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Precipitation is one of the most important weather indicators, which has a
chaotic behavior with more severe temporal-spatial changes than other
meteorological indicators. In this research, for the spatial analysis of
precipitation in the Middle East, have been used gridded precipitation data
from the World Precipitation Climatology Center (GPCC) with a monthly
temporal resolution and a spatial resolution of 0.5x0.5 arc degrees.
Therefore, a matrix of 80 x 160 dimensions was obtained for the Middle
East region (160 longitudinal cells and 80 transverse cells). The reason for
choosing network data is their proper spatial and temporal separation and
their up-to-date compared to station data. The period under investigation is
from 1970 to 2020 AD. Finally, the long-term maps of the Middle East
precipitation were drawn on an annual and monthly basis. The results
indicate that precipitation in the Middle East tends to concentrate and
cluster in the spatial and temporal dimension. In other words, due to the
special geographical location of the Middle East region, such as uneven
topography, distance and proximity to moisture-feeding sources (Caspian
Sea, Black Sea, Mediterranean Sea, Atlantic Ocean, and Indian Ocean) and
the direction of unevenness, Precipitation in high altitude areas, It is
concentrated in the neighborhood of seas and oceans and also in the windy
slopes of the mountain range of the region. The uneven distribution of
geographical conditions has caused uneven distribution of Precipitation in
the Middle East. So that; The center and gravity of the Middle Eastern
Precipitation is concentrated in the eastern end of the Black Sea, southern
Turkey in the neighborhood of Syria and Iraq, the Ararat-Zagors belt in the
west of Iran, the southern shore of the Caspian Sea, the Pamir highlands and
the Bay of Bengal in India, and the Hindu Kush highlands in Pakistan. Is.
However, the many parts of the Middle East, due to their proximity to large
deserts (African Sahara, Lut Desert, Dasht-Kavir, Arabia's Rab-al-Khali
and Afghan deserts), have less than 100 mm of Precipitation. The results
showed that the maximum Precipitation of this region has been transferred
to the winter season, and the summer season is still the driest period in the
Middle East, and only the coasts of the Indian Ocean and the Bay of Bengal
have monsoon rains.
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Introduction
In recent decades, rainfall is considered one of the most important factors in the analysis of

the water cycle and the main variable in the occurrence of natural hazards such as floods,
droughts and landslides. Spatio-temporal changes of rainfall are very important in the
hydrological cycle, land-atmosphere interactions, as well as water resources management.
This is despite the fact that the spatial differences of precipitation in the Middle East region
and especially in Iran are very large. On the one hand, these differences are due to the nature
and spatial behavior of regular rainfall, which is basically a recalcitrant variable and shows
strong spatial changes, and on the other hand, the diversity of the source of precipitation in
this region has caused the amount of Atmospheric rainfall and rainfall time are different.
Today, changes in the pattern of precipitation in the Middle East region, including changes
in the amount, type, trend, rate, time-spatial distribution, lead to the transformation of human
lifestyles and human activities such as agriculture, hydrology, the spread of diseases and

human diseases.

Methods and Materoal
In order to obtain the features of the Middle East precipitation in the long term and perform

the interpolation process, network data has been used. These data were extracted from the
analyzed database of the World Precipitation Climatology Center (GPCC). The main goal of
this database is to meet users' needs for timely and accurate rainfall data on the land of the
world using satellite and climatology stations. The temporal separation of these data is
monthly and their spatial separation is 0.5, 1 and 2.5 degrees of arc. Currently, this database
has 85,000 stations. In the current research, due to the accuracy and miniaturization of the
cells and the reliability of the analyses, data with a spatial resolution of 0.5 x 0.5 degrees of
arc have been used. The used version of the data is related to the year 2020 (Full Version
2020) and the period under review is from 1970 AD to 2020 AD. In this version, the number
of precipitation cells in the world is equal to 360%720 and the number of precipitation cells
in the Middle East is equal to 160x80. The precipitation data of this version is available at

the following website: https:/opendata.dwd.de/climate environment/GPCC/html/download_gate.html.

After extracting the Middle East precipitation data and forming a matrix with dimensions of
600 x 12800 (12800 spatial cells on the rows and 600 time cells on the columns), NANs

were removed from the rows and columns of the above matrix and a new and pure matrix
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was obtained. Then, the weighted average of precipitation was calculated for each cell, and

finally, a long-term distribution map of precipitation was drawn for each month.

Resultss and Discussion
The study of the annual long-term precipitation map in the Middle East shows that on the

one hand, the center of gravity of this region's precipitation is in the northern and eastern
parts of the Black Sea and the northern regions of the Mediterranean Sea, regions of
Southeast Asia, especially the eastern coasts of the ocean. India and also the regions located
in tropical latitudes are concentrated, and on the other hand, the regions corresponding to the
dry belt of the region still have the lowest amount of precipitation in the last half century,
which itself is a reason for the increase in global warming, temperature increase and storm
surge. There are dust in these areas. Also, the southern shores of the Caspian Sea and parts
of the middle of the Zagros highlands, which are connected to the maximum rainfall belt in
the west of Turkey and the Ararat mountains, and then the Black Sea and the Mediterranean,
have concentrated precipitation cores. It seems that the location of dense and impassable
heights in the east of Turkey and its continuation through the Ararat mountain range to the
northwest and then to the west of Iran has caused these areas to receive the highest amount
of annual rainfall. In addition to the fact that more rainfall falls in Iran, it is due to the
windward slopes of Zagros and the direction of the western winds, which supply the source

of moisture for such rains from the side of the Mediterranean Sea and the Atlantic Ocean.

