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Introducing Payment for Ecosystem Services (PES) Tool to Preserve
and Revitalize Wetlands Ecosystems

Morteza Tahami Pour Zarandi
Assistant Professor and Faculty Member, Faculty of Economics and Political Science, Shahid Beheshti

University, Tehran, Iran.
m_tahami@sbu.ac.ir

Abstract

The limitation of environmental resources and their reduction due to the expansion of
production activities creates many problems for today's society and future generations.
Therefore, it is necessary to use various tools, including economic instruments, in
order to rationalize the use of these resources. Hence, in the various countries of the
world, the use of economic instruments as complementary to environmental protection
policies has been considered as a key and effective component. One of the market-
based tools in this regard is the Payment for Ecosystem Services (PES) approach.
Payments for ecosystem services are payments to actions that raise the level of
ecosystem services desirable . In fact, it is an expert term used to describe a range of
innovative projects in which investors or users of natural services, such as ecosystem
services, make payments to providers of these services and sponsor them. This tool,
while clarifying the status of stakeholders and defining a framework for cooperation
and the division of tasks between them, by creating structures such as the market and
the financing entity, will be a guarantor of sustainability and protecting natural
ecosystems in the form of a long-term plan. In this study, we outline the dimensions,
framework, and implementation methods and the requirements for the realization and
sustainability of the PES approach. Based on internal and external experiences, the
areas of effective application of this instrument in the country in order to systematize
the role of stakeholders in good governance ecosystems are introduced. The
information provided in this study can be used for guidance on the use of this
instrument for the preservation and revitalization of natural ecosystems, including
wetlands in the country.

JEL Classification: Q57, E42.

Keywords: Natural Ecosystems, Stakeholders, Payment for Ecosystem Services, Iran.
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Potential of Jeiruod phosphate mine run-off on Jeiruod river
pollution

Behnam Rahmani Eivrigh*, Ahmad Abbasnejad, Hamid Reza Peyrowan

Abstract:

Water quality in rivers is generally linked with land-use in the catchment areas that
can affect the amount and quality of run-off during and following rainfall. Hence
well management in catchments can reduce budget of treatment. In this research
potential of run-off in Jeiroud phosphate mine on Jeiroud river pollution studied.
Vicinity of this mine to the Jeiroud River (The main river of Latian Basin) is the
main port of the work. To study these potential, parameters such as BOD, COD
and dissolved elements measured in groundwater and in this water after flow in
mining site. Results indicate increase in all measured parameters in water after
flow in mining site and this can be an alarm for this area and all other area with
such land-use.

Key words: Run-off, Jeiroud phosphate mine, Potential of pollution.



\ray ).ul.i ) o)Lm'ia «©9S JL»:

D93 S5 0 b (3909 00w — bl JLis ko 9 4 yoni
(45359 ol 153 190 axlllan) 89 o l) dbga> H& NS -y

T‘nga.c Msﬁ ‘\Cwﬁo Ou\jl-n
Maedemir1995@gmail.com ;loas!ss 1o jo5 plo olXisls wlids mudBl o)l cwlids IS gmiils =)
Hoo_ataei@yah00.com .|, )l a5 )5 plo olKiils Lol x> 05,5 Loiils =¥

