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Analyzing the Impact of Climate Change and human Interface on Drought of Groundwater Resources, case
study: Dezful-Andimeshk
Maryam Naeimi! Samira Zandifar?
1.Assistant Professor, Desert Research Department, Research Institute of Forest and Rangeland, AREEO, Tehran.
naeimi@rifr-ac.ir
1.Assistant Professor, Desert Research Department, Research Institute of Forest and Rangeland, AREEO, Tehran.
Abstract
Dezful-Andimeshk plain is the largest and most important plain of Khuzestan province in terms of agriculture and
increasing demand for the use of groundwater resources in agriculture is expanding. Therefore, evaluation of natural
and human effects on mini groundwater resources is very important. The study of the effects of climate change and
human interventions on groundwater resources with emphasis on the factors affecting the decline of groundwater
levels is necessary in order to provide management solutions for these vital resources. For this purpose, in the present
study, the trend of quantitative and qualitative changes in groundwater in the aquifers of Dezful-Andimeshk study
area in Khuzestan province in a 15-year statistical period up to 1396 was investigated. Then, in order to identify the
share of human activities and climate, the impact of groundwater abstraction and the trend of groundwater level
changes were analyzed using GRI and SDI drought indices. Groundwater level changes in the Dezful-Andimeshk
plain are generally declining and the groundwater level has decreased by 4.7 meters during the study period. Also, the
results of low correlation between surface and groundwater drought indices showed that the cause of water level
decline in aquifers The plain is due to uncontrolled harvests.
Keywords: Depletion of Groundwater level, water resources management, Arid and Semi-arid lands, Dezful-
Andimeshk.
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Abstract

This paper was performed to simulate potential evapotranspiration (ETo) in northeastern Iran based on the Penman-
Monteith equation using simulated meteorological parameters by five CIMP5 general circulation models (Hadgem,
ipls, gfdl, Miroc and Norsem) under two scenarios: RCP4.5 and RCP8.5 from 2081 to 2100. The results showed that
the accuracy of simulation of ETo of all five general circulation models was high due to low values of absolute error
for all cities (NRMSE <15%). Trend analysis also showed that the ETo of the region under the RCP8.5 scenario
increases at a rate of 0.6 mm year*, which is approximately 1.5 times the current situation. In general, ETo under both
scenarios (RCP4.5 and RCP8.5) is experiencing an increasing trend (2.8 and 4.6 mm year*, respectively) from 1970-
2100. Since solar radiation, wind speeds, and relative humidity will experience significant changes in the future similar
to temperature, it can be concluded that the increase in ETo is not only due to the increase in temperature. In general,
ETo, which is an indicator of atmospheric evaporation demand, is expected to change with global climate change and
create more challenges for regional agricultural water use in the future.

Keywords: Penman-Monteith, Reference Evapotranspiration, Climate Change, General Circulation Models
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Abstract

The subsistence of many farmers is dependent on the rainfed agriculture. Nevertheless, the rainfed agriculture is
very sensitive to weather and climate components. In order to provide a perspective of rainfed agriculture status over
Iran, this study aims to quantify uncertainties existing in yield anomalies responses to climate change in the future;
for four strategic rainfed crops including wheat, barley, soybeans, and alfalfa. Three types of uncertainty were taken
into account in the current study including uncertainty coming from (1) the regional climate models' outputs; (2)
crop models; and (3) the stochastic nature of statistically downscaled outputs. The multiple linear regression models
(MLRs) were used as crop models along with an index depicting water balance known as the standardized
precipitation evapotranspiration index, SPEI. According to the cross-validation, averaging on all crops and
calibration sets more than 80% of the observed values fell within the 95% prediction intervals. Findings showed that
with the exception of some cases, most crops will experience a decrease in yield arising from climate change.
Among under study crops, alfalfa had the most decrease in yield under RCP8.5 and EC-REGC model. Hence,
management options e.g., applying nuclear techniques, should be adopted by decision-makers to mitigate climate
change impacts.

Keywords: Yield anomalies; SPEI; Cross-validation; Drought; Nuclear Techniques
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Evaluation the effect of climatic factors on water requirement estimation for sustainable management of
water resources

Laleh Parviz
Associate Professor, Faculty of Agriculture, Azarbaijan Shahid Madani University(laleh_parviz@yahoo.com)

Abstract

With rapid growth of population and the need for water supply schemes, the adoption of irrigation management
strategies has great importance. In this study, water requirement of wheat and sorghum in East Azerbaijan province
(Mieneh) were estimated using support vector regression with emphasis on the impact of climatic factors. In the first
case, minimum temperature, maximum temperature, precipitation, wind speed and relative humidity during 2000-
2019 were used as input data. In the second case, the selection of input data was basis on the maximum correlation
coefficient of data with water requirement which maximum temperature and wind speed were selected. In the
second case, the error values of water requirement estimation was reduced, so that the percentage reduction of
RMSE and RRMSE from first to second case for wheat water requirement was 34.07% and 34.37%, respectively
and for sorghum was 5.72% and 5.12%, respectively. The correlation coefficient increasing from first to second case
for wheat and sorghum was equal to 9.91% and 1.05%. Other input data such as minimum temperature and
precipitation were also examined to model water requirement and in this case the error value (increasing 45.14%
RMSE) increased compared to the first case. Therefore, the type of input data is important in modeling of water
requirement and it is necessary to determine the effective data in modeling.

Key words: Water requirement, Correlation coefficient, Modeling, Effective data
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Soil Wind Erodibility of the Urmia Lake Eastern shores
Saghar Chakherlou'*, Ali Asghar Jafarzadeh?

*IPhD in Soil Genesis, Classification and Evaluation, Soil Science Department, University of Tabriz,
saghar.chakherloo@yahoo.com

2Professor of Soil Genesis, Classification and Evaluation, Soil Science Department, University of Tabriz

Abstract

Wind erodibility is one of the most important determining parameters of wind erosion under certain climatic
conditions. The main objective of this research was mapping of soil erodibility through empirical relationship between
satellite imagery and physicochemical properties and estimation of soil erosion using a comprehensive assessment
model, Wind tunnel experiments at a distance of 20 cm from the tunnel floor, revealed wind erodibility of 2.92 ((g m
2min)/ (ms™2)). Also stepwise regression results showed that among the physicochemical properties of soils, erodible
fraction was the most important soil property which used in estimating erodibility and has a positive correlation with
soil erodibility. The mean weight of aggregate diameter had negative correlation with soil erodibility and no
relationship was found between soil chemical properties and erodibility. the artificial neural network has a higher
capability in classifying and mapping erodibility. Finally the results showed that the overall classification accuracy is
57.1%.

Key Words: Wind tunnel, physicochemical properties, Urmia Lake, Digital mapping, Soil erodibility
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Performance of RS and GIS systems in estimating wind erosion in east coast of Urmia Lake
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Abstract

Wind erosion is one of the important aspects of land degradation in arid and semi-arid regions. In this study, a Comprehensive
evaluation model with estimated accuracy of 66.12% was used to estimate soil erosion on the eastern shore of Urmia Lake, using
six important soil erosion factors, soil and crustal indices, vegetation cover, Wind intensity and number of snow days are used..
The AHP method was also used to determine the weight of each agent in a multi-criteria system during the years 2005-2017 and
very poor vegetation cover with low annual variations was identified as the most important factor affecting the wind erosion model.
The results showed that high erosion showed the best accuracy (0.76), low erosion (0.64) and moderate erosion (0.57) and low and
medium erosion accuracy was due to higher field observation points. Areas of severe erosion affect the accuracy of the evaluation
results. The accuracy of the model presented in the explanation of the severe wind erosion class is higher than the other classes and
represents 45.56% of the study area in the severe wind erosion class (WEI <0.53), while 23.97% has erosion Moderate (0.48>
WEI> 0.53) and 30.47% have low erosion (0.48> WEI). Consequently, the accuracy of the overall assessment of soil erosion model
developed in this study could be of good application in the eastern part of Lake Urmia.results show trend reducing the intensity of
erosion from the middle to the north and south.

Key words: Wind erosion of soil, East coast of Urmia Lake, AHP, GIS, RS


mailto:saghar.chakherloo@yahoo.com

S 99 sl i Sl 1 g Jloio JI > g sadid S 1 90 W9 5 (w3 9
o 3 wine ol Wi 93 (it Cutolg

Ol S )395 cgmolnlS 53,1

nghahreman@ut.ac.ir ;| 5 ol8ils Slobl (g Lol cwaige 09,5 ¢ Lils-)

ouS

sl i &l g (g el LU 6L¢‘35A}—| 31 oolatuwl b (ETO/Epan) ClS o sloy Dl Wgy gwyp Bon
— 0o anj b wil oo ped8l o5 slags jliw co PenPan Jowe 3l Jols caid 3l e polie uﬂ A JOUEY,
9 g oM Gleal Slealliw! o cuis s sialS W, saies Hlas (VAAY-YVA) il oy90 jo JlasS
@ by po (e SoaSS s by, bl (dalS ol (0 YL (le (plyo a8 el lo S ol jo (cil38l g
LS'“"‘)B‘ u\Jj.A Y‘/\‘—Y\ . ‘5Y~&~—Y~Y°\ ‘Y‘Y‘—Y‘fﬂ OA—UT 0)5») dw )d .\35) L)"‘ e ML:GA).Q,MJ}: oli».....:‘
OY/F L ply oy FIV iy a4y 4l 0,90 ds Cand 490 g e « o3 o.\;,J 0,99 §lp cuid 3l s Ol
b Grals Giede VIV L ol ao )0 MA 5 siado AYL pl a0 )0 IV el o

PenPan Jows «ig, qouldl jss s 51 55 1 goadsS 5519

doddo

Ol il Cupte )3 (o3h cuenl ] @l g 1S o Wl 6550 g Ol Slea kel S i g o S
5 aSasl o (Pan Evaporation) c.is jl 25 waeS oyl ladsa 1 (SO oy Ol plie Cuple 5 JlSis
G5y & ETo = KpEpan daly 5l g oads (608 o3l D lulinl (638 slacuis lwg logas wliilsy (slealKiw)
3 La‘;oﬁﬂ Ol 5 SlllS slasl8 jLacil e 51 sauas oy B pae lagy Liws (pl 0,5 &S] Lol bl
5 olwd (IPCCY-\Y )oiws  RCP85RCPERCPASRCP2.6 ol calie cdl> gz s
Cou¥ VY —VeVeoya0 b agine o ;o Jewdln 3w, o med8lss 1 ooy 4 (VWA0) ),
= e Gl jee 45 QL8 5 az S g dilo @lNuuLuf) Sy Sl Juw S 65,55 L g RCP slogs L
ol Jle sywibeole,s 5 rals Jlo p S sleole 0wl 0y90 4 Ced b_';'l Slooyg0,0  Jsliy 5 a5
3 e Soslal sl wa>ls Olse & cad 3l s e Slpess gy 4 (VVY) ole PRI EREAPES
log] Baiis @ls .oi3lo, w0 CMIPS o l8l Jow VY >9,59 Pen Pan Joe 5l oolaiwl b s> (5 ,uses
99 oo YAV Y-V . 4)[) 0,90 4 u.a.....u YeVeVYeo 9 YeVYV-Y. 0 0,99 lea)é (Epan) G )l )w als uLA.AA-’
S Ll S gl sles jo 0ul gu i il s 4 Boes a5 Wb oo ]33 RCP8.54 RCP4.5 o L
@SS o dumle gl ol lis s il leal cwlislgs (VYYY-1YAY) als 10 (s k] slassls b
oolisl Slsal canldl Lyl yd o bl g, 5hejey 00 05k 5o 5 Sigms I i, 5l el g by allys; 50
RS s sl sols adgi yo o9 B b vilguePenPan  Juas wisls Lis Rotstayn et.al (2006), .og
(B oals plil obaig, Olallae JooST ¢ iogh (pl 31 Bamog, HI6 LIl jo ceBl glodaw 51 oolaul L

