VWAA Sl o) o,lod ity Jlow o oo ol bolies ol Ll 4y 5
Ve b A% Slrio

PP 4055 53999 30d Cukidg 33 (5 900 Arwigi il
(01589 Jlows ) i 9285 4092 359 390 axdliane

Ol ol e eyl s oGS (LI 2 001D (559099 90975 HLiiilo “W e GO
Oll ol o o0 5la5 oGNS (Ll jre pele 0uSTLINS (559198 580995 (6 55O (saiiild (B diloww
(Ol el o) o oIS (Ldl pro 0uSSIS (55919850835 (6 5SS (G9IS (o g o2 Slune

WA/ Y[+ 0: ks by WAS/+Q/10 : dlie il ,

ouS>
25T ot 8 e ammgi 9 Comen Gll3l s 4 akayd 54509 (Sl s Camdg AlbAS ;)8 ma Jgb 5o
AY4+ Jlo IKONOS g ETM™ 5 9las g 1¥OA IYFS sledlo (2lsd b ke 31 oolisiwl b idgy o1l 53 sl 43,5 1,5
9 (a2 y0 adg> plgs ) axl Ly (550008 olKiums] CawdWl 31 1T Adg> 93 30 (L8131 315 9 iy Sl ki (350
o5 4 SCS-CN (g L 950 sloaiidis (6 ,m5)l5 s b g o0 (lwlich Sl (50,95 aw (sl ity olinn] oWl
—0015 (gUodls wig)y oy 1yt (09 ilone 4 SIS o (50,50 31 g ISl il poxe g O ordann Sl Sl s (05
O oSty | Cewsd ¥l Sy ) ) b 3 (Soxin (50 ylonds 0390 dws (il Job 5 emsl odd o0l aili09) DT (huS g (05 (5o
1) sl 438l LS 2 po Adg> b dunnglin 55 adgl AL g oot Gy o pd 3 4l a3 1FRe B ITFS JLu 5
(6lo s2alyy CLE 381 (-P) adgl Sali iyt 5 (CN-P) sioeko ol bl it 4l (59395 o8 2 42 ke Ol yd
25tk &1 poasye S 5alg et (sloJue I ool a5 ol (LS Gzl LS el oud (T adge )0 O (alewd
Wl (o0 (Wbl o0 (§ 3 drmg 9 (62 Wl Ol ki (gt &5 (b SO Sglg ued Candy (S 9 bl

Aol goby sbllas b ol o

SCS-CN 30l 10905 cyn (532315 9 (iigy i yo s43l509, 1gaalS sl o3lg

Email:smhosseini@ut.ac.ir Jotns o0



sl Ads G5als,0ud Cundy (5 dmwgs LS g

doddo
il g pt (el Hseds oS g5k 4 wilaily (K0S, b (SO bl leailss ) 5 aalyz i ) sl 5o
GolS Sleis ol 0 lailBog, jo Ol (ly> 45 5 (oS Cundy (Stevaux etal,y- -2 )od g4,5 bailsog,
SladsS sladsg> 5l Dgm, g JU! glaanl g anb ol,T . (Kangetal, v+ oiies plcaw! law )
S Glgre a4 gol)l (60,8 ol g, cplsl (Furusho et al,y-\v) il oo ool 605 @y Olpss (5,20 4o
C).laA)LAJL: 4.&..45.»5 Qsla..‘x.n u‘).»...u 99 e &9..05.0 ;SJ 0‘5"& L L)—‘ u‘).u.u b ol oo MCL! G‘a.m).u...a
Ghrwg Ny, oo Hled 4 Il drwg Lol glaal 5l SO ol ceaS 5 cueS ( Verburg et al,y--2)sgn
5 ol el 5 058 oo sl Glaass o Slae  asllasl SISl molsz 5 oyl (ol (Sxio g (i g
St Vsis 5y ol 51355 n 55 o (sl b S5 2alS 5wl oy GalS ( (Sogll 5 Ul Sa
Ol o anled ax i i bajle g cole (ioli8l g pnid el Wy, ol e P Dl 3l Ay a5 510 e ol el
iles cenl Pl Ol pliadis e Sluadi 5 608 QU 2 2 Gy GRin g5 Al azxg Ll
s (Fyodorova Y- - Y)s ls (g i Ol il S eS sbaailbog, jo ol 65,5 Ol 5l ob glusl Ol s
5 b (1505 slafrane (30,5 @l (O s bslas g 55 (53l 53U Lot slaasg> o Dl ()l
Tobaw (50 o)) anwgs b (Shietal,y: V)il oo ol ol slo ol )b 10 s 5 pL3sa5 Zobaw (iul38l
St ambiaboo Rl Sllg) cupd 9 o8 AL SBlagSS Syl bl (S S s 4 3585 BB (e
o bls, clis (Chenetal, Y- V)09l oo (5 i O Hlas astiis YU o b gla )L Lal 8 5o oals
g Sl maw (o alise Oldllas (Abler etaly. - v)wS SaS bl (pl jo Ol blre (ials 4 wilg o
sl as o s laailsag, Ol a5 5 o5 o S5y » by BB O3 Lol 605 Ol s a5 cl ools L
Gl 9 85,0l slacodled ( olo K> LS ek 4y .(Amiri and Nakane Y- - )aiius sloduzen mmnilSs
LietY++Y) ol sloo o Strayer etal,y--v)obls, p>> 9 (Whiteetal,Y - «5) o) maw gla S5y &l s el
ol 5o Jaloe ST clale zals g (Allan,y.-f) Sd> ladss aoliél o (Lietaly- ) Sogll ol Gl
CoanS S wisls las (Abdel-Satar et al,y- 1)) Kes o jLidlone Liwly fen jo (Vega et al,1aaa) ogd oo
(S 5 (55,98 s e 35 yata L 51 ilie 4 gl 53 e (sl g SIS 15 Slge s S selS0g,
e orl3 g5 e e 5LES SlaiSlo ) b s 4 gl IS 3 295 gy o (Zimmermann
as ol plas pliasl mls wsged sleiiny b jlas b et li bLijl gl ol) gom a8 o 5 wlaizls ,y Ul
Jlo 3l G 3e3 Jomw Jole (Birhanua et al,y«1#) ) )San 5 Ul s sl (6508 5 goud8l &l poss 131 2alS (6l o

Oil38l aS ols Lis SWAT Joe (slaaBl g ol atuils s s g ouddl Jole 1, LUT ool jos ;0 o 4 YAAA