Conclusion
The results indicate that precipitation in the Middle East tends to concentrate and cluster in

the spatial and temporal dimension. In other words, due to the special geographical location
of the Middle East region, such as uneven topography, distance and proximity to moisture-
feeding sources (Caspian Sea, Black Sea, Mediterranean Sea, Atlantic Ocean, and Indian
Ocean) and the direction of unevenness, Precipitation in high altitude areas, It is concentrated
in the neighborhood of seas and oceans and also in the windy slopes of the mountain range
of the region. The uneven distribution of geographical conditions has caused uneven
distribution of Precipitation in the Middle East. So that; The center and gravity of the Middle
Eastern Precipitation is concentrated in the eastern end of the Black Sea, southern Turkey in
the neighborhood of Syria and Iraq, the Ararat-Zagors belt in the west of Iran, the southern
shore of the Caspian Sea, the Pamir highlands and the Bay of Bengal in India, and the Hindu
Kush highlands in Pakistan. Is. However, the many parts of the Middle East, due to their
proximity to large deserts (African Sahara, Lut Desert, Dasht-Kavir, Arabia's Rab-al-Khali
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and Afghan deserts), have less than 100 mm of Precipitation. The results showed that the

maximum Precipitation of this region has been transferred to the winter season, and the
summer season is still the driest period in the Middle East, and only the coasts of the Indian

Ocean and the Bay of Bengal have monsoon rains.



3
YOAA-AITA MC VExAa XYY J}f e
¥

https:/ figs khu.ac.ir/

il ygls )b (S Julxd

oL g le 63 Ll

s ;/‘I.:Z'l

ol el oo« gobToue! (g 1o s oSS (Ll y3r g 15 o s Ui auall 5Ll o Jgcano 0kiuans o5

h.climate@sjau.ac.ir :4olb],

oduS

Ao OleMb|

~lo3 Oyt b SLugdT (5Lid ) 45 ol (g9l (sloaziaw o o 5l (o 00k
Gz polo gy 30 010 (cwlidlar gl gloamin K0 4 Comd Fuyud Sl
W 5L (cwloiondBl 35 po 51 ()b (gl (sboools jl ailue yols ()b 2 Lad 59519
oy oolisiwl (wgh azyd o/Bxe /B S SSE g dilale by ST L (GPCCO)
Sab 4L 150) sl Cawd 4 18 x A slal 4 gl !y ailuoygls adlaie (gl 1)t
3950 9 ol (Gl 9 (0 SSi (glassy grosls Gl cle (o6 56 aiSL Ae g
JU 51AY+ Jlw 51 sy 195 330 (Silo) 03 o] (Bt | (50315 4y o LT (098
9 4Yle W90 4 dilo gl ()b Gawudds aldds coles jo bl o0 GO V4T
9 35705 4 Joo ailo gl adlain 53 ()b &5 Conl (pl I (S gl 0l e i Ailalo
Pl 28R Caxbao o d B R0 40,10 (Sloj 9 (S w53 (S S abes
Cagh; oaisS 4y dai @lio 4 (SU835 9 (599 lwmodli (B 5 9295 wilo dilioygls alaio
0L Bs,lgenl (675 )18 S g (wid g bl gkl el i oo cobow 535 (5 50)
2L wld yo iared g L weildl g LL S (Solues jo (gliiyly Gble yo 5
o sty Lyl LSyl STy ] ok 35 poie dibie b dluabus
J g o1 )5 145 g abdy el oud dileoygls )0 iy cS1eiSUL g lumes b iS5y
298 (Saluod 50 4 5 g ol G yS Gl opin 50 ylin ailieygls 5L
Sleld )35 b )0 (295 4155 o)l pl @38 50 yST5— Syl W seS (3le g 41 ygm
29 ol el a3 yodo (LSl yo S guin Cleld,yl g win 0 JBSs s 9 oy
)3 Ll 9 L2 oS L 5,92 ed o 4 o955 530 ) o sidu &5 conl Jl
00 (O Lundlid! oy 5 i 3o IRy 5195 Cuds gl 198 Ly 5T (5l y200)
a5 0l (LS mmlo cosmen Lwilesls olais!| 095 4 |y o Jduo Voo 5l as 2050
bl Juad (lzrod g Cowl ouls Jio Gl Jad 4 adliio opl o)k i
ol JB s 9w gkl sl S ks g cunl dilieygls 0590 o Sl

...\3)‘0 Wl o

o g4

ey Allie

:Q.él.).).b @‘)U’
VE-YIVNY
16595k &b
VEY/ XY
‘s &b
VETTIYY
I)Laul (‘;SJ.)U
VETTIYY
VE-O/N D

o jlgunds

spbad Julo
lasl ooty
ook (bS58 50
ol

(ol

.“LM)BL&

NNV A Y8 o llyin mple (0,0, 15 liiny ay i ailonygls 5l Sl Julod (VE+0) dosms doms ¢ 13Ukl
http:/dx.doi.org/10.61882/jgs.26.80.13

