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Abstract

Physical expansion of cities, particularly those that have experienced unusual growth due to
economic, social, and political transformations, has led to numerous problems. To this end,
the purpose of this study was to investigate conditions of Birjand City regarding flooding
and hazard zoning caused by this important natural event. The present study is applied
regarding the objective and descriptive-analytic considering its methodology. The study
was descriptive-analytic and performed through prediction of the scope of damages caused
by floods and based on hazard zoning. Data gathered regarding land use, population
density, features of existing watercourses, slope, residential and population density, CN
coefficient, runoff, the age of buildings, open spaces, and other influencing components.
Collected data were weighed after correction and conversion, and required maps were
prepared after conducting paired comparisons and determination of eventual coefficients
for each layer. AHP model and associated software, particularly Expert Choice, and
ArcGIS, were used to determine final weights and coefficients. According to the results,
given that development of Birjand City has been done on the sub-basin of the existing
watercourse, all the city is exposed to the risk of flooding. However, southern and
southeastern zones with almost 20% of the city area are subject to high and very high risk;
northwestern and southeastern with 50% of the area are subject to average risk; and other
zones of the city with less than 30% of area are subject to low and very low risk. As a
result, the operation of flood control and flood warning systems in areas with greater
vulnerability should be considered, while illegal occupation of flooding basins and
watercourses should be dealt with.

Keywords

Flooding, Urban Flooding, Hazard Zoning, Birjand.

* Corresponding Author, Email: saberifar@yahoo.com



Print ISSN: 2008-7047 Oy g Lo
Online ISSN: 2423-6268 WAA oliwsl g 5ka «Jgl 8lod 1) 6,90

http://jtcp.ut.ac.ir (iug52) 13-V A ol

W g gew 39 Jaw ylad sudig
Y . LI -
S8 98 PG pileo plau
U‘Jﬂ‘ ‘U‘J@; ¢_)\9:\ ‘al:\:t blid'.u‘d zGcLal‘;‘ ‘4‘9.‘.(: EAS...:.Jb _)l:\-:u:l‘d \
Ol (Ol s alay o8l elaial a le 8uSuils wid ) eulid, IS Y

(WRA - YIVD 2 by g, —VYAV/VV/YY scdly s o)

LXVOCS

el wilodgy (gole e wdy sl wluw g (loin] (edlail Y e donsyn oS ol jad (oaasds dbyed (SO58 ) S
et gdd iy g (it e Sl Min o b Cumdg (o ol 5850 Bk (yglaie e 4y Wl o (DA NS
015 ploxl M I (8L Sl dely iy jslateds § o hnog Bged 4 (qwyp (nl 92 (b e Bl ol I (8L
9 uoal jl A b.,\_.f}d)?]); osly . ‘5}5].\; wosad cpl 3 5 cbadie plu g 5L slalad sl cwad (bl LCN
5 0d9 O Sl 00)5 4l 3)90 Sloadd Y ja Ll colps a5 (295 Slualie Pl jlan 5 A5 (23059 b
Jes 4 ()b ypop0 g ATCGIS EXport Choice jogasas wbgye slaylsble s g AHP Juo 5l ool 4 ol olys
Yo dh Coyd 4 (3,5 Cgir g g sladiny (opl 5939 b )y J18 O s (15 gme 10 50 Corwg pled ol (L5 zuls el
gy y0 ool polaidl ags a1y Cawg o pd Ve 5l jiaS oS ol (b iou plo g lawgio (¢l slad Bdgute ) (Carwg Ao)yd
JriS Slides (sl 09-bice (npbn Sy S pl] & ol )3 Ll x> )5 )15 08l 5 o8 sy bs
©)gmo 9290 S Jeae w9y ) & (St sladyal @) polaieds 5 03,5 pludl oo Baind lain (glagpiunes 5 Mo

Lygl oo 0 1y 3V pladl ol a3

SIS (5519

S5 e 6 et oMyl gauaigy Wiz yw

saberifar@yan00.com :J gtus ki 5 &Ly


http://jtcp.ut.ac.ir/
http://jtcp.ut.ac.ir/

Aol
50350 0SSO Sl Ol 5 Ol 55 o 55 3 A sl s bl 5 bl oy
Slidss (08 IYAY OLSKer 5 S35 ol 01l ol 5 e (6O 4w 31 S0 ¢ o sl
o5 (Yoo YA (gde) aly Sl 3l ol 03 U fow £ 535 @sdS das T b 0 e e 0L
}giﬁu}JLS.:Jv_fjj_é;‘L;j@_.:L;Ltﬂjsu_}le-oulsjguobwo\ﬁjﬁo&b
(£55 AYAY (1) ol 43 S 513 ST 5 a5 5550 sldonls glacilil, a5

5 el andllae 5 oy B s Sy &an 555 b o S0 dalesl 51 = OV
b sl ol 0T 51 ealasl o, 8o g o= 5 Sl 2l 5 e gl Ol e
33 e 3 2l Sl 5 Slds ot gadle 3 (WE YAY (leg) 55 g sl
b s S oS15 et (nl s ol 48 S st Sl s sl s g
Voo Y g bl ol on r)&.&( S Gosb 4l Gble ul 5 L LLS 8 slaag
Sl L sl Bl .(Barron et al., 2011: 547) was o Jul58l |, Laclly, o A
25 5 Stz 53 s Saasilis 05l e Sl (Sl s 5 e sl e (SUL
.(Huang and Shen, 2019: 43)...! (’ﬂ S s o