)


mailto:تهرانnghahreman@ut.ac.ir

3 e polie 5l 60,5 gilwl pia Il g (dS e Gldlas (o cis oo Dl sl Wgy gy M eSS
Jae @SS L-glpl o paas pl o Sldlas pinss 1 (S olse -PenPan Jowe 5l eolatwl b s
—Veveyeva- Y-fakee g0 b RCP8.5 4 RCP2.6 55 Lleugs cxi CNRM- CM5 s> ogee 50,5

FOMRTPNE 2 OO D9

L gy 9 olge

it Sde Vb ST gLl 5 leyS 5 by s ojlsn] Sitysian oliblon gloolKiny] (Gaiss culyo
.AQQ‘SA ul.m.v ‘) daxlas S)90 le.ﬁb Oli:.a.u.ll \ ‘Jiw 9 oolawl S)90 le.(bcli...m.u‘ u...vﬁ}n 9 ‘al) \ Jju\} RUSIWW) ul.?h.u‘

@L&]Ua.o le.(boli..uu‘ GQ.JS‘ 9 ‘Sal..ﬁ‘)p Slasiin 9 r:l.u—\ Jau\?

o ologd) puldl £ 95 RSP (i) gl bl e bl Job Pl
(a8l g yinS (Jlos az ) (B 4z o) LTIy
i YAFYF_Y1A YY/o FAvE FAIVE 3lgnl
5 s — S YARYF_Y+1A War FoIvo BFIRY oloys
pyS — St YARYF_Y+1A AI¥ YA/AY BeIAY o
5 s — S A YARYF_Y+1A 34/y ¥EIYY BAISY Sgpino

oolaiwl 0590 owliblgn glaoslo

5 Ol peio peder « S ginw oSl T ey by o cwlidlen slo e 3adzs ] )0 oolatwl 5,50 slaosls
ailjgy oobidie s cuidslded 5 olBT Slels b Sy ¢ omd Casby ¢ Plaslos ¢ iSlaxsles Jolis a55lsal
&0 By i dewle sl Wools ol g wo )3 35 jaiS cwlllen lojle 51 (VAAY-YVA) 0,50 Doy
A eolaul

&5 35 G5 o dplno

Eozile aiy g (g, FAO) v Lo (55,58 5 136 plejles 5CID) (22505 5 (6)kel (Malliner GgemaS
Sl 0als Slpriy wlidlgn slaools loolaiwl b g a2 o ol 5,05 pused dnwlre glp o llinl gy olgie 4
3 asisy gl b o 55 Saalisss i1 5 5551 3155 o by ool 5 olas il OR3A (o fSam 5 D)
RUN P pPIS-Je I I g

900
0:408 A (Ry-G) 77 Un(es¢a) o)
Y A+y(1+0-34U,)

Loge TaMjm™2day )l aaw o Lalls giaxis Ryammday ™ e o olS 5,05 55 ETo ) jo o
gl 5l e g0 gl jo ok Cop Uy (Kpa "C7h) g ieg,Soles <ol VPO e 90 glisyl 5o T92 (slos
ot AKpa)s e g0 gl jo eldl Lo jLid seeS €5 — €4 (Kpa)slsl [l ,lid e, «(m S_l)o.:.o)'
il o (VAAA ) Ke2 5 I «(Kpa °C71) )y jlid soxe

VA Glojojl 5o anlllas 5550 slrolSiins] golod (gl (Lo p,5 olof) juded CoiS i pdg Joilly §,05 e
235 513 e oo p plamil Sl 9 0B (Dly) (e g Al VAT

Y



ELTY

gy 097y poe 3 g Bolal y (geil (l yao (28 Ceol g, ol Sl ool sblie ) g ol I b,
Aol oo Lools (6w 10 Wig, 3929 o Lil R (5,9 5)) Su B8 (hedy g0l cdYs esls (6w o

S Sy Slaalive (rr Oolis pogie bl NS = e gy aiile g, Cnl o e 5 e (R
G dils g ond dwbre Sloj (6w 0 0dld Sz ya o cod By, opl yo caeul eal ool Ly Sl
o & loliae 0550 40 anl ce o 0 a5 dalyy 6, dn e 08,500 zl el ool Cewds glocus
JLA.C‘ Lu 05....:‘5@ Ml.?LA =) d_la)‘) )‘ oolazwl l) ool Ma_'> 2 O VM Ml.?LA s 03....4‘50 LS)B‘Q @LQ)
ol ailes dinle b aS 00 e Jool> ool dwls slacads 5l Sboy (s S 0ol i o gl A alal,
LSE:';'A )L.\M 9 (§Ogx2 .A.;?) )l k.;l? o)Lo] U”‘ Cado )‘JM d.v] <° Cowd A J.;j) s VM (Qmed) ‘5|Lo) &
O oLen 5 G108 Ghaghy 1o (2bs, liges] Slazz )aes o (i ]y s Jo3 s, o

Bl gl (o2 9,5 aosls

alizee S1he @b 5l (alyg, 5 wlale cWls ubide ;o) coudBl sld oo 9,5 slrodls zlinl 5 s o) el
@ 3late a5 ESGF colus ons (wlidie 3, (sbvosls sauas a3l)] 3510 1y 5 puilee 51 (SO Sl pdy Sl o Slasiss
ol sl CNRM-Cm5 « jiags ol 0 ool 050 Jow .aib co (SMHI) Sgas cwliislgn g (55505,000 35 50
0P 42,0 <10 Jow ol o ead wlideiy gleosls Sl SS& cwl ool (2l 4l 3 CNRM 58 6 po o
99 31 S o o 090 gl o (ke )y Joe (g5 (ESGF) ol bl iz Jsbo az o 10 )0 bl 2
L oailoads as (539, Y272 5 YO sl Jlo & jgoa a5 alligo YoV -V Voo Sloj 0,90 ;0 dslllas 5)50 gl
s Jls 0 ol o (Jg b adls 0929 aneS Jlo VY Blas 0l aslllas 0,90 Jlo A0 b j0 aSiylay a> g5
O3 4 o Jlo Loles oad Bio Jlo tmemy 53T 59, (2 5 S el 8 58 13 (utls 3925 4unS” Jlo 19

s s s, TR0 Lo

oolasw! Sjyg0 ‘slleg.y')&w

o oolaiwl RCP 8.5 g RCP 4.5 ol cuisloly (ggu 5w 90 3l asdllas ol jo

o8l Jao godly muuai

) ol s log )l cow oail 0)58 slos,gly clioyss Jlae Blimsl 5 Sl ma culps dulxe
dw lp adllas 550 CoeS Jlre Bl sl dnile L aS sl O g0 pas jlae SBlizl maas ayled oo usead
gl ot oo 3590 sloesls 5 aboyes sand gl sleesls loygs suis samlive slrosls osls aiws
a5l baa> U adhie oo 8l ouss| Gl oo adsi slrools ¥ doles 3.l ‘cd.l.;jc)jo Sy oed8l s
g oo

STDpme

STDp=gpocet XSTDy ")

base

@l 093 ;5 sdosnlie (gbaodly Jhae <l ol STDPRS, « cauddl oaisl (slaoslsy Hlne ly5ul ,S5ky STDjgye cdlslas (gl y3 o
e Lawgs 00 35505 (gloodls Jlne GBlail (8o STDEEM 5 by 09 sl Joo (29,5 sloodly Jlmo b5l STDESS

W Ep0 oJJgj 0)93 d])‘.



39l (slmodly yuSibe pusal jglateds cidld o Iy (Sloj sy o JuSiis anlllas 3590 (slmodly 4l 4 dn g b pimons
ol ealaiwl dlslze 9,8 oalaiwl o_\;{i uo.Jsl 0)93 dl).g 0 .3)91);. ol ‘)»i’lovo s dl).g alie g, 1 e o
3l ol cyle b 1Sl gusuad gy

bs
_ Meangase GCM
Meang,=——=3¢5 xMeang, (v)
Canpage

0,90 ;o oddodslice slacsls Sile Meanphiy. conlsl suisT slaosls . Kile Mean y, s dolae cpl ,o a5
35900 slaosls (1 Sle Byae 5 Meanfi g ab oy98 slp Joo (9,5 slools Kl Kl Meanfoee.ab
L.\.u‘ ‘J.;éﬁ.g u.u).».wo o c\al)j) u.ul...{bo 5o C\Jla 0,99 6[&00‘& 45...»‘ L c\.‘>9.' l.u ol OJ...IT 0,99 6‘,) JJ.A Ja...uﬁ.' 0
C.Jha_» ddlaio R 61).1 WL».A J.n.\...: w).o U‘b)ﬁi Cowdo )l U= 9 ol JJJ...; 4.;[.; 0,99 61).1 Yl O yguas > osls
(Babaeian and Kwon,2004) c.é 5 & g0 00is] 0,90 sl Jow sloesls

(Pen Pan) aslxe

el 305 poed gl (VATA) ey aoles il poss IS 5l ool ces 5l 1oed (glo Jow B9, S
wlale cis poes w9 9,5 o Lal Pen Panalsles < olgie b 095 o ool aloles 4y Linacre(1994) el
bl a5 g, ol Coge 0,9] Cews 9 Sl pp ol 5l solasy jo ool auilors g 00l (5,5 ojlall
S B BB s 0 b)S 0,pd U ol 2k o)y, iz e 5 g aicle YT (glaoyeo sl oy, oplogs

Aol o,S
_ s(Rn-s)+Lyﬂ1(u)5e

LEp s+yfth(u)/fq(u) (f)

uajl> uwl.» Rn ‘(\] kg_l) o> g &.j ).a.‘>w dLo)f )‘A.&o L« ( kg m_ZS_l) Cuw> u.w;)or.u C).s EP aslro L)J‘ 0
L) fdl e e S (JSeb ) il e L5 S de WmT) s

5 fu (M s71) oy 5y ¥ gyl 3 2k ooy U pugmmades 223 JISsly 5LS) g y09)Sobo o p¥ SISty
(kgm™2s7Ipa™) cue ol bwg O Jbu g o)l Jlsl &g f;

Z..\.Jt;o P ) Cygo & dolee Ded (5,8 00 = fh(u)/fq(u) Sl
(Thom et.al,1981) .coul oais (5 li5 Y/O B Y/N oo ¥V lads
f, (W)=1.39*10%(1+1.35) 0)

1 oslizl o abasl, 51 ¥ (s Aol (s

y=c,P"/0.622L (%)

ol )b 5 o9 slo )3 Cp dom jLis P
1 ookl 5 abasly 1 oligS zge Jobo (b dslxe (sl

Rap[fyip . 1.42(1-05;,)+0.4245] R (v)



cuts Blbl > o) pdaw I gawd s b Sl lise As sl puiitas SRl tso B ¢ sndy9s 26 Ry

e S5 oS (AASIn NS g0 3,585 5 sloo)lgd 4 o (LS| s G SIS & 5 6 45556 Prag
Gl o cais (YL

g 1-3214x 107 0+8x107 9% ()