'.Rosario



V% VWAA Sl o) ojlads eted Jlo o asme ol blee olad Llo ay 23

Costa etal,y-15) ;) Ken g LawsS .abl so Gy 5 o8l Jole 51 20 iy s 2o 0 YO 9 Ve Sy b >
5 ool 039)1 g 55 Js Jlonmy y55 00 a0y, a5 Wil (533l LIS 0 jo Siggem ailg) ooy &
YD) 395 el 0l lgul g rbaw O Sogll e il g Cllg, (uSile ialS cel aw elasl b cdgo
45 Wiy 425l 4 Vo) BVAAF Jlo ) ey )5 5 by kS e 2ty 3b ) b ZhU & L
3979 JIo 4y adg> CeasVWly jo (Jllg, Rl s g Sl b o jles (6068 Sarmgs 4 (b b Gl
03ls F) e 4 S0P egar 4 ads> Cawd b j0 Olily,) sae 0 Ve iolidlas Jls o 0l ey Je SHL
50 e pam g BB a5 wlaxsl e ) Wil g, WS (Sa3als,0un o)y b (ZHOU , Bt alY - 1P S 5 5 o
e 8 sy (YaREEALY 1Y) () 5 L il o Dk grhans « Sy 28 sl Sl 45 (55l e
Sy 56T 5 GIS (550555 31 oolitinl b TpeS (sail0g, (sad9> (Safslgyied sloainld g w0y, (6ol
Sloy ol yo aS canlools lid pwyp bl g wlasls ,y 315 e s sleaia g RS polar 5l eolainl b g 0,8
TG, 5 o 5yl g, b 6oy A0 Sirad gy b 5 a5 b1 (5,3l ¥+ -8 b 124)
5 bl Jolge 51 56 oS 1, ailadir s8I Elyeais Yo o8 B YooY Jlo 51 SPOT ysluss 5l eolicul L (He et al
35 GailEog; Colun (ials coge Ol s ol 45 Woged Laseive |) Cuslosg 8,5 sailsos, cawsVl o anlb
ol 5 3ot 3 oS s 55l el Mg 5 Sl 009 SVl T alST o @ 45 sl 0 VG
oolitl b ol ailiog, ol araeS anlllae ,o (V¥AB)olids 5 Shoo eml anebs ole 51 ity wilpo 4 VG
WHO o lasbinl 51 pag (SGashcolae g S s ool i a5 Wlodguw; aoel cpl 4y olond (SO 58 lo ynis
3959 S yiso S 4 o o lwliul cpl asels jo b yeS g plie SIS (el cpenly (o) bopsie Lo
2 OTAD) oo st o] B9 OF ot 5,50 e Jale (6508 SO 5 (555La5 (slaclly,
sl 2 1y lis (Sogll b n i (65,0la8 5 xie Slemdled (o) )5 ¢ ol sy gl el
Lol 5o b iz o glassly wlis gl Glssel (g w4 azgi L s 00, ol ) LA (e
5 e Wd oold (arasi 5 axwgi ieS Gndieaml b giblie )3 305 (s 5 350 cds mlio Al
oy A 5 UK 5 S s Slasl aS wloduw, 4l cpl @ dlie (! 5l el Cavsy s, (VYA0) ) Sen
5B pae (28 b 09 (Olaisle il yo @8lg) Hlaisjge ads> 5l (29,3 Ol CudS ¥l g rals el wilgi oo
Salo> i 4l 0S5 0ed @i SasS Sl jo 5 wils 4l (SeSns bl & (Sy50 50 (Jelse nlo
Colus (991 Goluws Djg0 0 oS Jb jo canl oad el liwl gladilsog, alawl jals 4 e a5 ol
Ny OYANL e 5 lisye 3,0 PH Loows )5 (gt 2Uls gy 5 42,00 oSz dogs 50 )0 Ko
GO5r0 Ky n, e VWAY BAYOF (goy50 (b )0 0,05 ailBog, ads> (5,5 ;0 (Bigw, 5 px] e
ol alen S pde g slase> 9,0 Jelge I LA ) o dlex 5 cwaige slaojle Sl pae 5 AVl 350
s 5 Sleel looyhe b L3 o OF Gl 5 i (aali¥l e ol (68 Sl b celiine 2ot 5 el
oolatul b (VWAY) )], Kep g ol pan ails oo laaials jo S5 5 Of cbla> Sl g0 Sldos g oylgsul wdas 4

et |y anys ailBsg) sadex (LSl )5 g by St i slosleale pglal 5 2lse lauSe

".Yangtez
*. Kinho



ol a5 (6550g,00m Cundy 1 (6 0b Ay 3l A

g 230 latudls adlaie o ey (65,5 9 b Slpess 31 AL, Susgats ol oo JliEl g wles,S
Sl S Sl Sy 2 S 3l v Lo S5l xi e g o4 slagie; 45 (DONONUE etal,y - -£) (Ko
ool (65,9liS @ G (5,00 (50,5 a5 axdl,o( Lee et aly--2) ) Sen 5 (J asils o) o pl 4By,
Sl as ws,S Lo (Fisher etal,y. - ), Ko g picd o)ls ogizo,S 10 Ol CuiS gals s 0 (i
glie Copae ;0 0l 0] Glyozr aos 50 (xbe O plie glabiine ( Sogll a8 jshate 4 (55,5laS
S 5 o STy 5 o2l S Sl Lo (6 s Sl o e 5 15 sl e
o S50 JulS job a5 T 9> (639)5 00 Cumdg p i (nl Soiletnn bLS I Ll conl 438 5 550
P ol iS5 oS Gl s 50 b 5 .859leS )5 5t 4 axg bt e sl (Huang et aly-vr)cl

sl 0ile Bl aeiial y555T byl Caed] e sladg uliie
e 3l sy sy sy kool slanaly 5 Comer Gl Yo & Glnl o3 002855 Ol & Ole5 1
G Shbg> (S5slayned Cundy p S dnmgi Sl BaisS nl 5 aBlioe 5)h; (2l GRS 5 s
Slly) a5 )5 ks (2 ailbog, cul il A8 5 )18 (g2 3 90 05 S Jled )0 @dly (a0 ailssg)
ol Ol g oy SNl §1 s it Coraz 5 o L] Lo o (6,05 ddg> o525t 5 etV by _xbans
05,5 Jrazs g 4o Ladlofgas Cnez ¢ Fu )b g (K 5 (b @l 9925 o 4 g Cunl 4l (21581 5550 @
Ol Comez o,y awgie 1 i o] Cares aVle 0l a5 wlansls dihie cpl o Kl 4 i ial,S
gy 50 lodee Oy cCamaz 01581 Ldo a4 alls TV 0,00 b (VWAT 00 il joline (pamaige) ail o0
als0g, a5 d ) oo Hlai 4y ol 00,5 Tag 0503 jle g Sl (iuli8l O g0 4y aS Conlosls ) adlaie Lol (65
Slml glais )l 5 Gindigy yretd 5 Wbligo > & 53l 5 el 2 yxe 50 Sy slad 4y Ll 5L Jds 4wy
w5y 0% et Jane) Sllg) o po Al a3k mhav (8L (g p 3550 03g00me oS el ol il o
55 slie slolSal, @il 5 (aizme oy jslate 4 g, Gl 5l0gd g) gy ol (A ol 0 s g (a0
55 5 o5 ST (s addllas 350 dibte O mlie 2 (LSl 65 Slt ollals Sl alS cqr

.\msa‘).:.iw)....\)&vuwl pleal 5l Lgl.,al Baw oS il e p3Y G,él)l G Ol sy aoes o ailbog, ol