G L S il o a3 A 5 e melome 1ol s s w0
L slos S slacdlad g i Ghlis 55 o s msas dacdlw 5l 56 180 sladaly
o st sy plomil sy e ol oled ST g0 S 2 i s S
5 O ) (e s sduiig syl Gillas sl 0390 (5 e b 3 0550
328 Gl ads s po G50 ladwy 5 Sl alS o e gl (60 e e
O DYVE (30) 358 0 O gms 5] (505 e

Sl oy ool o abls 5 L e o 5855 5o ClBl e ol D3 edplanil Sl
ol o gast 5o Ll diles g culiw 5 ole glaslg ax 58 G b (ool |l Jli51as
G=b (Il gl ol ol 4 S gl Oldr S cp) (LIl Sl 3 a5 0SS 3 S



7\ N2yt e 33 Juw plad gasdiny

5,13 Caxsy ol (Saberifar, 2009 YAV ¢ g Olal & (g Ikl .ujda P e
5 S 01 53 S0 Ol 5 0 e St Bblie Sl 3 il 551 S (5 e
3ty LIS b 5 s 54l 1 48 das o 0L consl 01l 53 SWL Olsn oo 52
Coolam s odle S ol J= 55 ol .(Saberifar and Shokri, 2016) coulas S )50
Ori 03 Gomer o S0 (nl Gl GRS £ 2 e Sty Blie 3 gl Lol
by (VWYY 36 pln) WS o Slaycwds | Camar 80 Ol 4y 3 45 5428
Condg 303 dead sy ol s late s 351 a5 s 4 SleiSOLSS 5 G

S s b e bl 51 AUl gy 5 S e BT e e

Giod Wby 9 (S5 (Slo
i aS s gLel Jles 51 0f e ladely 5 (S35 Jom 5 o Lkiine Ol il 51 (55l
L agar dolis 5 Olal oyl 3 opl a5 0538 mee 5 8 S 0 sl |y ok (S 3
il sl gy sLaolab 5 La b oa g )b cnl 51 13 aSTL (Y004 igs plo) a8 JLs
355 558 a5 L alie B e smaes OF 51 30 Sl 5 bt Ol Ao o3l
ol 53 gadimte Slidss s Eel OF 5 Lab Ol 5 STl gla s 35, (FF ITAD ¢ lay)
Sl 0ldies A ST 0Ly ol 3 il 2 oSl 2adl 4y a5 b 3,5 ) g0 4
oy 058U A el 4 S (gd Uiy ands (g3latl 5 elenr slal 5 o3y kige 5 b
Bl 5035 (FA AYAD cotal) andllae 550 lawilbotn gy 5 adlave G5 oodked i 41 ool
AYAY ( Jy)) Sl 0355 e S sl 3 5 Bls (sladisad s 0 (s Sbb o 0 Loy 5o
3 =0 bl (S5 5 S Jo Dlalllas A 4 (6 e Gl Lomn 35,5 L (YA
Pl a5 5 51 o a8 o OF KL alis (o 52,5 Wy (5 2y Conns g3kl 5 sl
OYVF (6555) 5,8 13 AST 550 diatgy i 5> Slalllas o8 ol (5,0 0,8 4 3
s e, SOy Gl dan 5 5t o 5 o s by e ol (g g0 GbLa o
el il lagsT 5 L m i ol s eslinal 5y5e sba S, CAEl s e
o5=aS A 3 e 53 8 05V AP s pu VL s e Ol Olides &S col J- s ol



PN sl g 5l ) Bylowd VY Bygd ¢ cpuo s puwr s o] E\PY

(United Nations, Development Program, 2004) . 15 55 | &2 S o ey Lo
ez 0515 VL 5 edd Bl sl Glasas s s 2 s el aS e gt s sl
s e ool 5 g Sl sy ol s o 4

AU e 5 (et slmao o 534S el 0T ol s &S0
oS L et 53 50358 (SHOL ol 4 3B 3 T (pl el 3ol = s dda
Y AYVY ) o I8 Ul o (S

OF 5l it Sl 5 o £555 Ui Sdda ol sladle s &8 LY 5SS wls
Sl 335 5 es ladal y G885 o5 g dna g ed (Y00 DITAD ((slie) ol 03533
dey ) 53 F iy e Rty B O diadda o e b Ols, e 2aS L alilie
Sl 53 s st Guaigy dies & Uikes 0550l 53 sckdiplol Slallas das s OLES
S S sla g gl p bl blatls 5 (01,505 5 el ool AVAY (O s 5 03033 5amms) S5
Woles S luy o sladle 3 1y (5200550 (2 xS 5 ane s (SLS1 a5 oS L sto
o da s ol 3 eddiag slaes 5 b 45 ol b s cpl il sl ol 2l
28 o S A Sl el Blws Lo 5 a8 5550 o s oY laanli 550 s

T P (S sl bl an Ol s edldang slap b el s (IS ) ska
o ) oy O 2 J55 Ok o 3550 astin gomlos Cod Ol goas oS 4 344
a3 DOl S b 8 505 0l s 25 e 2l e Sl 2S5 0
WJil slaca Jsl L 5 aimn Jalge cpl a8 i 53 68 ol Jlm 3 ol 355 05 Glor
ol b e lis (sadde U3k o s pnd (sl e (sl e b OBuSay
) 5> <l (SCS, 1975 476) s s = sl cw 3,51 s Jde Dl oy g 31 (SC oS
laksd Cls |20) (60 A s o S5y 5 S & ol o 0L e (e
s 353l (B, plo b aclie 53 gno 5 (b oGS Slags S 4wl jolass