L) 95 s0 aid)S L 00 I ok idgy gy i Bl jo 50 /VY lake olisS ez sy b 3blieys A
(o oolaiwl mogh ol o /Y Jadel Sldllas sboolSins] Blibl o 2l jilg 090 4y d> gl

,CROPWAT 1338l o5 3l eolitul b ilale sloosls 4 la o)1 bos § sos] slaosls zeoeddjl g Ao ol o
deloeo Pen Pan doles L aS™ Slaosls 5 odel cows @ slael s 0 Clas 55 0an] sla 0,90 EToO jlade
3551y 00| )0 15ed Gl (g o B o ey (Akind 0ai | 50 Cotis 5] 5 slaosls (goaras ylis) 45 ogs oo

odls ol u..\.»Lo.a (aay-y. \A)A.llg: 0,90 O u_,l:JUa.n LgLa:oli».....:/" "| JRRgvE > Sl g o LS‘LQ)‘Q}Q.; WS u..‘ o
syl 90 o cow Pen Pan Jowe b oo dwlxe i 5l po5ed ool Y] sleosls 5l oolal b ool
RUER olas 1y g liw g0 o ‘_gL,JUm ol 30 s 3l poed Ol s b IS0 ol awle

AAY-YIA) aly 080yl Sl oy (5l (o a5 (a5 g SIS (p0 (9905 (51 030l i —Y Jgurr

Man-Kendall SEN s estimator(99%)
oS! Jlw z Signific Q Q min Q max
3lgn! 124Y-Y+ A Y5 * o[ee¥ —+/ee) [esp
FrNTY 144Y-Y+ A AR *k [y v[eef o[y
Ou; 144Y-Y+ A —f/" *k —0/00\ —O/O\f —o/ooa
Mo 124Y-Y+ A VAL *k YRR ofee /ey

a, |y ol8l aig,y le,S oiws] s 4 dslllas 5,50 ol plod 058 0 cdaline ¥ Joa 4y azgi b

i 5 1A 5 loline o j3 “FN e b leS oSl o tals s u»ww Ol cnl po les S

B du9) &—J‘)M )bml om‘ P9 MLGQ 744 d)ldLM 6’4»; o v l) AW )D ‘5»4)‘)5‘ k_)‘)».!)
RCP4.5 RCP8.5

180
o
@
=

a~x17n
Py s38832 2288 g 2§
2 3 3 8823 3
~~~~~~~~~~~~~~~~~~~~~

NNNNNNNNNNNNNNNNNNNNN

8

=,
A,% 160
E 150

1

(mm)ess 31
w
-

a
=]

1

w

0




(Y+¥o-Y1ee) RCP4A.5 RCP8.5 g )b oo g 6Liamn| uidd 1 yiss’ &l s — ) St

RCP4.5 RCP8.5
215 225
220
1210 1215
7\2[)5 p‘l
¥ 205
izoo '-izoo
ElQS £ 195
E 0 5190 |
185
185 180
N\DD WN\DU WNKDD ~ ~ ™~ o
~~~~~ % “ %é%g%é%%ﬁ%%%%ﬁ%%%%%%%
R o
(Y+¥+-Y1++) RCP4.5 5RCP859.1)L..» G gt ol | Sl 51 gt ol i = ¥ S
RCP4.5
o 00 RCP8.5
300
]\ 300
3% E‘zsu
3230 ;3200
gzm € 150 -
260 | E 100
250 AR EE LR EEERRERL LA R AR LR AL R LEL A ERL LR LR RELLRERR AR, 50
O s 0 N O O W N Do W N v o W N WO O .~
BEg@E33II0f 82 ECERRERESRER 0 ZHELIE uls el
NN N NN NN NN N NN NN NN NN N NN NSNS o T 0 N OO W N Y QO w N Y O 0N Y 9
N SIEESS33YSBIECEEEEEEE
NNNNNNNNNNF‘LNNNNNNNNNN
(Yo¥+-Y1+e¢) RCP4.5 sRCPB8.5gs jlow i jlgnl ol | el 31yt ol gt = F S
RCP4.5 RCP8.5
250 175
200 170
A 1 165
= 150 -
E| 3 100
glm 'Eiss
50 0
§EE888385588888588828¢2% ggg888333828¢8:5:8588888¢8%
e e

(Yo¥e—Y1ee) RCP4.5 JRCPB.5 g5 sl i cybo S oy | i 51 yuend ol puniio IS

YoVl Jlo b Lol ol YooY ¥A cla Lo ) Sl yais RCPBLS g, lias s dgio ol ;5\ S 4o
ol 5 0351 yiins RCPBS 5| lpesis RCPAS 4y L pocal cialS YV ool s 5 otulsdl iy Y-
s TV B YAl 5l 0g8 o0 o2lS YoV Jlo b s 5 o331 YoV eoY oA L eyl o &l s
3B Slws YoOY B Y-V Jlo 5l RCP8.5g L jo g olius! ;o ¥V o j0 .l (g0gm0 &l s
FeopS o0 395 4 0920 s ol 5l m 0)bgd 5 09d o0 (Bl DS (I VAP JLo B s (o381 s
poilios ool bd Coti i Sl RCPAS g L ol ialS Sl YVoo b Y290 L
I3 s YV oo Sl B Sliid sl s 3 (ol 33l o ) i Sl YooY+ ¥4 L 5| RCPA5 5 L
ol ST Yoo F Lo 40 ROPAS g i oo s Sl Slel o8zl jo VA-F K& o0l
VoYY fh Lo ;o RCPB.5 gy L joly o cal3dl Slyais YV oo b o1 51 g oodlS Yo Ae Jloo b s
o et Gl pses Sl O USS jeall e pdelS YV B e 5 ool s ) o Ol

sl )33 &35 5 0593 RCPAS 51 iy RCPB.5 6y s

ousT (50,93 (5l i 31 s Wigy S

SY YR LYYV ¥R g 6,08 dus (gl RCPAS s RCP8.5g; L 5 i ouiy] (50,95 Cald I yusesd Wiy, ulos

dlbior p) grh 4 @l &5 85 8 (g 090 VAT e (Ne0-



(Yo¥o-Y+FA) RCP4.5g5 jlw cxi i 1y s 00l (6l wigy (30T 31 ol guobi-Y Jgus

RCP4.5 Kendall Sen slope estimator
oKy | Jle N Z signific Q Qmin99 Qmax99
gl YoYo-Yofq Y. J/A¥ of+FY —+[+80 <N
oloys YoYe-Y.f4 Y. Y/ o oYY ofo¥ -1y
Ao YoY.oY.¥q . -o[FY¥ —o[+8) —e[FY- oIrYY
Reg YeYe—Y.Fq . —\/¥Y —e/+qe —el¥Y. o[osY
(Yo¥+—¥+FQ) RCP8.54) lw i ity 31 yudead (gldosls sly gy o390l 31 ool guobis—¥ Jgao
RCP8.5 Kendall Sen slope estimator
oKaans | Jl N Test Z signific Q Qmin99 Qmax99
3lgal YeVe-Y.f4a Y. -1/-4 —+[+YY —-+/Ya¥ <NY
obeys YeYe-Y.f4 e ¥IYy ** oIY$ olof I
Sgeiino Yov.—Y.f4 Y. \gAS) x* Nidd .|+ /FY
g YoYe—Yofq g -Y/oY * —oIYEY SAAL o[YA
(Ye0+—Y+¥2) RCP4.545 jbuw cxi el 31y slo 0010 gl Wigy 39031 31 ol g bi-F Jgus
RCP4.5 Kendall t Sen slope estimator
oKt | Jue N Test Z signific. Q Qmin99 Qmax99
5lgn! YeBe-YoVa Yo | -FIfY x> -+/OA] -/ ASF -+/Y¥F)
albys Yebe-Ye¥Q g VYD AT —of+d AL
Seino Yede-YeV4 Y. —+[¥ -e[oVY —o[Fe¥ NAAN
g Yebe-Yev¥4 Y. =\/YA -e[+AA -[Y+0 o[+¥Y
(Y+8+—Y+YARCP8.5 g5 ylows s’ s 31 a5 0015 (5lp3 Wigy (yg03T 31 ol glis-8 Jgu
RCP8.5 Kendall Sen slope estimator
oKt | Jue N Test Z signific Q Qmin99 Qmax99
3lgl Yebe-Y+V¥Q Y. EAIARS * AR —+/b-4 o[sYY
obys YebeYe¥Qq I V/44 Y —oloY Yy
Ao LS L Y. YIYA * i34 N AT
Mgy Yode-YevA Y. -V/av vAlLi —+[FOV <YV




(YeA+=Y1+ )RCP4L.5 5 b s’ e 31 yusiad sl 00ls (gl W9, uS"*‘)i 31 Jeols g lo-F Jgo

RCP4.5 Kendall trend Sen slope estimate
oKaans | Jle N Test Z signific Q Qmin99 Qmax99
31gal YooYV \g| YINF * <IYEA —+[+0F +[#Y4a
obeys YooYV \g| [0 ofs¥ —-+IYY AR
KV YooYV \g| AL ofe N —+[YeY AR
Jos YehooYeo T ooy ofee A —+IY$A IYVY
ol 18 Sl A el Hoi
(YeA+=T10+) RCP8.5 gy L i ity 31 yusiss gl 001 (6l y Wigy (39031 31 ool gualis—¥ Jga

RCP8.5 Kendall trend Sen slope estimate
oS Jue N Test Z signific Q Qmin99 Qmax99
3lgal Yehe=YYee \g| -y —+\?Y —+/&VA ALY
oboys Yehe=YYee \g| \idd NAR —+/+4 HAR
KV Yehe=YYeo \g| =Y/+A * ALY L +[FYe
g Yeheo¥ien 4 —Y/vY * LI —+/aYY o/+¥4
S 25 Ao

2ol ol YL ailes )8 dyyed o Gl oyl (o ) (g loliae ckalS W, caddlhae 550 (slaolSinsl
QAAY-YVA) a3l 0590 30 SIS (pe (9031 gl bl g0 g: bl dy Loy (pus ,Kiradd opd (g, (ol
el GloyS ol )3 (L2l W9y 5 sedg it leal SLealiial jo Cotd 5l pF LaalS g, saias i
Cutd 5l s 5 ol duge VoA oo gV Be-Y VA WYYV FA00n] 0,90 dw j g, opl owyp
OVl e el S5 eSS gy bl allige et 5 0eds lsal laolliual jo alS g LS el
L Slsel ol jo saals Wy, (pyiaS 5 eghes MAY Jlade b oS oSl )0 iy 0,90 5o (siali8l W,
b e oSl ;5 ol Wgy iV pms s gy ool 2 00T 0,90 50 el oy yiowkes ~ANY laie
590 ool g S «So0 5 sansl 0,00 (slp s 3l psd Ol s bwgte D950yl ol (6,55 ion /7Y 0
G20l (raghee VIY ) 0o )3 ATA 5 oo AY) 1Y o OY/F U s doys $IY i 5 s sl 0,90 4 o
"o AL (pl aSud saaline cuis Gl S el i g seder leal slaolliwl )3 Les Gl o rrle.aily

DOl Az gl BB ) a4y odisy Gl (RS 4 az gl b iy Sladllae sl 4y wilgs

&l

olS (5,0 g yuoed dawloe jeliio & sl CllS o b o)ﬂﬁ NG V) RPN FRT- R U COUWTY- SN WP -JC G
V=YY () Lg)lf,.ﬂ ewdige pale lgal dalaie 18 x> e
295 Olpl (sealBl 0ol o cid 5l B Dloss wig; dslllae (VWA )z Lidlydo eylo e Sl 0,8 Y




Af-aVe Swile s

2 o8l sledoe (Scalins glaolaigy (Silop m (2b3, (VWAD) o olbll o GLSLL « eployed Y
Soped (Mgde Cebd 15390 anlllas) (ol cloly slag i Cod Jawily G850 pes Olywds 0yl
FAF- FAYIFY Lad 5 pus;

4, Babaeian, 1., Kwon, W.T., and Im, E.S., 2004, Application of Weather Generator Technique for

Climate Change Assessment Over Korea, Korea Meteorological Research Institute, Climate

Research lab., pp. 98.