[oNolel

O o lem oy 15l



http://dx.doi.org/10.61882/jgs.26.80.13

VFed Jlgs iAo oylois cpmicids 9 Sy Sl 3 LS pir pgle (60 30,15 Colidini’ ay i 4

Aol
e o o S obin sha 53 ool i 5 T 43 Jelows Jalge (vt 31 52 bt e (slaeans 3
ATAY Jlodise 5 Glrle ¥VY Tl 5 Sl ¥ 1) W 0dle 5 05) 95500 igmims eej G2, 5 (JuSis
Copde Geiged g 97 = (o) OMelaS ((Safelg e a3z )0 AL Sloim S Dless VAV (Glas) 5 Glinse
slocglas a5 coul I 30 ol OYAA (e g (cwjoe Ve Ve T olISen g yai>) o)ls g0l coenl o alie
@ gwSS l bgles ! OV YY Aol cxoeisl) Canl b jlaws ) ,0iS o519 45 g dilio gl ddlate jo o)L SIS
5 920 co Hlid g3 5l gaal S Ol g Sl S s (6 i Lol a5 cenl a5 o ol S L8, g canb
Sglite (b ooy 5 S92 Sz e 550d5 18 53 b Cosl 00d o dilaie ol 53 )b Lite 955 503 (g5 |
Olyee g, eg9 ol ;5 5usd aloz I albsjgls adlate o )L o5l jo yunsd 09,0l (ATAN (O bogauns) Wil
Eod (S59l9,0ep 65,9l wiile Gl laclad 5 lusl (S5 Goged ($95 50 4 e S -Gy 251y
s, sl e aome Sl ble 335 5 ety Pk 1 S 5 o sosldl slos o 5 31
S Sem g gyz ¥V T g 5 1y9)]) sk Ll 50 00d5 Slogzrge plus 5 (Ll (S5 L 5970 4y (Sa a5 055 0
FRSSERE \A“‘ﬂ A R I N COV-SUSOR- P S B RO B CON-SURE G IV RN ‘V& Vel f@ AR
O 5l aileaygls ddlae jo o)L 2iST, (SKsSa casal (VYAA ) Sen 5 Bolo A\ YAS w0, Sbue AYAY ( 1d,
el gt o & a Lo oo 5 5 oy B 45 e sl s B o s,
G iSens als  Fuulis g bplul caime p oo,b Slbbre Lol slaasly anly @sie ol ool apis
ol mel8l slo it i iy 5 LSl SN oyt 5 Lo o552 i 2815 e 5 sl
OF N (So g (o AYAY MY Slo)

Sgden gl (ol s oulidlse (sie) solRiwl 5 Glez o (1L sbosls g (n ity 3 Sl )
ledrin Jb 5o sla)pis )3 oy a9 L bl fiivn )5 5k (6 pSejluil slaclliwlass oS conl Jl>yo 0l
155 5 olidln sloolSinl el 515 (VA (ol fad 5 (sanl) i a5 (ool S 25T,
slosluul (ol by goladl slacgsgame cle 4y () 15iS S g ailos gl adlate jo SLly 5 GliwnsS
Yo, ¥ V) 7)o g | i) Conl 08,5 axlge Cudgame b sladhaie 5 e wlido jo 1) cwlidlse slaolSins!
5 ol Ol aslllas glivl) jo Modlips 5 2Kasls ST daelgale o sloJlo (b 10 (Y10 Tl S 4
wlad ol Slaalice by, 5l Jaens,gbas osls pl ailosls by g adgi 1) (g9 slrosls 5l glasiass « s
At e Bl jguallomo b oK) 08l 3bln ;o (g lsS00ls 5 (5,10 pools wiile calidee o 5l g Wgd g0 Juol>
03l oL 5l slaisly slaosls ol sblie cde a4y cond8l Sladllas 035> laiaino il (S a8 Conl o oyl (0l

I _Kidd and Huffman
2 - Wang et al

3 _ Jeniffer et al

4_ Arora and Boer
5 - Church et al

6 - Rezaei

7 - Silver

8 _ Santos et al

9 - Hofmann et al
10 Mercy

1. Vager

12 _ Mishra et al

13 _ Gairola et al



\ G | ailao g5 iyl (o el

5 S XN P olen 5 L VA DL g 550 aiS solitl Mok ()L (el 55 5
YA (ar T35 5 s AFAY (oK 5 ogae 715 A (San 5 5 Y15 OV Son
Ploo )3 5Kl Al (2 5 Glinios 9090 (n Srten (G0)b (S (ldd Jdod g 0 S (ST (o) 22 059 50!
Sary i il 3 i L ol 03903 Jpiin 335 & 033 al 33 1, (69015 Ozt g a0 i oler sl
Neof T plBen 5 S o¥e 0 M LSen 5 Ssble) wlie Jlod 4 ooz ooaldl Llp 5o IS i ailis (30
ATAY L lbosnnme 5 oblpmi o Ve TV oLIKen 5 ugsl )8 ¥ e Ve ¥ leml, o ISl ¥ e oV 1Vl Kas 5 ol
45 el I 0 ol OF e e 5 el A FRA ]S 5 ol iielez VTR o] San 5 o0l g 5ln
Ol bl el )0 Sler (mle)S (l33l g 592 slaailele (59,81 (Rl o 4 AL Gliee Wi (laseiils |
S e g LialsS VY TP Ses 5 Josle ¥ VY FOE sls o)) TF STiIST) ol ansls (g pKete alS
3Ol el 90y Jad j0 oy 4y (Jlod 0,Ses YL slab e yo 5,b Gl Bl 5l (Sl FUPCC cligdos (Y)Y
2 gl SO Siali8l as wsls lad (Vo V)T iy g e ol a4 137 dps o lbcis oyl Sy
il 0 )8 1l o8l 5y ST s Ol 31 wilgs oo eslazjo Loz B go Gialidl Lol ojle Ly (81 53l 50 seS il cpaey sleo
5 el it @il gls ddlaie jo Siddes b Sid slopsol vf pde a5 widiiae ¥+ V)™ )] Kad 5 dgmae .ol
5 LIS el Bl Sl 5l Sud e ol g 4y sbiesS bl aile diy,81 Jlad 5 als gl dilaie
P95 jlaie g el iy 31 ol (gla St 1 ity (Jobo atyaS 50 ol Gyl 5 wygl cnl 2 (V- YN ) Sen
23ls GLad (Vo YV Le g (6 Sms )0 595 59 yrodhen OF g AT @ o 5 4 (61,8 5 (Lo slaoliinsl sl
etz 5 E o 5y 3 e oo sy Lol (Sl 3 e 4 Gk o el BT 1 S B s o
32 Gk 05 Sl it <l g opde e 815 Butae o gl B, Cend 15 i HinsS ol
=5 50 505k 95T i a5 Wpsls cnl 2 oY+ Y D)og3y 5 93l 0l walys & (loges 5 lizll e 25T5m oy linili
axlge 09558 Lasls 5o it lais) b j5iS bl yii 5 clools &) Gl ogiz dolsw 10 ()] 2 %eS 5 555
B 5 ol Silio 51 S sl syl ik 4 ol Uiyl oeSilee Sl (o ols Lt (VAT b bl aslons
DVF sgus 45 el y3b ol 3 OV FAS)s She ailons @dly o dn YO+ B Voo 5L 055 )5 198 Canmag 5l s
S H9dS (258 Shess 9 LS (g 30 Dlti nl 5 48,5 )18 )L SIS (55 50 5585 ol sl
Jie sl 4 Gl 51 )L aian (Jlod 4 ooz 5l ES > b oS wakies (VYAM G 5o 9 (2l 0500 (6 i
23S S 0 le g Sate (aldd (Sirendss Sl 0 pe wgix g a5 5k cnl 2 VTAD) e 5 Slrde 3580
obedladl 51 oo isy jo i)k as ol las VVAY) cows aibioo jlo,95 50 0L e olad  Sensgs