AS ol s 3 (19841 26) oS 55 5 Bge IS cans nl 3 o e Slalllaa 51 K3 (S
A0S eslid U3 8 e 5 (5 oS5 Ay e sl 1 S50 Sl ol slaesls



\7YE N2yt e 33 Juw plad gasdiny

5 b3l e o LI s (1 e o (sl bs, (19870 65) oS 5 0 5o dle
s slmesls leslial s (glaallas 55 5,8 esliul (4 1) Jadl Jisw S5
(Campana, 1984: 26) sl o3ls &l il el blisl s 53 ad 023k 5o P8l Sl

Ll IS ke OF 51 oS ol oy il 4y (30nin Dl 55 (Slutig § 350 o a0
S 53 s Shstgy s 2abslS 0Lty e Sl eslizal b os S ol il (Y1) Sk
S 5 oS oSl 5 s Ve 3l L (Y40 £) 0K 5 T iKe il S g5
S DB s LA 3 Lag )8 Sl o aS il s 5 Al OV ) 4 4l S
Conms (S5 sm 55 Jhe Sl eslizal L (Y0 ) 0K 57 o) S o Ll ol 285 D
= SO B85 ol 685 a8 ks L 5 s S s s (S s s 0 Dl
o Yerd Jl s s 13 Sbeou g a1 O (8 5 5 M Can s Al
el 390 1y (6 D 51 30 (K3 ST e ol Je o bl 0105 5%
Ol S gy any ol 5o 1 (wlail g e i Ll 5SS g s B 5 sl 13
LS o art an 3 3 ST sl (g3ladde o sms (Yoo ¥) OS5 57 Cadl IS s i,
PRREEY s Sl L5 Gl sleslsale jslad Sleslinad e ys (Y1) o 5 s
AU Do (1) 01,5 5 il 5 e e sl S Olse L (Y00 1) 0 Ko
ey B a5, s skl (S Sl 03 (g gt A s

Sl edelosil Sliiosd ol 3b 5 sl (€558 b 5 o 0 g0 Slalllas a5 ST 01 5o
Gl 358 o o L3l OT 31 (3l &0 Lasu 53 s b3 Oldir O 3l 36 o (gduarg
Shoea s 5 03,8 s 1) i g 53 (S5 Jom Sl iy (1TVA) delis i s

LSJ\-«J%&})LA‘)&;@-&&LAEJJ.W)JUM:\.%Jgﬂ:.*ﬁ“_g‘jwhd ‘_5,.2))351)\(\\“\//\)

. Maantay
Marko

. Mignot
Lumme
Chen

. Schmitt
. Vander

. Tada

ONOUTAWN P



PN sl g 5l ) Bylowd VY Bygd ¢ cpuo s puwr s o] o} g

5 0lal 3 Mo lailaie s (1YVA) adla Oglee S5 (slaslllan s 5l 513 a5 5,50
B a5 0S| 0L ed sl L 5l s 3 OV (sunigy (1YAY) s,
2 S bl 5 e Slutigy s3ledde Olge L OYAD) (bl o ey Ol ol 5o ol
DS o G ol sbans il () Ol Jled dalllas 5 40 ddais
3 ool oy il &y (g3daie Dlalllas 4z S| 5 o)l AU B 5 4 o et
o Olge b adlas O Lais Llods 30y e gl 3 Ghutig Eome 4 O] I (614 500 2aS
2t ol SIS VAT 5 i (gole) (golal 5 Ll ST s fow et s
oyl plaesls 5 Sledbl 5l & a Sldlas cpl Jl= a4y icdlosls )l 3 a5 068 Ol
A Ol e ke OF 51l o 438 (3l WOT 31 ragy ol plosil 3 (530 40 45 los
55 e )lal (Y404) s lo 5 (WWAD) Olarkud 5 0y ((OFAY) S5l sl ialllase

Gaod (%9,
s Ll e ol 4 oS o 5 s L s o208 Ba b Sl g
O5LS 53 Lo fome Zands 5 (BL 0B (ank Ll 8 pn IS W she v ) Sl
o= Ol e lo Ly JLst gbaalas ol 5 adyl s 5l (S .20 5 515 a5
ol Slme G (Y08 s nlo) 35 ooy plosil 4 ped pl 5o oS (LS Dlalllas 5055
S 5 gl Sl eslial Ly 5 (55505, ol 51 S pm 55003 5 3558 DDl 5 Ol
oLl 4y HUS (dmy ol (s Sk Sdd (odBl s ) o)Ll 3550 e 53 ks sl
oS aibta g ol ol glaa ol las il Comds ) 0nl 2 SS9 ke e
5 oS G =l Bl Gl CON o 5 Clls) e (e oS15 (555
Aol Slale (ST 5 sl s s kS sla e 50 Dol oLl S el
laaid o33 oSSl (sl .23 8 13 a5 3550 5 glad &Y 5 e oS5 ltas, b
S eslial 5550 slaatd (T Jool s b 5 axdls 13 Jo3 LB 2 s eslinal 5, 4
2l S i a8 LS o VY0 5\ Tes Ao s s i e e b