IPCC (2013). Climate Change 2013: The Physical Science Basis, Summary for Policymakers

Linacre, E. T. (1994), Estimating U.S. Class A pan evaporation from few climate data,Water Int.,19,

5-14

7. Liu, W., and Sun, F. (2014). Projecting and attributing future changes of evaporative demand over
China in CMIP5 climate models. Journal of Hydrometeorology, 18(4), 977-991

8. Thom, A. S., J. L. Thony, and M. Vauclin (1981), On the properemployment of evaporation pans
and atmometers in estimating potentialtranspiration,Q. J. R. Meteorol. Soc.,107, 711-736.

9. Rotstayn, Leon & Roderick, Michael & Farquhar, Graham & Rotstayn, Citation. (2006). A simple
pan-evaporation model for analysis of climate simulations: Evaluation over Australia. Geophysical
Research Letters -. 33. 10.1029/2006GL027114.

oo

Trend Analysis of pan coefficient and projection of pan evaporation in selected stations of Iran

Arezoo Goljamjoo?, Nozar Ghahreman?
1.MSc Graduate, University of Tehran, 2. Associate Professor, University of Tehran
Corresponding Author : nghahreman@ut.ac.ir
Abstract

The pan evaporation is one of the major components of hydrological cycle. It is quite important in
agricultural water management and water balance estimations. The current research was performed with
Two main goals. First, to study the trend of pan coefficient during baseline period of 1993-2018 and
second, projection of pan evaporation during three future periods under RCP climate change scenarios in
5 selected stations across Iran, namely Mashhad, Bushehr, Ahvaz, Kerman. In part one; the monthly trend
of Kp values were studied using Man-Kendal and Sen’s slope estimator in warm season (Spring and
Summer).In second part, for projection of pan evaporation under RCP scenarios, the PenPan model, a
modified form of P-M equation, was used. The required projected climate data were retrieved from
CNRM-C5 model outputs under RCP 4.5 and RCP 8.5 scenarios. The results of Man-Kendal test during
the baseline period showed a significant decreasing trend. The greatest decreasing value based on
Sen’slope estimator was observed in Bushehr station. The results of Man-Kendal test revealed a
decreasing trend in pan evaporation in Ahvaz, Mashhad, Bushehr and increasing trend in Kerman
stations. The trend analysis for future periods of 2020-2049, 2050 to 2079 and 2080 to 2100, indicated an
increasing trend of pan evaporation in Kerman station and decreasing trend in 3 other stations. According
to Sens’s slope estimator test, during the baseline period the most increasing trend was observed in
Kerman station.For future period the most increasing trend was observed in Mashhad station (+0.64). It is
projected that mean pan evaporation values during near, middle and far future periods would decrease
4.7, 6.2 and 8.8%, respectively. Despite of projected increase of air temperature in Mashhad, Bushehr and
Ahvaz stations, a reduction in pan evaporation was observed which might be attributed to reduced
received radiation as reported in previous studies as evaporation paradox.

Keywords: Trend, Climate Change, PenPan model, Pan Evaporation
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Abstract

Drought is the most costly natural disaster that poses significant challenges to food security and water resources
management. Identifying drought trends can be helpful in preventing this environmental catastrophe. The aim
of this study was to investigate the precipitation trend of Kermanshah city and to identify drought periods using
drought indices.These indices include Standardized Precipitation Index (SPI), Percent of Normal Index (PNI),
China Z Index (CZI), Modified China Z Index (MCZI), Rainfall Anomaly Index (RAI), Z-Score Index (ZSI)
and Deciles Index (DI) in a long period of 68 years from 1951 to 2019. The results of drought monitoring
showed that the slope of the rainfall trend was downward and drought occurred in the 2007-2017 decade.
Analysis of drought indicators showed that the occurrence of a decade of drought is evident in all of them.
Among all drought indices, RAI index showed 60% correlation with precipitation data and also CZI index due
to high 93% correlation with SPI index and sensitivity to decrease and increase of precipitation can be a good
alternative in monitoring droughts. Be in the study area.

Keywords: Drought, Drought indices, Precipitation, Kermanshah, Long term



4530 39 ST S P islod (o )l g ol 31 S pols 0 5 (mod i

it 50 T (55l 5 (o slbalus &5 wilizo iy (il s Slgo w030 b (LS Z ot (il SIS axillan
arogyl 4zl yo
alewlas (oMol sl Tooly crm v 50 591 0 0> 95
nhamzehpour@maragheh.ac.ir.a¢l o olKisls ¢(55,5laS 0uSisls S cwaige g pole 09,5 o Lozils
hasanzadeh66@yah00.com .a¢l 1o olKisls ¢35l 0uSisls S cwaige g pole 09,5 o)l ol IS Joasall ¢ )16 T
s.abasiyan@gmail.com .acl o olSiils ¢(g3,5lis 0aSlisls S cwiige g pole 05,5 Lolwl

ouS

el 5 I35 Jolse it 5 Sl Slite aag,) cldly il slo i 15 Jdsd S aily Juiliy aShl a4 4z |
b bl st lid S aalllan ol 3o 51 Sae i S Wl oo (531 ol e e 1 Dl sl (5
S b 5| pobae s s g0l haliosd blis 5 il (gl 5o oxbie sl el G2 5 LT sl b olse aoy
et (LEM) LT jody il 3 Slge 0oy g 0 ags alaii V¥ 55 (60 il B Bos 5 S diged wond glolis calisee
Oz 39,5 pead (XRD) S5l s55 5 il b Ll slo SIS 5 bl cgline LEM 0o jo b S digas VY s 30,5
45 ol olis zahaw () swlii SIS anllas zmls 00,5 addllas blis ol o 48,5 S8 oxbaw sboale Sleogas 5| S
Tobaw 50 blae ;o g ol lo,95 5 Slgl 3 o oy 31 5l SIS ciog LI I LEM oo o VL a5 il (sloo yom a0
argi b el ond anuls 55158 SIS Sy S 5l 5 oudiens il S 5 codla sly SIS Sy o LEM e oy 508 L
19 (S0 a4 YU Ceaglie b g e il K caabies JBlas b e sloales o Sai oib 5 (Ko ooy zslan 50 4S5l 4
pas Dygo ;0 cblas Sy o Vb Lews 8y il 8 0lge wuo o ogs Lo 0g2g L sblie (1l )l 0429 i g ab e CIl>
G5 IS pae Jdo 4y (b slooyaw mhaw jo a5 Jl> o 5ls g0l iole 3l j0 oYL Cuglin oo 50 5 5,5 cuws
Stln 55 SBrs, 055 sl Y Sl ool ) s el s slaal

el IS (5 b 0 jh (b (Sl gy sy 51 gy ulS (BSlg

doddo

wlaxd )5 s L2l 5o (Dl calisie skaw el SLO drwgs 9 JoSi5 9 5985 (208 Jlod )3 dreg)l 4zl )d (9 m b
s sl 5l akold 5 LT pulis SIS (S 3 «ligs, iz b (SSIES abaly zsbaws ) s 5SS .(Motaghi et al., 2020)
Motaghi et al., 2020; Alkhayer et al, ) ol oo Sglite ju glaw (pl Jawg Lego 5 odgs Jumsln )] JLis a4 g axils
it zolans a5 ol SLgo,5 oliee 00iiS [0S o] Sliges, sl oS 5 5 (55808 ,008 cojll LDy g5 Logos (2018
rhw o (Sl Jolu S [N 5 ,9bas .(Goudie and Middleton, 2006; Shao et al., 2011) wS o g5 aulgs oo L
s 515 Cend BLS,1 50 (e b b (G ) 2] oSt by 50 00 0525 g0l sloanl b g (e 5 o (g0,
GO S o oloul oS Lo S aS wile St g i loale Jgexejsbay LM £oi pl g alils ol alold oy
Syt S 5 S97 SBGER, seins Sl oyhe g laglugt s 4 45 ailge sl sk il sb e
el blie 53 1y (55508 Cenglio o 3lolin el ghans 55 pslia (slo svgy dxmoss (sl Lulyd (355 0alE s & 5 63,5 s
5 S b ,adlS s sl UL LS 5 LDl ol a8 cenl aols oL S5 T sasmie VLT s S35 sLDL s lalllas sl
2o Ll ool i 5o (Sab (sladigy A oldss, S adys S o, s 5 ablbion Jbégo,S as bt o5
.(Reynolds et al., 2009)

55055 S5 a5 el ools las Lis alise Ll s LM 5 bbby 51 ol JLéss 5 awbid SIS oS 5 4 bgs e lalllas
Diaz-Hernandez) axiws o SIS 5 lgl 8 a5lSlawghd 5 a5lo,S sla S o)1 51 es 9 Gl (8 phmnas] 1,3 LI 52 lgie 4



4530 39 ST S P islod (o )l g ol 31 S pols 0 5 (mod i

5 Ss¥swl,; 5 (Al-Dabbas et al., 2012) aileo,gl> jo o )Ken § ol lags ailice zlis .(Jiries et al., 2002 ¢et al., 2011
adgs oaisS S Jelse ol (LS 50 a8 a0 Hhas 4y ol by sl oals (5158 o1l o (Zarasvandi et al., 2011) .l San
3l gz (sl alaly 55 )9S agi 0 Ll slanial 5 slan owlid SIS o ool allate S 5l Ligs S

63k leyd @ ples sl )0 aS ol (LS eyl 4zl e (B osiz ) oM Gl ol (il SIS asdlas
SRS PL S i (o) laaie 5 (S gabae Jlie ;0 i3 Cuegled 9 SudS g 5leS ST cn 504l
e ba S gl wandls ool ale Bl o 1) Canglie i ooy Sloak g oo IS5l (28 (Sos awgy I (S SbaY
Motaghi et ) wog zobiw cnl ;8 b SLuS 5 i 5 me e ol (SELL S 5 maos 9,15 a5 0l (Las 55 zolan o]
ailate () ) deg,l GO 5 ala s ol osls Lis dagyl 4l s ©jé s adsl Slallhas S a5l 4 4> 5 L (@l 2020
halosyd Slge 50y b (GOl il sl it SIS (oS 5 aslllas ol 5o I G il g g3k el datens
2 3blie ol o il ()l 5 48,8 S8 mlas slaalu g5 5 il

