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Abstract

Background and Objective: Water security is strongly influenced by many factors including increasing urban
population, economic development, changes in living standards, increasing water pollution, over-exploitation
of groundwater resources, and climate change. The aim of the study is to evaluate the impact of hydrological
index on water security index (WSI) in Qarasu sub-basins.

Methodology: In this study, hydrological index (H), per capita water, and water discharge were used to estimate
the water security index. In other words, the water security index uses normalization to assess the sustainability
of the watershed.

Results and findings: The results of the water discharge index assessment in the Qarasu watershed showed
that the highest water discharge among the 27 sub-basins studied was related to sub-basin 1 at the Namin
hydrometric station with a value of 560,196,073 cubic meters and sub-basin 23 at the Nanekaran hydrometric
station with a value of 305,170,988 cubic meters. The results of the per capita water assessment in the Qarasu
sub-basins showed that the highest per capita water for each person was allocated to sub-basin 20 at the Nooran
station with a value of 957.9733,133 liters and in the next rank, sub-basin 18 at the Baroq station with a per
capita water value of 914.9249,868 liters among the sub-basins studied. Therefore, it is concluded that the
higher the hydrological index in the sub-basins studied, the more suitable the basin sustainability index will be.
Finally, it is suggested that executive and management measures be implemented in some sub-basins that do
not have a suitable hydrological index, as the Water Security Index (WSI) is very low in them, in order to
witness the development of sub-indices in all the studied basins so that the Water Security Index takes an upward
trend.

Keywords: Assessment, Hydrological Index, WSI, Samian.

' This article is extracted from the elite research project titled “Assessment and Prioritization of Water Security Index (WSI) in Qarasu Sub-
basins” conducted at the University of Mohaghegh Ardabili, Ardabil, Iran Employer: University of Mohaghegh Ardabili Project,
Supervisor: Fariba Esfandiari Darabad, Elite Soldier: Behrouz Nezafat Takleh.

* Correspong Author Email :Esfandyari@uma.ac.ir

Cite this article: Esfandyari Darabad, F. , Nezafat Takle, B. and Mostafazadeh, R. (2025). Evaluating the Impact of Hydrological Index
on Water Security Index (WSI) in Qarasu Watershed Sub-basins. Journal of Sustainable Urban & Regional Development Studies
(JSURDS), 6(1), 315-335.


https://www.srds.ir/
mailto:Esfandyari@uma.ac.ir
mailto:Esfandyari@uma.ac.ir

TYAY—YF¥:ul 1F+F e I b oslod <) o lois P 0590
Journal Hompage https://www.srds.ir/

https://www.srds.ir/article 216650.html?lang=fa

Yqwo b T slro 39 35 30 (WSI) T ol (23Ul 1 53989 30 Ladlis 5 3105 sl (3l jwo (903 5

Vool shluan Bg5y AT B g 509 DT 50 (g 5b ksl Ly 4
Oyl Jeo ) e shoas )| Bamee olRiils ¢ eloiz ple 0aSliils ¢ ands L3l 52 09,5 (559093 50955 oliwl.)
Ol sl e o)) Baee olRiils « selaiz! pole 0uSiils (555058 150835 (5 550 (ggiils .Y
Oyl syl el ) Bome oKl ks ailie 5 (65,5lS 0aSiils ¢ )0 ju3ul § &3 50 05,5 LilsY

VR INYINY 5y )b VB R /oVIY el o g,

oS>

1 Ok (6ol dnangd o it gt Comaz iyl ez ) 6l Jelge il o Tt ] el 1 BB g Aisa
Sy 5l Boa .l lga 5 0T Ol 5 e ool mlie 5loslal i cusls ool (Sogll rali8l ( Sas; o, laikiwl
ol guse B 550l loojem 5 50 (WSI) Ol cotal (a3l (53519, (aLs (6,138,586 Bl 5]

s oalitl Ol cotal (asls 0505 caz el plie (ol ails (H) s5gd5,0m (a3lo 51 iagsy (ol 5o bl g
S o ool 5T 0395 5oy i g o35 a1 T st L 5 e

3y30 03575 VY Gt 50 (@ Oliee (e 45 00 (LS ge B sl 03> 50 (al (asls ()l s ibaidly g gu b
S ey e ol J3 VY 055> 105 5 canSe e OF  VAF VY Jlade b (o0l (5 709,000 ol )3 ) 035> 5 & bgrye (o)
il s e O 3 ey 45 018 (4Lt guse B (slaogem 1550 Ol il s obj)l bl ol co caSe e Yo OV V- AAA Jlade b oyl Sas
Moo b 35l ol 10 VA 0395 05 (gumr 09 3o 5 2 ABYIAVIVANY oo b o5 oSl 1o Yo 0395 05 5 585 52 sl
ax,2 45 55,5 o Szl Cplpls ilesls plaisl 0g5 as w350 sleje 5 s ,o 1 i AVFAYFAASA OT &l s
3 O aalgs clie 15 059> (6l pasle (e pled 4wl e aalllae 3550 slooje> 5 0 (55905, LA Le ol
oa L liee B 05,15 ol (305,08 GaSLis o 45 laojgm 0 (B 53 (S pite 5 (Sl Slludl 33,5 e Sleiton Culy
el b sl anlllae 3,50 slaojem S o laali ) dxugs anls b 5,8 1ol canl sl o laiyT o CWSI) o e

Ol WSI (5555 )00m (a3l ol (gl o551

Fie olRLls 5 g B eul sloojem ;50 WS O el (asls ancuslyl 5 (Dbl Llye cou QR3S (g 25k 5l g5 dlio ool
A5 S 00 ST 4055 3l 0Ty 5 btid L il B sl i olS5ls e IS ol s plonl ol o
Esfandyari@uma.ac.ir : Jgtus odims 5"

A3 Glgsnen ety 6,138 550 e (2L, VO T F) L B, ool alaae 5 59500 walSS il Ly 8 0bT,0 (g kol iallie opl s gl
YYOTN (1P sl ailaie 5 (506 Ml angs Slalllas aslilad g0 3 250l (slaojsmnj ps (WS T e


https://www.srds.ir/
https://www.srds.ir/article_216650.html?lang=fa
mailto:Esfandyari@uma.ac.ir

S5 35 % Sabr I
-------- mmmmmmm—me———eee ¥\5
1F+F 5l % by oyleds ) oyl oF 6590

Al Lo 9 douiio

ol o 1y ol Sl (laime § Conl oad 58l Com 5 odazmy o potie o 4 oo O ol 23l sl Lo o
50 ol sl iy yad 0595 Ko 0 35 565 b ailosls lis oje cpl 4 pols addle IS cinliw 5 dilaasilu, plos! 4y aie)
ol yor 5351 ol Sy 0uiiS uSaie Ol kel 3590 30 LKV (gmnz) Sgiine (glod 1S aiels ol Slad (slomsliie
Sl s @l 5 ol Shss Gl pwiws 5o bagludl 5l (e Suegyze ol (laES Sl 8590 50 iyl b
ansler Sy S )b Ol Sl 955 o iy 5 g0 nlar ol Sl Yo lajls (3155 50 (T V) (S0 pil) el (rjlame
oloizl drngi 5 sl o ccutime 5l cili> jslatedy Joud BB CoieS b ST 51 B polie 4y gl g s 5 cbli> gl
Lulps 55 ST Lai g 0T (Sogll ol laglizm pl 5o clilrs 5l lpalol glinsty iz ol ol ool goladl
AV SO 5L) «cl pulow OlS 5 o