oluS>
AL (i e 5l (S Olsie @ OV blie 5o b DL (5 Taog e (o Olge 4 (LSS
G plo )l s ol a4 JlSes 5l Lol gl oz g e o5 el Jb o pl ol a8 8
usLO.uo M L.SLQ U‘)”U )JLMJ lJ oy u;‘ Ll AJ)J) (5».‘> 9 L)L“"j U’“" ¢ ulﬁa.‘o ¢ J.u.u s asle ‘_;'.o.o-b
R )| U"‘"“ L).“ fﬁ‘“" 0,99 ulﬁj‘ g_A.LC‘ SLE] 4.».»5...: 8535 L @Y}l@ Lo.o.».o.d ULA) 9 ‘;MT a ‘).v) |
oz ey Sl 48,5 18 ) 090 99, ool asem JLSis dlie l jo.elil oo Jsb 4 Lo
Judoss cgze anlllas 8,90 dblate 4 olfiw] (p 005 Glaie 4 A,y Sbgiew oKl 3L Ll
gy 5l el oads solaul a¥lu 5 wilale &g ANVYATNYYY Slojoy90 j0 )L sbo ools I JlSis
S wmace o5 s 23,5 pladl Julod 5 e JIASS — cpn (850 (i9ni] st 3 G el
Jlo 31l 00g ) YYY-ATEY-ATOA-ITAONYYT-ATYR ldls jo oads ploil ()L e o i
ole )3 1) (Sl Glime (nyiien g peied 00 (o) p lelle (b B3k Ol (0 S als n ) TVO
Bl e g 31050 5 y9 el slo olo )3 (AL Oliee (2 %eS 5 S (o0 oamline Suiigd)l g (0098 sla
sl slo ;o wilale wlide ;o 5 09 W9, (g wVle ulde jo 55 el JIS e (903l 5l ool b ol
055 Fl o Jlslis pl )b ol ST et o Mg,y 286 b ole plu ;o ¢ &g, (sl BT g e ol 5
009 e HLSS Ll ogs dom s BBy 4 amgi b as oul wuais Sl gl Sl g e s S o

o)..f Oygo Sl uass 0g, cdily Abg> ;fl @L:.a S pde O ply yo Sgi o ol.e‘..m...s QT

Jl.\.:f O ‘GJL..XM.? 9, °"\‘;i‘} Aog> au'b)L) :‘54*15 u@)'j

doddo

b osuay oyl am0 7y Col S ol Cundg 0 g el Jloy 5l 5 Sid Camdg S el aay sliae 4 JluSis
U" rnj‘.b 0,99 g.;LSs‘ ulcl » 9 4.».,..49.».4 &959 L @Ys.lo Lu...«.: ULQ) ® 9 ‘;Mi L l];) ol A_JBL‘I.AA ‘Su..Jo 6[.9 ub.?u ).ALMJ
L Cumd pastie Ay SO S p e (Sley o3k o L melS s JLSlis aall e Jsb 4 Jle a5l i
Solaie bo ol )l g Jolge 4wl JLuSas (VWYY Logrns) Sloj o3h len jo aigy plen o)L o il .5k
30 s oy cpl e sely g jellas 51 (SG cnl loyen oy Coeal I 5L sl sols Ldos e ol o A el
Oyl Az lawgie ol o ge e w8l Joles 51 (Sl 0,65 w2 . Conl alie 3ol (556 g Les oy 4 ellilolic
O YAl gile) aoo lad 1) (ial38l &g,y 4 Jiled yae 0,5

& lual salel o BT dlex 5l 5,5 5 0 m sls5 Zlgal ( SLSL 5 ol slo v (JlSis las slaswly JS jeb &
o».\.».:" 9 JL’> L_g@-&b‘ mﬁ )‘ L.‘:’Qli—‘ 9 ol O9N 9 Sl 0»))5 d.’>‘5.4 s 61.0: L)‘)"’U ‘) o) OJS aSe Sl k_;o.‘.lﬁl C’;L&:
S 059> 0 250 Oyl g s JLSas (VWWAY 6550008 dunless calrs lo anliy glyzl ay (o8 15, 4l 5 )l
v 50 ool Gldlas (( JLSis 5 5L Ol 5 codBl Lyl Coenl e 4 0,00 (55,0liS 5 Ol (goladl (el

A


mailto:Maedemir1995@gmail.com

Sl daxwgi g (b 2bw o o Oladlas aobilad

aS ol Hlias gl aiBls  59iS Sy gt oSiusl Y8 5o ood Cughoy g Looe (y,b Olyss &gy oy 0 40 (VWAY) )
Sl JS 5 088 s e il s plie Gl Gel Wl ga et Cushy 8IS aian 5 Lo Sl
29,50 oaplive yliny ;5iS (5,5 5 (535 o Caemd )3 (gnd Cughy 5 Jlas slos b alall) jo Logas o) 050 slo el )y