) 9 Olgo

SE 5,00 g0 9 (2L Blises zolaw (2 Luls

39 dpog,l azly o LM iz olaws ol b a5 el ool oolaiul (VYAA) ool s adlllas 4y bogyyo guls 5 Guiod cpl jo
OYAA) 001y e Jawgs ool dgd aiges VYo 0 .l 00l &3] ohaws cpl a5 (6,10 diges o olwlid aeg)l axlyjo )8
Glisee 4903V ¥ e WA (o ) 0 0dl LSS gy 4 (LEM) 508y (ol )3 0lge duo o ool g0 (il B-+ Gee 5l
b s Folauw 05,5 1530 yioren g Wiog (o) A YL U ws o) v 5l S y0) bt LEM ao o slyls o2 aS
3,5 s B9V Y pl 8 oo jo Ll Gleogas 3l (S g odaw glaale ol plodl Ll owliss SIS 9 Gl wisgs 3.5
AialejT sla LT

oolainl b Sis adl> o o o < IAY 51 555 Slaul slaaslaSs s yo Tl (LEM) 508, Gisla )3 slse o js (pesd sl
&l » «(Nimmo and Perkins, 2002) oy o oo < /AT S g Stz cdl> j0 bailasSs 6 )laul (6 05 oslail oKty 5l
Ol iy sbalaSs a5 (S § 2LS Ll Bis> 1) o oo A SUTL ooy SUI Sz lgp S 0,5 V00 IS (0l
o -(W1) 28,5 )18 e e < /AT a8 L STl (69, g ad (3395 3090 00 ainSl S o sbaailaSs & ol
Ol 5l o i oy G MM/G <10 Jolee (9,05 b adds ¥ o 4 S slacSl (5 oKiws 1 oolazwl b laaslaS>
ol )5 sl az 0 VY- (glos jo (el 5o el YT e 4y g o0l aisn; B,b G 0 Sl (g9, onile SL slaaslasls ioles]
S50 diges ¢y ddgl igad ;0 S b, ke 2ol (gl (W2) 0l (5 uSo sl laT s 491 )59 L 3 s 00ls 18
o yd Colys o 0gd blod Glawlre 1o § s Sis gl Sl 0 S Cugb, auo,o B s 5 1,8 gl 31 0 5 codbanys
W by adaly sl eslaul b e s </AY 51 555 Il sbaaslas>

W \
WlTistedxlOO M

ASO.84 =
b Caw g4z )L e S olge 5l jle Y(LEM) 2 ol 8 Cannss 0l «(Zobeck, 1991) 05 sloazdl olul 5
Gl pigad S 5l pasin Jlaiae SIS 0 LEM jlade s gl el S o jo o e /AT | 58568 ylad
SIS Sl 35S lal leaslaSTE as e Silo ST (65,0 0nile 8L dlge do o aS g oo Sl i Lo /AT SULL ool

I'Loose Erodible Material



4530 39 ST S P islod (o )l g ol 31 S pols 0 5 (mod i

obes D3 Glgl 3 saimslis il SCGopE Voo 4 558 dae jadx e &lly s el g0l sl 8 lawsd Hadiosgw 8 sl
055 dmlxs 5 Alslas 53, I LEM Soles 8 calplty ol asllinss e ablass 5 (50l gl b &

LEM (%) =100-(ASo.s2 mm) X100 )

Oy S oo Slallas asuliS s sabadlyl o lasbiwl g, elel p lag] SouSs g oxdaw sloals ¢ uSojlal uimen
Lgio (oS 5 lnb) maw g9 12 5lesol Giolu 8 pln jo sk )l olulis 51 .y (Schoeneberger etal., 2012) c.é 5
J...J)f )l)ﬁ LS'lJ))| S0 XRD oXKiws Ja..uy D990 L.SLQg_;’lS u.....u S g =L..éf S0 4.;5.:,..) (Ola) 9

15 (S & Ll Canglio 5 |y o o saalive b (sloales Cesbieds ¢ Jsir pl )0 Cowizrad sl o | cazh 5
Sl 00 43|)‘)uu5jo)ojs_im>u.lb

el mdy gl Olgo doy0 b LM Zobaw jl cabolil gladiges jo xdaw b alw Wlasin - Jgus

SAE plyy 50 Cenglia s Calses Cnans S0 S bl e gy Aged oyledd
b ye el 5o Saas s o (o shes) 23y Gile B
(LEM)
H VH \Y AR CF) o, fY
VH VH Yy /AR (CF_SC) Sai- o, A3
H/MH VR Y. JARRE (Sa-SC)  Sai- s ff
H VH YA JARRE (CF_SC)  Swim (o, of
SH SH Yo 10y (CF) o, vy
SH MH YA 76X (Sa-SC) | Sai- i AD
SH MH VA TAe=0- (CF_SC)  Si- s fA
SH MH \0 A0 (CF_SC) Sai o) va
- - - TA< (Sa-Sheets) o sl i ¥
SH SH \AX A< (CF_SC) (S us, AY

E: extremely; V: very; M: moderately; S: slightly; H: hard; R: rigid.

Dolis gshaw Gl (ol S eSS i ages jeb 4 aS Bls Glis Sglite LEM wo s L Gl sl ouli G b
SB o ol )9 g ol sdaline Ll sses ;0 o sln,S g Codle candS 5 leS SIS a5 (g sk 4 il 0SS b sogein
Sad lolids 525 &5 5 Cunglyd oSl sla SIS 55 (53,190 50 09 10,55 L S ple & Cand (s b oS 51 35,155
L gsta 5 o8 ol LS s (bls g2y cilien (6 il U b it (omlib SIS 5 1 45 a8 (sloslis g2 L
(CopnelS) S’ iy 455,155 pambitasS] (L) opciaoiy IS o Sl o 5 2 (Y JS5) (LEMIS10%) ol s ol
LEM=30-) lawgio 5,laub b diges g0 10 ;0 wodnliamsa wli @ axg b wiog maw ol jo Qe OloS 5 oo ol )5
it by gulasl b asgad jo SIS ol SOy ol Lol el 009y CIlE S iy IS (LEM<109%) oL (sl 5 B0%
4 axgi b Sl ol 00933l 5)leS SIS Sy Dol (0 g ) JS) 0l g pdiiale B L pekae 50 g bugie g)luk
Motaghi et al., 2020; ) S1> )5 i 2o, 5 zokaw G pdiole,d o Joliae § oo alayly 5 Zobaw (pl jo o YL as o
cdle SIS S o Jl e 50 el 00 sl (6 ds ol 3 Gial38l 4 joie zglaw (5o 35,158 SIS zul38) (Osman, 2014
Y s pdyotabo b (s Wl e Jolse (! gsamme ol ot Al EolS IS Sy St jl 5 B ladiged ol 5 58

sl asl Zahaw oyl



4530 39 ST S P islod (o )l g ol 31 S pols 0 5 (mod i

1500 2 3 z
E g H
~ 1000 ¥ >
%0 p
£ z
500 g3 i‘

T AL
L) o ¥ LAl
" YUY L ) 1,
e “‘P ‘Av.m,w,"r! Wiy " o N T WPy W

Jf Z ‘f = 3 3

b &N I
W Vu).-wk*. NN VS ARy N A, msr oo A,
1‘0

T T
20 30 ) 50 €0 70 80

3 S
3 1500
1500 s

A'Hali

1000

500 ‘

Position [*2Theta] (Copper (Cu))

Position [*2Theta] (Copper (Cu))

o )Y+ 3l S LEM b (Soi- ow ) gedaw 1l .calizio (LEM) iy ol 8 dlg0 s jo b (b S gladiges owlid S -Y JSCo
LEM UL 2% (slbdo youw mlaw 10 0o y0 A0+ oy LEM b Saoi- ood abaw (3o 17 t9w0y00+=Y's o LEM L Soi- oy o 1o
oy Al ey

S 09 Srdiged (Sl anil il 5l Jols ol (bl 50 Lolew! o (Diaz-Hernandez et al., 2011) ), San 5 juile 2 — 50
5 (Caeglys g Comdd) Gl S Gla S5 o 51 ey 5 sl (6 yanasl D3 LI 52 plgieas 35155 SIS a5 isls (lad jLégs S
o 00l gl eadisglaes JLega, S o diries et al., 2002) ) Ken gyl aies b SIS 0 5olgl8 a5l Lawssls
(Ganor et al., 2000) ), 5 ;55 ails b S plo & cod |y 65K, jea CodS 5 35,155 sl S Wl las
ST Jols ooy b sla SIS lyd sty il ladd Jo ) asiisslanr s S 53 2 o slaslhe b
slo)ld I 59, 2 (VWAY) (LSen 5 (o aS (Ghedoxd )0 033,85 Gl (o) GBS I yidun | Cueslys 5 CamadS () Lsalld
eyass g Ol S 4 S Slilg (gul gd sloazl )0 Shgw) 5l ()l WS cdrng )l (L ouds anlllae zslans 5o
ol ) mshw gylasl olalase i 0 &l S g alagw o SIS gl ol 005y 0 95 1 (g S il 5l IS gl
e &S bl )3 pgasds gl 4zl )0 58 o addllans ge golan )3 oy IS JlglE v o0 S @y Jlcnll e oo
el bl cwl ool ol pl 5o Zakaw (ol gilul Jli8l 4 jonie cnl ool maw jo STHL Wi e Sad gy bl 4
laddle G5 YL g lal L zglaw o a5 cnl o, 5155 (55 .cul ool 3,155 (Motaghi et al., 2020) o lawgs 50

el 1,53 0 o S plo 4 S (500 Sl
bl el oaias]l el saiplogl ] bt SIS andllas a5 gl 5l plaS,e v slaale Sleogas (V) Jgaz 5o
et yia o YV U (ot sloo s rhans j0) ales JuSCid pae 3l asdllas 550 3blin jo (daw sloale Cuwls (Jgaz oyl

LY S8) el oo S0 bows gl jlews 3blie



4530 39 ST S P islod (o )l g ol 31 S pols 0 5 (mod i

S G o YoV e o & Gisle 8 Can Blge oo b zslan o Sl a0 beall  SasSs il jo cwglis
LEM L Seoi- i ghaw 0ol aalllas slaales oo 5o alo o Joorw ael s 44 (VH) coew jLws B (VR) Corwgcian
S sbas (nlply g 96 0,95 HIMH az o 51 5.0 s o <l j0 mhas ol (00 oV JS0) 0 osalive o jo Yo IV
S (505 Cuwglin b slaalu slls o o 0-Ye 0 iy Gl B olae b zolaw .conl Jlauly jlews iou cpl jo (oxdaw al
2y Ol 3 0lge b malaw (7 oV JS8) Wogy ab e clls 10 (SH) S oS 9 Sz > o (MH) & s 5 (SH)
Wog b ye cll> 0 (SH) corw (o5 9 Sis Sl o (MH)mi‘;.,MJlea_»dLM.LM Gl 5 do 0 Ae-de n

(oY S)

0003310 31 oS LEM U (Soim ouwy gebans il .cilbiio y33y it Lo y3 g ooy b (o3 M o ghans i ooxdanw (sl als ¥ JSCi
o LEM U (Soi- oy b 19 000 )0 0 -Yo o LEM U (Soim sy gbawns (o 17t 30 YooVe oo LEM U (S ool o to0
Doy Ao

shlo b g slllas adhis Jlod sl yidn 1o b slooaw Jio civgs v dw gllo b A 5l ma s LEM L zghaw
Qg oo 1y asdlaie cpl jo o S jlas o Ae 5l Gies « BT S,a8l ob (55,9 O yge 10 5 Ail o0 S1590,5 pie syl
S bl

& S Ao

sl b oyl sl SIS S 5 e soges ysboty 45 8l i glite LEM oo b cilihs b colid SIS b
B cominlye 9 ad saslin byl sdes (0 maw Olu,S 5 Codla ccondS 5 1eST SIS aS (g sk a5 las 0S5 b sogeiee
i Lol 50 &5 5 Coeglys «ZadsSTyT slo GI 5 (63,150 )0 092 510,55 2 b SIS s 4 i (50 gl 3 51 35,155
LEM lsme iU b gl 55 45 Jlrys ol siBosgidl cedle 5 S oy iy LEM lsco (205 U zshans s
ol ) oo (gloales g el obesg 38l 5155 SIS Sy o 5 o0 ALl aralS Koy o ) ebi> lln Sy
SLgo,3 Glapsls 4 (b sbao yhos s oo wee Jelse 5 (T osle (351 05 (0 w0y (035 L olpem 4y (15 sl s
el ot gilalllas ailate o

Gy ez 9 2y ;0 S S L OlaS 5 ) (WYAY) o (g0 5 .z ep o553l wp o 00l lo B (DI Joe5 o p 28
YP-AY LAY (aoe Ol blke g Ll s a4y 25 .l

pole wb)) (oulid )5 el (bl aseg )l 4zl po )8 (oL poliw (Wld I 5 (olierdsSo b Sliogas (cwyn (VTAA) o ooy (e

d.C‘).o oKl 6))5Lm5 0uSliils WS ‘5“"% 9



4530 39 ST S P islod (o )l g ol 31 S pols 0 5 (mod i

Alkhayer, M., Eghbal, M.K., Hamzehpour, N. (2019). Geomorphic surfaces of eastern lake Urmia Playa and their
influence on dust storms. Journal of Applied Sciences and Environmental Management, 23(8), 1511-1520.