14 _ Global Precipitation Climatology Centre (GPCC)
15 - Dinku et al

16 . Prakash et al

17 - Katiraie et al

8 _Fuetal

19~ Haylock et al

20 _ Becker et al

21 - Feida

22 _ Pattanaika and Rajeevan

23 _ Karpouzos

24 - Wakazuki

%5 - Danneberg

26 _ Mondal et al

27 - Coasta et al

28 _ Inter-Governmental Panel on Climate Change (IPCC).
29 - James and Washington

30 _ Massoud et al

31 - Kpanou et al


https://typeset.io/authors/e-c-massoud-23g9u95vt2

1P28 jlgo A+ o lods o 9 Coner Sl (2 LS/ pgle 50 0,0 Colidini 4 i A

5 Olpl epdled 5 (B0 slagidn ;0 5 Sue gy SIS 35 50 OlRl 5o a1y Dj9e g 4SS (Gl ST
e FLY A.bjl.g C)-.’.‘ » (¥ ‘)C)‘)M 9 (SN 0 yuo | Gm.mlf Qg Lgl)lo d.JLs.,o)gl:} Lng)};ZS )'\ 6‘°"\35‘)1f. ‘_gl.asui‘.éq

ool oLl 5l pla isn oS wisls Glas (AL Gloj 5 (Gl Dl (b))l LV F e )l e 5 (ol aims oo ol
e 5 5,55 4tz Lol 5158 slaonst el s b (5,5 ol 5 LS (slaglinl b slons 5o
S alisee gloole jo b polde [ (6 i (6l s glylo
adhie o o)L S STy (e (b,L glasl gleools oL 5l eolainl b cuwl onls s pols g jo
oAt ddlate S35 0,5 (sle)9iS 9 p0l8 )3 ohgar AL B, 5 Cundg U oS )3 el AICS 5590 ailis ol
)‘ oolal 14 . ol U—l WL.A ‘Svlia 9 @Lo) gS..S.Q.: 9 Q] 0o [alf...eg coliula U"‘ le.ﬁoé‘.) wl.uo éfs =L1.o.‘> )l .b&;
smli.,yw P GcaLi,.Ml slrosls gl 4y glasiiss glaools 5 (6550 o puizmad o ,SA5g8 Ll Lt 4y oals oL ]
09 59,4 9 (5,919 A widmd 4iljg, 385 glaosls w3l § &Sl ailie gl sla,giS o bl Sausly, LJL: FLy

Silwise gy 1y pol> el

bbby

axdlao 8,90 adliio (o2 L3l i Condgo

b slaosls 5l (bl anl plowl g Gasaddy )5 wloejgls )L o Ths 4 litws $lp ol Ghagh 5o
el 00 zly3eil (GPCC) Sl o,b (cmliisendBl 55 00 o0 (541515 00l oL 5l osls ul sl oas ooliul
ookl b ez slo S (59, 1 5, 51 3288 ¢ pBs soosls ay (4l 15 5L 50 )51 cools oL ol ol Bun
YIO oV o0 byl Sl S5 g ailabe &jyg0 a3 baosls () Sloj SIS .l (559l 5lenS 5 Sy sbdolSiws !
oL ol 5heolatnl cde (V) UK sl oy oKl AQ - o+ (slls ool oL ol yol> Sl jo canl cwgd a0
el o daolSl K0 4 s GPCC o0ls oL a5 el Jdo ol a0 ez 5 10 posls sz slooll ol 5l ools
S35 IV Lo 5 Gaex) o)lo (5 den 85 )9i5 3,0 el § 30052 cogiz (0 )8 ;0 0hng & H9iS 3ble
00 Cud g odaline oL polde 4 o3 jlaws 00l oLl ouds 358l 5L polie @S] es (ATAD )] K 4

(\\"‘\(b “SQJ;AJ) 9 dJ)L) dyay ‘ul)l.io.b 9 ubow) Canl )5»5 B

~

Wgee, |
| @
fl ;

o "i. '

> et |

—

A

GPCClea o5 35 50 (5 0 posls (L) (o] Slo jicSTy (V) JSCi
https://www.dwd.de/EN/ourservices/gpcec/gpec.html :x.o



https://www.dwd.de/EN/ourservices/gpcc/gpcc.html

q G | dileo, g5 iy b (Ao ki

oslawl 3,8 Job a0 Ar BYO g Jloi o,e a0 00 B Ve godgasme cibs ygl> jo o)L SIS 595y g

58S 09 4 g ailes 59l (sla,9iS 0 b,b SIS 2iSTy 5l BT w00 ind Cgl ) bl Gas (Y) S o
wilse o GKalaan 5 ol

o THE T
e i 3
HREE HHT %
¥ . s
H
jata
s N
i

LALLLARLRLY

'K LLL) “ﬁlllllllllllllp ::%

Y. ¥F. hD ¥ Ve A

b ABL I X Ar by 10550 dgg (V) S

U:’S) 9 osls

S SIS b olaools 5l e fdo ogiolaiel coild g loaisl ol 2S65 s Cole, cde 4y pol> agh jo
5 <ol (Full Version2020)Y- Y+ Jlo 4y by o Laosls soliiuls jge asens .onl oads oolitul (wgh az s « /0 /0
6L®4..~>L» Sloss e U‘" ) ML’QS" alale O Hgods dé)l.:aa Y.V JL.» by 60)‘[.3.0 Vayv. JL.» )‘ ) P0y9e G)IA) e)’l.g
30 dsmd ol b gleesls .cwol VF e x A b pls ailieygls o)L sleassl olasi o VY oxYPe L ol ol )b
https://opendata.dwd.de/climate_environment/GPCC/html/download_gate.html
9ol g9, SKe ABLIYAC VYA e x £ olul b glal,] LSCis g ailoo g3 3,b (slaosls zly5enl 51 e
Ok Daearly (ST asiele jo gl cZales 50 5 () abaly) 0 dsloe (5 (S5 (xSl A3 58 (61 s 0]

