of four
lake basins over Tibetan Plateau using time series MODIS data(2001-2010).Water resources

research, 48(10), 1-22.