Diaz-Hernandez, J.L., Martin-Ramos, J.D., Lépez-Galindo, A. (2011). Quantitative analysis of mineral phases in
atmospheric dust deposited in the south-eastern Iberian Peninsula. Atmospheric environment, 45(18), 3015-3024.

Ganor, E., Deutsch, Y., Foner, H.A. (2000). Mineralogical composition and sources of airborne settling particles on
Lake Kinneret (The Sea of Galilee), Israel. Water, air, and soil pollution, 118, 245-262.

Goudie, A.S., Middleton, N.J. (2006). Desert Dust in the Global System. Springer Verlag, Heidelberg.

Jiries, A., El-Hasan, T., Manasrah, W. (2002). Qualitative evaluation of the mineralogical and chemical composition
of dry deposition in the central and southern highlands of Jordan. Chemosphere, 48, 933-938.

Motaghi, F.A., Hamzehpour, N., Abasiyan, S.M., Rahmati, M. (2020). The wind erodibility in the newly emerged
surfaces of Urmia Playa Lake and adjacent agricultural lands and its determining factors. Catena, (194),104675.

Nimmo, J.R., Perkins, K.S. (2002). Aggregate stability and size distribution. Soil Science Society of American Journal,
5, 317-328.

Osman, K.T. (2014). Soil Degradation, Conservation and Remediation. Springer, Netherlands.

Reynolds, R. L., Bogle, R., Vogel, J., Goldstein, H., Yount, J. (2009). Dust emission at Franklin Lake Playa, Mojave
Desert (USA): Response to meteorological and hydrologic changes 2005-2008. Natural Resources and
Environmental Issues, 15, 105-115.

Shao, Y., Wyrwoll, K.H., Chappell, A., Huang, J., Lin, Z., McTainsh, G. H., Yoon, S. (2011). Dust cycle: an emerging
core theme in Earth system science. Aeolian Research, 2(4), 181-204.

Schoeneberger, P.J., Wysocki, D.A., Benham, E.C. (Eds.). (2012). Field book for describing and sampling soils.

Government Printing Office.

Zarasvandi A., Carranza E. J. M., Moore F. & Rastmanesh F. (2011). Spatio-temporal occurrences and mineralogical—
geochemical characteristics of airborne dusts in Khuzestan Province (southwestern Iran). Journal of Geochemical
Exploration, 111,138-151.

Zobeck, T. M. (1991). Abrasion of crusted soils: Influence of abrader flux and soil properties. Soil Science Society of
America Journal, 55, 1091-1097.
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Abstract
The potential for dust generation varies among different parts of Urmia Lake playa. Therefore, recognition of the
factors which are influencing the erodibility of playa surfaces can ultimately lead to the better land management. The
aim of the present study was to investigate the mineralogical composition of playa surfaces with different loose
erodible material (LEM) and the role of surfical crusts in their stability against wind erosion. After identification of
different playa surfaces of the western part Urmia Lake, in 130 locations soil samples were gathered from depth of 0-
5 cm and their LEM were measured. Later 12 soil samples from different playa surfaces with variable amounts of
LEM were selected for XRD analysis. Some of the properties of soil crusts were also measured. The mineralogical
studies of selected playa surfaces showed the abundance of quartz mineral in Sand sheets. In playa surfaces with low
LEM, quartz peak decreased while intensity of halite (NaCl) and calcite (CaCO3) peaks increased. The presence of
surficial crusts with at least 1cm thick with high resistance both in wet and dry conditions, have made these surfaces
resistant against wind erosion, unless they are disturbed. However, in Sand sheets, the absence of crusts along with
their high LEM have made these areas highly vulnerable to dust generation.

Keywords: clay crusts, salt crusts, sand sheets, quartz, halite.
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Abstract

Increasing pressures due to agriculture have led to the salinization of soil and water resources. The use of digital soil
mapping methods to identify areas affected by salinity is the basis of a study in the southeast of Kurdistan province.
Part of Chahardoli plain in the province of Kurdistan affected by salt and soil salinization has caused a problem.
Therefore, there is a need for digital mapping to identify saline areas for management strategies. Using auxiliary
data such as variables from remote sensing images were identify the area affected by salt. At this study were drilled
30 soil profiles. From depths of 5-0, 15-5, 15-30, 60-30, 90-60, 120-90, 150-120, following the global soil map,
were taken 200 soil samples. Random forest, decision tree, and multiple linear regression models were used for
modeling the spatial distribution of salinity. The results showed that remote sensing auxiliary data can be used as a
suitable variable to identify areas affected by salinity.

Keywords: Decision tree, GlobalSoilMmap, Random forest, Salinity.
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tree models
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Abstract
Inorganic carbon is the largest source of carbon in arid and semi-arid regions, including the Chahardowli Plain of
western Iran. The importance of inorganic carbon is equal to or greater than organic soil carbon in these areas,
while less attention has been paid to it. In this study, calcium carbonate equivalent (CCE) was measured at depths of
0-5, 5-15, 15-30, 30-60, 60-90, 90-120, and 120-150. A total of 200 soil samples were collected from 30 available
profiles. Relationships between CCE and environmental predictors were modelled using random forest (RF) and

decision tree models (DT). T he mean value of CCE increased with soil depth, from 3.5 (0-5 cm) to 64.5% (90-120
cm). The importance of remote sensing (RS) variables in the machine learning models decreased with depth; as a
corralory the influence of terrestrial variables increased. The DT model was slightly better than the RF model. In
areas affected by river activities, the use of the channel network base level and vertical distance to channel networks
as variables in digital mapping soil could increase the accuracy of soil property prediction maps. Channel network
plays a principal role in soil distribution of the study area by affecting the rate of discharge, and as a result, erosion
and sedimentation.

Keywords: Arid and semiarid area, Digital soil mapping, GlobalSoilMap, Random forest.
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Assessing the variation in the production of the strategic crop of wheat in Iran and its correspondence to food
security

Yaser Safari
Assisstant Professor of Soil science, Water and Soil Department, Faculty of Agriculture, Shahrood University of
Technology (Email: yaser.safari@shahroodut.ac.ir)

Abstract: Sufficient production of the key agricultural crops in correspondence to the food demand of the growing
population in Iran would be the first step when achieving food security is concerned. To assess the correspondence
between the wheat production in the country and the internal demand, the area under wheat cultivation and the
average yield of this crop during the years of 2006 — 2018 was analyzed in the current study. The results revealed
this truth that the area under wheat cultivation in the country during the mentioned period of time experienced a
decreasing trend and fell from about 7 million hectares to about 5.5 million hectares, which warns about the
necessity of preserving the quality of the lands under this strategic plant cultivation. Conversely, the wheat average
yield in the country during the studied years in an increasing trend from 2.13 ton per hectare in the first year reached
2.46 ton per hectare in the last year. It appears that re-assigning some parts of the abandoned lands to wheat
cultivation and enhancing the wheat yield in the lands currently used for wheat production would be the most
feasible approaches with the aim of inevitable rise of wheat production in Iran.

Keywords: Agricultural products, Cropping pattern, Food insecurity, Area under cultivation
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Investigation of meteorological drought trends in Lorestan province
Y. Sabzevari!, M.A. Ghanbarpouri? , M. Ahmadi®
1- Researcher, Researcher Soil and Water, Researcher and Training of Agriculture And natural Resources Lorestan
2- Researcher, Researcher Soil and Water, Researcher and Training of Agriculture And natural Resources Lorestan
3- MSC Student, Management And Water Resources Department, Lorestan University

Abstract
Drought is a natural phenomenon that has a significant impact on human life and the study of its temporal and
spatial changes can be effective in dealing with the effects of this phenomenon. The porpuse of this study was to
investigate the trend of meteorological drought using index (SPI) and Mankendall test in Lorestan province. Using
index (SPI), precipitation data of 9 synoptic stations and 23 rainfall stations in the statistical period (1998-2018) in
the province were analyzed. The results showed that in general, the province faced drought in 1988 and 2008. The
results of Mankendal test showed that the trend of changes in the drought index of Selseleh city at the level of 95
probability was significant and increasing and the rest of the cities were not significant. Also, considering the
number of drought categories in different years for selected stations, the driest station, Kuhdasht station and the
wettest station, Nurabad station were introduced.

Keywords: Mankendal test, meteorological drought, Lorestan
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Investigation of trend of reference precipitation and evapotranspiration in Dezful climatic conditions
Yaser sabzevari'*, moradali ghanbarpour?
1,2-Researcher, Soil and Water Research Department, Lorestan Agricultural and Natural Resources Research and
Training Center

Abstract

Evapotranspiration is one of the important factors that knowing its exact amount is necessary to determine

the water needs and design irrigation systems. For this purpose, in this study, to investigate the trend of ETO

changes in Dezful plain using MK test, the information of Dezful synoptic station for the period (1990 to

2016) was used. Examining the trend of monthly ETO changes using MK test, it was found that in the whole

statistical period, the trend did not change significantly. During this period, the value of MK statistic was

equal to 0.2, which indicates a non-significant increasing trend. The results of Mann-Kendall test to show the
trend of precipitation changes show a decreasing trend of this parameter (Z = 1.62). However, considering the
value of Mann-Kendall statistic, this decrease was not statistically significant at 95% level.

Keywords: Evapotranspiration, McDonald, Process, Dezful
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Natural resource management efficiency, green (((Green Productivity) (GP)))
Increasing economic development in Iran

Abstract

Green Productivity , employing appropriate technologies and management techniques in order to
correctly produce goods and services more environmentally friendly and to increase productivity
and profit. In this regard, the two principles of green productivity and environmental efficiency
have been achieved . Originally created to address environmental responsibility, liability for
damages on environmental reform, pollution has on the neck . Pollution prevention , cleaner
production and reduction of input sources , the other green productivity , primary productivity and
profit. In principle , the benefits in terms of competitiveness and is desired. All are built on the
principle of environmental protection . Green Productivity Approach , the foundation of any
business is profitable , but profitability through savings in raw materials is stressed . This training
resource efficiency , productivity , quality, sales, and improvements to be achieved . (Green
Productivity) (GP) acknowledges the importance of this principle is that economic activity in any
way , they must be sustainable and profitable . Competing interests that want to maintain its
position in the market and the requirements of the business . But this principle, competitive pricing
, quality and friendly environment will be protected .

