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Extended abstract
Introduction: Water and soil resources are the most important factors in the production of energy needed for
humans. In order to protect water and soil resources, different management methods are applied according to the
conditions of each region. The participation of all watershed residents and changing their behavior will be one of
the basic tools of any sustainable management plan. Since norms affect the participation and behavior of local
communities; the purpose of this research is to investigate the norms affecting the participation and behavior of
watershed residents in the implementation of water and soil protection projects.
Materials and Methods: This research was done by descriptive-analytical method. For this purpose, Benchele
watershed in Ravansar city was selected as the study area. A questionnaire was used to collect field data. The
statistical population of this research was all heads of households of watershed residents in this area, numbering
569 people. Among them, using Cochran's formula and matching with Morgan's table, 229 people were directly
questioned by simple random method and completed the questionnaires. Spearman'’s correlation tests and stepwise
regression were used to analyze the data. The focus of the questions was focused on three independent variables
(legal norms, normative beliefs and participatory norms) and two dependent variables (participation and behavior
of watershed residents). In the data analysis section, descriptive statistics (frequency, percentage, average, etc.)
and inferential statistics (Spearman's correlation test and step-by-step regression) were used. Before performing
the regression to check the collinearity test, the degree of collinearity of the independent variables was examined.
Also, standardized beta values were used to determine the relative importance of each independent variable in the
participation and behavior of watershed residents.
Results and Discussion: The mean ranking results of each of the items of legal norms affecting the participation
and behavior of watershed residents in water and soil protection projects show that the items of "people who
damage water and soil resources should be fined" and "existing laws are useful to convince people in the field of
protecting water and soil resources" have the greatest and least impact on legal norms with the participation and
behavior of watershed residents, respectively. The results of the mean ranking of each of the items of normative
beliefs affecting the participation and behavior of watershed residents in water and soil protection projects show
that the highest ranking average is related to "society expects me to take care of water resources" and do not destroy
the soil" and the lowest rating is related to "experts expect me not to destroy the soil". The mean ranking results
of each items of the participation norm effective on the participation and cooperative behavior of watershed
residents in water and soil protection projects show that from their point of view, the item "voluntarily participates
in the construction of sediment dams" and the statement "I am willing to pay for the implementation of water and
soil protection projects”, respectively, have the greatest and least impact on the participation and behavior of
watershed residents in water and soil protection projects. The results of Spearman's test showed that all three
independent variables of legal norms, normative beliefs, and participatory norms have a positive and significant
relationship with the participation and behavior of watershed residents. Also, the regression results and beta values
showed that, respectively, the indicators of legal norms, normative beliefs, and participatory norms had the highest
priority in the participation and behavior of local communities.
Conclusion: The results showed that about 66% of watershed residents have moderate to low participation and
cooperative behavior. The mean ranking results of each of the watershed residents' participation and their behavior
to participate in water and soil protection projects show that the watershed residents' care of the projects after its
completion, participation in the mortar dam construction project Mortar-cement dam has the greatest effect on
their participation and cooperative behavior. Also, the items of participation in the construction of gabion dam
project and the desire and intention of watershed residents towards water and soil protection had the least effect
on the participation and behavior of watershed residents towards water and soil protection. In general, paying
attention to the norms, beliefs, behaviors and attitudes of local communities should be on the agenda of managers
and planners to pave the way to protect water and soil resources.
Keywords: Regression, Watershed, Norm, Cochran formula, Questionnaire.
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Table 1- Mean rank of watershed residents’ behavior and participation items towards participation in
water and soil protection projects
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Table 2- The relative frequency and mean rank of legal norms items affecting the participation and
behavior of watershed residents in water and soil protection projects and their priority
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Table 3- The relative frequency of the mean rank of the index of normative beliefs and their priority
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Table 4- The relative frequency of the mean rank of the participatory norm items that are effective on the
participation and behavior of watershed residents in water and soil protection projects and their priority
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Table 5- Correlation between independent variables with participation and behavior of watershed

residents
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Table 6- Collinearity test of the desired independent variables for regression analysis
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Table 7- The contribution of each of the factors affecting the participation and behavior of watershed
residents in a step-by-step manner
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Table 8- Regression coefficients to determine the relative importance of variables and their impact on
the participation and behavior of watershed residents in water and soil protection projects.
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Extended abstract
Introduction: Dust storm is one of the desertification and land gegradation consequences especially in arid and hyper-