HE Ghgy g ool
TS~ il 4o S5 ladilsog, 5l a8 wilge 0,005 5 aiye wileg, g0 Jelds s (saileg, ass>
anlllas 5 )90 adg> ol 85 Az s (303 b Jlodyo @Bl Jlrgi slrosS 5l il al - wloo olus 4y
030 Jsb ol o0 &l YOO JIYO%FY Lldliz oye s 1OVA JIDVOYE LLilin Jsb osguoms 5o
390 00gd5a,0 Aiys ailog, adg> Cul e Vo] lawgie (Bye g eFVYYY axlllae 8,90 o0g0mme 4o ab o
Slods [idu 4 03,5 o yidu 90 el oogasme pl () JSE)Abl oo oo yoslS YA Colis (6l)ls dalllas
Sl S 5l wiloe Ol Sy gaklaie sjz oS Wil os cardnS (130 O] R0 (i 5 e e 5 SlesS o
20y SR Sl S 5330 oy p poliie & GBS (pl 5o Cenl 0l Sloves Dlids BeFad (e

4.Ll§ o= (_gjmb..\...m Oli».ﬂu.ﬁ‘ 9 g_?ﬁ)’ ol.i..m.i‘ 0‘5"““ 4 u_iuo}m 6,~A9)M Oliw‘ 54.9.]4.“0 ‘5)9.15)..\.& ms

"Irish



23 VWAA Sl o) ojlads eted Jlo o asme ol blee olad Llo ay 23

J.QLAJ ..\.:.); ul.‘?b." & M? u‘y&bsw‘).a}b)lﬂ.m; U] ‘_g).t)ls)...a.ujo..\.w UMGM...EM?ASJAS

] & g oli..m." U"‘ Cawd u..:l) (_g).v)ls ).....u L dalaio 9o L)"‘ (5)9.[5)..\...& Maj L db.’?u‘ 4\4;

S1725'0°F S192730%F S1°3000°E
£ ! e
= L EV 2.
-
-
RIS Sasdsle
pa-3
.|
—
Vo
S5 e olan,
£
z
o
800y 5 binys bl
+
2
= —_— S— .11
S1°300°%

oolituwl 8590 (GLea i g adlin CaxBgo (gaidis (Y S

9o labd zgl (o0 @l Gy g (Swdgaie) (o2 by ool a¥le g alljg) (20 loosls 5l agsy ol 5o
&8s 5536 gloj so3b 1o oyl Jlod oSl a¥le g ailys, 3,L ool «((VYON-VTA - slo Lo b)) ol
oolizesd IKONOS 8+ 3 ETM* 5las 5 VYOA § VWED lsn o uSe g adgm 50 50 lly, 5 Lok o oo

el 00
oot olitsl (5 e Vo la CSSE gy b ETM* (gl 0gnle gl 51 ol 6l olpueis cmn 2 jslite
& o0y lop Sl aSe ANO e (BT s et 5 (e Sy bl eslanal L lasl bl cnl s ol
Sy S yagiy Sldol g ok az pe e wslelgale nslas b lap] (Gligran b (a5 00d SSlis0 s 5
Gt 5yt 5058 s VYAY 5 VYDA OYED e oo sl ras sicdisy 5 GoylS (GAE g )5
LENVIi 00 o Yosd o)l gamaiab ETM* (slaosizmins sloosls sulul s 1kl cime) s m)lS 5 Uiy (4
(s Sy paigal jledlitul b ganail oo L)l @l o 5l G 85 2855 el Tealed o iey B,
Voo B Glylo (6 e slad slrosgame adlol 4y b 5l 2,5 sleesgaze lads sadS aS oy )] Silo
ol QLU Sk (339 (oS 5 5 Tokaw £985 Sle 4 G ed Soguome JBIs Dlib plasjee j0 (g esg vy
OLelgs ©y90 41 (5 4 03997 (5 )15 el (sanaials 53 g et 4 0355 1993 (IS 83 3l Bai (5
Slacs I paines b oS w35 4 o)l i Tuled 5 canl ot ool (65003 gl 5 (5 5msls by, 5|

Lgo)LoTé.i]Ja)'\ 91@,&?59%5 laamd 7ol 28 ooy &gy w) o.w)f.xqb doy AV Cdo b g g

'.Supervised Classification
*. Maximum Likelihood



il 4ds> (S35ls0ud Cundy 1 (6 D drwg 53U Voo

30 g o et ol cod @QQA 158l 6 5 o Piper loges jleoliiwl b oyl 5l o g Conl 4185 & g0 JloiS - g0

el 00l ool Jgmg (B9, b gl slas Syl 2 Jelos L

SCS-CN ibs slo yiolyly owoss @
Sl 0 olgiiy (NRCS) S sl g qlis 51 el (lojls (galnsg 42 (SCS-CN) bl (iomis 0 )las 3,
ads> Sls, sla(Shs siledae 5 Sl ean o ity Soll ((Solo 4 ol O 5k sl Shs 3l s
(NRCS‘\QQ\/) .)D.o; o)l...ul 0\.) :L.J5‘ olals 9 (CN) (T o)La..i': )M‘)l—’ FEE] ‘;...m)‘j J..Jé aQ QT 0092 Swoo 9 ).I)JT
Ay 1) calisee glapaldl g olal b (s 0 5 (55,5l sladdga Sl (55l (sl colin Cusby 5510 (g o
a5 gy ol oyl b pess jglate b §udss ol j(Hawkins etal,Y++%; Wang et al,Y++3; Yuan etal,¥+)¢) oS
oolawl Slaslic sla ools Lulul 5 Jaw (orwly (g, 5ladl co ) adgl wlali e 9 (CN) sieie 0l Jolis
Wiy o sl Lo a5 0gB o 48,5 a3y abge e S LY 0l Ysene (5L adsl Slals s 0l
6Ua.> L: d.‘dLAA])LuJ L Le‘.)—l JLo.clj Cal ‘So..u.YL\A k.AJ).Q) Gl 00l o0l 4.:...49.! LQ;T uul...u‘): L}"’?} as LiJ)cT)O)J)J—l

Gos bl 500 )L 5 e85 Jlos ol 2 L0 Seaogaiio g aald Gy 5ol 405> 90 50 eads oo Gy, (3
o2l laiws ;2 (6l A 5 CN (sla el )y Moo Slay o JBlao 510 gy SaS @y s 50 (0bund (30
:(Hosseini etal,y-1#)aios oxwls SSRy polie fyoged JBla> L (R-P) Gy, elas - o)L Gos slo
(Pi =2 xS)' Y
P+ () —2) % 5i>
ol 22 S(Robs 5 (Ri)est Lbyy bmg 5mess g Slaalive Llly; Goe polie coi i 4 SCS-CN )
5 Grogsho oSy ilise Gk con ) Slais 90 andly (gl adg> (b Sl 5

YOf- -
Si =
CN;

SSR; = [(R)obs — (Ri)est]Y = <(Ri)obs - Q)

YOf (Y)
Al o 00 5 e slaosls jlatws gl s <A< g KON < AN Jolis 398 (530,40l s aline Coogume