Key words : (Green Productivity) (GP), green productivity , economic development, environmental
protection
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The investigation of the correlation between soil physicochemical characteristics and type of playa surfaces in
western part of Urmia Lake
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Abstract

Urmia Lake recession resulted in the remain of lands where different playa surfaces are forming and developing. These
barren areas can become major dust source under specific circumstances. Therefore, the study of their physicochemical
properties is of high priority. The aim of the present research was to investigate the correlation between soil
physicochemical properties and type of playa surface in the western part of Urmia Lake. All lands from Urmia Lake
recession in its western shores were selected. Different surfaces in the study area were identified and mapped using
Google Earth software. Through field observations, playa surfaces were identified and named. Later, 130 soil samples
from depth 0-5 cm of different surfaces were collected during spring to autumn 2018 and some of their
physicochemical properties were determined. Mean comparison of physicochemical properties of playa surfaces
showed that there were significant differences in soil characteristics like electrical conductivity (EC), calcium
carbonate, organic carbon (OC), soluble ions and cations, soil texture, MWD and LEM among studied playa surfaces.,
Sand sheets playa surface which is located in northern parts of the study area, next to Jabal Kandi village, had the
lowest soil clay content and OC and the highest LEM while the highest clay content and OC and the least LEM were
observed in clay flats. The results of this study revealed that the development of playa surfaces in different parts of a
playa can be controlled by soil physicochemical properties and can be a primary indicator for identification of dust
prone surfaces.

Keywords: clay flats, sand sheets, loose erodible material, Urmia Lake playa.
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Abstract

This study planed for opportunity to suitable level nitrogen nutrition in heat tolerance rice cultivars under different
condition high temperature by planting dat change.The experiment was laid out in a randomized complete design on
factorial-split with three factors and replications for two years (2017- 2018) in Shavoor agriculture research station.
planting date as main plot included three levels (d1- 5/20, d2— 5/30 and d3- 6/9) and sub plot were on factorial of
rice cultivars namely (V1=IR64197-3B-15-2, ,V2=N22(ACC4819)+RAIBHOG V3=GHARIB(ACC32307+
GHARIB and Vs-HOvazeh ) with three levels nitrogen ( n1-50,n2-75 and n3-100 kg/ha). The results of combined
analysis of variance showed significant difference for panicle number/ m? , seed per panicle in % and grain weight
in %5 level respectively .The highest and lowest Panicle number/ m? with 582 and 244 related to d1n2vl and
d3n2v2 respectively. The highest seed per panicle with126 related to d3n3v4 and the lowest obtain in dinlv4
with39.

Key words: Rice lines, Panicle number ,Grain weight , Nitrogen nutrition.
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Abstract

Bunch fading disorder influences on quantity and quality of fruits. In order to studying impact of nutrition
as a management factor on disorder, as well as characteristics of Mazafati date, the experiment was
carried out in a randomized complete block design. Nutrition treatments included potassium silicate in
0.05 % concentration, potassium sulfate in 0.5 % concentration and calcium chloride in 0.5 %
concentration. No fertilizer treatment was considered as control. Date palms sprayed with these solutions
from hababouk to rutab stage. Percent of faded bunches, fruit’s weight, fruit’s length and fruit’s proline
content were determined. The results indicated that potassium silicate and potassium sulfate decreased
faded bunches significantly (P<0.05), 100 percent as compared to control treatment. Potassium silicate,
potassium sulfate and calcium chloride increased fruit’s weight respectively 36.0, 34.0 and 35.0 percent
significantly (P<0.05) as compared to control treatment. Potassium sulfate increased fruit’s length
significantly (P<0.05), 12.0 percent as compared to control treatment. Potassium silicate and calcium
chloride respectively increased proline content 49.6 and 45.2 percent as compared to control treatment
significantly (P<0.05). It can be concluded that fertilizer treatments noticeably decreased disorder and
improved physical and physiological characteristics of of date fruits.

Key words: Proline, Date bunch fading disorder, Date palm, Chemical fertilizer, Date palm
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Impact of urea applied with nitrification inhibitor nitrapyrin on emission of ammonia
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! Department of Soil Science and Engineering, University of Tehran. *rmirkhani@ut.ac.ir
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Abstract

Nitrogen fertilization is a primary factor influencing agronomic and economic returns and gaseous N loss via
NHjs volatilization is a major potential pathway of loss. Therefore, ammonia lost to the air can potentially reduce
a grower’s economic return and have negative impacts on the environment. An experiment was conducted to
study the effect of applying urea in combination with NI (NP) on NHs emissions. Treatments included a control
treatment (zero N), urea alone (300 kg urea ha* in three split applications) and urea+NP (300 kg urea ha* in
three split applications). The results showed, an emission factor of 29% and 37% of the applied nitrogen for
urea alone and urea+NP treatments, respectively. The addition of NI (NP) to urea increased NH3 losses about
25%, compared to the urea treatment alone.

Keywords: Ammonia volatilization, Emission factor, Urea, Winter wheat, Nitrification inhibitor (nitrapyrin).
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Investigating the effects of climate change on agricultural water resources in Iran

Kavehzadeh N.™, Montajabi M.?

! Msc. soil and water Research Department, Isfahan Agricultural and Natural Resources
Research and Education Center, AREEO, Isfahan, Iran
2 Assistant Prof., Animal Science Research Department, Isfahan Agricultural and Natural Resources
Research and Education Center, AREEO, Isfahan, Iran

Abstract

With climate change and rising temperatures and rising greenhouse gases, which is one of the most important
environmental issues, it can affect agriculture and water resources in an area. Given the importance of climate
change on the structure of the planet, agriculture and its inhabitants, especially in agriculture, which with 92% of the
most important water consumers in recent years, arid and semi-arid regions as one of the most common topics,
considered by scientific communities There have been many studies to study its effects. In the present article, using
the review method, the effects of climate change on Iran's water and agricultural resources were studied. The results
showed that the quality and quantity of agricultural products as well as water resources and reserves, especially in
arid regions of Iran are highly It has been and will be affected by climate change, and due to the problem of water
shortage, it is necessary to change the cultivation pattern according to the country's water conditions. And use new
methods. Also, considering that Iran currently ranks third in Asia and seventh in the world in greenhouse gas
emissions, less greenhouse gas consumption and more attention to the protection of forests and vegetation, It is
necessary to keep the temperature low.

Keywords: Climate, Agriculture, Greenhouse Gases, Water Resources
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Modeling soil CO2 emissions under climate change scenario in arable lands
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Abstract

The fact that most of the country is located in the arid and semi-arid belt of the world is the main reason for
the low amount of organic carbon in Iranian soils. Factors such as soil perturbation and harvest on farm
land exacerbate this deficiency. According to the results of the national monitoring of Iranian agricultural
soils, in 68.7% of the lands, the amounts of organic carbon is less than one percent. Although the organic
carbon of these soils is low, because of their vastness, organic carbon storage and carbon sequestration
potential in arid and semi-arid arable land, have a large contribution. Hence, after validation of RothC
model using long-term annual data (10-25 years) in cold and semi-arid arable lands of Khorasan Razavi,
variations in soil organic carbon sequestration and CO. emissions under current climatic conditions and
climate change scenarios were investigated. The results showed that increasing temperature and decreasing
rainfall by the end of the century, will lead to a decrease in carbon sequestration between 0.73 to 1.85
percent and an increase in CO, emissions between 1.04 to 2.13 percent compared to the current condition.
The observed differences in the values obtained from different study areas might be due the differences in
the quality and degradability of plant residues returned to the soil as well as organic matter derived from
them.

Keywords: Rotamsted model, Global warming, Organic carbon stock
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Abstract

Today, soil erosion is one of the most important issues and problems in the regions. Meanwhile, the increasing
human exploitation of the natural environment has a great impact on intensifying the process of soil
degradation and erosion and is proportional to the intensity and weakness of erosion in how the region is

talented and the production potentials of water and soil resources. In this research, wind erosion of the soil of
Hindijan plain from the southern cities of Khuzestan has been studied and evaluated by estimating erosion

indices based on measurement and field studies and calculating and estimating it by geostatistical methods in
GIS environment. Sampling was performed in two seasons, dry and wet. The results showed that the most
common cause of erosion in the region is the loss of vegetation and the presence of silt in the soil tissues of

the region.

Keywords: Wind Erosion, Hindijan, GIS
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The effect of heat stress on yield of heat tolerance rice cultivars to nitrogen

A. Gilani'", S. Jalali?

- Corresponding Author, Assistant professor of Seed and Plant Improvement Research Department, Khuzestan
Agricultural and Natural Resources Research Center.

2. Rice researcher of Seed and Plant Improvement Research Department, Khuzestan Agricultural and Natural
Resources Research Center.

Abstract

This study planed to determine of nitrogen role in heat tolerance rice cultivars response to high temperature by
planting dat change.The experiment was laid out in a randomized complete design on factorial-split with three
factors and replications for two years (2017- 2018) in Shavoor agriculture research station. planting date as main
plot included three levels (d1- 5/20, d2— 5/30 and d3- 6/9) and sub plot were on factorial of rice cultivars namely
(V1=1R64197-3B-15-2, ,V2=N22(ACC4819)+RAIBHOG V3=GHARIB(ACC32307+ GHARIB and V,-HOvazeh )
with three levels nitrogen ( n1-50,n2-75 and n3-100 kg/ha). The results of combined analysis of variance showed
that significant difference for grain yield, total dry matter and panicle number/ m? in %1 level .The highest grain
yield (3785 kg/ha) had d3n2vl .Also The highest and lowest Panicle number/ m? with 582 and 244 related to
din2v1 and d3n2v2 respectively.

Key words:. Rice lines, Unproductive Floret, Yield loss, Nitrogen nutrition.
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Long-term assessment of drought occurrence in Iran using mathematical morphology

approach
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Abstract

Similar to any other natural phenomenon, a proper understanding and description of the drought is essential in order
to be prepared for future events, so that different researchers have used different methods for this purpose, comprising
different advantages and disadvantages. However, very little researches have been done on the simultaneous
assessment of a drought as spatiotemporal phenomenon. One of the most useful methods for this purpose being
proposed in recent years is the use of mathematical morphology technique. Therefore, in the present study, an attempt
was made to evaluate the drought events occurring between years 1980 to 2020 in the geographical area of Iran using
the above-mentioned technique and time series data of soil moisture. The results of this study showed that a total of
207 drought events with different intensities and persistence were identified in different periods during the last 41
years. Most of these droughts occurred in the western regions and parts of the northwest of the country. Using the
above-mentioned technique, the affected area as well as the severity and duration of drought events were determined
simultaneously. The results showed that the widest, the most severe and the most lasting droughts of the last 4 decades
in Iran occurred in the west and parts of northwestern Iran.