arid regions of the world. Fine particles released from the Earth's surface can be released several kilometers and
subsequently over long distances, sometimes even across continents. These particles play a key role in the Earth system
by affecting the radiation balance as well as forest and ocean ecosystems. Weather is often considered as the main factor
influencing the occurrence of dust storms. Dust storms have increased in recent years mainly due to continued droughts
and global warming. Temperature is an important variable in climatilogy in terms of its direct effect on weather variables
such as pressure, wind movement, cloud formation and precipitation. Based on previous studies, the increase in
temperature along with the decrease in rainfall and the increase in wind speed provide the conditions for the creation of
dust storms. In general, the review of the studies conducted in the field of evaluating dust changes and the effect of
temperature parameters on it shows that it is possible to conduct these studies from different perspectives and methods.
Therefore, it is necessary to find a comprehensive view on dust and factors affecting it by reviewing and evaluating the
results of other studies so that the phenomenon can be controlled and managed. The number of dusty days in Khuzestan
province is significant and has increased in recent years. The reason for that is its proximity to the great deserts of the
neighboring countries. Therefore, this province is one of the challenging areas of the country in the field of dust
management and control. The purpose of this study is to evaluate the trend of dust changes and the effect of temperature
on this phenomenon. The results of this study help to better understand the phenomenon of dust in Khuzestan province.
Materials and methods: In this research, three data groups were used including the monthly average temperature of 13
meteorological stations in the study area, the monthly average land surface temperature (LST), and the monthly average
aerosol optical depth (AOD). First, the trend of dust changes was evaluated using the Mann-Kendall test. Then, the
relationship between temperature parameters and dust was investigated using the correlation between the AOD in a
buffer of 5 km around the selected stationwith temperature parameters including monthly average temperature and
average monthly LST in buffers of 5, 10 and 20 km around the selected station.
Resultsand Discussion: The evaluation of the average changes in the buffer of 5 km around the selected stations showed
that in the months of February, July, December and April, no increasing trend was observed in any of the stations and
even in the month of April, there was a decreasing trend in two stations. The trend of AOD changes was increasing with
a probability of more than 90% in the months of August, September and November in seven, March in five, October in
four, January in three, May in two and June in one station. The correlation results of temperature parameters and AOD
showed that a very strong correlation between average LST and AOD has occurred only in the three months of May,
June and July in different buffers. There are the highest number of strong correlations in the months of May to August
between temperature parameters and AOD. Also, the highest number of very weak correlations occurred in April, March,
November, and December. The highest number of very weak and weak correlations are related to air temperature (85
and 47 numbers, respectively). This shows that LST is more important than temperature in evaluating changes in dust
intensity in the study area.
Conclusion: According to the results of this research, it can be said that air temperature has a weak correlation with
dust, and most of the strong and very strong correlations occurred with the average LST in different buffers, which shows
that LST is more important than temperature in evaluating dust intensity changes in the study area. In general, evaluation
and monitoring of dust changes can be effective in identifying new dust sources as well as evaluating wind erosion, dust
control, and management activities. Therefore, it can be suggested that an online and up-to-date system based on remote
sensing and artificial intelligence be designed and presented to evaluate and monitor dust changes. In this case, the
management of the dust phenomenon in Iran will be more targeted and the dust sources can be identified faster. On the
other hand, one should pay attention to the factors affecting these changes and evaluate their effect on dust.
Keywords: Change trend, Correlation, Aerosol Optical Depth, Earth Surface Temperature, Man Kendall.

Citation: Farzanehpey, F., Ranjbar-Fordoe, A., Khosravi, H., & Mosavi, S. H. (2024). Evaluation of dust

changes and its relationship with temperature (Case study: Khuzestan province). Integrated Watershed

Management, 4(1),16-29. doi: 10.22034/iwm.2024.2014553.1112

Copyrights:

Copyright for this article is retained by the author(s), with publication rights @
granted to Integrated Watershed Management. This is an open-access article @
distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).




o o g9 (17-Y2) Olxao AF+Y jls I o)l ool Jlw ol gbejg> 2ol Cu poe

doi: 10.22034/IWM.2024.2014553.1112 YYAY_FOA 1 Serig il L
(Ol 93 ol 353 390 axdliac) Los by (4T Bl 51 g Jls 9 o ol ki Wigy (U 3 5!

" Sgmge conm s T (59 yund > 7S935 iy Jdllgnl ) (il B acbld
OIRl QLB pLals olRasls e psle 9 (sanl mlio ouSiisls ¢ JSlo5 bk 05,5 )
Al el olzils s milis saSils  SliwnsS 5 Sis 3blie sl og,5 -Y

Olplelals (yLals olKisls ¢y pole § (crmb molin 0aSlisls (g Ki0,5 9 LSl 5 09,5 -V
aranjbar@kashanu.ac.ir :J gouwo 6dcowu g3