43S JLodd o 09,0l S g olius! o d Cagbr ) g il Led Sl ks cwy U (WYAN) L Sen ¢ 590 28
Qg Lgl)b 95).&1...‘5 oK) 90 (o w5.|a) e g u,.fgb.o }5\» 9 Jéla:- sbos &Yl GL") sl S as M}f L Swen
o ol g I pogaty wig, (il xSl aVle Sley (g ol (pl o a5 cel b o cplacl ooy
il lasly oyl jo ped Cugb, a¥le Sae e Ol pwy e a4 s o (WWAR) o Kee o ioeilgeaes
Ml) &° Ls.....mlS ~.\J'5) 6‘)‘0 U‘M‘) ali.u.u‘ 09 (R 9o L.‘:‘W ws.lo) LSLQ L)a.‘>-L».» LSALQJ as ols uLm.l C.ll.u

=0 Osasl 3l eslinal b o3 08 o (b el Gl (o Cashy ST Sli plulis 4 (VYY) (ol 5 L3
Sl ool uolm‘ 05? Le |) UL'M" aslllao )97 6)Lo" 0,99 ‘5]0 vﬁbj)) Q"‘ )‘ J»él? 6Lm 4.:_9[) UAJLAAJ‘).’ J.\.:.’>L)).s LJLX.\S
3o oAEE 5l i oleya 10 a5 (6yeb 4y conl aile ade 1ul38l sle Wiy, 4 oed Cagby malS liae o iy ioren.
olo 50 T lime (p y5eS g 598 olo 10 o Cughoy LS lrae p yidon el ools olaisl 093 4 |, bl ol
ol Loy €989 2 (595

slo go)limg b Joo Soalad pae (58,5 Sl 3 b ()L g e meldl pss 236 oy 4 (VFR0) ol)lSen 5 il
sloo a5 ol Jl> j0 ply @il asles mals e Lo ST 0,90 ()b aS ol plas Sldllas ol gl sl eddl
5 onb Sl @y o0 moy axg BB SO cdl aeles lidl o § le ax 00 JAY STas gles 5V/-0 JElas
Oleie @ sl dlas,s (VD) o) Ken g gl 09 wle> 5L als 51 oo QT e Slod Yt a5 cunles iul8l
Sloy Gy s b Joe 5l eslawl b Goleks 35l 0595 Sloj (g 5l ooliiwl b wlidlse JLSis 3y (cw)y 9 (o Gl
oLl ka3 o] 5o LS\ YAV-AYOY gkl sldles jo JluSlis a5 S, mlis ol 4 ARIMA MA.ARARMA )L
U‘)M 9 O2) Sl ! au\ié; oualine Gw.&bls &5) )LCT )Bﬂl.ﬁjs &)P‘ L)L’)BL u,uLo.Lw oli».u.dl » 9 asls @w‘)j‘ A.v'j)
03,8 sy n 1y ooz w53 (o Sugb) S Gloy SlpsS(YVe - V)

Qo) Jobw oeldl JluSis alluY e v oo JSis asli 0,5 5 2ol flgie b gl dlie jo (Y20 ) )L, 5 1S
u|)l5.o.m 9 GLMMLJ <° Ode @Yj.lc 9 Ode ol.ajf Lng wr 0 SPLS ua?L.J )l ).: J.aj.c EDI ua}Lw as ..\JM) LT w‘
039y ol Bl wig, ghyls sl LY o 60,8 Gl YD 0,50 S b s O Cusb, g oyl Les Dlligs gy iy jo (Y1 0)
Slol® g SYsb JSis g by oKyl g b olo jo JluSas pglas g 19565 oSl jo YU JLSlis ool a5 o,
Jodljgrns” ylgie b (gl e ,0 (Vo)) LS55 5 (BBl oo onmlie oli)s 5 p > slo oSl jo JluSizs VL
b Juds o el 5 caslio Z g PHDLPSL glo asls a5 waw) 4l ol 4 jelly JlSas asls Jdow o0

b QS e 5 S 0 Sefslsnid Sl puenillle 4 wiz " lyie b gl dlis o (VAN Sen 5 bl
aod ;o JlSas 5l il e g S ey saaie gl eSSl Ho Xylem g o caSls 45 aisls olad  Jlusas
9 L».g.«.JL?u‘y.) | )lfd.JLQ > 4.:; thoJ B ww )l (sMJLJ =9 ;_?)A B é‘J?)M CnSl 9 | ob):.wf L>
Azl ol 4 e 30 ol 0,58 35.SGRACE laslive jl eolaiwl b ais jo JluSis Slaogas alis o (V1Y) Sen
sl lad 55 Gl wlie o JLSis 658 aasiin ol JWSDI oily ;o 4z BB in slozel a5 o,

axlllan 3 )90 ddilrie

G35y M Gloe S 50 ads> ol wilie (35 50 M o s dilats jladg (gl lgie 4 05 eunl; i pl 4ds>

fY



\yay )""’Ll ‘@ o)lm';’: «©9S JL»)