R ]
n W V) akl
j=1 Pl] W] (V) =l

1
PWl- = Z_W]
PWi (g ye) ¢ sl colbos W s(Gadoo) o] el 59, 2 Il 555 G0k 1Py skl Gl yo o8

(i) pll 59, 33b (S35 eSSl

aileo gls 50 ai¥le Waeadds (5, (S0 STy
o adlaie cnl G B 55 e b oSS epmcSy 5l a5 ams se olis ailos sl 45wVl Seaily (5L At o
>l o5 4 (Fpiogiz slewl ) bl wilipae gbys Jod 3blie 5ol gbyo (3,0 5 Jlod lojis
2 elbie @blie 03 s 5l g Conload S et Glo)l lags e 0 &y Gl (izmen g e gl (B0
lesS Gl (s 993 a5 s aLLIS oo o 53 )L Oliee (eSS Glimes dihaie (SAS wy oS


https://opendata.dwd.de/climate_environment/GPCC/html/download_gate.html

VFed ylos A+ 0 loks cpiicds § Cannw Sl (Ui pale 000/ U5 Clinini 4y juid \.

aby Hhaiul g gginn a5 cwl Jb o cpl aiiis gblie oul o Legn S sla)Ber iulidl o Les yiol3dl o Sl
2 > @tz g ST Geadi fel wiliae 5 aile s dilaie (55) (bl jo 550 lojlociz elis,ly
SyeS aS oSl olels)] gaibes 5l plais 5 )55 by ere SLalS riares 0sb e i atlaie el
0L 5 e (slodid (glyls i fale il Ze g ol (sl )o (e 5 DT gloesS g 4S5 e 50 Gyl atedey
ST bz ababs Goyb 5l ol aslol 5 455 5,8 50 jpalloamo 5 oS00 Slelis)| (g 8,18 a0 1 4 il o
Q,o..é LD uol..w‘ .)99 L |) asYlo uu)l.u u‘)—a—d u;).».m.u sd.bl...a u.:‘ Sl 00 [P U‘)"‘ u).c e 9 u).CJLo.m L
Ee a8 2Bl oo Bl (258 sloob b cqzpe 5 (oS S0k sloasals (o (ol )5aS 0 iden ()L 5, a5

(F) S 050 cyal el yosiliil g 4l Zoe (g0 s 5 oot disS ol Cargs, 00iiS” dydis

Wiloo 915 WYL aosily Gl ceiloo (¥) JS

aileo ygls 50 dilalo Cawusdy ()b (S ST

adlstiin Olnl (Jlod s )0 @ly Bblie yiin oS Conl (ul 51 (Sl oF) JS ologns 9,8 5 55k polie (2515
ey ol G 6350 Gl 5l otz Grizen s Olnl x5 wEJled 5 4S5 50 olew gy 3,0
Ok Ol 5 Slosgas Cdlys (5008 5L Glie 0lond 5,8 A S dloliins )l jo batus (pl oS aia )1
2 ol Olie celoolo 3 5T g ey Jad 5l o 550 L (B) S el 00,8 (pticde o)l U8 35150 4 b
5 Ol o g Bl (> A psbay wbioe oS Sada 4S5 g olnlohs &g Lol ©posir sleysas
Jad cnl o Lod Gl o @ Ll b sl Jlojs5 5 (oS Dol STL g hend jlen 50 Sl 5 S 5 (B0
B bSosl ke Jad alaw slaols jo sblis cnl o)l (F) JS& 39 oo Wit adlaie ;0 (S92 Cugb, a5 4
b Jodo @ Jgad (al )3 500 B3k jlg conl Slsli2 5 5k Gl i pe Bblie 50 g 039 (Bl Sy @b Daba
el aLBLS o133l (399> U ke Jad Jol sbvole ;5 03ag 4 ()L lie 0¥ Zusb) 9929 5 (aled Ll o0



1 S [ Wlo )95 yi,b (K0 ol

ok

re.
A+
.
”.
{ Tos
5 i
19
r.
Y.
re
v
L\
. ¥ B $ v A r t. e p. L A

olo it )] ks (Silios . (B) S5 olo (119398 ()b (ilse (F) Ui

ok

:.
P re.
A
¥.
.
Y.
r. ]
1.
L
Y.
Av
r.
1
r ¥ A 4 ¥ A

olosld 3 ()b puiileo (F) JSCi

Sl 4l (wguaze 2B (011 (e ilin ol (sl y9iS pulip j5 ol g2 Sl g (bl b g0 L Lol
b dien (95 (S oged oaalive gadgs s S 9 319 50 g Slaole 5L Gl S )0 Dlgi e ) (S crl s
oS el mie (nl 00iS Az g (Shg nl g Sl oad jiee wip Lol (B0 (2lg 0 5 5)LeS sleole (reen 5o
Gblie 03 bS5 5 sed Slagtll L Sgline JBu gls 5 i (gomge 5 ailinals Sla )L olas, Bg5le
B V) JSal ol onis samlice g3 95 B g ol (o)L olpl 1iS 5 dluen slo,0iS jo il oo Low! o yeogi
Bl 530359 o5 Gl o5 95 o g ol 5 S5 b i lo 925 el finls Job 8
WS o i | balyl opl olas ) w9z )lly g (susb,