OF YN IYE by Gy VE Y/ UYF 1,55k b VESY/ AL A el s g yb)
b guann 0uS

b ) 00890]1 Jés,5 3y Sl ol g S sloglish (oler K315 5 St 3hlie 5 ohasts (e e 5 sl S 5| S doia
G o gl 5 K (SlapiasS] iz 5 ordandS Jolss p 8B L g wisd oy ooy s o > iyl (8l 5 iaglS iz aslss e (e
53 sladls ) Lo 3 slaplish 95 e 43S i o laglish cnl e85 5 5o hol ole lsieas el gagol S Ll (e s ) SlS
ol 5 > lid aile s 5 ol 6laeiie y wakions ;5B 5 5l Lo sl azily Ligl3dl Sz (el o LS e 5 Jlockits igl3dl U 4 Baae
sloglisls sl bl 5 o e A (S5l IS olya 4 Los il o ansge i lallan ool Bl 3 o ke <l 5 ) e
e wmse i ol ales slaymall 15 JLeg S liss ws)y bl aie o endiplnl Slidlls (o) SIS jsboas iS00 23 1, 50,5
Jelse 5 e 3 5l maler ol o] aoets (bl g oy b 4 Sl Lo azi o )l 0525 Slalllas ol plosil Sl ilisee glabs) 5 eolSys
gy olasi Jlyzen sl )5S S5 lagblr b & jpslome e ay plisjss plisl ) 0508 SaS sy cnl S e 5 S5 & oly U9, T Ol 2 e
 Ban ol g 5 oty S 5 Captn i 5 1528 5Sip sl ol ) S Gl el €58y A ] sl o 5 5B sl
WS oo SaS b il 1o Léss T oy g colid 4y adllas ol bl sl oauay cpl g oo Sl g Lege 3 @l sy Wgy ol adllas ol sl
slrosls dilale (1Sl cdnlllans g0 03g0me (swlidlyn oKy VY dilale glos (1 Silo (sloosls Jolis ools 05,5 aw 5| yimgh oyl jo i J0gy 9 Slgo
g0 8 Sl s Wigy )] 4l axdlias oyl o 0 0slii] (AOD) usg 51 (o5 os slaosls ailabs (pSiles (sloosls 5 LST by cyao gelans (sloo
o951 6098 B 5eSles (rer (S Sl osliial L JLeg0,8 51 alos loyially abuly (oo pgd Gy po 9 0 i3 loyy SIS (o (903l 3l eoliul L
GroshS Yo 510 B Sl 45 ilale LST 1.Silio 5 ailale (sloo opuilio ol sloo (sl sl ly b it olfil GlLLI s (5,205kS 0 s> 15 (AOD)
s plol e olSz] LI

15 sl 5 el sV b cslaebe 5 45 ols s i laolSisl I (6 askS D Bl (s ks g, ) s 1 3 gl
18 algs g el «angST sloole [ Crioman ls s alS wig, oKl g 4o Joyel ole 5o S 5 s odnlin oioli8l W, olliw! 5l plaSzs
Ui Jleizl L AOD &l sy wigy oSing] G 50 (595 5 oliug! 90 50 (o0 oKl as )0 a5l colKis] Jlezr 5o ST o] iy )0 Lwyle oK) i
lin 5 ples (sla 2l (o 55 ot (Kimras IS 5oty 45 515 L AOD yslin 5 olad (sl by Simrad s izt o] 2l
O CawST B o ool [0 (558  Surad dland o yiin Cawl 00ls &) alisee (slo )8l 40 LST nKilo b (6Vo2 5 0555 « o0 ole 4w ;o L3 AOD
oottt sl 0015 &5 ealiss 5 sl oo s ysl slools 1 cinds L Kmrad oliad (g sy (pwizead 3,5 3525 AOD pyolio 5 les slo il
by 5o b 4 caes LST iy comenl odimaylis jol cpl as sl (00e FY 5 AQ o a) ls slos a4 bogy o nds 5 cands L Ko Slass
2,18 aslllacs jgo 03gde (o HLege T Bul Ol s

L5 (b5 5 658 laFimmen it 5ol 0L L8 35 b (hnd (Steon I3n (slos o5 S (5 o0 gl (ol @l & 429 b 26 S aom
axlllass y3o o5gamms 53 ,higd,S B Sliis byl 55 Led d o LST iy Eoranl suimo il yal oyl a5 ool &, cilizes slo il 4o LST (Siles
Capde 5 58S sl @i Sb)l rimes 5 o Glapls plelid 4 (55 SeS Wl oo JLegs S Dlpesd Gl 9 2Ll IS ssba )b
Gl 5 Ll ez Sesn s kT Ojsonr egian (Bem g 905l i (e ailels S ol Sl (e iy 035 e 5 ool Sl B
st 43 4l 555 By 51 355 ool gy oIS lulih 00 iaiadan ol )3 Jubss S odisy Copte B 355 ) 5 b g S Sl
15 )13 sl 2590 S90S n |y lagl 51 g Sgai azgi i Sl cnl 1 e

S o e o Sl 4230 g 5T (Sl oo 1 (Sads (S s, 15 lS 951y

AP-vAa ‘\"(\)Mfdlz 0592 mol> oo (law e ol 160,90 axdllas) Loo b

el &>
@ ® oy by DLl lgs el el Bgima allie opl (5 sdiwnss sl oz >
O3 p3es ly s Colg o ol O gm0 onl 5o ead ol Slalllae plas ;]




(Olwjos bl 16890 anlllan) Lod b oy bl )l g Légs S ol s 8y (b)) VA

byl a5 gaite sla g, g ooty 5l ool
B Lo jbay o )ls 0929 L g 5 Dl ks W
Gao,0 VO il L S (2018) IS 5 YU
Wloygls o YAV LYY Jlo gl ,Lego 5 Lacl
ol (2023) o Ken o Yousefi yioen .ol
0,95 Jsb yo (il pl yo Gliwss; AOD yr0lie a5 wsls
g ol Hlis 1) 42e5 BB (gogro Kig, YoV e-Ye oo
P BB als Ve eV eA o550 5o QT}‘M
ol Bl