5o ibe bl 51 S Glsice 1) 0 558 o qlie Co e (IS Blaal (pnd jalatods 5 Yoo v Jlo ,0 a5 0T Slezr gorme
S 5 (S o mee e Al 5 WasSecdS ol jome ol ol Gl o a5 1z cudls ol el 9,555, xS
D5 ez S He0,S 6558 adlaie fusul slaeje ol Coiel Gl jskiedr 5 YooV Jlo o ol cotel (0l 6l (ol
Lol 3y 50355 ol 00k (3505 Lo Arwgs SOl g o] Cepial Ll g yigale (Vo oA e, Sa g g415) ansl 2,5
GoalS s s 5l S 55 el al o L3l Yo Y e 5 YoV E XY ol o asls opl 5l eslil b ails slowsl
JSis ol slaglm il 00 6ol 5 jlame ol cotal wgolandl (T el s 08 (2T el (s 2l ool
YT ool) ol onds

AV Ges s Jise) 055 plgie (@bl 5 Jgog skl o iss ol JLae ¥ o |y ST el slal (i oo IS psboas
5 potde o (rgy 4 (GileeeS (008 Dygody O Col i 5 sl (g)lme iz g by O ol pagie a5 2] I L
Ciliee e ol 00 sl ST Copiol pagie (3l aS jshiied; godaio slpasly 5 olal S o SoS plogl alS
(s ez bz o650liS DY game adgi cwlul Glajls sl sl le oS wiles Sy e Sglie 1) O el (slaadlie
5 basls cul Of 5l Lol bl ol o Cwglie § Cannjlase (508 dlaidl ( S OB las JMiiwl (S, Co o
ol T i as L oldl L5 bl Ll 5l Wil e o Kae )5 ool 8,50 ailie Blanl (gl 45 (6,00 slo e
PlS o oS (Y VA (o llSan 5 Lled) sl Ol 5 (el 5 T Coal Cuamdy pasla o el (a3 s sl 059> (s by
b 53 s 45 Casline oy o2l s (50,15 5 ooliias] bl st olide § o gl of Contel (glguasls 5 sla 5]
O Sopndg 998 aid )T a0 )8 (s ubie po STl all sl TS5l sl (S (o liio po (ol jlre Sy 4z g3
o 15 55 ol el Wigy =) b ke SYlgms iy Glanl glinl, 3 (V1Y ¢ S g 565wl Sglite jlay
550080 L ool el 10 gao,d sul slasjg ) 50 (WS O cacal ol -Y Sel aigl> oo, sl 10 gwe 3 ol
el 009y (S Copal Jloxs 5 (BLS gy 588 w0l Ailpas 95008 dilate )3 Sgzge Gl alez ) Sl Sglie

go0 8 53l slroem 5 50 WS Ol coal (ol 5 (s5gdsyuem (asls )5 ,50 Gl b)) pol> Ghoghy 5l Bas

ol

S Sl

el 059>

Clailog, w295 Sy Gpslaer banlyl g T (65) 5 G5k 5 36 Sl a5 col lao e ezl 0js>
OV (oo g >l3) 005 oo ulaa b0 5 axl 0 (YU sl



1y g0 8 il (soje> 33 33 (WS O casol (p3lis p g5elg o (a3Ls 6,135 15U (yl3mo 2b )

ailaie digy cnl 95500 0usl 3l 059z b sl ojem (ESR5 0jgm 4T WS e S |, 2L 5l slargy wlog, e

9 o0 yyae o pl 039> 5 pe b O i bas aliwgas 039050 () 0900 jleds 4 w09, by JUI (sl gy g ol 0,053

ol paeis wijls edle (Bl S g0 a5 iblie ;o Lol sl sanlive JiB zgog 4 oogS 0 O )jsoas SliwasS 3ble jo a5
AOYAF paie olo) 4 4d0) Sl 3 JSie oS 0dgde

&1yl
lio Co e sl a3 (slealadl sly>l 5 painn o3, a0l 5 o g ole (WatershedManagement) (s ,ls ol way o5 Gl
Il dnwgs slinly o SB g ol mle o Gaie SIS sl (e (Slail 5 golatdl «(g5,5LaS (a1 el z5ul slooje>
o35 429 b (saeb @l 5l ol 5 emmo ooliiul 5 cblax jslaieds 059> o o 5 (b )lo Sl Ko ©jlear il

OV (onio g (2l8) conl S 5 O b @

10 3ol Glaal

(030 o g de) Gl g (ormlo LD o ol

Sk cbli> Sllee 2L adgi 0gdll sld sl copil g Lai>

oo ()35 Gab 5l Sl g (2l e Sllee 2l L o I8l o (Lo 00jl a8l

s iy Sliles b (e o) sl ojhes sl

Loyes a4 O &zl 5l 6ol 5 Qlslimsy sl Juslobml

el slaojs 5o mlie (sl o ll 4 ool pllss 5 0,8 wieppgils

OV (oo 5 (>18) Sl sloejom (golatdl  Jlree lezdled 5 ooy 0l lacliyy Sz )LSe 5 (Soolon

rablyon 95019y 35 @lge b pol> J 0 ol OF @l cundy

(f b S e () et ((Sk bawgio) 1525 S Ol o990 ol 0

woled i 250 )lge Cole, b ol plie Copse STl -

HEAnS G e plad sy ol & oles 35,0 5 odls ypoas o Sleos sley e

OBWS B pas caslss o 55, 1 500 b ol s Bld Copoe

Soskes YO+ a5 15l 58 03, al g el jiakio VYV Lo O 080 5 (65 l0eS comals 0 po o SlKed &8 Lie ial3l o
OYAA «ogio 5 o>18) b oo Julis

SNl e el STy e

Sy ol Sl il pae -

Skl pleadly oog ol

SN B S9ge ] jl Sgase Cuils e

iy ol gl Slagye caley

calio (gLl At laid b 0gueS Jdods Sitee (slaous sais solitul slod b

Ol ol g ol coaS o050 gals e



SB35 b d
———————— e ————— A
1F+F 5l % by oyleds ) oyl oF 6590

ol Cusl
Jod b s Lol jon a5 odls 9 Sl wodgs sl ©f (525 5 (oo Jo3 BB (lime 0 Grelae (g ytws 3l Cnl &le

solFass 51 ol casal pagie (VYAA wljy55 5 550,55 Canlyls danal jo 1, GTL a0 oo ion JiB s u‘).ul.» S S,
b oo o BB 2 0)lge O)yg0a calise

asin Jlo glojlu OF (Slear 35 a0l p i 31 (2T ol
(bl by 5L 6l gJ u*"l’ 5l wilo,le a5 WS oo ol C}._)T Codal gleadlse flgeas 1) Lol asli [l el p oyl

aaY ;3 Ol Gl il 50 O (sly59 bl i I (2T cusl

oyl cbilis daé el idu cuiel (Sl sbails el sladlsie 4 310 5 patieds ol Cuel asly ol o
w5 @5 wate STl 5 o GlaSo il T B8 55 Sy oo Jloel ol lie o e 50 &5 L
YA (oo 5 >L8) WS oo lgie

ol Gl o8 L e 51 (o Cosol

oS T Olods a4y g s g ol o Sloe sls cl bl 3l cblas g Ik eolaul 5l canl & le Hlaie ¢yl 5 GJ Ceciol
(GWP, 2000) ( JloSizs § Jow) o golio b o o Ol ylas 5l cblis g G jdare 5 sl gl O