VFed ylos A+ 0 loks cpiicds § Cannw Sl (Ui pale 000/ U5 Clinini 4y juid \Y

sk

1%
Y.
A
r.
Ve
Y ¥ o ¥ Y A+ v ¢ 3 ; v "

ool yo )l el -(A) S oo e 5l cpaSiln (V) S

ok

P

T L2 N V. Y. A

oloyg3 el 3l (ilae . (R) S

355 adsl Slaggils 4 (sl 03 a1 55 gy oyt S S ILL Sloailebs (328 T ey g by Jab g0 L
Ogise 55 Olnl )2 00,5 s0il (515 saile 5 )55 slaailS il mpae sl ol 51,0 Lol Cfosiz 5o
58S (28 e )3 )L RS Dud b g oad 9y olosges 5l A5 s )35 (pgix laddlST o ) egnly )L i
Gl S 5 9iS b gk g Bpb &l e Bblie ( Jad (pl 40 aS el S8 a4 a3 el oduwy 995 gl 4 ole,dT 50
95 o Jlod GlawasS oo )5 a4 ST Sleli)] Gyl 5l Condy (ol &5 wiws (31 jlade op i Gl 49w 4
5 Jpa il 5 Les il gz 3 6 Lid5 Ll i wald (VY Ve JISE] canl 0 ool o)y o dasd o
el ol (AL Gl el dlaie (ol 55 (258 SoLL lasl (A5 izeen




W G | dileo, g5 iy b (Ao ki

" [ & #e ' A r. f. 3+ ¥ \g A

oo 0T i il (1) S oo steo (5l eilon -(14) JSC

Foghe

.

A

.

r. ¥ D) ¥ Yo A+

oloy31 b3l (uSSlee (1Y) S

by Jlod Gblio 5l colasl Cuond oS Cenl 0ol oo (s wol b g 9 Jad 995 9 5l Jad 51,38

oy e sl Jad ol S s 53 iy el rimen 5 el e 5 o Ao 5 Alve
B VY)Y JIa ansl ansls Uik diin ogilS coliaSly 5 oliaslidl ylinie 5 asle lpl (Byd dlaen (sla s
Olis O 58 Glual b s 55 pee (liase 5 5y Jad 50 fiion aile gl (slo)9dS (3L P oo 4. (V0
alaxdlo 39 g0 wgmime bwl ©pfogiz 0 ey Gl 5 Ol Gi)leS b e e Jad sl 9 b
Ly 81 51 gakiel s 5 CusS (3lie cliye o pizand (Ol alee (Ll LS Sl pla iy oS 250 o0
S Vo 1 S la il sl gl s s SlagslS Sy (Lo i dan 5 S e S st
)093 0k it Ol g aj5m S 5 wile plpl 0 Jled (Soluas )3 0ud @8ly slo 928 (loo cl 5o 5l
by g wlmae bys Sush, mlie 4 (Soo5 g ST Olelis )l b g lszrpn aile 955 (315555 0525 Cumge (10

REUW- oL:.w



VFed ylos A+ 0 loks cpiicds § Cannw Sl (Ui pale 000/ U5 Clinini 4y juid \E

ok

.
re.
A
Y.
”.
r.
r.
19,
1"
Y.
A
t.
\

olousdnl (50,4 il .(10) Yo

6 325 A
0ud ooz Ol )5S 5 allaysls 55 (oldl slaailels c plgps] Sliss (2alidl g Slar GhaleS S @ 09!
Ol g whas 1y Gl ygls ohg 4 g Lwl G pgosim 10 o)k obml 5 Cugli Jlre (25l slo ) 5g5le 4S5 sbas el
e3ls aibhie ol 5 j Lis (Ki 5 0,8 (sloygdS 3l solins a5 sl o o ol sl o s ddbate oyl o ]
Sl il omen b aihte ol Gledje (S5 Slae a5 Ll 1 5 aiiS e s 5 6yieS byl 4idl 45 wlond
a5 5 ol s sl a5 S5 S o slins 43 0 s 3 s 455 3 5 05 Sinlen
Sl GPOC) i 5l ol 55 5 b gzl slaosls 5 s s b ol 50T g ol
ol S mls Wls came )l B! slaosls 4 Cad (09 19,4 5 caslio SIS SIS e 4y baosls ol ol
dibio P oldlpa CunBae o P K03 4318 (T AleS 5 35 ped 4 Jee wleeygls )0 ()L &S Cul
Sobued 3 gl Bblie )5 525 5k das)lgeal (705513 Cuz g Lo 4 (Soo5 9 5590 (bl F S g5 il




V0 G | dileo, g5 iy b (Ao ki

ol &5 Cewlond o Ll (plCanl 0ol 55 paite ddlate Jlar aledos 250l atels )5 izren g o ugildl g ol
G el i 5o yiin wlee gl L S8 5 oSS, 1S (6 jboay aBl axsls S pSil g laeals (ST ailee ol
355 ) Olpl g 50 oS5 ST Ak a8 (3lie g ary5m 5588 (Sluaas 10 455 Oz (i 5) ol 5Ly
3 S gie Sleldl g i jo JB gels g el Sleldl (I3 ,00) 555 sbys @se 4l L6 e Sz 5
aile S5 slapble 5 LysS (g lszem 50 (65518 s 4 ailo sl Sl gL slaton sl oals 35 ae LSy
Voo S meS) 1y Gl ol (e ladlidl slagbls 5 b e JBlay 058 cis (gl 68 i BT (gl
e 55705 s 55 55 08 sy asble lon gl 2 45 813 (L s e blosls oLt 55 4 (e
Olzmen 0 51,8 (L5l pgs a) jo by Jad g el oads Jiine Gl Jad a4y adlaie (pl (3L aden 0yl 5
Sl )ls g oyl JBL ez 5 e Gugildl sladil S hadd 5 ol diliojgls 0550 o 5 StS (bl Juad
sy 00115 a5 olie &) S005 5 0655 3 (Bes,lsanh) B, Tes5 ol bty dila sl byl 4 el pledl ol oo
el T s st Ll SLaSls 55Ty il (28 ol ol e s 55 (5L,)
Ol w8 wrz 5,55 ere sl S o 3L Olie GRIFIL SOl Giagh mli (ulpls sl ool adlate 1o 3L
Voo iggr0m)Stanss (g 50 b Gl 5 OTAY (o ATAY (0ldgrne V21 (ol 5 (ooum))