Ao ol Jele lseas el sasol oo 8k
sybige 4B 5 s lées S slaglish 58
R VPR JpINY TR IPIRS JPTINSENE
Sl e )0 LS zge g Jlosas gl
Lo .(Nukapothula et al., 2023) cowl 8L 2ol
siile glyn 5 O slayiie p paiiins 5 L5 5|
2 e e o)k g Rl JSCaS ol oS ol
Loyl ol e s iol581e S5 )L (oS ol jor 45 Leo
Rezaei ) wiS o w2l 3 1, jLegs 5 slayligh olxl
Ea90 b oo Slaixs (2019 & Ghasemieh
S el 425 S50 Jubgs S slaglish s el
2,5 oLl iy Slided 4 les oo

Sl byl yekaeds (2015) o, Sen 4 Yarahmadi
Wlpl oy ooz g o sla)legs s ples g 5L
oy, oo 9 )L oo b Ceyw glaools
I dllozy 8,90 90 sl adlato olSiius! O (5 Leg0 5
el sl le jo ols las bl aoged ol
s s oo yliae g alS YL 5L Jawgie e
5 5% &g, o, L (2018) Sadeghi 4 Modarres
ol <oln! 8 Bblis JLéga S slaglish il
S ey iz 9 YU sles 5 Sis aS ails
Shs, wads » Jie else sl eadla, (o55las
yekaieas (2021) Souri 3 Mahmoodimahpash

dodio
2 OReR ey wPS g @loble Sl S
S sloplbsh ol S 1,5 5 Kis bl
o939 Bl e exay owl .(Jebali et al., 2021) ol
3Hlabl @ld o S s asmc jo g wad sleol
(Rayegani et al., 2020 )sgi o obow! S mlaw
3ilg so o gk 5l salolil JLegs 5 5, ld
LI A RS TR e
2 6Ly Wgd oy oylB julyw o > Sl
5 S5 apinsmsS] izan 5 xionts Jols
» sty B ol e s et al, 2022
a>4 L (Rosenfeld et al., 2019) s ls ylusl cedes
o jlaore g Gludl g Legn I oanay Sl @
o e g )le90 8 Slej g S @i8 b))
slrosls leolainl Legs )5 anlllas sla by, 51 S
o351 595 Goe sl (AOD) oo 51 (5,95 e
re 3l S 4l g xSeslal o (AOD)
ol Gy camoplis as cwl Logels
ozl o Jusg il Dz 5 (ST, Jansgs g o>
e ol (Namdari et al., 2016) el Legs 5
Dloe Caws 4 glad 5 e Slaslin ) ‘Yg,o.m
Wyl oYL b g gl SIS piwe )y Slaslice
oyl cgles GLLI s 1, (SaeS 4l Lais byl Ll
@ sloylgale laslin 0 (gamw 3l oo oo ol
oz 9 Vb Gl g S SSE 008 s
oy Slalllas ;0 0028 jsboas ] Gl iy
5 Sk laibaie glagubie ;o Jugpl il
(Namdari et al., 2016) sl ouls oolaw! Lad
sl 6‘°)‘9'°L° rabas (AOD) J'“‘B)-’T &y G
@lad Coole Lo JLegs I slaglish adlae
Alam ) aa ..\.J)LT S oody i S5
L ol wlid=s (et al. 2011; Qi et al. 2013



VF- v )LQH. <\ o)l.o..i'; g‘u)Le‘_? JLM.: ‘)_.:;ui le.:ao)'? (v:nl:> Co pde

9 )Legs S Slpss wigy (2b,l adllas (pl plxil
Sl @ aslllas cpl bl el ongay (nl o oo 3
IS oSSyl o3 il 5o Legd S onnay s
@lize sla Bl 5l oolainl a5 cul [S3 a4 63V
)‘ ‘UT Cut.: QS’L’))‘ 9 (PR) e Lg‘)" Ol.iw." d‘).b‘

el oo cnl lacssle

L o9, 9 dlgo

Coxdse )05 Olnl 0 wr ) pliwss Gl
YA gaz,0 00 b agdo V) g a0 YV olél s
o T 5 i35 DA 5 a3 T 5 5,5 Jobo aighs
O JS8) ol 8,5 )5 ek oo 4o ¥
Soxez b g @y yeghS YOV plivl (pl Coli
Olpl Comezy Qll memiy 5y FYY -0
5 S b Gl Ll 09l oo Dgmes
e B glaSlz g GlwasS Ao g0 4 il
5 ks Y85 il a¥le S5l eSilis
ole Cliguad,l U olojon oy Ygamo S0,L (5 0,90
codF  LoyS 090 4o Les aiiey g 5SSl e
ol ool oLS il azys B0 5l i 5 YVY
O 038 (3 legd (i el S5 I (L35>
(slailinae (Jaise S dod @y )8 g ol
TR SRIFINCS TR EE R
Obsl w8l i ftogee w3l S2S 18 0 5 5 S
05 5 S 0,5 sloneldl e 5 Uy K25 5
.(Soleimani et al., 2023) ¢l iz dows

S g b eolaiul eols 09,5 aw I rash ol o
ol S8 a0 oY el o0l 5 Jgaz 5o aools ]
AOD I kg5 obs)l johieds (g cnl )0 &5
50 a4 ool 5lg ol solaiul (gl YV-) ol Wil
sobiie il osel 2leis 4 AOD > j2 ags
() Jsi2) sl MCDI19A2 Jgamo i1 iy AOD