TS o 9 T

2l 60 9 gy Olpdd (2L, @
Uiz 5 45 ablice 2 b 4 V¥R YDA ATFD slllo ;0 aiyo gilioy, gady> ool )l Sl
S Ulsy i b 5508 gl 8kl Colas 093 as Jb ;5 ) Jour (bl el oud 03,51 ¥ JSL3 o 5 )
asls (Jo3 digy pbdll g 05150 9 51t 5 051505 (AL (Adg aiilea (Db slageine g Jjlie aiile)
Lol Canslazly il VYED Jlo b dalio 10 VYOA Jloo ;5 Lanogio wlly, asi b 6 b zslans corlace g o
@ b lawgie Olly, pobw b iblie a5 coul o] (goaumsylis a5 cunl adl zals o] e VYA Jlo o

Lol 555 9 (Sl s zobaw daples LT 4 ainds Mg slaglaisle Jos ol cde a5 oo ol 5 Slly, sl)ls Zglaw

'. Constrained Least Square Fitting Method



Ve VWAA Sl o) ojlads e Jlo o arme ol blee olad Jlo a8

5 sl 0555 i VYR 5 VYDA b aglio ;3 YVED o yo ol o3l,l ol olime 55 5 Wlodes dpd (g0y90 o
S Sl Ol 45 0,5 plyie lgige Camslonds 1o 650 sl 5 Sl (i5n 4 T o)l 53 gamo 99 )0
el 009y i VWYO Jlo )0 pb (8] e (28 6 )8 o5 5 Jol> slaaidl a4z g5 b g conlaidly (238
O ¥ b LAY Jlo jo 0l Gllg, adsi b s 4ed zobaw sl aly 2ol (b 55,0 a2 (2LS (iiise
039y gy el S VIVA Coluwe gl)ls a5 ol ooy sln ] VYFO Jlo b anslie jo (6,5 i Soldd a0 yioglS

) )

(@Y 5 (ONTOA (GWNFFD b Sl 55 i y25 adg> 2yl 632)5 Oy gboaiiali(Y S5

V¥ AFOA IYFD ldbo 5o i yxd 33 0l adgo 38 (ool (639315 Ol gk duo 33 9 ¢y a0 (Gdumn Lo (Y Jgur

wa. Jlo WA Jlo WS Jlo 2yl syl
Km? coluw | Km? coluw Km? coluwe

17 £150 YIvY b dly
V6/44 V8/44 V8/44 S o zolaw
VIAY V/aq Y/EY o510 BLS gy
i) NS -IA% o5 yodons BLS gy
AN FIFE 8! oST5pS LS gy
o ¥ Y7 VYA b5 Sl adgi b 6 e Zglaw
VIV Vva V/¥O Lwgino CUlgy ugi b (5 e Zgboww
VYA /A A/RI o5 Sllgy adgi b (6 s Zglamw
YelAs Yeixy FYIFE CN 539 rileo
AR V- VIvE \YY/5F b SIS b
TAY/O O+ /74 TEETD o o & bl B0
YVF/F ray/5. Y5 (0mleo )SCS gy b GUlgy glis

SCS-CN (fig) sl yolyly lypudi @
o kel )y i (Sloj gy (I
bl SUlyy ads 5 Sidg e 4Bz s Jled adlaie )3 L2 605 Sliet 5 Sl lacollas
Q) adgl lils cos g Sy, o b c2alS Wy, 45 (6 sbay el Sl e e VYA BIYED sla Lo

5 ollgy cuyd jlade ol Sgpie Adg> Cawdpll jidu 10 45 Susgaie ol [0 (S) (law cuilagS 5



sopl Ads (S55)s,0um Cundy 1 (5 0h Ay LSl VoY

b g8 i e 5yl el 0391 yeie 1¥A+ 5 \WOA slo L ;5 VelA+ 5 V-ITY 4 VWA Lo
1545 el 4l zalS wig, VWA Lo o Vo BVE 5 AYOA Jlu o V- VIYF 4 1D Jlu 48 VYYFS &S
iy oS Ml 5 33l Sopdgade g 35 o 0t IS 5 85 LS o ol 2al3 5] 30 oy
iS5 5 ) adsl DAl (bl gy bl el 0055 5ozl Yy Ay sVl 5aD5 43 ombas bl
Sllg, gl 5,975 ysbkite 4 a5 SCS g, 3 el somlice L8 ¢ 035, pas anlB puy olSis] 1o ¢ (S) xhan
s 4 178 o 5 Lol ol atily Gaal3 VVED Jlo 4 o VYOA Lo o g, glis ) cansl oy olicial
o g glas )| e b aalB s (saDs> (Gogaze 10 5 CewdVl Caond jo Sl 4Bl palS (Jlo o] ;o )L rals
cer2 9 ON Gline o (e 4y sl 235 3525 ()] 55 (o 6005 5 5 5l 5 Sl Sl et SV
Oy Glls Soogaie olfiws! jo A 3 CN polie () Jgoz) ol 00,55 (g pmis o jo A g xbaw cudlogSS
DYY B 5IA e 5 2T B O oy Seroguaio ol¥tn] ;5 ON liae ool dall ey oSyl &y Ernd (6 5205

Slog ;5 N B Y 5 FF B FA o ooy a4 anlie oSl gl puolie ol a5 Jl> s ail oo it

A S S
70 0.2 0.2
—0—CN
. | N 0.19
y 0.18 0.18
60 0.17
—~ >
= 0.16,? 0.16 >
O 55 1 ~ 015
-
50 - 0.14 0.14
0.13
45 T T T T T T T T 0.12 45 4 T T T T T T T T — 0.12
68 70 72 74 76 78 80 82 84 52 54 56 58 60 62 64 66 68 70
year S Sguaiio(i year axls Ly (I

SCS Jow buwgi & () Suoguadio g (A)axld g );)J ddg> 9o ») «(CN) Gyl AWl Ol s wig, (VIS

oul  Ziuwly

270

—o— Tajrish
—o— Pasghale

250

230

210 1

190 -

(Mm) oo coislogss

170

52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84
Ju

[ R gs’.‘;"'“’b SCS Jow gl a5 SCudgado 9 4&1.9& }’}:T ddg> 9o S) ‘SLE).'LM)LL AVl Ol yuuits Wig,y (F JSCo
99 0% U0k Bee g oad rinly adsl DUl Cod iz en 5 (AL Bee g (Sote ojleds polie (o ally (o)
5 Sl ¢/ 9 </a¥ ol Yo as=l3 o Oli&.«u)‘ o J‘-"j) U"‘ O wfa aS ) uLm) axlas 3,90 oliu.u)‘
el jo (YUSS) cusl dald o o] 5l jiaS™ a5 sl +/AR g +/2) Sovguaie oK) jo ol ol &SI