Sl S i 5 T col
yrbgiwi.c):.n\AJLSJLM,Q,?AL“)‘IM\Q)L,;JoolesxGJQ)yac\.gI)‘Sgiwlﬁwléo@u{;}‘ss%?&LJ
(Allan, 2001)

&.53..\.»05 ‘ijjla*n)‘ui m‘

Wdgi Cobld g pnwsST (6 ll (iinas oy &ly ol ceas PRGOS B PV I I BARV-IYY ey 3l el & le
(Grey and Sadoof, 2007) solazdl L5 g o jlaxe 810 lp ol olio b ad o Slylas Joud b molan b ol o

SLholFuss 3l ol cosol

)‘wLo> Lg‘).:uiwl.uaweassMSA)G.«»JM»QLo‘Mewﬁlguw‘élfuTbhuﬁu‘)b J9.~9 Jabc.'a»:

Ol sEwyd 31 2T ool
(Scott, 2013) Jlp> akad e ol b



4 g0 8 il (soje> 33 33 (WS O casol (p3lis p g5elg o (a3Ls 6,135 15U (yl3mo 2b )

azxio Mo ol il yhaie 1 2T ool
ola8l drwgs g o8, cCinno Laa> gl Jou8 LB gJ)'l S polie 4y Sl oo iws gl p Comen o8 b sl el o le
GLérD5L.\J ‘LQW}T‘JQ.ODJWAJjuibJQu)AMGLQU‘)?ujuT L;Q}‘T).gl).g)o cblas> wLo.‘éLso‘).ch ‘LSCL‘“}‘s

o &b Cy

cdlas g sluly anwg ame Cunj glaaiz Cule) b ol Bilas 5 plis o Jols ol 5l sl O e g o
wollas ool (ol alin Copan 5l ol Baa abl oo Lol g 4o ,e Co paw axg 90 lylo ol ol o el elozx]
&l Copoe el Hlaly dnugd slolxe (j0ges Llod L g dnwgs a] 3 50 ol &l 5l sdino g pgas ;o anl> olbls)
230l GBS 5 05 g 5 Bl ol qlis 3l 5l 5 LAra dang (S 5 o5 b)) slecdlad LB o O
2085 oligd ST o e Jgol b oo s O Cupae cle nj 0,5Vl 5 Shya2om (stagh 5 22 sladsly oz lr
5ln 42N 25 25 4y ]l S Syl clash $ 15 Ciblyn 5,501 92Y o uil S

sl s g dnsgi (S5 ol sl 6950 ppdpren] 5 S995me e Syt 21 o

O3Sl 5 Ol el (QEOS B0 a5 3 0dy 50 (S5 Lt Sl S sl 2 b Of S 5 anugs Y Jo
DS 2 5 ek sled )

aiiSe Lyl T Coslosly 5 S pite ol 5o @ pgmme ik 5 ¥ Lol

5 S ONS) 04 aslisy (soladl YIS G lgieds wub g 00gr (golaidl 3,1 SO sl 095 B jlae aled jo T ¥ Lol
OYAY o ood Lailass

W QOVFRVSCon 4

FSem 057 09l e by iy (b ST Sl sl hsls en a5,z 50 BT 85k 51 S o 4 Ol LU g conds
slacl 5 LOVE dacls e daazl )s (s xed 5 (o $5)sliS Glackey ML L 0yd Ol e b (n et Ol slacdl>
0 S 45 WS oo lml Sl 5 srnb Jolse o b lagl Jlie LU 5 oLl s S ol oS5 Ise cush) (2 5 JoLo
Gl (ST 5 ol Sl § 95T o 1) Ol S5 laclls als az )Lt 5 gl jsbay S 5 O Glel co e
ALl e nl a5 00,8 R0 Bk SIS 5 ol ey pae s Byl ol SWIGEs I 1Sy p2 o pse SIS g
OYAY (il O sole Co e &8 10) 098 ol Of o poe slacalow ;0 5,55 pac

Ol g owlul Slaal

WD pdy oo g SB 5 Ol mle 56,080 00 drws b bLS I o a8 sladled 5 Sleladl adS g 53,400 5 (5,108 Calins
G e 15l (55700 St (slotis 5 o ermlin izl 511 195 Sgaoma st wlyiay 45 Sl a3 pplizac,
QS asadd gligSa ladhie Oliogasay dxgi b (S (goladl o200 4o o 5L Bl 5 Do 5l adlie cole, L et
S5k 00,91 5 5lab (5,19 0 0 DU o ges w28 L S ol | FOR LI WS E Y BTN Y sanl g Jb yol, o zdlie a5

lets 35 o Femlie B o wlie 5 ilate (550050 500 50 )l peiiasl 03501 L 0T o pse bl jomme b sl dngs
a3 LS5 1) e onlo Jolss 5

plo Slasin 5 laihie bl 5 Sleogas 5 555525 5 Jlo DUl & azrgi b Sloj ghaiie 2 )0 Ol mlie angs
DBl e glaaa Cole )l ange Silas § (aradt (Jlaxiul Gedle a5 050 plxil ASSa Wb



SB35 b d
________ e ———————— Y.
1F+F 5l % by oyleds ) oyl oF 6590

(o 45 35 Bl (5laigS 4y (gladlaie 5 (Lo slamdl (glotuliw (28,5 Jaiyo b ol B pae 5 Lol Cu oo sloguslow
Sk S8 p0) abl o olatdl gl 480k ke 5 wsllae (233L 4 et (pedite GEULS S pae aidiy gdlie (el

lag] 4 (g paiBie Oygo s i3 50 a8 Cal oas sl Gl pl 5l Z 5 5 S50 j0 ol ragh egas ;o sodaie Slalllas
205 oo

25 e Bl glagy s cod Ri Sab 5l 05> weldl Sl silend jskiea (VYN ol Sen 5 g Lal
ams opl a Gliol 5 S dle asg> ol Glp (ST o9 9 Ak 0,90 40 ol cuel sl asls bl 5 YV - Yoo 0,90
Al cpl Ol cails p Codgamme Jlosel b sl g el 00,5 8,15 o o molio 4 (oo Ol )lus (55,5LaS dnwgs 45 dioew,
y s

3 ol azis aiilo (635 50 bl 55K adgs po s)lal O o pae lagasls oLl 4 (I¥A) ()Sen 5 (55,055
5 e Ghon leleS B3l 5 @iy W il pll Glagliast gl )3 )laleS szl cobls Kby Lol (ragy,
03,5 5555 adgi )0 Of (5590 4 4z BB Ralidl el Wil o (Llael 4y 698