Syls bkl ((VF e ) g sl VYAS 0 Sl

Lo

GPCP GPCC )L sleosls g)lel byl OYAA) woym) o > 58 tolows I8 il ¢ wlie « SLglS ¢85 (o]
olol i laed g Liws S (o) (pg58 gl laglnl jo slesaliv slesls L NCAR-NCEP  CMAP
20.1001.1.20087942.1398.13.6.29.5 NAVA-VYAAP & o)leds o /p/ iS2;

el 5 bl c ol e et 5o i (sla il (Stagie sl s 1) 5 o (VTVR) e il pazm
e o5 oSS ¢ xels olie 00Siils ¢ lidlon 4LE ) 0|

slazls jloolawl b )b Sy ¢ e Olyss bl (V- 0) deme sz 1B, ool bhhas tasl> ¢ ol
VN ol whixe (G 5 pale o)l el el s AL by e
10.22034/JEST.2020.32551.4044 xvv



https://dorl.net/dor/20.1001.1.20087942.1398.13.6.29.5

VFed ylos A+ 0 loks cpiicds § Cannw Sl (Ui pale 000/ U5 Clinini 4y juid \&

pole 0uSails ¢ owliinaldl (628 Wl ol 4o b plss Slej 5 SlSe obsS 5 Julo (VFAY) ankudlel o b Ll
co e Cam i olBils ( gludl

S8 = Sloy Sl 6Ty ((VA) Mg gozma el 1> 0,5l 9500 «Blrog )l tapnn (Jol 25l
A=Y 8 ) o lads (e hblie ol Lo NAAD-YVF Jlo b olnl osé 5o O 0,8 Sl slass,b
https://jsach.khu.ac.ir/article-1-2926-fa.html

50 Ok g polde Ol 6515 (VW) Lpis ol oY gl Lo yude ¢ 530 SM,S ¢y yual (gl <y ool g sl
https://jneh.usb.ac.ir/article 5035.html AY0-10+ ¥Y o)les ¢ sacl Lo Sbloo . punjiy) pl 0 S

pole 63,15 Glido 4 a5 AlBAS Godws s 5 Lewl Cyosiz> (B)L Agy 55lTs LOTAY) ez S o >
Jgs.18.49.151/aY0Y .V« A 0V-158 FR o leis ( oLl o>

Slhblro 5 Lz (lpl po salo)ble (% oLl slesgy Slsld oSy (VT 1) oy e ¢ oo thaimo S (S
10.22067/GEOEH.2021.71591.1091 A $A-\8Y Y o Loy ¢ oo

S sl almo ) pl 595 2 S 0L (omlibealBl S 10 ()1 slaosls 80 (S5 (1 FAB) Logas (o0 ;S35 tame i o
20.1001.1.20080336.1395.10.3.8.7 A0-V\Y & o, ¢ /)

s sislame 5ol 5 bl o Sl o 5 e Ka Bblio CSid (TAR) (omld o258 el 1 st
20.1001.1.20085362.1388.20.2.4.3 £0 -A# ¥

OYAA) derws 00l Sgo ¢ bhas blows] con)S toumw o5 5L ST e g cads ¢ ((Sooime g o Solo
Shbleo Cog o Dl bolore 1alS Gl VoY=V 00 0,90 10 555 6b,o psix Jolaw (0,b sleasles Ol s slod j90
10.22059/JHSCI.2020.297979.540 ¥a0-fY\ of o Lo ¢ oo

@lole g ailyg, o)L cpeess ,o Bra-Interim oo Judow b slaosls o Shae oLl OV YAA) Lsole o Slas, ¢ ol (b e
10.22059/1IISWR.2018.261613.667962 vYV-YA\ f o leis « SGgo/ Slicis dlxo

slosiagsy o (JINS (5o Shsy 4 555 Lo 252 1S )0 w8l et adllas (VWAY) game o by, tpld 5550
https://jphgr.ut.ac.ir/article_26903.html.\Y-YA £ o,leis o Ls/pi>

b el 5ol sloosls annlie 9 2L, (VYD) . ris LS (218 ¢ (Gt £ ol ) ho B (g3 3e
10.22059/JPHGR.2016.57026 XY-¥1 o\ o,lads o ol iz (slaingi dlxo )l 50 ooliiwl cg>

NEO -VEF O e o led cdewyd g L dlmo 3l loans o G L GG - Gl Ol ((VYAP) s 0 Slac
https://ensani.ir/fa/article/161156

ol ol ¢yl ) el oss (VYAP) Ly 0,5 lus

Al Kranss (slasT| Blpsis poyyr (VTAF) ond 5,51 wonms 3,8 5540 olealSigs s Jsles  loncle
10.22111/GAI1J.2015.1914 YV-AA O F o lois ( chibaio g Siwlo] g Lslpiz 3| o 3o o o))l

Sl gy e solpl b Jlad did slaley (Setaptons 5350 5305l OFAV) oo o Ldgn 1 Jskes wloncle
JNEH.2017.20401.1268/Y 11\ .V + .A-18 £0 oles ¢ nds sLSl 2>