Vv VWAA Sl o) ojlads e Jlo o arme ol blee olad Jlo a8

dlons CN oS 6lais8 a5 0l 3925 (o)L Goc g oo dwlone CN s Silattucns  Stacced G Ygono loasg>
Y10) 005 cop dde> > o She 4 a5 ol b Gas Gl Lol es col sae SO a4 o3 0nls
S 45 00,8 oy 2ol (60,8 Ol 4 Sovgaie oSius! j0 e oo 09 b cde (Kowalik et al
SUly, 0L o abaly 59,95 m0 p Sl am j0 g Cenload (V0,253 1alS 5 3945 BB polaw (A5l 4
2y 65 Sl ks hetiws a5 gladasg> 5l atws ol 0 b (Ked né slaasg> 0 .l oo olfws] (ol 5o
Grunwald and ,v- - )l ol jor Jlews (gl L ooy S5 sla el )by (sl axly jlade G 85 Jas o (gl oo
e g Sloy Slyrs glls el )b ol a5 > 050 o slazel blB,e slo gl 4 i 4zl 4o 9 (Norton
Ssdse 6 FES @l @ e b g ON glizeul ol Luly, cnl Szl o) cnl jlasies oV Lo
50 asg> YYV jo ol 4 asgi baS ol +/+0 wb A lake a5 cewl oot ol s Slalllas 51 (g ,lews o
polie aS wlesls las 50 Slllas S5 . Woodward et aleY « + Pl oo (5 5ol Slily, lade 1S el
(Yuan etaly-1foms al)| sblio asd ;0 5 8ly mls Wlgs o [+ OB +/+ ) o LA (gl oo 48,5 s o
oolazwl bl aslllae 5,90 adg> 10 o due Voo 5l iy glo i, (gl s A=+ YS Jlade Lalg, ol 4 azg b
Ly s b Gloy Sleti Jdo a9 jea8 B g, (nl 510 (o0 s Wslae ilids sla Bl 5o 5 Sl

bl ansly glos s anals Wlg so (50t sase> 5l CN polde (lly, adgs 10 g (Sojelg,am
100 0.25

L oozt o 100 0.25
% =0.026In(P) + 0.091, R*= 0.892 1.=0.0336 In(P) + 0.058, R2 = 0.927
% et a 9 U a
i AT iiai e I | ) N B TLL
W - 0.2 & e &
80 ok A ' g0 4\ B 02
VAL 8 a
oCN L oCN
70 | & N o 70N g
W L 0.15 K, Ax L 015 X
AN ~ ol ] <
60 @ 60 1 &\g
'\ @ . N
ch FaN - - : > ®
S0 o ~20F o1 0 A * e L 0.1
40 S——a 40 W P
CN =-10.05In(P) + 88.014, R*&0.915 @ § CN=-114In(P) +92.49, Ré = 0.940°
L 0.05 30 0.05
0 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7
P (mm) () P (mm) (&b

S guado (o g axld o (I )A)J ddg> 4O n-P) 9 (CN-P) ouuis W‘S polio oy adaly (O S

o T o yially oS @
350 4dg> 90 33 olrardshy JolSS e 5 oliordigyian slaojlus; ol cod jasis pslate 4 Guiow (nl o
o il s o |y O Slasds Slasein ;o loges (PIPErNaff)cal oo solitwl ,ub Jloges ;| aalllas
oges olanishy ialesl ol Lulwl 5 (Lietaly-1f) aeo o olis oyl sllae cdale caws 5 i g o <l5 ]
LY Jaﬁ.i).a )‘\)5.@4 B Lmuy (0::)9.1 ).ul) )109.4) L 4.‘>9.’ Lv w‘ W) % alisee 6[&JL~» e u] 6[&449.44 (_g‘)a ).ul.:
loygu] ds bogs o ciliie 10 el paouns Cooms 43 s (S jobo 4 aald o 9 Sooguatio olKias 9o 2 40 lageslS
ULJ;‘S) O% GJ}AJT)-‘GM)‘ SRS oo uL.u) ‘) M ULJ;‘: Couw A (6 ydiow U“‘Jf axJllo 3,90 cli*AAAJ‘ 99,8
anlllas 5)50 slrolSin) ;o e 551 Sel Hhate 5l ailpe Gl S o ©f o 5 I Lalii) olas o



sopl Ads (S55)s,0um Cundy 1 (5 0h Ay LSl Vof

slaile 5l dibie Glo] (5,3 50 oo lis cesdws o)lud ) el szt o)l Gl g ABl o o
3l odisled 0,8 o y0 1y dllaie (godas iSu 4T g5 aijle 45 0,10 039, ddlaie (pl jo aS sl oy 3]
S8 adhaie [0 ladiges o515 (5 kel 0,90 (o ,8 anlB y oSl o Jloges cpl eluly 098 o Cgue (3]
L Ll S o 55l )0 B0 5l G55 5 sl 95 e @8ly 10 9 99d 0 wsmine (S dilate oS el b S
030)9% S Gl & Lgrye 45 0,5 o )3V ailaie ;o badigel (515 Sepogais ol il jlogei 4z g
Ol pass ol e Wlgh oo pu | ams i b )0 (6 et slacs )5 il T wly 50 5 olyl )5 Sl s Cal

(OJSE) adl anyo ailssg; 0 O e g (ploanibg i o)l

lazal,
1851
1353
1364
1308
1387
1308
1300
. 1372
1573
1374
. 1378
. 1378
w1377
, 1378
. 1378
13580
. 1881
« 1382
. 1382
. 1388
« 1386
« 1308
. 1207
« 1388
NO% S0% 40% 20% 20% 40% 00% 80% W 1380
W 1390

 BEEREREERG]

o Gl —

a8 o () Smoguatio (W) axdllao 0590 Sloj g0l yo axdlac 5 yg0 Lol sl Hloged (O JSCi

loadgyuud s S g (AT Olpds iy, @
soslel 5o el oo oslawl JlaiS- e goylol 51 Ol aS slb puaiie 5 (20 5 o,b laosls &g, s jglaie
S (o0 518 dnalie 8 50 5y polie (Saly L oh po Culy g dig i D)0 2 (Sloy S ke oSS0
&y srmb (A5 )0 a5 aald g ool g b9 Al (itis )3 Sovgalie oliul yo (20 Wy dmlis pslaie &
ool 1 5l o oalitl JIasS— e cgo)lol 51 s Jlost oSl Lyl slmools 5 g dbem ladh ik o
o] 20 ooy Lol alily sos g, (slylo ;a5 dw ol o)L <120 (s)lo gime haw (28,5 Jlas 0 L 598 Jgo
L] s 51 45 Sl o po Canl ALAINS gy ()b wiiles aals ey olCtasl (00 5 YL 4 g, g,y G
105l g, S, (61 Seodguaie ol 1o el drlone b5 blite AVl ol glis | 5 4Vl LU, Lanwyie
soslol 5l oolatul b ool S8 (6 yieg,0ud slalKins! oS slaools aig, aslsl ;o .ail co dig, (ygas dald y olKiws]
Sl S o g ren ool 45 Canl 5] 31 Sl 2 2] 3] ool (gloaiily a4 5 15 dylie o g0 JISS — yn
2 (S5 sloasjle) ailate cwlidiiras) slonijlo ;56 s 4 o5 cul (s9m0 s, sl olKtun] 93 5 50 wanlS
&ylel 0,90 b ;0 TDS g PH EC (o jie «ligm IS &l s 839, ol o O ol oloowts caS
O ol 3 00l 53 sl )y )0 a5 Jo o anil e (L2l s, s Ssgate ol )3 0dd (o)

csirio o Slasl SloMSB adss alex 5l Sludl Jalse |y T (2al381 les o g, ol 51 9l co 29, AL anl