L;u&))b)u)))_ﬁd)bw‘f\_w JHM‘&M&&L}:«—M}‘;N)JJ ))}Ab.:j.lm



\70E N2yt e 33 Juw plad gasdiny

psbas 5 S 5 ol 6,8 lais 5ICN Lk g 5 odle gl o i puns ab g 1
cbli> 3 o gae OIS s 0 Sy, bl p Ollsy oo i 5 ad eslizal (glo,l sals
i ) eslital L 5 cad 855 .05 S 4 (Y4 s plo) b Sllas 5 1S 0] Sl
Azl (ol pads Olesl 58, VYO e 31 S5

S (S| 5 e (S5 LB Ol DLl S e gdues s 5 e led e a5 L
540l ssdis Sisu 5 i (6ol5 e Sledbl sl Cwld ik g gl p A esbel 3
5L slbas &Y o oIS Ais ad eslinal Lo T 2 s sddag sl 5 I8 0LL
WP IR I PRCPIY W S RSP T W SO B PO LW oM W RO GO P P

Lol 5 Latsl el co Sl sbal 3 g g0 a3 slaats 31 a3 (s 51 g
Lolss i m 5 Sl ) e S S eslinad 5L a5 Dbl 5 il A gl » il
Lol o i Gl dle ol bl e s S e a0l (S8
L SAW ; AHP) 23055 sladds oshie cpl 4y dd cpnd abo g 0 Ol 5 51 ealeds
el slaesls 51 Olajes Ol b a3 345 (GIS) Ll Sledbl g glac LB
5 o ALe Expert Choice [l 5le 5 5 g S0 b s o 0l 03 55 (6010 e 0 25w
GIS Lases 53 Loy sS 51 S pa 05 e 3l g ool s g Ly 58U (653 a4 53

s S g ol baais 5 s s LY 51K e s ol b0

03ub )l 3slwl Gl sl 9 Y .\ Jga

039 ¥ N 033 AN 035 e ©3s <

oY ¢u
v e o o s % LW RPIEEY Yo Ly CokS
- FOR 2 o FoGY % eS s dle Ve Yo Ly S
v S s Ve o VGt v S o el e Vo Sl (S15
v kS L 0 gesdsY®y Y S YU 10 e b alols
v S 5 oY o Sl TEY ¥ EES IR AR ' et oSS
v i s 0 Veeald Y A0 Sl S Ve bl




YA oLl g 5l ¢} Bylowd Y By93 ¢pa0 s gt (yiig o E@\ys

e oy i Sl e 53wy opl D3 eddestizal gla iy, el aSST L
S sl Glees g ool ol o i ol Slawasiae 5 liises | ga> G xe 5 ol
30 )| AHP

S Sl i s oS el Gl oS 8 5 e Sl ) (Sl pealdes [l ] 8
3 g o3l S e arlge IS0 L ey S e bl olate (6,5 el (sLaln
e [ S e e b 5l loses hmabide o a0l 3 O DYAY (s 3)
o ¥ s ey € LLg shasl s Yt sl Ao Y ¢ 5l jeakidis oty sl )
ol VAV das s el Ol ilei by e |y S 35 aslas 50
psde o3 g3dte las S OS5 3 S sledy (3B 5 sy Sl sl O e Jodos
(FV8 =YA4 YA (g aol) ol aniils Cilises

o gl sl il poahds & (68 manal ks 03 S s2d AHP g5 55 ad e
3=l el Bl jo dor s g ot (g SBa b mhaw o VL 5l G o
5l ey Slis a4 Sl B e sl G 0 S 51 Sl s 3 e
SIGIS 835 oLl 3 Laay S 553 Juate (A3 5V law 4 il mlaws 2 o8 ol s
Yes) S a5 edd ol yawass bay S 4 oS Sl Slis polie Jeld 4N s sl s
Slaios 4 LAHP ) do psgie .ol (Clio) (VL mlave olis L ke (05 s
s st il ol (8 YAD @S (sl 5 S 5 ) S e fuaze GIS
T N R O R R I
3,8 o Soge GMS 50 Glae 53 S )l Ol bl 2 e 5 55 o0 4l

il 55 anslie o Sl 46

53 (D) 3 Slglin o ile st ol 4 XWSV) 55 g samn 13 1 Aplone 1051 418

1. T. L. Saaty



\PY&E N2yt e 33 Juw plad gasdiny

Lol s, (WSV) S5 g o D3 ole (V) LBl Sls 5 diiles (092 flf
AT s a5 (OV) (550 s B o s La st L o

o) Aloms Sl Aman) (s Slslie Sl S35 e (2 SS 5 Rlee s 5 oS
3 g el (S5l ls  polie S0l L

sl osla ol (L) ()85l el 5l b cpl @i )85l jastls dslws ool (=L§
FeS LN dolee el il o5 e alons (SIS (6055 S5 o 3 S Sl 1 &S
) 55 Lol Todoms Wigy ) sl Soso ) E 53 w035 e 23055 Ak 0T S
84, (LR) & 8 5Lt T daslad s Sl s sl ol APV AYAY (s
sy ol R 035 ool Gals 4 (L) (5Ll Lastls o 51 S 5 5

Vsl L S8 S (Bt £ 58S o0 1l 5 s oy o8
b 53l a1y S Ols e s sl s s, a5 Slaslas ys (TR = 0.10) aib
oLl Ly (FF YA ¢ ne) iS5 s 3 Dlaglie 3 il oS ol S5 50
25 Al s ag sl ol 055 018 o 058 =1