OKen 5 oaily)b

bl o )kege s wl)d cdale ws) 5 liee anlie
as ol Glis ol pl (@8 ded 55 (ool slojenia b
Lod eSSbe 9 jLfge 5 cdale o ol 5o
Sl 0929 Cuiie alayly

L (2022) Modarres 5 Motavallizadeh Naeini
Loblsyl o [Leen,s slaplish Slsld o)y
45 w3l Lt oyl St il y sogldl s
Sl Sllog p i b Lo 5 ol Ceyw
LT [ NS RPN RN IR
Syl Légs 5

s caniis b # 5 (2018) ) Ken 5 Ziyaee
2 ol lopiie (S b T bl s Jlégs S
Sl ol bl s )S oy n 1y 592, Sl Ll
5 oo alal) [Legd S Cuniigp bwgie (o oS
alayly g oL ey oo JiSTas g BBlas b (g)lo cxe
ol ALl 0529 10 plaw j0 cod Cugb, b saise
5 ,Lg0 5 aiiiy alal, (2020) ), Sen 4 Kazemi
heslinal b (Bheye pliwl (ool (sla i
or Vo VY Glejoyes (b ) eosl o
Sidiey 6l peiie ol (Lt ba T aslllas s s,
|, 5 O o9k Oliee 5 S Cash, (oL
Bl JLkees S (e

i)l ey ) eadplnil Clalllae g r U555
O 2 gled slayelly s bdso 3 Slpis s,
B sle g,y g olSas 5l aS wes oo ol
Sl 5L Az 10 0,10 952 g Dlallas ol plowil 1Sl
3l melr oBugs gl axs 2bj)l g (owyn b &S
G ol B oS lay of » b5 Jelse 5 Lége S
Qlel dgei S5 omsy ol Copde g S
soble 4 (05 5 Syglme Sle 4 (bwje>
sellle slazy, s gz slojypas S5
ol Bl e sl js onay (nl g ol (28 L
2988 58l p ol (el (o cnlple ol adly
Ban el )l 935 oy JFUS g o pike i 50



(Olawon bl 16890 anlllan) Los b o] bl )l g Légs 8 ol s 0y, b3l Yo

w93 o) 30 ooliiwls g0 glaosls — ) Jgus
Tablel- The data used in this research

Olus gl ools eIRY)
O JS) owlislgn olSiusl VY oliilen slaosls 1
5059, A e 5 Sloj SLSE & pud L MODLIAL Jgasma jl ime) o slos boosls ailale o Kile 2
FogkS S LST L
&8 g 035, S sloy S 408 L MCD19A2 (slaosls AOD slaosls wilale 1 oSils 3
gk o S SSw

47°0'0"E 48°0'0"E 49°0'0"E g

o

3

Jeije
‘ x 3l gho

z o s z

/. o w =3

2 e

S by * S

*
Hlanl
* okl
*

o o

e - e

hoy (gyl=leh) ‘%.-‘t‘lé,b‘,u] poy

yheilo * x *DM
aleul *
Lal *
o] - B
5 * o gwlidlen ol g
. - s Kilometers
Ire 0 25 50 100 150
47°0'0"E 48°0'0"E 49°0'0"E 50°0'0"E

ooliiusls g0 culbiblyn sloolicumn! g liuwjgs bl (Ll pier Curdge ) S
Figurel - Geographical location of Khuzestan province and desired meteorological stations
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Table 5- The results of correlation values of temperature parameters and AOD values in selected
stations
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Extended abstract
Introduction: Climate change has a significant impact on water resources and the environment, which is reflected in

agriculture, society, and economy. The use of General Circulation Models (GCMs) with downscaling models is a method
for assessing climate change. Considering the placement of South Khorasan Province and the city of Birjand in the arid
region of Iran, population growth, industrial and mining development, and the pursuit of sustainable agriculture, it is
essential to assess the effects of climate change on essential meteorological parameters. The objective of this study is to
compare the performance of historical models NCEP and ECMWF in downscaling temperature parameters for the
Birjand County and investigate the changes in this parameter until 2030 using the top model and the SSP245 scenario
with the CanESM5 model.

Materials and Methods: In this research, to compare the performance of two GCMs, NCEP and ECMWF, in
downscaling temperature parameters, daily temperature data from the Birjand synoptic station for the period from 1990
to 2021 were used as the baseline period. Additionally, to evaluate the performance of these two GCMs, the statistical
downscaling model SDSM was utilized. To assess the performance of these two models, evaluation criteria such as NS,
KGE, RMSE, and BR? were employed.