V0 VWAA Sl o) ojlads e Jlo o arme ol blee olad Jlo a8

5 amlisl Heb s Ol 50 s juie (yliwe a5 oLl 510l Cad G bame 4 Lol adss g ool Liss Y guib
Lbls)l jo anmpe ailssg; of 8 el Lase Wloe Ces 4wt ol lam 5 g )8 sl
Joe Sladg 5l g 0,8l oS 10 39390 slalawald 5l oas job 4 pows Cawl abg> cpl ST OIS
il ge gogro digy Sl ol 93 52 10 (T Gl LS e 4 09 0 ol K005 50 50 lagyT (s D
Sy 33,5 oap 6o SbLe 5 5 O 4 ey 5 xb sleel o IS Laie Vsl a5 T )
a0 a0y, 4 (50 SlMSB alss g Loyl (5 )5 Dl I (AL Sovgaie ol s o] (il
s Sl Ealan il dig, el o 43 sl (slacSias Al b Lol o S iS0l Calan e bl s

ilo 5 S )5 Corlus Grlil sazt o O ()9 s soains

9 anlB Ly ol 53 iy il gy O CadnS g (20 «Shyb odls Wigy ausedd j0 JIWS—cpo (903l gl (Y g
(O=+,28) Sudgaiio

2l
. . . Paab)’
o Slgw ol & SUly, cu po e '
Ce| g
i I " " o o
et 38l sl sal3d 5 )
p-valug=-/.. .5 St Sgeaiie
p-value= -/-\v p-value-- p-value=-/.-.-. \ p-value=-/- - p-value=-/- -A
Ng) G Sy Ga gy e gy e gy Ge gy e asld
ol . bl
TDS PH EC S ooy &
S EYY) Sl g
R 18l
=P .l =l o g . led
38l sal3d 38l .
c p- p-valug=+/- -+~ q S og.aie
% value=-/ \ p-value=-/- .-\ p-value=-/- -ty p-value=-/-... \
Sg, s L alue=-/-+..
3 _ e . RN R .
N9y Og Ngy Oy aals ey
p-value=-/.-# p-value=-/---A p-value=-/-v

Slisy Sl g gl @
drslone (P = —0) sy 28 o, oolol  cilisee GlacutS5h 50,99 58 slaliod) (sla o al> po (a3
bl oS! (! sl Slslyd Judons dald ey olBtis] (g ol (50,50 Jobo (091 0ligS 4 a5 b 3z (ol 50 .50
Wlo YO 5 Voo Y locaiSih so)90 «Saguaie oliiunl sl Jbo T8 6 lel (60,90 Jsbo 4 4395 b Lol .
sleuiSsh oy90 0,5 bl 5l mils ol gase> o bl 0,98 Jgb Cosgame .l oo a8 5 1,3 a5 o
0 C04) YL oSl 0,90 4 by ye polie 5,9] 5 aS sl S5 @ p3Y 0 Slolyd Jedos jo JLe YO 51 YL
ol gl ools sgaze slasd Judo a5 aS 09w Slgly8 5 IUT plsil 5 (6lel (slagsjes 5l eolatul piline Gudz
2B g annls 0,51 > 093 oy sla iy, ez 1M 00,5 o Slasle jo a3 05 5)ly Eels 545 o
53 (g3 50T e ol &y (5,505 sl (59,5 35 (ol pl il Jow (23 3512 53 1y (VL Lo (sl e
b cwl onds 39l V¥ gaz 0 Soogais loolKiws! slp labax) ST 0 okl Ho g0 pl Sl

3,18 3929 (5,18 gme gles T 5l ams g VWA 51 LB sla 0,90 (sl Sodguatia olKins! ;o 45 sas oo oyLis Jgo



ol A5 (65509 0B Candy (5 s dmwgs S V£

Fes ) o § Swdgaiio ‘slholi}’uaj 39 slataxd ) e 3L 609° Gdmlxo (Y oo

Sl 3b g0 599 15 090 S)lel 030
WEA Jlw 5l Jub WSA-IFA)
Y ¥/v0 YD
o o/vy W/AY
Ve sIv a/r
Yo VY Yv/ov

& S Ak

Slgy adsi b (s gl 45 sl 5l (soaims (lis ai s gads> p0 (SNl (60,5 Dl i (g 5l Jeol> ol
Sl et Gliee 9 Sl 4Bl s VWA 5 ATOA sledlo jo 0L b lawgie SUlg; 0dgs b zslaw 4V YFO Jlo jo o5
o MY Jlo ;0 1Y 5 0A Jlo 5 auye yioskeS VAN 4y VYED Lo 45 ashS Y1+ 0) Coul o3gy az 3 B
g 48l (ol anlllas 3590 (5095 Jsbo o STy (aLS gy g 2l (o)) & bgrye gsbaw (e 5 (Conl 0nd
Slacadled ool ouds ] 23Rl 651565 5 05T edand (aLS sy 5 0b5 SUls, 9l b s ed galae blie 5o
sl il s 4 VYOV TA ol b oty Olly, adgs 5 650s,0u SIS 2oy 6,25 puis 5 Sluad]
YWOA Jlo ;o Yo/YY 4 \YE0 Jlo ;o PVITY 1) coe sojleds il 38l o Sl sy oyl ST aS 5 ek 4.l
VWOA Jlos ;o) - VITS 4 ¥FO Jlo ;o VYY/FF ) ombaws cottlgSs capd ol 2l 5 0¥ L o Ve/A+
sl 0sd YA+ Lo 0 1 FIVF

L olsn ol |, lamline 1o Wig, pie ik s YU 4 5, og, Sapogaio o] o (IS e gobo] ool s
03g: (SlBl s, Sl Sosgato ol o anyd Alhog, Ol ol slaylly 5l (5l &Shl & 425
TDS 5 S8 Colad cagius « g IS olie sl dlsl Canl (e Curdg et i odis] [ (b el
azr g b0y 8 cslials slaal S50 (65,5L88 S 5ol ST sl Jlo o el (S 5 cbls wialys 238!
4 oSl old (SaiSly g ieml OIS 0l S (gly Coons dloz 51 0l0 ol em a (590 GRliE A5 MLl 4,
(o slel S 4y laile oy olmyl S Sgyied Calan b el ol oS S oyl o0y o0
2,8 3551 jskaie (v |y (erlie sla Sl b cnl e