A s Lo s e 53 5L 250 Slaaie 5L S pa b bas e laalE G S 1e b L
Al @510 1 Y gla IS5 55 45 pad (51 oS

o=l O JS2) ol o Ol Sl 55 50 5 1Rl G0 e Sla e 5l (56 L
303 O3 e el s (RSO0 Al s 5 Lo c}ﬁw S eV YA Cw)‘ 03
Sl el 5 Cidises glaslis; s Y 51 e sladle 53 .(0Y48 ol 5 a>)
ol Db | s e Comex 53 Sy glai>de 555 SV e 3 Sl S
YN i pls) sls

Bl 5 5l 5l (655 0 S sl A Sl s oS el Wl (gladlaie s L
OYAS o s b slie Sludige) 35l 13 Sastaas 5 it il (Lol i 855050 3
T B R B RS - P N L O W P\ PSR WA (N WS P R NS



YT Ll g 5l ¢ Blowsd VY By93 oy (yiigbof B1FA

D\)d;ﬁ&w};éj)}ﬂ@ Aty g dr a4 G Sde Ao .ol O3 - 2018
e o) e pma e WY Tasdm 5 SWOLL 5m 5 b cnladl 51 S cdior o S5 5500
GBll) Sl ol 3w Ol 5 Lo e Cngn ¢ oo ) 20 (gl ot Ol a3
Gl 5 e 05055 polantl 5 fesde s O5SU pl 3925 LYY ¢y Olul =

Wl s 5 plnil e pl 3 O 51 56 (gla st

—h i
e el L
Laial, ;
T =
= A e ’!:
Bl -+
i
9 ) 2  Knometen [
e ——t— |
[
|
o : : . : —1
e e B ™ e nawe }
Ga2od laaidly

sl dbs o SYL 5 el os 1S LUl i 50 4i35 08 5 4z VY U aids YF 5 e s
5 anils Sy s e LS VAYEIVA Uoly ol ol 20 VY00 O gyl e el 5 YAVO O



\7E S oot 3 S S Gy

5 Pl Cad 53 0 (S5 ol pl el @35 Ol A Ol 5208
Aolesls Lo st 53 1) e b i 5 i 0T S S ey s LBy
O o=l Glaad s 5 S 3 5d e 25,8l B, 3l ad 5 Ve Wl DUl
2 Ko (Dl ST oS e et obled Gl (o Sk B I ool e
Jie e 1 5 0Lt 558 JUIS Ga b Sl ey cal 4 ek ls laclls, o sShas 5 sl
3o sd e Ol 558 JUS o)l p s Blngy Gu b S5l &S pyor saad sz 55 2580
@3 sl sy LISy wld pee Ay Glapl 4 ad g 3 A Jold 55 XS o s pe b I
5okt 35,ald syls &S plaas 5 ple ol domy 5 3 kel (S30) 58 LT e
by glael an b 258 ol cipd oo ol et 2 51 0l 558 UK G b
sl Oy US55 50 Gl (D b5 2l L3 Ll Ol

Sl RS 5 8 A 5 M) Jds Lo e e e B 03 b e ol e
33 ot 03 Ko i J p e b e ) R s s e S el QR Sl sl
S e s 5 iy ol b Jld Dol a5 4 S 15 g 5 Jled o Saxd,
Sl S iU Sl i oS e O il 5 g &5 .l 03 S0 syl (63U 5 il
O e 5 4 5 0 03 4 5o Jime O 558 IS oy 055 s (2 Sbol G )
sbee Dol 5l o o= (B b S b s (ol 300 (6345 Gas 5 e sk 5 el &3
ol slsel (e VFOO plisyl) e oy o sl b slinsy (a5 B (plis) 2 YV50)

sl et s ol SIS 58 L L i e K03 pn 5 ol s
Ly oy 3Ll e g giul slaalbts gy 5o sdisslr DUl 5 axdls ajo a5k Y
A 205 ol Ll sl s g resler b S Gob Sl e S il ) S sl
Il 53 e ol deas o s dalsl i B b 4 ol OLL Lo Silsl e 4 5 0l
o 0l (3LwdUS o s s (S glajles Lo edd adible ool 4> b ol
0> e d bdes Sl s 5L S m 3 pl 3 Wl Slaes 5 sla Shs 5 Slasia

el ol S F B Y sl



@Y.

EL Uz Uawmno 43 5399 sldduden )5 .Y Jgaa

(FaghS) lame (mp o dhS) cobon (o) gl ioml (R) gyl (n YL b 5 0l
YEAY VAIVA OYO YOAN ol e
\YY 0/aA VFAS \B LI
\\rAas VIAY VFay YOAs 033 Ao
VO/AD VoY \OAS YO¥Y o3 Jlex
VY a/4¥ SOV Y044 PUAINW
VE/PY A/ OOY Y1Y0 s
V¥ VE/EO WO YFYO 53 o]
YV Ya/v¥ VOFF \AXai ey
(9 Qi) U 595 Jasmwo SLoAB9n 25 ¥ U9 3>
(shS) iz (o oskS) cobn (o) Uiyl ioml GRo) gl L wd g5 0l
\A7A% Y4/v¥ 104V YVOY sUTg—sls 5
ARG YO/fY VAOY Yoy Ol
/) VAN YVVY YAV sy
Y4/00 YOV YAVY YVAY slal =
AAVAN FI5V % ARRY g
TA/Y YAIOY VAT YWes S o g
TY/SY OV/VY Vy$ap YYYY Sloes
$EISA VEV/o¥ VWEA \iaN 540
FAAY YOO/ YWEA Y10 Ol BAUS
(Slosds Ghs) OB 595 Jaamno SloAS93 525 £ JgSa
(shS) lazes (o oskS) cobn (o) i)l cnioml GRo) gl L wd )0l
£¥/Ye VIV/AY %K) YV£O Sy S
Vo/YY V£V VY \Z Slyied
alia 104/¥4 1504 YEY) sblgs
ARVARI \AVAG AR Yy el
VAN Y AARVAYY 1540 Y40 S
VY O/ Y 23 YEY LT i
OA/YO VOAY VPE YYPY o5l
oY/ s VIV 100\ YY) 5 Raws
YY/AY VWIAY V0¥ YYYY o Shas-il S
YY/AY W/ A VFVS AAARY sUT