Results and Discussion: To investigate and compare the performance of two GCMs, NCEP and ECMWF, daily average
temperature data from the Birjand synoptic station were used from the January 1990 to the September 2021. The data
from 1990 to the January 2008 were considered for calibration, and data from the January 2008 to the September 2015
were used for validation. Both NCEP and ECMWF models had 26 parameters, and for downscaling, the parameters with
the highest correlation with observed temperature were selected among these 26 parameters using the R software and
the HydroGof package. Additionally, evaluation criteria such as NS, RMSE, KGE, and BR? were used to assess the
models' performance in calibration and validation sections. The closeness of variance and mean values of time series
generated by the NCEP and ECMWF models to the variance and mean values of observed time series in the entire
simulation period was examined using F and T tests. The results of the calibration section showed that the two models,
NCEP and ECMWF, exhibited similar performance since the values of evaluation criteria NS, RMSE, KGE, and BR?
for the ECMWF model were calculated as 0.69, 4.86, 0.85, and 0.7, respectively, and for the NCEP model, they were
0.70, 4.79, 0.85, and 0.7, respectively. Since box plots, mean values, and standard deviations have a high capability in
deciding the degree of dispersion and similarity between two time series, box plots, mean values, and standard deviations
of the generated time series and observed time series in the calibration and validation periods were used to assess the
similarity and closeness of the time series. The results of the evaluation criteria in the validation section showed that the
ECMWF model outperformed the NCEP model, with values of evaluation criteria NS, RMSE, KGE, and BR2 for the
ECMWF model being calculated as 0.69, 4.9, 0.85, and 0.73, respectively, and for the NCEP model, 0.67, 5.3, 0.83, and
0.7, respectively. Overall, the results indicated that the ECMWF model had a better performance and was selected as the
superior model. Therefore, to simulate and predict the average temperature parameter, the parameters mslp, P500, P5-f,
P5-u, P850, and P8-u from the ECMWF model were used. Consequently, it is predicted that the average temperature
will increase by approximately 3 degrees Celsius compared to the statistical baseline period in the next 8 years.
Conclusion: The results indicate that based on the evaluation criteria, the ECMWF model performs relatively better in
estimating the average temperature of Birjand County compared to the NCEP model. Moreover, the analysis of box
plots, mean values, and standard deviations of the generated time series in the calibration and validation sections showed
that both models produced similar patterns of dispersion, minimum, maximum, and mean values compared to the
observed time series. However, the ECMWF model exhibited relatively better performance in terms of mean and
variance values of the generated data on a monthly basis in the calibration and validation periods. As a result, the
ECMWF model was selected as the superior model for simulating and predicting the average temperature of Birjand
County for the years 2022 to 2030 under the SSP245 emission scenario using the CanESM5 model. The predicted results
indicate that the average temperature of Birjand County is expected to increase by approximately 3 degrees Celsius
compared to the statistical baseline period.
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Table 3- The results of F and T tests
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Table 4- The results of the calibration of the two NCEP and ECMWF models in the simulation of the average
temperature parameter in the period from 1990 to 2008

RMSE NS KGE
ECMWEF 4.86 0.69 0.85
NCEP 4.79 0.7 0.85
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Figure 2- Box diagram and graphs of average changes and standard deviation of produced and observed time series in
the calibration period (1990 to 2008)
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Figure 3- The graph of the simulated values of the temperature parameter in the calibration section by the ECMWF
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Figure 4- Diagram of the simulated values of the temperature parameter in the calibration section by the NCEP
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Table 5- The results of the validation of NCEP and ECMWF models in the microscaling of the average temperature
parameter in the period of 2008 to 2015

RMSE BR? NS KGE
ECMWF 4.9 0.73 0.69 0.85
NCEP 5.03 0.7 0.67 0.83
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Figure 5- Box diagram and graphs of average changes and standard deviation of produced and observed time series in
the validation period (2008-2015)
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Extended Abstract
Introduction: The growing global population and increasing demands have significantly intensified the

pressure on natural resources and created inherent instability in watershed ecosystems and the complex
ecological processes essential for habitat preservation, biodiversity conservation, erosion mitigation, soil
formation, water retention, environmental stability, and cultural fulfillment have encountered disruptions.
The inter-connected adaptability challenges within human-natural systems, intensified by climate change,
bring more uncertainty that complicates the planning and management of ecosystem services in the
watersheds. This uncertainty often results in flawed decision-making in water resources utilization and
environmental management, contributing to instability and a shift toward critical thresholds in
watersheds. This study adopts a systemic approach to analyze the Karoun Basin as a dynamic human-
nature system, exploring five systemic analysis patterns and their impacts on water resource management
paradigm.

Materials and methods: The research progresses through three crucial steps. Firstly, the current status of
the Karoun Basin is outlined based on extensive literature studies, characterizing the water system as a
complex, adaptive entity. Secondly, leveraging a diverse range of research literature, five recognized
structures in dynamic system analysis are explored. These structures offer a detailed understanding of the
interconnectedness of human-nature systems, providing insights into the impact of human behavior on
water resources management in the Karoun Basin. In the final step, using a systemic thinking approach,
the study explores the occurrence of extreme events. This approach enhances the understanding of how
extreme events interact with human activities, influencing the sustainability of the Karoun Basin.

Results and Discussion: The outcomes highlight the inherent risk of a linear approach to water resource
management in the Karoun Basin, which is because of the lack of systemic thinking. This approach
disrupts various relationships within the water system, leading to instability and worsening extreme
events such as floods, droughts, and water disputes. The systemic investigation reveals recurrent
behaviors that align with recognized structures in dynamic systems analysis, referred to as ancient
patterns. Understanding and addressing these patterns are crucial for achieving sustainability and
ensuring the continuous provision of ecosystem services.