0dgaoe (B8 50 o5 (gl b oad ALl o El)] Sl gy (o0 $rB Camm 4z 2 5 Wl (0 AR G)0 4 0 f Ceon
3 6 bl 5 Glowd Vg5 s ol 4o ol 0aiS el e 0,5 o )8 65T sl s (S35 50 (s 990
9 09y odial) s CewdVL (23 o A3LE 5 b dedr Guizmen 5 Adg> Olw (A5 0 STy §pb Sleli)] [0 By gl
Oy e W05, il 0051 Sgzg a1y 05, el AilEog, Eaame ;0 45 LBl e 09, eakl; s Cawd ) £ 8 slo AL
Sydbise o33 G538 YU 4 5 eogei (155 15 09, eanly sl ads> a5 05d (oo g (lnl (5350 DO ailssy,

el 43,8 15 Jleds (o,e VYT LYYy Bon JobOYOYF L0 O Vs opl oldlis clatse

ol yo 090005 Abge Comdge-) S

b g, 9 olge
dalllas 350 ailate 4y olSins] (iS55 45 4359 oKl 35k 5ol Sl 09, oanyly adg> JLSis 5 i)l (guoyp oz
D58l oy bags solitul 0550 (sl ools iomiw 5l e jslate (pl dnCewl sads solatwl VYYA VYA g Lol sla 0,90 el
ooliiwl o)l Xy, crmnd Sz oS = cpe 65l LL gesT 5l LT pogr gl 5l leselsl oY JS2) NCSSs minitab
Soe oty (pSile o g 00,5 4 EXCEL L1581 05 50 T sla sols sla slSole b sols ol (5,910,551 Ll 0030 ,5

23,5 4 ol sl loges 5 0l dwle )] £985 Jloi| duoyo 5 4Vl g dilalec 4l

A3



Sl daxwgi g (b 2bw o o Oladlas aobilad

el Froenlity ot of MAR_ Wisibll Frobabity Pk of FEE_ Wb Frobabily Fiot of JAH,

-
F S
N
-
A
gl el (o sy ebals (s gl ola (ol
‘Weibul Probahily Piok of JUNE Wekbul Frobablity Piot of MAY
-
e
R
. . -

L\ :
i
\
\
\

= En o
' a7 ) S b
S —— WWelbul Disiribution
ih ol 4 sl (o Lias! ale{ize
Vsioull Frobebily Fiotof SEP_ Wiw'elbull Probability Piot of AUG_ ‘Webul Frobabillty Fiotof JULY
E iE B
«* ™
i 5 E
o A 3
] .
e é
P <47 £3 i a EE 23 &
W ansm iaiz Diatrmusizn
el e [ 2 ET L
\Wedbuil Probablity Plot of DEC: W'elbul Probablity Fiotof NOW_
B i .
; B
a ' -
] o B
M
e
e Eg 5 £y
‘Weibul Cistibuticn
nlnn ala {3 g el 2 ale 3

NCSS 13381 p 5 brwgi axlliae 3550 dibiive bk ailale gl o5l lxigg harin —Y JSCb

JINS— o0 53050

5 Ssz o5 (ale oalo Mo ()8 piolie ply o 5 @il b oolo )by os b b Jloy sl s @ 5L sl ol

39y 2 ) 4 Wy, b)) sskate 4 g 039 (698 Sl W)l (s Stz Slyml a3 L8, 5laST ol esls g W)l ol (FaeaS
el 25 5 a olaSl sl & gasl sl 2l S e

S 1l gl cnl ploxl sl ol plol L ools 0 aig; 40958 3929 pae b 925 (T b ools (o (Solai (g0l