Olial w2l (elod s (st o) b o5z bl ST el O i plugi 3l 4 1Y) oo 5 0l lslS
(5100535 s ol &y oz 5 ol IS s s 8l T bl ] S i3 €5 Wik e e
sl 091 IS8 51 i G il 2 g oalonl (Bgi (sles 5 baglys o i Ghalidl a (65,588 (3w b Jloaisey (ZaSl

a oLl sl el azly ;o 055 ol cotel (b)) 53 s5me (ASLE 0 05, (e & (VT 0) (Kes 5 ELe B s )lr
el o Gl @ Sbiaws Gl oS olal s b g ol (Ss,aue sla il a5 diagw ) ass ol

el ) el m L ool b oyl (635 e o306 3l 53 10 o el Cmdg i)l a1 Fo ) o lSes 5 (5,515
CIVEY VY Y0P byl slo b 5 ol ool gl ool ey sl jll 45 Sty azests ol 4y oLl izSlsy
g a5y TYF igis o ot 50 05 0uSilis 5 )TAD 5 1TAe ATAD ATA- ATVD celo Lo gl oy /YY)

el S5 4y gtz lul 5 il Slalllas sloosgaze ol Cotel (a5 gy 40 (1 F00) Sen 5 ol e
lise 55 00 +/OTF sluas sloosgies 1o ol il mhas jlitel 5L ol BLis 6 2uS T Jalows gmlts Aizsl (g S
s Ol s 5 oS Sl blie 2alS 8 o] Sblys Lawgs Gone o] Coisl 42,5 5 sl /0 F dyggo Sal> 5 /019
ot Sllllas 03500 09 dalgsu yal Sladllae edgame il 4l 0525 LS g oleS Jas a5 Slej b aS aiz e ogdue
it ol b o ol e o aS 55ls 0gmg +FFY Lol b iz s ez e

ol & bzl sl jalis Ebo sl ojem 40 ol el asli bl g el (0P Y) o Kan 5 Cosplon
aalllas 3590 s lel 0,95 ¥ Job jo of slatdl jLone O ol (o) Cz o (plolids (Lol jlno B o )3 o5 W) azes
ool sgmay |y ke oo VWRASIYAR T Jlo 4o 5 4l iul53l wiy, (IFAA-IFAR 5 1TAA-1FAS A FA--1T]))
5 g aily pials Wy, alsds Jlo Ve b jelaas s psul ojex 0 IS Ol cael oy gy (L5 Hebay Lol Ll sols
Sl 18 (s Consg

Wy e ol a4 Ll sz log ol po al Coiel  @eldl et Gloaaly oyt OV FY) (g3kog, (B 5 )5
iS5l 0,90 ols lis ol casal Jow olaigp el anils zalS wig, olpl jo aLidS ans 9o b s 0 0psd Ol aS
oaB LIS AT 398 o0 03 H9iS (535 pe Bblie g (B des H3 Vo) b ke ol Sl Gie 9250 S )0 Of SgneS
el bl 2l 5 oyl o Canie



- g el laeig2 259 WS ol ol (o311 iglayaed (a1 )15 00 ol sl

yohateds celail slaidl g OF (6550 (omn) couldl calasl ) (5l Joae 0 GCAM  Jae 5l oslazwl b oY1 9) ], Ko ¢ glils
ailate JSiie 45 Wiy 4z ol 4 olial ok s CLlS g Y SIS0 el jo O casal Slo s sloils g b s Cyuns
el ) a9, (SLOLE o pe pac g Gblie (9,0 e o pae pae Sk aSL e O (o328 0525 pae

g Cad,b O Bras Ol 4y o iws ol gl 95250 (bl 5 1) b lails O ol sla asls (V- V) o) Sen 5 shls
Lol e g i axlge O ol b lalgils 21514 ols olis oL LS 20,5 gy 29l 0 ol Sluwgs g s jlae
el O] e Slapins 3590 ,0 (B LS § pacw 9929 pae iz g a8l bl s Slawge ol

Ny 42 (ol 0 Uil a0y 951 5908 50 el e S Ol ol (as L axgs 4 (Y0 Y o) ) Kem 5 i)l
SO Gmb sl o (VIVA) Lawgie «(F/FV) YU loazli L (V/A) hwgin S O cosal Condg jo pal ol 0i a5
ol Ciilage col el Sl

Qs pling S5eSe (65008 slaailsag, 059> lalds slp Ol cunl b5yl ezl 4 (VYY) )5 5 S5y
ol ol D) Cazlr S wiesls (55008 sleailog, ojem slalids sl ol el (5] 45 Wi 4 nl @ ol
Ll 0355 g’ lacenln 5 aasly b b S o S8 SigSe ol slo 58 ol Sl & (s34t 2l
S G |y a9 (6l ol el (a3l (6l ceslio slaoly g aiS )l S e jsboas | O ol

oo b ezl sloojsm s 50 (WS Of ol (a3l 1 (53505,000 (a3 ls (5530l Sb5) pol> gl 5l Bus

sl 00 oé)jjf) ) L}“‘Q’ﬁf L_;'L’)} )L)s.o.: |

gy el aigl p-1o ol JSU



SB35 b d
———————— e ————— YYy
1F+F 5l % by oyleds ) oyl oF 6590

b9,

axdllan 390 adlin (9 yo

Slas Gl guo B wlog) jupl adgm ailice Jedyl plisl sloailiog; n ol 5 o ietes 5 S gwe B aloy,
a0 TV g S0 Job 4 8o Fe g a0 FA L ag 8o FO 5 addo TV aihio o8l Olate .cul g0 ,i0slS T 0w 050
oS al; 5l guo 3 ailbog, (ol ouls @y lpl o) Jlod Ceond 0 ( Jlad oye ABIS Ve g a0 YA L aids ¥4
Slelis )| 51 a8 lrglidl 6l Glacl o)l cds 5l jae Gad 395 jna 50 5 9,5 o0 Az o Jud)l b 0 U

OF ) Sen g °L.’T)° & boiwl) wiS o 6)9Té‘>>. ) o9l g0 2525 1 (w5 g oyl

o)l sl 3 guwo 8 sl (Gojgo 15 (bl i CanaBgn :(1) S

0?95 9 dlgo
(WSI) ol caol asLi

s e 1y el oje (soll gl &5 S g (o8 Slajlme Wil ssul 0je> Cdls g ()l sskiien bais, ol
&S a5 0l 092 oo las iy Llaslo yroriw BB Codle aiS o i |y oyl 5 ol Ol s a5 Sledbl g ST .00S
oo e S & S lajlre o5 onl Wsdipe Ghami el ojem 50 5050 S5 Glulia I8 Sl Gulel g 0o,
5,5 ooliiul asls acule sl Hlsias |, ooae e ol g 5,8 ooliiul oF laybins b, ooy olsias b Wigd oo Jyoud
(Y o), Kan 5 51S)



rv g0 8 il (soje> 33 33 (WS O casol (p3lis p g5elg o (a3Ls 6,135 15U (yl3mo 2b )