Conclusion: Depending solely on short-term solutions, without considering long-term consequences in
water resource management worsens water scarcity issues and intensifies social conflicts within
watershed units. Solutions for Karoun Basin can be categorized into mitigating (hard) and adaptive (soft)
scenarios. Mitigating measures address immediate needs, including advanced water storage and
distribution infrastructure, while adaptive solutions incorporating policy measures are crucial for aligning
the managed system with fluctuating water availability levels. A comprehensive resolution requires the
simultaneous implementation of both strategies, recognizing the interconnected nature of human-nature
systems and embracing sustainability principles.
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Extended Abstract
Introduction: Eskandari sub-watershed is one of the most important water supply sources for agriculture, drinking
and industry in Isfahan region and province. Therefore, better understanding of the problems within this watershed is
crucial for planning and proper management. Moreover, a concerted effort to engage all stakeholders in the integrated
management of this watershed is necessary. This research aims to investigate the reasons for the increase of runoff in
the years 2011, 2021, and 2031, providing management solutions with the active participation of stakeholders.
Materials and methods: First, the height of the runoff was estimated using the curve number method. In this regard,
Landsat 5 and 8 satellite images from 2011 and 2021 were used to prepare a land-use map of the Eskandari sub-
watershed. Additionally, the prediction of land-use changes in the future (2031) was done using the Markov model. To
prepare the curve number map, the combination of the land-use map and hydrological groups was used, and then the
runoff height was estimated in the studied years. Following this, through collaborative workshops, stakeholders were
asked to create a problems and objectives tree based on the main reasons for the runoff progress in the watershed,
consulting with each other. Subsequently, based on the objective tree, the initial list of proposed solutions for the
Eskandari sub-watershed was presented. The proposed solutions were then refined, classified, and prioritized by
experts. Continuing with the goals of the current research, the most important indicators affecting the current situation
of the Eskandari sub-watershed were selected based on the opinions of experts and stakeholders. To model, the multi-
criteria decision-making method was used to select solutions and prioritize them. Therefore, initially, the researcher's
questionnaire was distributed among stakeholders for scoring the selected solutions according to the assessment
criteria. Finally, the results obtained from experts' scoring were prioritized using the TOPSIS method.
Results and Discussion: The results reveal a significant reduction in natural lands in the region. Consequently, by
2031, rangelands with good and mediocre cover have been completely destroyed, while those with poor cover,
irrigation, and rainfed agriculture dominate the region. Based on soil science information, 57.18% of the area is related
to hydrological group B with a medium runoff production capacity. Hydrological groups C and D, with percentages of
24.98 and 17.82, respectively, are the next priorities. Following this, by combining the hydrological group map of the
watershed with the land-use map in GIS environment, the CN map with curve numbers ranging from 61 to 96 was
obtained. Finally, the average infiltration in 2011, 2021, and 2031 was 79.15, 62.82, and 55.12 mm, respectively,
while the average runoff in those years was 10.99, 13.15, and 13.38 mm, respectively. According to the results, the
losses decrease over time, while the runoff increases. Residential lands and rocky outcrops have the highest amount of
runoff production, i.e. 34.38 mm, whereas rangeland with good cover (0.33) has the lowest amount of runoff. In
subsequent collaborative workshops, based on the opinions and consensus of stakeholders and experts, improper
agriculture was identified as one of the main reasons for increase of runoff in the studied area. Due to a lack of water,
insufficient income, and a lack of laws and supervision in the region, watershed farmers and residents are changing
land use and cultivating low-yielding lands in an unprincipled manner. Also, in line with the research goals, 11
management solutions and 12 effective indicators (economic, social, and environmental sectors) were identified for
the current situation of the watershed. The prioritization results based on the TOPSIS method showed that the solution
of creating cover farming to increase surface coverage has been assigned the highest priority.
Conclusion: In this research, efforts have been made to address and mitigate the runoff in the study area. Management
solutions have been presented based on the preferences and participation of stakeholders. Therefore, to prevent further
runoff in the region, it is suggested to establish institutions tailored to the watershed's situation, considering patterns of
cultivation and conservation agriculture, and integrating the cooperation of subordinate institutions and organizations.
Keywords: Objectives tree, Eskandari sub-watershed, TOPSIS method, Stakeholders, Curve number.
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Figure 2- Land use map of Eskandari sub-watershed in 2011, 2021 and 2031
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Table 3- Amounts of losses and height of runoff in different land uses of Eskandari sub-watershed
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Figure 5- The problem tree of increasing runoff based on unproper agriculture
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Extended Abstract
Introduction: The study of erosion and sedimentation is a crucial aspect and an integral part of watershed studies in a
basin. The methods employed to prevent erosion and sedimentation play a significant role in basin management planning.
However, due to the lack of accurate statistics on erosion and sediment amounts, it becomes necessary to utilize estimation
models for assessing erosion and sedimentation. These models are often region-specific and may have a wide range of
uncertainty in different areas. One notable benefit of modeling, regardless of its type, is its ability to analyze natural
processes within the basin. On the other hand, understanding erosion and sedimentation processes in a region can be an
effective step in managing, planning, and prioritizing available resources. In this research, the aim was to determine the
sensitivity of the MPSIAC model to the relationships among its parameters. Additionally, the goal was to assess the
model's sensitivity to changes in these parameters and their impact on sedimentation. By identifying the influential ground
and atmospheric parameters, it becomes possible to prioritize their effect on water sedimentation in the region.
Materials and methods: Through the sensitivity analysis of the model, it is possible to identify the flexibility of the
model to the changes of its various parameters. It is also possible to determine the relationships between model variables
and prioritize the parameters affecting the model output. Sensitivity analysis can be used in the calibration stage, in such
away that results are accurate, and time and cost are saved. In this study, to analyze the sensitivity of the MPSIAC model,
first, the nine parameters of the model were examined. Then, according to the arrangement of different parameters in the
structure of this model, the parameters were numbered from X1 to X9. Then, the score range of each parameter was
entered in its calculation table according to the modified model of PSIAC. In this step, the average of each parameter was
calculated according to its upper and lower limits. To achieve this, the nine parameters of the model were standardized,
and the sedimentation rate was estimated by varying each parameter within its lower and upper limits while keeping the
other parameter(s) fixed at their averages. With each change, the sediment discharge was calculated.
Results and Discussion: In the analysis of the results, the slope of the curves of the standardized parameters relative to
the dependent variable (specific sediment) is considered. So that, any part of the curve that has more slope changes means
that the model is more sensitive to minor changes in that parameter in that interval. In this study, the results of this
sensitivity analysis reveal that the slope factor and runoff volume have a considerable influence on sediment yield. For
slopes up to approximately 15%, the slope parameter has a relatively smaller impact compared to other parameters.
However, as the slope value increases, its effect becomes more pronounced, indicating that high slopes (greater than 15%)
have the greatest impact on sedimentation. The runoff factor exhibits a sudden increase in sensitivity at higher flow rates.
Conclusion: In examining the effect of different parameters on the model performance, the parameters that had the largest
slope of changes can be considered as the most effective parameters in sedimentation of the basin. In other words, the
model demonstrates high sensitivity to slight changes in specific peak discharge values above 20 m3/s/lkm?. Therefore,
implementing integrated (biomechanical) management measures to control slope steepness and reduce runoff volume can
be an effective strategy for mitigating sedimentation. Therefore, based on the results, the role of land factors is very
important, such as slope and then runoff, in the erodibility and sediment production in basins. Of course, it should be
noted that climatic parameters directly and indirectly affect the amount of peak flood discharge and should not be
neglected for their importance and influence in flooding and subsequently the erodibility of the watershed.
Keywords: Sensitivity Analysis, MPSIAC Model, Sediment Yield, Water Erosion
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Table 4- Values of specific sediment for changing parameters X1, X8, X9