29 oo oolitl o5 abaly 5l b i (e slp g Wigd oo 59 45, 55k sla
4p

T_dN(N—l) =1
e o Cawd &y bl 5le 05,8 13 O]jlmJNl @3, 5l 55850 b 4, slasd gaemeP 9JIM—QA°)MTT
P=Y"1ni

D9 s ool 45 adaly ST o)Ll o Jlowine iomiw sl
(t)"" __ V4n+10
—+g= 9n(n-1)

¥F



WAY s oy osled o9 Jluo

i G ] Sl o] et 0 [P PN R gL

y = -3E-06x" + 0.0005x” - 0.039x* + 1.2674x% - 17.819x% + 96.207x + 805.88
R*=0.3659

y = -SE-07x5 + 1E-04x> - 0.0049x* + 0,.0015x% + 5.7719x%% - 121.63x + 722.4‘

SR

88

adinn g o o (CuaSw o (ygudun) i Slgiaw 1o (9535 GYU 49 639,99 olile Jy ol | Al O paxa. ¥ ISl
OYAYA olal) g JLsSlis 9 Jloy b Jlo oges

e s ol e a1y glel St Slgiw [0 &5 4 (699,9 oBule; o olfiws] AVl Ol ez a5 Jloges oyl

$oy298 olSitus] aVle Faijl polie emen 6,500 (o aastuin Jlo poodle ] Jsb jgmme a5 Cal ouds gum i 3lp

399 (295 @‘52.9& oKl VY |‘5)5...c u‘p»wLQJLwW)Q R o..\.’o)f A.:HG!L.;JJS‘SILM Isobob.‘m
el 08 )5 oy (6 pKedr Grals oo am VYYY L Ll ol

[ TSy Ease Qg+ Qs)) g7t Epn |

WABGIYEA Jlo 51095 00l 5151 adg> (2955 5 60953 T IS o> F S

A\



Sl azwgi g (b 2bw o § uxo Gilalllao aolilasd

Gloy g JLuSis o)l90 el oud pms i AV (6 5lel 0590 o )3 39, 0anl; 5 pl ddg> (29,5 5 (53959 o e

TV Lo o s sl o ool olis PELAT0 &jo 4 Jlays gl S,k polio b olyan Jlogai Jsb jome 5o

Gl Se3sh YU 53555 ST 095 U Gy JLVO 350 Sl el o0y (5355 5| i ad9> | rgs i) TYY
sl 03,5 Mgy guslasl Slyis o T (2955 (ol (et 2 9 Sl 00,5 oy (6 oSt

g L == drtod 0D fge Sl pm == (s V) Sty |

(AF-IYAY Lo l) 2l YAL-IYPA JLw 51895 0udsl) }.u.gi ade> Yoo ol g olhl S e O JSCH

odlitsl BB (oo 9 el g 45 ply spae ol 4 pl ade Sy o aVle ger Y3 IS e I pasy

byl b (s sl g, Sl oolinl b il Gyl slo ads> )0 e L oy (ogel et glp 99,5 (oo o
5 Jsene ladig) 5158 1) (i sl 5 (oo slealily) pze (e aizled g0 dslona | (92 SY535 pe S (L o0
G5z Y93 S Dl 4y Sl Fse Ll jlaie iVl Sl piigled g0 adgm 0 1) S50 b e (oo dilome pgusye
aLbls 3539 ol adg> 10 i was Ol Jlo 10 caSe e (ygeka VYOA 398 L)V (g kel 0y50 Jsb jo. ol a8 L5

]

1.75

0.63 0.65

PNI ol 5 JIaS oo cyge)! 31 eolicin! b ailale byl loies. JSCi

\2



\ray )-ul.:' T o)lm’b «©9S JL»)

25 4

15 -

A A

3

(43,9) ailale o)yl Hloged ¥ Ui

2.78

¥ é’\ ;9\ g fg " Y’)\ o3 ff} )\7? ? :\°'? %?f

)
.3.-

oyt Gorbo ol 3l lojls T wilale LS5l lime ol 45 Aibloa) FAFAVYYY (glells 51 ot oaaline (gla oges
DS 5 5 o aslie e 00y sla obe 53 1y S Gline o yiber ol s fogad dglie 5 0 ol sl
b bl JIasS (e gl T eolaitnl LD laged 4y azgil. Casl oads camlie ype g 0loye 5 500 sl olo o 3L lree
2gy W86 Lo ole plo ;o 5 Wy, )l ,31 g speeyd oS slo ole o allale ulide ;o 5 350 gy g AVl lide 5o
REIg