H+E+L+P .
WSI = . N el

et ylaiods gy anlss S U jao o b (a3 ls (ald 0p0d 1 0580 Jloy So U jao (e e 0500 a5 L] S
OIS 4 5 W e () g = IV 10 o IYD o) 008 gy & (S 5 (505 Loyl Gln)lS bawsi Lo el eelas o551
ST DLl el e sl 1) Ses 0 ped e B e o o5l

OS] (Gl arwg (a3l wiile bapsul 45 ly Guyiws p0 g (oolul oyl ly IWSE (a3l aulxe ol
(Yoo A ol 5 1 518) 06 so 00l EPL g BODS o5, ey 0,90 o (b 5o olondion

> onl Gl e gy askS YO- - b ssul laojee ,o ldilate 5 (e mhaw 50 Sl 0je> ypae &5 il
ail 5 sl 0355 51 Il ol b (1280 & ,dsSl) Consl 0 sloiiiy 55l 035> (olsl 355151 50 WSH 51 osliceasl (gl
oo Sty Wojs> 5 0 WSI Sl pad oz 51 (IS 0500 5 0,5 ool (o392 25 42 1y el 039> (3 o0 WSI aslna (4l
(VN el) ..\J

S ke ez cnl sl Jled conds mul ol 9 Sus) Sl gelr g by wnlE S O gl co e o5 Gl
Jobes e Ly ey a5 cosl coally 0l 5o Gy Cpndg )Li8 0,505, Sl ooliul Coje (Vo o7 Tille 5 55l0) 95800 (b 25k
0 2P WS o gy |y (G55 Cumdg hal o (a3 lh G 4 o il oje Sl Saslr (oldd i ey 5 0 0 4z g
Kot 5 L) 01 o S L yiol )y oo b1 S 0 5 bl glys clies HEWS S paondt 5 3l psoke elaiigd &g 5 S
AERR

S0 ke ez ol lp s Cundg gl (2l 055y Sl oz 5 by B S Ol gl Copae a5 ST
1y e g ool Il 5 090 go ooliial (Jaromelens ) Slo )15 )3 el 0,Sag, cal (Ve o7 lade 5 59l8) 098 0 Olo 25l
YV L 58 uls 18) sl airacions ) O 50ld Cooms,

¥ ) gz wlioe Cewsts abogpo slagaz Sl lul pasls doles )0 a1 Gl 5 Comdy jLad (sla el )b ol s
(¥

(Foo¥ lale 9 59L0) sl 0392 ()l (as i Lid gla il )y &l yei () Jgur

0 p0d chw HLiS gl il Sl
Y Ay < =7 Al_ CaneS S3999 02
ahdS JLo B 50 3udul 0)g5 (w ywd j0 Ol &l o
ol V<A< (Jlw 50 8o o) o oy (Sileo 4y S
N2 <A <+
\- Calizaya
"~ Schueler
Y- Chaves And Alipaz
¥- Catano
o

- Firdaus



S5 35 % Sabr I
-------- e ¥
1F+F 5l % by oyleds ) oyl oF 6590

) Ay >+
¥ Ay >\ A2_ ol
/e VL <AY < - O 4 sl 039> BOD5S ol g (31 S| 5O gt
JYO VL <AY < o G050 (Sl &) o 4Ll dS Jlw

) Ay < =y

(Yoo¥ ilonke 5 55L0) 5utal 0392 (55lly (A LE Canmidg 5 ol yly il poi 1(Y) Jgur

0 yod o LS oo ol Sl
LN Wa < 1700 0395 30 338 4B (gl y (o yiwd 4o ol &l
9 o o Of @l & a2 b jusl
o/ 1700 < Wa < 3400 (m3/ capita year) R ceeS
VS 3400 < Wa < 5100 T
) Wa < 5100
Y BOD > 10
o/ O 10 <BOD <5 039> (2 bowdign S o wly bwgie CaduS
YD 5<BOD< 3 pves]
\ BOD < 3 (mg/l)

(Yool lanle 9 59L) 5usul 0392 (5)lly (AL Fuly (sl oyl il yai :(Y) Jgur

o yoi oo HLd sla oy o
AL Poor 033> 30 & 3l ool (ylovsly Sgue
adS Jlo b 4o sl
Ny Medium oS
. Good .
fve Sigdgruae
) Excellent
DAL Poor 9 oL atuai s sigy 50 Sgute
/o Medium JLo 0 50 sl 0jg> o LTS 0 colan Couds
A Good PRy
) Excellent

(H) s3glg9up jlxo



Y g0 8 il (soje> 33 33 (WS O casol (p3lis p g5elg o (a3Ls 6,135 15U (yl3mo 2b )

Job Sl S o (b1 i 090 u3ul 039> 10 39250 Ol Slaaigy (alionds 5 (Su5d Slasiin 505,000 Jlee
15 90 ol Canl AVl Wl s & jgods o)) g Pl Lgl.mJ lie 4 axgi ol CaeS canl O SS9 oS Jlxe )

g g0 o3l (S3sls ot (IS Lo (1951 Cesder (sl slere

ol oS jlro 3

el Cmg il b Jlo 1 WA jlaia g jLad il aalllas 0590 0)95 51 Jlo b asl Jlo JIWA &l i oo
e 51 6 )lo ot olyemay (s Slal (0 Jlake ggezme S| WA) (ol 5o (sly Jlo 8 50 (oyimss po ol &l 2l
a0l (o yims a5 w28l o il oy o (i gl e ooty aalllas 3550 0,50 50 5u5ul 0jg> Cumoz el (S0t ]
VeV Glade 5 55L0) b Rl Lo jo (ased 6l caSe o VYo e 5

WA = (Qle.;? PR P UOS L @O)—gslaﬁ.z.cw’)' = ol o ) alal,

a0 oo 2yl | el ojsm 5o O jleslitul 5 Shas Sgugr el Gl il Sl i ol (A el L gl sl
(VN ol 5 5,55) 0505 o0 )13 i 5ol 059> 50 Gl ol aphas Sl Sl § S5 ;500 & le

P <0 7 5109 00l lgin 5 Shilital OF aal slapinns 51y ol 800 (a3ls sanainb bl » Jb cnl b
i Lawgie Glgicds piaaw YOP > < Fe STl G o TWSH 6,05 5 ot somaids "os" laieay O (el pitanns
5 70,ksle) sgige 00ls G 4y 0 pad Jilaz g ganail "and" (lsteds pians P> Fe S1g00h /0 (TWSH o yas 5 g
Y o) Ko

alale b ailyg, b, a5 Sloj auo o (oo ol .o oolawl ((FDC) ()b, polas  sovie 51 awxadions; (o0 ol sl
e (WYAF () San g 5lgipd) dos co a3yl 1) 08 59log cre Hlade 51 5wl o35 SO slp (Su,boy0 SO o ailsog,
Jos 51 88lse oy ool (gioie bl 51y po aylign s @ Gloj @ Cod allB0g) (23 (smod o 5l Ly ol
by 25 byl plgoe (s (nl @ az gl bl oogy patie (o e I S b Golie aildg, (o0 a5
2 8oy, by dasin Glyiea | L 5 als (290 5Nk (20 @ o5 Sl o Sy o0 gl Sl o 1) wloy,
OYAA (e g 5 laallsd) 5,61 Cawoas o 51 s adaiie 10 55 g O polie drwgs gloogs Slosl 5l iy alads