QS (X9) Standard (x9) QS (X8) Standard (x8) QS (X1) Standard (x1)

1691180.924  -1.538634941 1662091.677 -1.558798646 2160305.548 -1.507556723

1795962.02 -1.32090352  1770160.682 -1.336717428 2239485.018 -1.206045378
1907235.076  -1.103172099 1885256.321 -1.114636209 2321566.571 -0.904534034
2025402.317  -0.885440678 2007835.466 -0.892554991 2406656.576  -0.603022689
2150890.887  -0.667709257 2138384.691 -0.670473773 2494865.298 -0.301511345
2284154.397  -0.449977836  2277422.213 -0.448392555 2586307.043 0
2425674561  -0.232246415 2425499.937 -0.226311336 2681100.31  0.301511345
2575962.941  -0.014514993 2583205.658 -0.004230118 2779367.937  0.603022689
2735562.791  0.203216428  2751165.386 0.2178511 2881237.266  0.904534034
2905051.025  0.420947849  2930045.835 0.439932319  2986840.308  1.206045378
3085040.302 0.63867927  3120557.071 0.662013537 3096313.911  1.507556723
3276181.239  0.856410691  3323455.325  0.884094755 ... ...
3479164.763 1.074142112 3539545999  1.106175973 ... ...
3694724.608  1.291873533  3769686.863  1.328257192 @ ... = ...
4166738.326  1.727336375  4087704.393  1.613790187 ... ...
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Figure 1 - Sensitivity analysis of MPSIAC model variables
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Figure 2- Sensitivity analysis of MPSIAC model variables to the change of runoff factor
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Table 5- Measurement of partial slopes in the surface geological factor curve

A_Qs(X1)/A_standard A_standard A_Qs(X1) QS (X1) Standardize x1
0 0 0 2160306 -1.507556723
262608.591 0.301511345 79179.47 2239485 -1.206045378
272233.715 0.301511345 82081.55 2321567 -0.904534034
282211.6189 0.301511345 85090 2406657 -0.603022689
292555.2327 0.301511345 88208.72 2494865 -0.301511345
303277.9604 0.301511345 91441.75 2586307 0
314393.6972 0.301511345 94793.27 2681100 0.301511345
325916.8478 0.301511345 98267.63 2779368 0.603022689
337862.3446 0.301511345 101869.3 2881237 0.904534034
350245.6675 0.301511345 105603 2986840 1.206045378
363082.8637 0.301511345 109473.6 3096314 1.507556723

A Qs{X)/A_standardx
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Figure 3- Slope changes of the nine parameters of the MPSIAC model
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