A



. 78-€8ET
I ¢8-T8¢ET
"~ 08-6LET
- 8L-LLET
- SLVLET
C €L-TLET

~ T/L-0LET
 69-89¢T

Sl daxwgi g (b 2bw o o Oladlas aobilad

- £9-99€T
~ G9-¥9€T
- €9-79€T
~ 19-09€T
" 65-8GET
- /S-9GET

- G99-PSET

C €5-7SET
- 67-8YET
- 9p-SYET
- by-EPET
- TY-THET
- Ov-6EET
- 8E-LE€ET
- 9e-GEET

- pE-€EET

- Ce-TeeT

 6C-8CET

40 -
35
30
25
20

15
10
5
0

(43359) a¥lw (Saiyly oy 9.9 S5

[ 78-€8€ET
| (8-T8¢ET
w 08-6L€T
"~ 8L-LLET
L SLvLET
L ELTLET
C TL-0LET
© 69-89¢T
- £9-99¢T
- 99-v9¢ET
- €9-09¢T
© 19-09¢T
| 69-8S€T
© £S-9S¢€T
- 9S-vSET
- €9-¢GET
_ 67-87ET
-~ 9v-avET
C vr-eveET
_ Cr-TPET
-~ Ov-6E€T
| 8E-LEET
| 9€-q€eT
_ pe-ceel
o ce-Teet
| 6C-8CET

o

(43359) ¥ lw (Sl (o) ye S5

1SS Azl

el 0alds Hla3 5 g0 Abgr al JLSis cel (b 0geS Jule (yued a5 puiind 00l gy bl b 550 ol
SHIWYYANYYY slo Sl b el JLSis 50 cov 055 515 mo bl 4 Cans (6 ,5Y0 Sally 95, o]y ase>

Ok Olyee G YATATYY Gledl (b o 5l )50 olis) el sl (31 (e 5o 008 plonil sl (o) 2 b
SreS 2ol an AV TYO Lo 5l s logel (nl Beb. Coul 035 FYF-1FEY-1 ¥R FAA-VFYF-1FYA sl )0 ol aloe]

A

Ll ol b ailale sl 3,k oyt w5l e LSS Sl 1) 055 JLSis wad 090 45 canl 0nd O liee 033,

Ol 5haw ol 009y (cuwy 0590 sldlo (b (35l (e oy

Ol el aS g oumlice v 4 VYYD Jlu 31 5L malS lie 5 asaid Lol ool 0090 (5L al38] g 0guaS” dalis o2

0,95 &) 3l o mol 00gr )L 0gueS ALV F 0,90
Sl 00l oamline olo 9 0 10 )L liee (p e 9. i)l g (29,9,8 sl ole yor Jloye dilale Jloged 4y Jloged o)y



\ray ).ul.i ) o)Lm'Z: «©9S JL»:

O S aS0g eedlss g, dug) (6,5 dad JLSas b asess j0 9 Gl oads aulS ol e 51 o jo <8381 lade pl a5
JBlewls salgs ol jon 4 (6 p0b ol Ollus a5 b salgs Ase> oy ol IlSis el 0,55 ploel p3Y slo (6,5
Lol 1990 (s Lo BB e 4 azgi b aS ool wyais Sladl slo cdleo g canyo Sy e 095 il o JlSlas ) )L ol

355 Ojge Ha oz 8y cail ads> O wlie Sy pae 3 pal) )0 dgiue Sleriny ()] (o pdy LSS

F

slo)Sal, 5 (Jlsis SIS o aled (rmagd 109,55 ads> (JluSid 5 (211 Wy, Ll (0 YAA) . 6 latie)
O (e

lode (69,50 axlllasne o (6,5 oansl 5 wlale slales 5)5l 5 10 45558 slo Jaw 0, 5.\ YAY).z0 Slusg )50
YoV YE ol olKeslse wuldl jois Lo ushyisS sl g s dlate il 0557 prmgenigive