W= N2yt e 3 Jow yhad (Gl

(=2l S bl laslne Slesliad b s opl 03 eddicto 5 bl il a5 L
CN b e 5 555 (S| 5 et 5 50 Sl o Dlasile (Caner oS1 5
Ll o ploil W 5 53 e O (Ul Gy Sl slaliad g el Cekd (DUl
3ot Al (G5 slaslne Sl eslinl L sddag laald 5l & Lad Cosgde Lo &
el oal o 55 0T 5L oY Sl
el 5o dsme b g 2Ll 6l Cands s ) 53 el 5 g Al Se
(s e 4 3 e Gl a5 (65 Je 5 e SR L 03 a8 Dl 4 s
S 5,8 o Do S (s e sLad) Sl Olgae dias JE Glags )8 5 Cumex oS1 5
s e 6ot Sl da Sl ol 31 5145 g (5 a3 o el 531 1y (6 ik o Ol pee

el ol 1 (V)J«mdw_j(\‘)wrs‘j

i

“h lpe | :
et o1 4 e o b g g i : :
(7726 s s cyne [ 25 5 5 i
T & s wsme Py
[ e s N

] 401 sm st yome PRy

T Sel s s v - e

T
A

0 01000 2000 A0 400 Py 1 =
P RO A X

T T T T T T T T
1043 ThON0N The0e e *pae0 0 r1en reen

ICIVEISPS { SYRVRCII JESR VEV-LNN 39 L2



YT Ll g 5l ¢ Blowsd VY By93 oy (yiigbof E\YY

b o

T
BN 0NN TN0 N MODND NS O NMmE MO Nae

et 1 e D N Aalh 0l

I
T

— gheiat

'
T

e St A ga T
oo S
vor BN <o
e [T e
o N -
were T e

r
T

L
T

- S50 | v P M .-
o e Ly}

Teanie Teme e recace - e

(GVINP L) I S IPSVPI L VRCIINC RSV VEVENICT SRR o L)

i

i

U o e 0 5 4

o ke s
P2 PSS
bepe jo [ ST
aype T~
Ayt e L




Wwre iy pe 3 Jyw S cialyy

-

kS 5 Cand B (s e Ol S U Jalge o past 53 el GaetE o 53
bl i e odalin 0 5 ¥ la S5 53 a8 jsbolen ey o Sl @ a5 LI o el
SU st e 3 il b 5 it il (slaos S oS s BN 65 e Jad iy
Lpd g e Ghle
Shobastl cale; §lm s Al g BLII pren 5o 68 SLMI Lo 5 bl & a5
RS 5 o ed 3 Jew Sl sy BB ulgs i gl O Sl S
P i e S sV 5 58 Bl 5 Al o) 5 5 IS
bl Ghls slawg oS ol Jb= o pl gl 518 0b5 Sl 5oL e b slaag
Ao Ve B S Olps e Culgnn s e beli 1) el Gl Lo 3 00 51 i 5
et s e T (S ol 5 b 3 kg 5 e e St b e
A4S S OlyS e ol Jlo s el W3l oS sl 5 oS st Glaag 5o A
0k 3B g 6 e Ladly S o kel (IS el 5 Sy e O 520 &S sbOles ki

.Jj..fs oJc...f..iJJ\ rJY C)U:.@,«: °JL.'Q'.’“)'> @““‘ll‘.}""\":‘ UML}?" .la...u‘}.?



PN sl g 5l ) Bylowd VY Bygd ¢ cpuo s puwr s o] E\vy

| L roecoo romooo ryoaco

o | &

S i —
R e

e pr—

B

» * ' *
7oamno roecos romoen rraeco

Jaw plod 51 353 s ety 23T camdg & S

S 5 4o g Gy
A ol il R s 00 N g e ] x4 68 25 0T s 25
(i Sl e 2B S b Syl 5 ea g lse Ol o L Sl
LS alas 3l staze (sla e ls ull o) shite ol 4 ol 035 Iy (6 Sinbiol s
e 5 S oS1 S g e Sl e Dlasile (Cone (S| (5L
andllas 3550 L o gd Cundy e gaadlpe ple 5 5L lalad il cwdd (L, CN
elomil 5 (a0 3l domy 5 b RS 5 el 5 U138 3V laesls il s s Sl 3
B g Sl e s S A L s se gleeds WY ol ol s e s (s Slelis
A g Lo e Sl e st iy BB lg S 5 05 e 5 p0Y sl
D5 357 50 S Joes el 2 4 Lo el Aae B &S A asile kB Gl el
o Sl cnl 3y bl LB OBl st 5 me 3 ed Sy plas L 5 4 S
o2 e 3 dlesls olatls s w ) jed Sy Sl o3 B S S5 s s
P Sy o300 L o s s o8 Jled glaes i oL et 0l g Ay ke