Sl olyen 4y | Sarwy slalaze 5 sladlate (oo ulidie ;5 (e Sy 5l Slasgorme 355 b (ot 0
5 (Fletcher et al,Y - \Y)3 1o (Syjslyyhed slapius olardsn 5 (Soped oS 655 » peiiae b &5
29l 395 alS g 395 st mobaw (il 4y i Al FO (50,50 (b (6 4 shwgt win)d sads>
Gl 4 33 5 O fsn Gl 895 B ol Gl 0015 amlons b Colags alS asmes
CN-A s CN-P s alasl) 00,9508 5 4 oo Ol il ol 4y (g 0 [ A 205 iz 5 DUy e
9wl ansla oYL cds SCS-CN wile Cllgy-iyb sla Jow b oads oo el Loyl i o) 0929 sl 00l
Ulsy ] samslone 1 9,5 Sleds, 5 (S Olsie 4 SCS (g, &5 alwl 510,68 & 90 BB (i
ishas b ), SCS Juo & cosl ool ;Koo ouel o &y (slagom 2 cnlple 03 oo 3B (3L 5l adg> 5o
Bansik et ) A1) slaasily L ,55ie ames sl ailas iy o)lSel 1) Sy blii jmnids 5 o3g0s 4l 1



Vv VWAA s o) o )lads e o e amme ol bbie i Jloo a5

Jol> iz gl oyl Jlsea (Chenetal, Y« +V ¢ Siriwardena et al,Y+ +7 ¢ Overland et al,) 3% ¢al

L 9oy LSLQJJ.A )l oolazwl ‘ML"SA ul—bﬁ.ﬁ-" Ja..uy Ls).')ls .bu\...u u‘).o.uu u.qué asS StLDM? o als QLMH

A3l 5ol slas b ol jon Wilgs s oail Condy Sl i 5 455> Shels a8 (05 oS elate

&bw

w5y 2 O adlaie 55 Guey o1 g Gibsy eSS AYAY ol allen 5 (e (cwgedin fypate ol jhen
AOINY ¥ oS (ilsd 5057) (slo Lhagly o dilsog, (an

lio Cliiz . slos (o538 sl yuaie 5 ooliiul byl ailsog, ol cuaS andllas ) YA0.00l 50 (s ¢ s ¢ Khos
YeV-YAY NY T

by 3l ool b e s laal (Sosll p plals sl g iyt 5 o) )8 b o)l ATl (gaes
VP VE Moyl o molie i 55 Jae s DRASTIC

20 b T LUl o) g (Bgesy gy i)l OYAY) Slgs Sl ol (oo e el (o0 92ly 150 (0o
AY-AF ALl o polio licioes s ) 655 ailsg, Lol slo a5Ls s o AVl o5 5 L34

Sty o8 Vsailate o0t b ) g aihaie (Lodis gib g dnwss (G581 (sand VTAT. ol 28l jolie (it
OLAS G0 eti= 55l e 5 Sme Sl ) (sadlaie

SuksS bl g3l ae ITVAB038 (ladle ae 5 (male ploler Jowlane 55kt () Lol timmme () e
5 Il Sl 15050 ganllas) 3 oo kil pimms 1 00liZul b (yoo) sloges (slbdins 5 b (slocs]
A ) Ol

Abler, D., J. Shortle, J. Carmichael, and R. Horan .Y+ + Y. Climate change. Agriculture and water quality in
the Chesapeake Bay Region. Climatic Change, ¢eY: Y¥4-ve4q,

Allan, JD. Y+« £, Landscapes and riverscapes: the influence of land use on stream ecosystems. Annu. Rev.
Ecol. Evol. Syst, Ye: YoV-YA¢L,

Abdel-Satar, A M., Ali. M H, and M E. Goher.Y V. Indices of water quality and metal pollution of Nile
River. Egypt. Egyptian Journal of Aquatic Research, ¥ «:)+ )1

Amiri, B J., and k. Nakane .Y« + 4. Modeling the linkage between river water quality and landscape metrics
in the Chugoku district of Japan. Water resources management, YYe: 4¥1-4e1,

Bansik, M M., D. Gorski, and K.Mitchellj Y A4, Rainfall Erosivity for East and Central Poland. Puplished
by the American society of Agricultural and biological Engineers. St. Joseph. Michigan www. Asabe.org
Basin. China. Procedia Engineering, YA:Y1Y — YV,

Birhanua, D., K.Kim, CH. Jangb, and S. Parka .Y+ 1. Flood Risk and Vulnerability of Addis Ababa City
Due to Climate Change and Urbanization. Procedia Engineering ,Y¢¢: 147 — V.Y

Chen, 1., B. Fu. W, Z. Huang, D.Wu , and L.Gui.Y VY. The effect of land uses and rainfall regimes on
runoff and soil erosion in the semi-arid loess hilly area.China . Journal of Hydrology, Y¥eY. Y£V-YoA
Costa, D., P. Burlandoc, and C. Priad .Y+ 7. The importance of integrated solutions to flooding and water
quality problems in the tropical megacity of Jakarta. Sustainable Cities and Society, Y+: Y44-Y.4
Donohue, 1., M. L. McGarrigle and P. Mills.Y+ +1. Linking catchment characteristics and water chemistry
with the ecological status of Irish rivers. Water Research, ¢ +1Y: )-3A,

Fisher, D S., J L. Steiner, DM. Endale, J A. Stuedemann, H H. Schomberg, A.Franzluebber, and S.R
Wilkinson. Y+ .+, The relationship of land use practices to surface water quality in the Upper Oconee
Watershed of Georgia. Forest Ecology and Management, Y YAY: Y4-£A,

Fletcher, T D., H. Andrieu, and P. Hamel .Y+ Y. Understanding. Management and modelling of urban

hydrology and its consequences for receiving waters; a state of the art review. Adv. Water Resour, ¢:
YT1_YvA


http://iwrr.ir/?_action=article&au=170593&_au=%D9%88%D8%A7%D8%AD%D8%AF++%D8%A8%D8%B1%D8%AF%DB%8C+%D8%B4%DB%8C%D8%AE
http://iwrr.ir/?_action=article&au=170593&_au=%D9%88%D8%A7%D8%AD%D8%AF++%D8%A8%D8%B1%D8%AF%DB%8C+%D8%B4%DB%8C%D8%AE
http://iwrr.ir/?_action=article&au=158277&_au=%D8%B9%D9%84%DB%8C++%D9%86%D8%AC%D9%81%DB%8C+%D9%86%DA%98%D8%A7%D8%AF
http://iwrr.ir/?_action=article&au=158277&_au=%D8%B9%D9%84%DB%8C++%D9%86%D8%AC%D9%81%DB%8C+%D9%86%DA%98%D8%A7%D8%AF
http://iwrr.ir/?_action=article&au=170594&_au=%D8%AC%D9%88%D8%A7%D8%AF++%D9%88%D8%B1%D9%88%D8%A7%D9%86%DB%8C
http://iwrr.ir/?_action=article&au=170594&_au=%D8%AC%D9%88%D8%A7%D8%AF++%D9%88%D8%B1%D9%88%D8%A7%D9%86%DB%8C

sopl Ads (S55)s,0um Cundy 1 (5 0h Ay LSl VoA

Furusho,C.,K. Chancibault , and H.Andrieu. Y+)Y.Adapting the coupled hydrological model ISBA-
TOPMODEL to the long-term hydrological cycles of suburban rivers: Evaluation and sensitivity analysis.
Journal of Hydrology ¢Ae; YYa-1 ¢y

Fyodorova, Y V .Y:+Y, Management of quantitative and qualitative river runoff characteristics with
measures in the catchment. International Association of Hydrological Sciences. Publication, YV¥: Y¥V-
Vet

Grunwald, S., and L D. Norton .Y-+-. Calibration and validation of a non-point source pollution
model. Agricultural Water Management, ¢61: ) V-¥4,

Hawkins, RH., TJ. Ward, DE. Woodward, and M. van. Y- +%. Curve Number Hydrology: State of the ¢
Practice. ASCE: Reston. VA.