Sl e SV s ISz g 5,k Ot Wy, e vy (VFA0) 0y 6,8k s oot 0 gllas. . SLE-Y
59 0Bl 16990 anlllae. (So5 g8

pe (28,5 1550 )l g Lo 2 el i 3B (1 VR)Bpholyey: ool lalesp gutings a5 o il
Voo )ladl 0)93 (535l9 008 dlome. gl (sla 0 4d9> (63,90 dnlllan (oolll slagy liw 5 Lo Joo Coualad

$9y50 asdlas ool ailin] o> (g, b (595 00 JluSis Llw. (YY) c0upl cllas 5 walilS e, 0y ,5-0
Syl 02030 0 les. i 0,90 sl Adgm o pie asliiagh A S ol asg>

9 b ojled Gy (sl dihaie 32 4sly g Wk o3 ()8 o (b Glts 0L 9 Led Sl (o 00l (s 5lon—F
Obas

ol 6890 aslllae. ;31 slo ans (b )l 5950 (oo Sugb 9 Lod 13U (o) (VWA )0 Sles 2 (Se-Y
YA 0 Lets A Y oliaslss g Jlor ldliz olojlonylos;

oo An s oLl gt sl oloolnl slsa s SLOYA ) Ladllglo. oLsgameA

o 5 adllas lojle . Jol Sl o sla asle 5 JLSas 5 s asdie (VFAR) 03l (g2 15 03]3 (553
O (o) oKl Sl pgle oS

o) ade Lo )b oLl leasl Jsl ol (Y FAY) g, ool sl ol oKl L yar. skl £l il +
). Shaban .A.2008. Indicator and Aspects of Hydrogical Drought in Lebanon. Springer science +

Business Media B.V. Water Resour Manage 1875-1891.
vv. Shafer, B.A. and Dezman, L.E.1982. Development of a Surface Water Supply Index (SWSI) to

assess the severity of drought condition in snowpack runoff area, Proc. Western Snow Conf., pp 164-175.
vv. Sohrabi, Mohammad, Ryu.John.H, Abatzoglou. John, and Tracy, J. 2012. Climat extrem and its

Linkage to regional drought over ldaho, USA. Springer science + Business Media B.V, Nat Hazard.
vf.Serrano, A, Mateos, V.L, Garcia, J. A, 1999, Trend analysis of monthly precipitation over the iberian

peninsula for the period 1921-1995, Physics and Chemistry of the Earth, Part B: Hydrology, Oceans and
Atmosphere, Volume 24, Issues 1-2, Pages 85-90.
vo. Gonzaled-Hidalgo, J.c, M.Deluis,J.Raventos and. Sanchez , 2001, international Journal of

climatology , 843-860.
AgTatli, H, Turkes, M, 2011, Empirical Orthogonal Function analysis of the palmer drought indices,

Agricultural and Forest Meteorology.
17Kim, D, W&Byun, H& Choi, K, 2009, Evaluation, modification, and application of the Effective

Drought Index, Jornal of Hydroligy, 378, 1-12.

&



Sl daxwgi g (b 2bw o o Oladlas aobilad

The analysis of drought (climatic — hydrologic) by using Man- Kendal
test in Zayandehrood basin (Case study: Varzaneh station)

Maedeh mirfattah'.hooshmand ataei?
1-MA Student of climatology payam noor university of Isfahan
2-Associate Professor.Department of Geography. payam noor university tehran.ran

Abstract

Droughts are considered to be the most disastrous natural disasters in the face of
the flood. This is while the dangers of drought are far more than those of other
natural disasters such as floods, storms, volcanoes and even earthquakes. This
phenomenon differs from other natural crises because it has been slowly and
relatively long, and most often it lasts more than a few years. In this paper, the
drought of Zayandeh Rood Basin has been studied. In order to estimate the
precipitation of synoptic station Varzaneh as the nearest station to the study area,
for the analysis of drought, rainfall data was used in the period of 1327-1384,
monthly and yearly. The precipitation parameter process was also calculated and
analyzed by a non-parametric test-Kendall test. The results show that the highest
precipitation was carried out in 1329-1334-1355-1357-1377. Since 1996, the
lowest rainfall has been observed in the years studied and the highest rainfall is
observed in April and April and the lowest rainfall was observed in Shahrivar,
August and October. Using the Man Kandal test, the rainfall parameter was
measured on a scale It was yearly without trend and it is on a monthly scale in the
months of June, July, October and December, and in other months it lacks trend.
The other losses of this period are due to the lack of proper management and
human intervention that has been exacerbated by Considering the unpredictability
but its repeatability is suggested in the water resource management strategy of the
catchment area The river will be revised.