Sl oS jlaxo 513

Ml (g5l 125 955 50 Ll el Glsisas BODS) o35, iy 099 S (b 59 (abardism O] T ke )90 5
Sk oyl plo b rizen yolly (ol sl vgzge sl slrojem 0 (M5 jsbay 5 Cul (Sufslsyame Slalllas bl
5 S O3sred) Jie plsiea o (S slo sy ple 51000 Lyl eat¥T cllé 5 (6505 Jolons y5mST aiile pgo o
(VoY Glade g 59ls) aigd oolanul ol CetS Jlae ylgrea ausled oo Loyl ol jusol 09> ,0 BODS P>

YL 0y0i nlpl 02 walss O o (65 sk Jslome (5emST 5 0351 eSS (slaallyj wisly oS BODS jluio 4z 50
BODS &as 110 5Kk a5 G50 10 9 Casl a0l Jlo ;o BODS jlade combg al,b (Ve 24 )] Ken g 45U1S) 8 )5 wnlss

‘- Cortés
'~ Maynard

- Flow Duration Curve



S5 35 % Sabr I
-------- mmmmmmm—me———eee vys
1F+F 5l % by oyleds ) oyl oF 6590

0,9 ;3 31 Jlo b sl Jlo 5IBODS &l a5 s o jLid el )l cd )5 algs Jle o pai Jgoo &l pad (ol o ol G 51 508
(VY Glade g 5ald) auS oo Bl 0 |y jas 040 JLid el )l Wb ialS a0 00 5l i BODS 1.l dsllas 0,90
4 el cplcwl oo Ol muly eyl laicas asllas 3,90 0,98 0 Oly,m Colon g oMol ahal sla by, 4o Sempe

VeV Glade g 50l) el 0030 ,5 pens e g g5 cdawgin 088 188 Jlows mhaw 1l 4 g 99 o0 ol 4SO g0

nasily 5 gl
SLIAF) Jguz 50 Jedyl il 3o g3 55ul 0> (sloojem 5 (wlusly WS O ool a3l Jolowi 5 4528 5 s
0|y arls (i gpeiosleS TRAN e b o oSl 5 A 395 25 e ,1a5 51 a5 and e ol guolts .cansl o
YN 5 b sl b obl s o] 10 Y5 0595 105 crizod Sl 00ls plais] 095 45 sy 3550 sloj9> ) (o
ol 0315 olazsl 355y s B (lbosem 1) ot 3 |y Slins (505 @0 agksS

Ololi guwo 13 sl 0js> (81,5 s aldis

Cowl odalice BB (V) JSo jo a5 aigS lan .ol 3155 000 aSil S ogd jae o Judow jo cwlal Jlaws el )l SO
Ao oo plol ) 4l Jos goomxe ;0 aS Canl S50 as s i8Sy 6o8l glyls Juo )l biwl jo leolw 039> (1,59 00 4SS

a9 il 55 lealas guso 35 3ol 039 (53,5 i () JSC



Fry g0 8 il (soje> 33 33 (WS O casol (p3lis p g5elg o (a3Ls 6,135 15U (yl3mo 2b )

Ol guio 8 sl 059 (oLl (0985 Joro

5 able el )] o it aBboe VYO gl Blas g e TYEV Lo mhaw 5l glas ) ST gl olole ol 0j9>
A7) S8 0900 Jold 1) Jooo )l e 457 (635 50 Bblis eli)] 0 S 9 Canl (M (LS

2! gl 50 laalos guos B 5l 095 (L5l gogd) Joho Al () S

Olsobw guwe 8 sl 059> ol
anlllas 3,90 Bbole o )8 ,9] Cawddy gz o VYIO LS &ja8 b elas )l 098, Jow 5l o(F) IS cvmlice as axg5 L
Sl Jo )l s Jolss a5 loslu guso)d 55ul 039> odas (idu 99,5 oo alaxde (F) UK bl a5 joblen ol colaiu!
I8 i o3l ol 0 o2 (SeSus Bblie (5 sien a5 Sl pl saimolis el plaS sl ds 0 Ve b jao o cod gl
S Gleiend 5 M liwnsS Slelisl 4 bgyye Wigd o Jold 1) aoyo Ve 5l G a5 55 s (5 Gl 020l axsls

el lols 039> ey sl s



SB35 b d
———————— e ————— YYA
1F+F 5l % by oyleds ) oyl oF 6590

ot f sl 35 sleolus g3 el 0355 o A (F) JSC

Oloolw guoy8 sl 0592 conld Cue
sobre sladsbo nlo S Joko 1o CanBe ;0 Gl S 4 55 el (2 e BBl Cg saima LA Cud S

SISyl az s azly Gulul 5 CoaS ul 08,5 Sl s ples Gl Cgz b cod Sex plsea | Of Olgiee 5 2Slee
ol G (sbls; pled 0,5 (b 5 (Jlods g Ioazme) a0 Cuads § duaww B (Jlod Cp>) a0 Lio 5 o] Jlade g 0gd oo
O e Sl oamline B (B) JSo j0 a5 565 lad 05 oo (5 S0l Cslus slady e oS 1> 38190 iz yo oLl S

el Jlod Sz 50 525 0597 cod S Gz g Sl 058 Jlod S 3 plasl o)



g0 8 il (soje> 33 33 (WS O casol (p3lis p g5elg o (a3Ls 6,135 15U (yl3mo 2b )

Yva

Js )l lwl 53 ool guvo 8 judul 0)95 s S Al (B) S

Oleles gase )8 sl 0390 SR o515

Candg ol @lp ea3 i plsiea o 5l el a8 el foul 059> (So5alsh 0055 sloially et 5 (S (SR (ST
9 Uil B (lag i oo Jolbes g 09 oo oalitnl 059> Lulwjd g (S 995 JalSS (phizud b i Dlilg ( Sk s> sladal ol
50 Sy 1Sy o i e Sl samlice B (F) S o aS aigS led ams oo plis |y e grlae cdims LSS slge Ceoglie
o1 S Oz g Sl Cagy BB 035> 5 50 (o5SR) 6S 15 (n ke (Soled 990 0 000 B0 5 (S0 Jled 3blie
Lol oanlie LB o y8 ol 5 058 cogiz 5l (bl )0 5 25