AJ}L{\)WJMJJV' )‘Wdﬁ&bd@ﬁb)bﬂéﬁ&#g{gw



WoE N2yt e 33 Juw plad gasdiny

4SOV pin slosl ably 53 Al 13 oS Sl 5 oS (Sl et By 53 cilesls olans
25 Dol 35350 Ol gad S oo (B yme Ol 53 iyl 10 (n g L i

s 515 Ldls 035 3 3L oS 35 bl & by e DUl i o rl 0
ol sl ol e U bl ol Gllail s s 63 S eslixu] okl 5 5l o
S 3t e e anlllan (nl Jol slaslia Sl (SG ed el 6 g
ibaw S b S5 sSe ladols el 5 10 Gl S o515 oSST L bl
3 ek slaelny plSI L ablie DUl Bl 5 L1562y Sl Comazr oS5 (s
L R )

Ol o sl ool Jow ot A28 &g Sda b (tassy cnl oS bl Sl s
Sl Sy 51 5,8 eslinal ST s 5 oo GLa0ISTe ns ) shateny OF il
53 OV e 48 5,8 sl doy Ol o eomed Ll s Glags )8 & sl 5 00
Sl 5 Pl I8 Sllas 3530 b Gtbe Gplicam] € placas
St fims i 5 it 93 8 S50 8 Glacs pal 655 (Sl 5 0,8 plB Jow ddins i

J‘JJJTJ‘“&M‘JVJY("J;“W\MJ?Q)M > g2 90

olgaig
S opl 0 Ol Comar 51 (6 Rk A5 (S15 5 L Comer GRH Sl @ a5 L
5 S sk Ol i 53 e Gilel Doy, als g 3 1 ALS sy i o st
el el

SRS s Gl st 5 b Ghle 53 (S5 caiS iU Dl L b
558 513 ST sy o e 4 Ol 85 28 e

63520 & 1y Sy slamn olil Lol (o 5 oo 1 e A5 SlazJled S jaS
uNaL_: Slaaioe) 4 Sloup s R VRGN PR WL E T RLIN ) PR W R LI PE P H Y

Byl e



YA oLl g 5l ¢} Bylowd Y By93 ¢pa0 s gt (yiig o @Yy

&bo

O o8l 0,6 btz (£ pSpmona (VTA) 3l gz dases ) 5 posl

A slgr Ll 10,6 (92,5 (50 7S wli e i (OYAF) Ol (i8]

ST o5 0l g Ol iy 33lizedl 357 5 (4501503 Lame (1 OYAY) Ol ) ¢ Slenge

Sl Joloni 5 Ll i LS (sladlelor (VYAD) Lo DS (53ié 5,81 B 2
Can 10 5 o olmoli=

3ol oSS s e ol ialS 5 e slge o e (VYVE) s Jlds (5555
Laalrs sy OO Sl prass

S e il gluang (VYY) (sdga ¢ Slise (.LS (8 2 13 geen ((Gher| Lo jdesee ¢ S S
W=00 XF sl i g 0,5 < o il 45 5>

Gt > D 1 (S0 gy i IS 85y 2l Lo S (YA Ol = Sa55le sl
'Vb) b @tﬁ Olids S e tdglo ol o S

St s s sl slaas o b gl )56 (1VAD) 3 e Dledandld 5 a0l
V=0 & (b duu s 5 Ll i dlzeo (Ao 1)

Olghonl o850l (hadhio = o (s saoli o 4o (55555 50507 3,05 0YAD) dams (il

e 152 g (5 pd S Dl 2y LS ol s dellles (\YAT) 5 mms ¢ J gos
Yy (ah; oKls (S Sl g Wlas &l ()l wll )8 &lObL ¢ oo 4

(Gl 5 (5 e (S mutal 53 (AHP) ol eakedes los dul 3 5,58 LOYAY) Ltides] s 5
MY Nl o sla a4

s St res S Bl e b by ed S8 s dllae (TR)) s 35 o
AV-AY & 6yl (g gt porlid

St adllan 5 ailain s 3 (66 bl (5 ko (o 3L (YAD) S 5 ¢ bl o
Ol e o 5 o200 (bl andy il il IS aalill (A p2)0l 6

(sl rer Sledlsl M,SCS oo L2y Oy A g (65 e Jeoly oo ((VYAD) 4l 5 (s
XYY OV iSKa) s (ol dle



\yya N2yt e 33 Juw plad gasdiny

o S8 01,6 (g Sy > AHP) il aldee filond dol,5 (VWAY) pmdos ¢ 35 ol
oS el

A 3 gdome 53 ow ot i 5, (YA SSI e (J sy 5 A s S olal £ conl35 50
NPVAAAY (O ol i Sliionr dolidas AHP i, 3l sslizal b 3 15

ey DLl Olg (ldas 3 gl g b (\YA) gzt ¢ oo e

L) S5 n 5 SeSsion sladiie Sl el b o ot s (OTAD) Lr ¢ las
$oYY N Sl s ey (s, QW 6o 50

S S5 28 5 Sy e 3 Jie eSS (e 5 aalllas ((VT4P) (suge ol sl
o ol o8 (5 Sroneb 5 A By bl it S LbOLL ()

Ol (gsbal 5 Sl S1e 53 Jow ot (gluaigy (OYAY) S ls (a5 e s5n (G50

NG 8V (oo (g teliy o Lol gy Ol &

References

Abdi, P. (2006). Investigation of flood potential in Zanjan Rud basin by SCS method and GIS,
Journal of Irrigation and Drainage, 17, 22-23. (in Persian)

Asgharpour, M. J. (2009). Multi-criteria Decision Making, Tehran: University of Tehran. (in
Persian)

Barron, O. D. Pollock & W. Dawes (2011). Evaluation of catchment contributing areas and storm
runoff in flat terrain subject to urbanization. Hydrol Earth Syst Sci, 15, 547-559.