Key words: Precipitation, Zayandehrood Basin, Drought, Man Kendall Test
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Abstract

Population growth and rising water demand make our country, which is part of the
world's arid regions, on the brink of a crisis of water. Water scarcity is one of the
challenges that the world faces today. Water resources constraints have attracted
the attention of researchers and authorities to the fundamental use of
unconventional waters such as saline water and urban and industrial wastewater.
Among the low quality water sources, municipal wastewater is less expensive and
considered attractive for irrigation in water-scarce regions. This wastewater is
composed of 99.9% water together with small concentrations of suspended and
dissolved organic and inorganic solids. It generally contains carbohydrates, lignin,
fats, soaps, synthetic detergents, proteins and their decomposition products. It may
also include a broad spectrum of contaminants such as macro- and micronutrients
for plants, salts and specific ions, and inorganic substances, including a number of
toxic elements such as heavy metals. The composition of wastewater, however,
differs widely from place to place, even within a country. High energy costs,
technology requirements and frequent problems with maintaining treatment plants
render wastewater treatment ineffective for use in most developing countries. The
results of water comparison showed nitrogen and acidity of wastewater were
significantly higher than well water. The results of analysis of soil parameters
showed that soil carbon in rice lands with an average value of 1.14 was higher than
cauliflower with an average value of 1.01 and Soil acidity in cauliflower lands with
a mean value of 51.5 was higher than rice land with an average of 6.9. On the other
hand, all soil parameters of the fields that are irrigated with well water and
wastewater have a significant difference. As a result, the water used to irrigate it
has a direct impact on soil factors, so that soil factors in irrigated fields have higher
values relative to irrigated wells. The presence of solids in sewage and municipal
wastewater, by increasing organic carbon, salinity and reducing soil acidity, have
caused changes in physical indices such as porosity reduction, permeability, water
diffusion and water conductivity, or density increase, penetration resistance and
soil density. The effect of changing the amount of these parameters on the soil is to
destroy the soil structure, reduce the rate of penetration and movement of water,
create runoff and soil erosion, which has an adverse effect on the plant due to
reduced water holding capacity, reduced water and nutrient uptake, decreased
growth And performance.

Keywords: rice, wastewater, soil, agriculture, Brassica oleracea var. botrytis
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Abstract

The purpose of this study was to study and identify the effects of biological
substances on the health and health of the community and on the pollutants
surrounding the environment of Iran. The research methodology in this research is
a combination of statistical, descriptive, analytical and idea methods The
systematic steps are systematic. On the removal of heavy metals using
microorganisms and growth conditions, from wastewater from copper whitening
workshop, water entering the wastewater treatment plant, drinking water near the
gas station in Qom and wastewater containing lead from the activities of melting
plants in Qom industrial city, sampling Done. In addition to the microscopic
microscopic microscopic examination of carbohydrate fermentation test, to
determine the yeast of Saccharomyces cerevisiae, the samples were also evaluated
using a Potato Dextrose Agar culture technique, also known as PDA. Findings
showed that the rate of absorption of lead by strain increased contact time from 0.5
to 2 hours, while the absorption rate increased rapidly, while with prolongation of
contact time from 2 to 24 hours gradually The amount of adsorption is increased,
therefore, the bioavailability increases with decreasing temperature. Conclusion:
The present paper seeks to thoroughly investigate the impacts of biological
substances on the health and environment of the community and on environmental
pollution. Due to existing crisis, it seems rational that on the side of the
macroeconomic programs in the country the use of biotechnology as Have a
backup.

Key words: biological materials, microorganisms, environmental pollution.
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