SB35 b d
________ e ———————— .
1F+F 5l % by oyleds ) oyl oF 6590

oo il 55 lolis guse 8 el 039 (ARS8 ((F) JSC

Siggruee o lh mlbo

Loiye snt 2530 035725 VY Ot 53 8] Ol e 45 31 (L gso 8 usul 059> )0 (ail (a3 ls bl s
e b (S e (6 ag o ol ;0 VY 0355 25 g a5 OF - VAZ VY Jlade b (el (6 09 )0 oSl ;0 ) 059> 55
Slaie b bl ey (6 5tag 00m olSCiasl 13 Y7 0592 05 4 bgaje (dl Olies (0 505 mizps ddlos coSeyie Y01V AAA
Ol xS i ylid a5 Cewl CaSo e YEPVNYY Jlado b )] 65 (6 yieg 0 oSyl ;0 V7 059> 105 g caSto e VY TOVOY
(F Jgo) ool Ja )l el 5o guso B el 0555 50 adlllas 3,50 (sloojo 55 (et ) (o]

ol ;o Yo 0397305 50 S8 o sl ol il Glies (S ter a5 Ol LA guse B sloojom 0 O il b)) s
Ot 0 Lyl AVEAYFAASA T il s i b g,k ol 10 VA 0355 125 (s 05, 45 5 55 AOV/AVETAYY e b o)lye3
ke bVP o 4 bgye 5o Of all Gl e Grizes wleols plaisl 95 4y quyn 3y5e laojs
(F Jsaz) ool yd V- FVAFFASY



g0 8 il (Goje> 3 39 (WS O caosol (p3Lis p 5999 0m0 (a3l (6,155 15U (im0 2L

ARA|

Ol guwo 3 susul Glaojem 105 33 O ool (5L oud dpmlone 3 3lioi(F) Jgu

G ST a9 e Car Y] (M3) aail Lo o] (spimgyoud ol 25
() Lwgy  fo gebno (Km) 059>
SRYS
M3
YYAYZIAQ - AY YYOOO INEIAR INERRY A AN s - VAZIY \
VYOV /VAYEY V0VD VASIEA VATEYZAYY oS - £N/0 Y
OY-2+/2-YYD YOAY \YY/-Y VYY - VAARY - s [NZA A
ARRAVARAARR G yyavy \idAtd YEYZY - FY - ol as FAIY ¥
APEIEEEYA- A vave YIF FEFYYYY - Vs OVA o
As-10FA0 VY 1909 VWIYA VFYAYYEQ + a8 5oVl - YEYIY
Jn!
FYVIYEYAASD Yevay \YIYA VYYAYYEQ + Kﬂo\J'l - \YYIY \4
Jo !

YOFY /7« AAYY Y-y A A A IR 4 - 2 YEAN A
YYEYN\FYFEA VoA A4 f.2EYY) oLTM - AINZA q
0YA/-AYEYYY RAAR NG DOVETA-. ol{lw“_ia - YO/ B
YOIYYYA- <A V- AYD AVAR! YYVVYA- - aUM YAQ/Y "
VYYYYIONYAA Yavo TN FEOVYYVEY P - VYWY \Y
\RARYIARAAR! YOOA YYIYY YYYVYYY-A g - YYOIY v
VEYIVEYYYYY INE YRR AVIFS INCARR AT - B YYSIY ¥
\YPPOIVOV VY A Y ARRV/AR VYV FageY g - ARINAY O
VeEV/ASPARY Yoof \iidd YEEVYY Shs - NN \#
FAZIYYYHAVY \YFVE #l-¥ FYVYYY - ol VAR v
) F/AYFAASA \fz2z2 FIVY FYFA-f- - ook YYAN A
IAARARA A YFVY YIYY YYYYYao B9k - YAY 14
ABY/AVYYYITY YyY- ATARY YAAAAYY Shs - #Y/f Yo
INAA R ¢4 FAVE YoV YOFFYYY RUYS - VE/f 13
FAVYATYE A YAYY VYV \YY-YYYY 2 - YYVIY Yy
\YYYP/NOF-a Yyagsy YONY ARYAARERV.V olSas - ¥ Yy
OAMNYADALY \.qf- 2IfY FEVEYYSR suum..:s - YYAIY Yy
fEEYIFVYYYYO Vo7 FIAA FAYYYOF ool - Yot Yo
YYV/¥A-YY VFVY ATATA VYFavay oLJw,:; - AA7A% \td
YYADAYYYAD oYy YY/IY YYYYorfy ohs ol VO Yy

Sl drngs azli 5 Jaoedun ) (55809, sl sl (g5lus laibil las ol ol el slalols> b 4y as g

et (S5909a asli (gilws labinl I alols als ulul opl el saalie LB (0) Jgux j0 a5 ob Jol> mls )

ol yhio ke LY 0592 05 4 5 omsl (lie n S 5 Censl S0 jlaia b ) 05> 05 4 bgiye a5 (5 e o5 0



SB35 b d
________ e ——————— ey
1F+F 5l % by oyleds ) oyl oF 6590

Yoism s ar Sy e b ol &l G 5t a5 03 Jole s ol olie g3los bl 5l ams 5o ol &l Glies iz on
O Jguz) ol 5o Jlaia LY 05> gy ye e (365 5 9l (olais

<l Sl (a3 ls gl Sldl anng 5 (S5 ¢ e «(Shalsynen Gloasli 54l 5 byl 4 az g b pulel ol
oS sl <Y ke L) el 05955 4 bgrye o ctal asli 5 45 ol i alols gl elul oyl s 2] 5
Lo 53 ol el Glie 308 0,08 18 65V a5 aslllae 590 slo a3l S 5l o595 5 (nl 45T ol (l onima s
Jouz) csl ools plaiz! g 4y aslllas 8,50 039> 13 YV cpo j0 |y 039> (5)luk (S a5 sl < /Y Jlaae LYY 0395 5 4
X\

a2l sl 5 guo 8 usal (sloo 3925 30 (WS GF ol (5 sl ps L o id :(0) Jgur

(WS o sl pasls St) o @il puw St) pul 059> 33
- [7Y /A \ ]
< IYY <IYY ARE A
/A \ <IYY Y
ALY </ ¥ </ ¥ ¥
./Ya ./.\ ‘/‘.\" a
YA o[+ o[+ 14
</ o[+ o[- '
AR o/-Y o[+ A
<IYY o[+Y o[+ q
N ol ol Y.
AR oo ofe o f 1
AR <IYY o[+ A \Y
I/ <169 AN WY
AR . AN ¥
<IYA AN AR \O
<\Y o[- ofe Y \$
ARE o/ o/ \v
./.\c ./.\ ofe) ‘A
oY o[-y [++¥ IR}
AR o[+ [++Y Y.
./.\" o[ ./..f "‘
./.A ./.ﬂ ./.\’ ""
AR BAIN - |0¥ Yy
BAtd RN o/ Yy
./.\c ./.ﬂ ./.\ "a
./.V o[ . "?