Behbahani, Iran (2002). Survival of the urban environment and its optimal use, Tehran: Azad
University. (in Persian)

Campana, N. A. (2001). Prediction floods in the Diluvio Basin, Porto Alegre. Brazil: Elsevier.

Correia, F. N. Saraiva, &R.Isabel (1999). FloodplainManagement in Urdan Development Area.
Porto: Dertiu.

Eckart, J. (2005). Applied Quaternary Geology, Tehran: Academic Jihad Publications. (in Persian)

Ghodsipour, S. H. (2008). Analytical Hierarchy Process (AHP) in Decision Making, Tehran:
Amirkabir University of Technology. (in Persian)

Hadidinejad, M. (2017). Study and introduction of effective techniques in urban traffic
management and control (Birjand), MSc thesis, Department of Geography and Urban
Planning, Payame Noor University. (in Persian)

Huang, G. & Z. Shen (2019). Urban planning and water related disaster Management.
Switzerland: Springer International Publishing.

Javan, J. and Fal Solomon, M. (2007). Implementing projects in arid and semi-arid watersheds of
Iran (watershed Birjand), Journal of Geography and Regional Development, 6, 50-27. (in
Persian)



YA oLl g 5l ¢} Bylowd Y By93 ¢pa0 s gt (yiig o E1YA

Khorasan Construction Jihad (2001). Weather and Climate Report of Flood Productivity
Feasibility Study East of Birjand Plain, Mashhad: Livestock and Natural Resources Research
Center. (in Persian)

Lindh, G. (1994). Flooding cities. London: published Rudaki.

Mahmoudzadeh, H., Emamikia, V., Rasouli, A. A. (2015). Flood Risk Mapping in Tabriz Area
Using AHP Method, Journal of Geographical Research, 30 (1), 180-167. (in Persian)

Mokhtari Hashi, H., Rahimi, D. (2015). Flood Risk Zoning in Human and Economic Centers of
South Khorasan Province, Geography and Environmental Planning, 61, 216-199. (in Persian)

Momeni, M. (2010). Recent Topics in Operations Research, Tehran: Momeni Publications. (in
Persian)

Motta, L. C. &C. E. M.Tucci (1984). Simulation of Urbanization effect in Flow. Hydrological
Science Journal, 29(2), 21-30.

Neter, J. M. H. Kutner, C. J. Nachtsheim & W. Wasserman (1996). Applied Linear Regression
Models. Irwin Press, lllinois.

Parhizkar, A., Ghafari Gilandeh, A. (2006). GIS and Multi-criteria Decision Making Analysis,
Tehran: Samt. (in Persian)

Ramesht, M. (2006). Application of Geomorphology in National-Regional Planning, Isfahan:
University of Isfahan. (in Persian)

Rasouli, M. (2014). A Study of Factors Influencing Damage Reduction in Urban Floods, Case
Study of Ferdows, MA, Thesis, Geography and Urban Planning, Payame Noor University. (in
Persian)

Saberifar, R. & H. Shokri (2016). Analyzing the Effects of Urban Development onFlooding in the
Cities (Case Study: Birjand City). Natural Environment Change, 2(2), 177- 186.

Saberifar, R. (2009). Prediction Floods from Urban Development Scenarios: Case Study of the
Cabotar Khan Basin. Birjand: PNU.

Sabirifar, R. (2012). Study of Physical Development of Birjand with Environmental Hazards
Criteria, Urban Ecology Research, 6, 97-87. (in Persian)

Sarati, Narges (2006), Modeling Urban Flood Zoning on the Web, Case Study of North Tehran
(Darband), M.Sc., Geography, Tarbiat Moallem University, Tehran. (in Persian)

Sarvati, M. R., Ahmadi, M., Nosrati, K., Mezbani, M. (2013), Flooding Potential Zoning of Sarab
Darreh Watershed, Geography, 36, 77-55. (in Persian)

SCS. (1975). Urban Hydrology for Small Watersheds. Washington: US Department of Agriculture
(Technical Release).

Tallury, A. R. (1997). Flood Restraint Management and Flood Damage Reduction, Hamadan:
Specialized Flood Control Workshop. (in Persian)

Tucci, C. E. M. (1987). Hydraulic and Water Quality Model for a River Network, Colorado State
University. Colorado: Fort Collins Co.

United Nations, Development Program (2004). A global report reducing disaster risk.
Development, 2(7), 2541-2553.

Wahhabi, J. (2006). Flood Risk Zoning Using Hydrological and Hydraulic Models (Taleghan
River Case Study), Research and Construction, 71, 40-33. (in Persian)

Zarbardast, E. (2001). Application of AHP in Urban and Regional Planning, Journal of Fine Arts,
10, 13-21. (in Persian)