He, X., Y. Gao, J. Niu, and Y. Zhao. Y+ )). Landscape Pattern Changes under the Impacts of Urbanization
in the Yellow River Wetland- taking Zhengzhou as an example. Procedia Environmental Sciences, V+:
Yyte-vyi4,

Hosseini,S M., N, Mahjouri, and S. Riahi .Y+ 1. Development of a direct geomorphologic IUH model for
daily runoff estimation in engaged watersheds. Journal of Hydrologic Engineering, ¥)%.1-Y

Huang, J., Q. Li, R. Pontius, G. Klems, and H. Hong .Y+ Y. Detecting the dynamic linkage between
landscape characteristics and water quality in a subtropical coastal watershed. southeast
China. Environmental Management: @ Y(Y): YY-£¢

Kang, J H., S W. Lee, K. Cho, S J. Ki, S M. Cha, and J H.Kim .Y+ Y+, Linking land-use type and stream
water quality using spatial data of fecal indicator bacteria and heavy metals in the Yeongsan river
basin. Water research, ¢¢V¢: £1£V-£)oV,

Kowalik, T., and A. Walega. Y+°. Estimation of CN parameter for small agricultural watersheds using
asymptotic functions. Water, Y¥: 4¥4-de0,

Lee, SW., S J. Hwang, S B. Lee, H S. Hwang, and H C. Sung .Y » + 4. Landscape ecological approach to the
relationships of land use patterns in watersheds to water quality characteristics. Landscape and Urban
Planning, 4YY: A+-AQ,

Li, P., H. Qian, and J.Wu .Y+ Y ¢, Hydrogeochemistry and quality assessment of shallow groundwater in the
southern part of the Yellow River alluvial plain Zhongwei section. Northwest China. Earth Sciences
Research Journal, YAY: YV-YA

Natural Resources Conservation Service Y44V,

Overland, H., and H. Kleeberg .44 Influence of land use change on discharge and sediment transport of
floods. IAHS Publication United Kingdom, ¥+ ¥

Piper, A M., Y3¢¢ A graphic procedure in the geochemical interpretation of water-analyses. Eos.
Transactions American Geophysical Union, Y&1; 21 £-4YA,

Shi, P J.,, Y.Yuan J. Zheng, J A .Wang. Y. Ge, and G.Qiu .Y+ V. The effect of land use/cover change on
surface runoff in Shenzhen region. China. Catena. 14Y: ¥)-Yo,

Siriwardena, L., B. Finlayson, and T A. McMahon .Y+, The impact of land use change on catchment
hydrology in large catchments: The Comet River. Central Queensland. Australia. Journal of Hydrology,
LA REEREL ¥

Soulis, K X., and J D. Valiantzas .Y+)Y. SCS-CN parameter determination using rainfall-runoff data in
heterogeneous watersheds-the two-CN system approach. Hydrology and Earth System Sciences, Y1 Y:
Yo

Stevaux, J C., E M. Latrubesse. M LD P, Hermann, and S. Aquin. Y-+, Floods in urban areas of
Brazil. Developments in Earth Surface Processes, ¥: Y£o-Y11,

Strayer, D L., RE. Beighley, L C. Thompson, S. Brooks, C.Nilsson ,G. Pinay, and R. Naiman.Y « + Y. Effects
of land cover on stream ecosystems: roles of empirical models and scaling issues. Ecosystems, 1e: €.V-
£YY

Tong, S T.,and W. Chen. Y- :Y. Modeling the relationship between land use and surface water quality.
Journal of environmental management, 1% ¢: YYV-Yay,


http://www.nrcs.usda.gov/

V-4 VWAA s o) o )lads e o e amme ol bbie i Jloo a5

Vega, M., R.Pardo , E.Barrad , and E.Deban .)23A, Assessment of seasonal and polluting effects on the
quality of river water by exploratory data analysis. Water research, Y'Y\ Y:YoAY-Yoay,

Verburg, P H., and K P. Overmars.Y+ +4, Combining top-down and bottom-up dynamics in land use
modeling: exploring the future of abandoned farmlands in Europe with the Dyna-CLUE model. Landscape
ecology,Y£4: YY1V AN,

Wang, X., DW. Hoffman, JE. Wolfe, JR. Williams, and W E. Fox. ¥+ +4. Modeling the Effectiveness of
conservation @V practices at Shoal Creek watershed. Texas. Using APEX. Transactions of the ASABE, °Y:
YIAY-YYAY,

White, M D ., and K A .Greer .Y+ 1, The effects of watershed urbanization on the stream hydrology and
riparian vegetation of Los Penasquitos Creek. California. Landscape and Urban Planning, V£ Y:YYe-\ YA,
Woodward, D E., R H. Hawkins, R. Jiang, A. T .Hjelmfelt Jr, M. Van. J. A, and Quan. Q. D. Y- Y. Runoff
curve number method: examination of the initial abstraction ratio. In World Water. Environmental
Resources Congress: Y-V -,

Yaa, L., X.Youpeng, and SH .Yi. Y« Y. Hydrological Effects of Urbanization in the Qinhuai River. School
of Geographic and Oceanographic Sciences. Nanjing University.Nanjing. YV + «4¥. China

Yuan, Y., W. Nie, S C. McCutcheon, and E V .Taguas. Y+ £. Initial abstraction and curve numbers for
semiarid watersheds in Southeastern Arizona. Hydrological Processes, YAY: YV£-VAY,

Zhou, Z., Xu,Y.Chen, Y.Xu,Y.Gao, and J. Du .Y+ Y. Hydrological response to urbanization at different
spatio-temporal scalesNsimulated by coupling of CLUE-S and the SWAT model in the Yangtze River Delta
Region. Journal of Hydrology, ¢Ae: Y Y-\Ye

Zhu, Ch., and Y. Li .Y+ ¢, Long-term hydrological impacts of land use/land cover change from Y3A¢ to
Y+« inthe Little River Watershed. Tennessee. International Soil and Water Conservation Research,¥: Y-
Yy

Zimmermann, A., |. Bracalenti, R.Piaceen, and L.Inostroza .Y « ) 1. Urban flood risk reduction by increasing
green area for adaption to climate change. Procedia engineering, Y3):YY£) — YY1



Sl 4o (S35lgy0ed Candy p (6 el dxmg 3L