JYY <IYY o/ Yy




ey g0 8 il (Goje> 3 39 (WS O caosol (p3Lis p 5999 0m0 (a3l (6,155 15U (im0 2L

woledns 9 (5 a5 amatd

oo B ezul gloojs s 0 WS Ol cotal (a3l (ghslsynme (asls (5,138,50 Gliee b)) & pol Ghogsy 5o
ol 5 Sapp g 28,5 18 gy 5 syl 9550 a5 T Wl (s3sls e slopas s il Ghaghy cnl po wd Sl
508 @l lree 2S5 o dpmiloe Sa it OF VAF VY jlae ) 039 05 50 (a] Glie (e S350 el
30 85,8 ol Ol &l i o3 s a5 ol oLis s Gz ol Glis 1) CaSe e VITOVOY jlaie L YF 059> 5 0
Sl o3yl liw] gaoo B slaosem 5 50 ol ailw e oo YL ssimsylis a8 ol 2 AOV/AVYYIYY Jlade LY« )95 5
50 Sdllae Wb el cply a8 cool oog i Vo FVATEALY Jlakie L VF 0395 05 a0 by e 55 Ol ailiw e 0505
w9 plonil Gblie cnl ;5 Ol e (050 mly e (ogas
3 6 5YL mha 50 adlllas 0,50 sloasli a5l 059 5 cpl 45 sl () saims ylis a5 el +/PY Sk LV sul 0je 5
3550 055725 YV G 50 1y 035 55l e a8 ol oY Jlaie LYY 05>y bgs e b O el (e S 0,10
el 0ol plaisl sg5d axllas

Shews lagyT 50 (WS Ol casal ol o)l a5 laoj9> 105 RS oo g Sl Slaladl 00,5 oo slpin oy o
0 % gogmo > Ol sl asls b asl addllas 5,90 slaoje IS 10 laasls 5 dxwes aals b oS |l el b

sl g ol

Sloeas L 3 ookl b g 8 i, (635 ey 6551 Cmes {(VF+ +) L es ol o else ) woslpublacs 3 bl (5 Lol
A1)

solazsl (scbeizl slpazli ool o8l i b 6,85l sloo nl @b))‘ OYAA) £ s,8l s ‘u;;‘ﬂ'? zleo ¢y s yLall
YOY-YYY (O F o] mlie Sliangyy o comal are Cons

L_951.!.".10.;0 6u0¢5m ‘5‘)" h:a\.:.;ac‘ (5"""?‘95’") 9 r ‘(\f“) ‘& ‘L;H Wl}' ‘O clf.; LS.:\.; e 6«)“}5 4.0.{)'5 o E@L&d)%)’
YN Ol dengs 5 O a5 0SB Lo S8 4 asir ool >

SSe55850555 (315 5 ) (omeb Sl 6y ] (suttitign 5 el (VF+ ) ety o o5 eaton b o b gl
XEAY O el aihie s st ol aeey cldlas asldas oolaibs bl
https://www.srds.ir/article 132471.html

(s ol Sledmgh o)lpl (555 0 O sl S5 o Ol el sy S5, OVF ) 2 solie i didpe g p s S
AY=-YY YO Y

FE-YY O Gl anwgs g ol as i olnl jo ol Casel w8l jots gladsly cwyp (V2 Y) L55b0g, alols Ty s

OYAY) olpl O pole o poe (o &5 10

anlp Jae leslital b (ol (6,5 L o)1 bls,l g dhew s ganarged OF-F) . 2 |l @« 9m0 p cule
—EA (V)P sl ddlaie g (5 0 sl drwgs Sladllas dalilad (ool bl (sl oo, vl adg> 55,90 adlllae) aSils Judoo
https://www.srds.ir/article 214387.html.Af



https://www.srds.ir/article_132471.html
https://www.srds.ir/article_214387.html

S5 35 % Sabr I
-------- e 0
1F+F 5l % by oyleds ) oyl oF 6590

N TAYDY FYOFV: (OF) 12 ¢ Ll i psle

Ll sleddgh i (292 Ol 5 g wges) Ol Coal  Of lie Glogi 156V FA) o (soamo o 0l pibgls
ATY-010 F b o owlbw

Ao YEF (g5 alo olStils ol il «(65,9laS anwgs olazdl (VWAY) .z o cod  dilins i (5 50N

Ol (53,90 aalllan) (5Sil adgs o 6ylol Of Copae slagasls oL, OYA) L e lae B (b ¢ (555055
XYY oV ONE o)l iSa) g sskel a0 (555

Solil b jplid cudis juzul 039> 50 O Coial pagde Jolos VF 1) bzl Sig airdlo o ( Gby e e yiloy
YEAY O ol KT zehaw slegilele oo aloe (HES) oo 5 Luos oyl pllss cdlelss g 1>

Adb. (2020). Asian Water Development Outlook, Strengthening Water Security in Asia and the
Pacific.

Arreguin-Cortes, F.l., Saavedra-Horita, J.R., Rodriguez-Varela, J.M., Tzatchkov V.G., Cortez-
Mejia P.E., Llaguno-Guilber, to O. J. and Sainos-Candelario A. (2020). State level water security
indices in Mexico. Sustainable Earth, 3: 1-14

Calizaya A. Chaves H. Bengtsson L. Berndtsson R. and Hjorth P. (2008). Application of the
Watershed Sustainability Index to the Lake Poopo Watershed, Bolivia. Unesco/Phi Intern Conf on
Water and Global Change. 28 June. Montevideo, Uruguay.

Castillo, R.M., Wilhelm, F.M., Machado, K. (2019). A Clews Nexus modeling approach to assess
water security trajecto- ries and infrastructure needs in Latin America and the Carib-bean. Inter-
American Development Bank. Water and Sanita- tion Division. 63P

Catano, N, Marchand, M, Staley, S, Wang, Y. (2009). Development and Validation of the
Watershed Sustainability Index (Wsi) for the Watershed Cartago, Costa Rica: Comcure Report.

Chaves, H, M, Alipaz, S, (2007). An Integrated Indicator Based on Basin Hydrology,
Environment, Life, and Policy. The Watershed Sustainability Index. Water Resources Management
21:883-895

Chaves, H, M, L, (2011). Integrated Sustainability Analysis of Six Latin-American Help Basins.
Second International Symposium on Building Knowledge Bridges for a Sustainable Water Future.
November 21-24. Panama, Republic of Panama

Chaves, H, M, L, Alipaz, S, (2006). An Integrated Indicator Based on Basin Hydrology,
Environment, Life, and Policy. The Watershed Sustainability Index. Water Resources Management
21:883-895

Firdaus, R, Nakagoshi, N, Idris, A. (2014). Sustainability Assessment of Humid Tropical
Watershed: A Case of Batang Merao Watershed, Indonesia. Procedia Environmental Sciences
20:722-731

Hailu R., Tolossa D. and Alemu G. 2020. Household Wa- ter Security Index: Development and
Application in the Awash Basin of Ethiopia. International Journal of River Basin Management, 9:
1-17.

Integrated water Resources Management for Urumia lake basin, (2003), Water Research
Institulte, Tehran. IWRM, planning, Training Manual and operation Guide VNDP, (2006) Cap Net.

Integrated water Resources Management, (2000), Global water partner ship, technical advisory
committee (TAC), GWP, Stockholm.

IWRM for Sustainable Use for water, 50 years of International experience with the concept of
IWRM, (2004), Ministry of Agriculture Nether Lands.



o g0 8 il (Goje> 3 39 (WS O caosol (p3Lis p 5999 0m0 (a3l (6,155 15U (im0 2L

Marangoz, D, Daloglu, I. (2022), Development of a Water Security Index Incorporating Future
Challenges, Climate Change in the Mediterranean and Middle Eastern Region pp 313-329

Patrick, RJ. (2011a). Enhancing water security in Saskatchewan, Canada: an opportunity for a
water soft path. Water International 36 (6), 748-763

Xiao, S., Li, J., Xiao, H., Liu, F. (2007). Comprehensive assess- ment of water security for inland
watersheds in the Hexi Cor- ridor, Northwest China. Environ. Geol. 55 (2), 369-376.