Keywords: Drought, Palmer index, mathematical morphological technique, time series data
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Abstract

Qazvin province is of special importance in the production of agricultural products; This has caused the
groundwater level of the province to drop by 40 to 50 meters during the last 40 years. With declining water
resources and the advancement of desert lands, farmers' incomes are declining and widespread rural migration to
large cities is increasing. To deal with this issue, the policy that has been adopted is to change the cultivation
pattern in accordance with the needs and capabilities of the region; The designers of this policy have
acknowledged that its implementation, in addition to saving water consumption, will also contribute to other
economic, social and environmental goals of the region. Due to this issue, in the present study, according to the
goals of both policy makers and farmers, the optimal pattern of irrigation cultivation in the agriculture sub-
sector of Qazvin province has been identified; Therefore, 246 farmers were selected using a simple two-stage
random sampling method, and the information was collected in 2019. According to the experts, a 15% increase
in gross profit, a 10% decrease in agricultural water consumption, job stability, and a 15% decrease in the use of
chemical fertilizers and pesticides were considered as the optimal goals. The findings showed that through the
optimal allocation of the inputs to Low Water-Demand (LWD) and High Water-Demand (HWD) crops, the
farmers are not only able to save water and different types of fertilizers and pesticides, but can also achieve their
objectives in terms of their desired profit.
Keywords: Optimal pattern of input usage, Low water-demand crops, Qazvin plain, Non-linear goal
programming.
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Formation and development of rill erosion
Samaneh Aghaei (Samaneh.aghaei@ut.ac.ir)
Graduate of the University of Tehran, PhD student of Zanjan University

Abstract

Rill erosion is one of the important processes of water erosion in sloping lands and pastures and in many parts of the
world leads to the loss of large amounts of soil. Many studies show that Rill erosion accounts for about 70-50% of
total soil erosion. Examination of the results shows that concentrated rills usually have the largest share in runoff

generation and sediment transport. These rills are larger than normal rills and cause sediment to be transported
downstream. Rill erosion usually increases with increasing rainfall intensity and slope. In this paper, we intend to
investigate rill erosion from formation to expansion, its measurement and modeling methods.
Keywords: Rill length, drained flume, sediment transport mechanisms, sediment concentration
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Investigating the effect of flooding on soil texture in a sugarcane field in Hakim Farabi Agro-
industry

Nematallah Zakavi!, Akbar Karimi'*, Ali Sheini-Dashtgol*
1. Department of Agronomy, Khuzestan Sugarcane Development and By-products Research and Training
Institute, Ahvaz, Iran
* Corresponding Author’s Email: akbar.karimi84@yahoo.com

Abstract

Climate change and global warming are cause events such as flooding. The objective of this study was to
investigate the effect of flooding on changes in particle size distribution and soil texture in a sugarcane
field located in Hakim Farabi Agro-industry. In this study, changes in the percentage of sand, silt and clay
and soil texture class were investigated at two depths of 0-30 and 30-60 cm, before and after the flooding.
Statistical analysis and mean comparison of the data of this study was carried out by t-test. The results
showed that the flooding caused a decrease in the percentage of sand (2.70 and 1.65%, respectively) at
both depths of 0-30 and 30-60 cm. While the percentage of silt (0.7 and 0.05%) and clay (0.2 and 1.6%)
of the soil increased. However, these variations at both depths were not statistically significant. In
general, the results of this study showed that the flooding did not have a significant impact on changes in
soil particle size distribution and soil texture class in the study field, which could be due to the lack of
suspended sediments carried by the flood. However, due to the importance of soil particle size
distribution on soil characteristics and processes, the monitoring of these changes need to be considered.
Keywords: Climate Changes, Particle size distribution, Flooding.
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Correlation between the volume of wheat exports and amount of total available water in wet and
drought seasons in the 2000s
Behrouz Tabatabaei Nejad "%, Mahdiyeh Soltani 2
Pars Water and Soil Engineering Services Development Company (b.tabatabaei33@yahoo.com)
PhD in Crop Ecology

Abstract: To examine the changes in the volume of wheat exports compared to available agricultural
water between 2000-2010 , the correlation between the weight of exported wheat, the income from each
export unit and changes in effective rainfall in this period was calculated. The results showed that the
amount of wheat exports did not follow the trend of rainfall changes in consecutive wet and drought years
in this decade and despite the decrease in rainfall, the amount of exports did not change. The correlation
between effective rainfall and the amount of exported wheat and virtual water was -0.57, which shows
that contrary to expectations, with the decrease in rainfall, exports did not decrease by the same amount
and in this decade, the trend of exporting virtual water through wheat exports was negligible to the
amount of available water .

Keywords: virtual water, effective rain, export, drought, wet season
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Evaluation of rainfall distribution in meeting the water needs of rainfed and irrigated wheat

1-

cultivation in Eghlid city
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Abstract

The climate change is the one of important in earth , and is very attention for all of the community
. for survey and apparent of climate change , many parameters of climate , frist important are
temperature and rain fall that appointment the climate of state . this research with (variance ,
moving average , regression and etc) , survey the change of temperature and rain fall in EQLID
province on 15 years (1372-1387) . for appointment the period of temperature in the year , decrease
and increase temperature are calculated . the changing of temperature at 15 years period equale
12.72 celsius and with this formule Y = a+ X process of temperature is increas and equale 1.36
celsius . for the rain fall , changing of rain fall at 15 years period equale 300.4 millimeter and with
this formule y = a+bX process of rain fall is decreases and equale 481.3 millimeter . so as

maximum of decreases in rain fall depend on year (1386-87) and head of little rain fall and drought
year in all of the years . also maximum of increases in rain fall depend on year (1380-81) . forecast
the next factor (rain fall & temperature) in circuit 2, 4, 8 years .

Keywords: Climate change, temperature, precipitation, time series, forecast.
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Effects of irrigation water salinity and cultivation method on yield and morphological characteristics of
onions
Ahmad Ramezani”?!, Moslehuddin Rezaei ?
1= Ahmad Ramazani, Assistant Professor of Horticultural Crops Research Department, Isfahan Agricultural and Natural
Resources Research and Education Center, AREEO, Isfahan, Iran.
2= Resercher of Soil and Department, Isfahan Agricultural and Natural Resources Research and Education Center,
AREEOQ, Isfahan, Iran.

Abstract

The effects of irrigation water salinity on yield and characteristics of spring onion genotypes based on
randomized complete block with 4 replications in split split plot design were studied in Rudasht Research
Station in Isfahan during two years. Four salinity levels of irrigation water (1, 3, 5 and 7 dS/m) as main plots,
and two methods of planting (direct seeding and transplanting) as subplots and four genotypes of spring onion
(Ghermez Dorchehe Isfahan, Sefide Kashan, Sefide Qom and Spanish Suite) as sub-plots. Increasing salinity
from 1 to 7 dS / m, decreased total yield, marketable yield and bulb size significantly. Total yield in salinity
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treatments of 3, 5 and 7 dS / m compared to the control decreased by 15.3%, 37.8% and 6.2%, respectively.
Total yield and bulb characteristics of all genotypes except Sefide Qom in the two planting methods were not
significantly different, but the total yield of Sefide Qom in transplanting compared to direct seeding
significantly increased. The highest total and marketable yield was obtained from Sefide Qom (74.23 and
65.36 t/h) and the lowest were obtained from Spanish Suite (43.99 and 35.12 t/h) respectively.

Keywords: Onion, Water salinity, Spring genotypes, Direct seeding, Transplanting
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Investigating the Overlap of Climate Classes and the Soil Classification Map of the World
Farnaz Sharghi'", Seyed Bahman Mousavi?, Mehdi Rahmati?
1- Master student, Department of Soil Science and Engineering, Maragheh University, Maragheh, Iran
2- Associate Professor, Department of Soil Science and Engineering, Maragheh University, Maragheh, Iran
*) corresponding author: sharghi.fr@gmail.com

Abstract

Evaluating the overlap of climatic classes and the soil classification map can provide very useful information on how
the soils are formed and distributed. In this regard, in the present study, the overlap of climatic classes and soil
classification map of the world was investigated. For this purpose, the Koppen-Geiger climate map and the world soil
classification map were used. The overlap of climate classes and soil classification classes was investigated in ArcGIS
software and the classes intersects were determined and reported. The results showed that the dominant soils orders
in the Arid climate class are Aridisol or Entisol, in the polar climate class is the Gelisols, in the warm and temperate
climate class are Inceptisol, Ultisol, and Alfisols, in the equatorial climate class are the Oxisols and Ultisols, and in
the snow climate class are the Inceptisol and Gelisols. The results of this study show that the level of soil development
in warm and temperate climate class as well as the equatorial climate class is hihger than that in the remaining three
climate classes.

Keywords: Soil classification map, Climate class, Map overlap, Spatial distribution
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The effect of climate change on the formation and evolution of agricultural soils
Nahid Kavehzadeh® and Nosratolah Montajabi?

1- Researcher of Isfahan Agricultural and Natural Resources Research and Education Center
2- Assistant Prof., Soil and water Research Department, Esfahan Agricultural and Natural Resources Research and
Education Center, Agricultural Research, Education and Extension organization, Esfahan, Iran.

Abstract:

Climate change is one of the most important challenges affecting on natural ecosystems and various aspects of
human life. Greenhouse gas emission increasing and exacerbated the climate change phenomenon have caused
agricultural land use change. Climate is the most important factor affecting the physical, chemical and biological
properties of soil. Climate change by affecting soil moisture and temperature regimes causes a change in vegetation
density and ultimately affects different soil characteristics. So that change in soil carbon is one of the most important
indicators of the climate impact on soil. The results of this study also show that climate affects some soil processes
and different parts of the soil through factors such as rainfall, temperature, evapotranspiration, frost, wind as well as
radiation. Therefore, considering that soil erosion is an important and main factor for increasing greenhouse gases in
the atmosphere, so soils management and reducing soil erosion by adopting optimal conservation methods can be
suitable approach to reducing climate changes and important factor in greenhouse gases control.

Keywords: Climate, Soil, Greenhouse gases, Erosion, conservasion
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Abstract

Evapotranspiration is an important element in the water cycle and is also an important component in climatic models
of water consumption in agriculture. Given the importance of the issue, extensive efforts have been made to develop
and measure evapotranspiration on a local and regional scale. In this regard, the purpose of this study is to
investigate evapotranspiration based on the new scenario of RCP radiation induction in the years 2010-2010 in
Tabriz. For this purpose, at first, the potential evapotranspiration was estimated using the Penman-Monteith equation
and the historical meteorological data of the base period of Tabriz station. In order to reduce the errors in the model
estimation, post-processing was performed on the estimated data. The results of post-processing showed that the
performance of the model in the warm months of the year was better than the cold months. Then, the ROC curve
was used to determine the score, which reached 0.71 for historical evapotranspiration and 0.76 after post-processing.
Also, potential evapotranspiration values in Tabriz were prepared under the 8.5 RCP scenario for the period 2010-
2010. Finally, it was found that the potential evapotranspiration in the study scenario increases for the study period.

Keywords: Penman-Monteith, Evapotranspiration, RCP Scenario, Skills Score
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The effect of different salinity levels of irrigation water on some growth characteristics of lettuce
Farhad Azarmi-Atajan?
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Abstract

Soil and water salinity is one of the most important environmental stresses limiting plant growth and yield in many
areas of the world, especially arid and semi-arid regions. Due to the increasing salinity of irrigation water in many
regions of Iran, a greenhouse studiy was conducted to evaluate different levels of irrigation water (0, 4, 8 and 10
dS/m as NaCl) on lettuce growth and yield in three replications. The results showed that with increasing salinity,
yield, shoot dry weight, total chlorophyll concentration and K/Na in lettuce decreased. Application of 4 dS/m water
salinity reduced fresh weight, dry weight and K/Na of lettuce by 20, 18 and 44% compared to control, respectively.
At this salinity level, the amount of total chlorophyll did not change significantly. According to the results, lettuce
yield and growth decreased at all water salinity levels, indicating that the plant is sensitive to salinity even in
relatively low level.
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