5l onliiul b aeldl i3 onuoy (glailate sy (VYA gmms il 6 p05S o sowdl ] soleds ol Blye i 8 o oo yohe
FVEFAL X oled o STLige] alme iguo,ios ST pnl ades igoyee adlas bl claiyges]
10.22067/JSW.V010.3613

o8 Ang b L] gt oyl 6lamenT V¥AN) L Ladllayl dons e )lsdgmane

oKl b il 03l ol aglie 5 5 yme (VFAY) anbld iy ine ) shame o SLS g5 S o faillpl oos el gans
http://georesearch.ir/article-1- YY-AY Y& o)lois o ol Sliiz dolilas . CMAP, GPCP .GPCC
417-fa.html

ol e uhaiS reges !l el L b olren wyen Ll o5 solSTy (OYAY) . Laillg) s chdgas
/https://elmnet. r/article/2128293-19427 .3, 1.5 olKils ¢yl poe cwdige 008iils coloyge YO JIVY ¢l ]



https://jsaeh.khu.ac.ir/article-1-2926-fa.html
https://jneh.usb.ac.ir/article_5035.html
https://doi.org/10.22067/geoeh.2021.71591.1091
https://dorl.net/dor/20.1001.1.20080336.1395.10.3.8.7
https://dorl.net/dor/20.1001.1.20085362.1388.20.2.4.3
https://dx.doi.org/10.22059/jhsci.2020.297979.540
https://doi.org/10.22059/ijswr.2018.261613.667962
https://jphgr.ut.ac.ir/article_26903.html
https://doi.org/10.22059/jphgr.2016.57026
https://ensani.ir/fa/article/161156/%D8%AA%D8%BA%DB%8C%DB%8C%D8%B1%D8%A7%D8%AA-%D8%B2%D9%85%D8%A7%D9%86%DB%8C-%D9%85%DA%A9%D8%A7%D9%86%DB%8C-%D8%A8%D8%A7%D8%B1%D8%B4-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%B2%D9%85%DB%8C%D9%86-%D8%B7%DB%8C-%D8%AF%D9%87%D9%87-%D9%87%D8%A7%DB%8C-%D8%A7%D8%AE%DB%8C%D8%25B
https://doi.org/10.22111/gaij.2015.1914
https://jsw.um.ac.ir/article_32553_2473bc64784f94fcf3523e76f5287eab.pdf
https://jsw.um.ac.ir/article_32553_2473bc64784f94fcf3523e76f5287eab.pdf
https://doi.org/10.22067/jsw.v0i0.3613
http://georesearch.ir/article-1-417-fa.html
http://georesearch.ir/article-1-417-fa.html

\V G | dileo, g5 iy b (Ao ki

aios g aVlo 5)L Gl olad (6 pdy s swyn (VT ) dias cedla ot g o (gien )l taable gy o puo
IYO-vfa ¥ ojled el Gl slejiagy Olpl o 0 ally, b
10.22059/JPHGR.2021.316722.1007590

Aloes sl 5 Cudg,dl oSl (Gt iyl ods s Ny, golSTy (VFAY) . Lol dps eyldgrans ¢ el cgoll i
http://geonot. nu.ac.ir/article_20840.html A-YA Y o Lo « oLl a> aiu ol

oligres JoS dams dps daz 5 ooz Sl Bl SVlis aegazmo tignnsb qlie 5 Cempilame (VYAY) ol 55
AY-=YAD

Arora, V. K., Boer, G. J. (2001). Effects of Simulated Climate Change on the Hydrology of Major
River Basins, Journal of Geophysics Research, 106: 3335-3348.
https://doi.org/10.1029/2000JD900620

Becker, S., Hartmann, H., Zhsng, Q., Wu, Y. and Tiang, T. (2007). Cyclicity analysis of Precipitation
regimes in the Yangtze River Basin, China. [nt. J. Climatol, 33: 225-238.
https://doi.org/10.1016/B978-012374473-9.00268-X

Church, J. A., Gregory, J. M., Huybrechts, P., Kuhn, M., Lambeck, K., Nhuan, M.T., Qin, D.,
Woodworth, P.L. (2001). Changes in sea level". In: Houghton, the Scientific Basis. Cambridge
University Press, Cambridge, 639-693. https://doi.org/10.1006/rw0s.2001.0268

Coasta A. C., Santos J. A., Pinto J. G. (2012). Climate change scenarios for precipitation extremes
in Portugal. Theoretical and applied climatology, 108: 217-234. https://doi.org/10.1007/s00704-
011-0528-3

Danneberg, J. (2012). Changes in Run off Time Series in Thuringia, Germany Mann-Kendall Trend
Test and Extreme Value Analysis, Advance Geosci, 31: 49-56. https://doi.org/10.5194/adgeo-
31-49-2012

Darand, M., Pazhoh, F. (2024). Spatiotemporal analysis of precipitation variability based on entropy

over Iran, Journal of Water and Climate Change, 15 (3): 1018-1033.
https://doi.org/10.2166/wcec.2024.440

Dinku, T., Connor, S.J., Ceccato, P., Ropelewski, C.F. (2008). Omparison of global gridded
precipitation products over a mountainous region of Africa. International Journal of
Climatology. 28: 1627-1638. https://doi.org/10.1002/joc.1669

Feidas, H., Noulopoulou, Ch., Makrogiannis, T., Bora-Senta, E. (2007). Trend Analysis of
Precipitation Time Series in Greece and their Relationship with Circulation using Surface and
Satellite Data: 19552001, Theoretical and Applied Climatology, 87: 155-177.
https://doi.org/10.1007/s00704-006-0200-5

Fu,Y. Xia, J. Yang,W. Xu, B. We, X. Chen, Y, and Zhang, H. (2016). Assessment of multiple
precipitation products over major river basins of China, Theoretical and Applied Climatology.
123: 11-22. https://doi.org/10.1007/s00704-014-1339-0

Gairola, R. M., Prakash, S., Pal, P. K. (2015). Improved rainfall estimation over the Indian monsoon
region by synergistic use of Kalpana-1 and rain gauge data. Afmds. 28: 51-61.
https://doi.org/10.1016/S0187-6236(15)72159-4

Haylock, M. R., Peterson, T. C., Alves, L. M., Ambrizzi, T., Anunciacao, Y. M. T., Baez, J., Barros,
V. R, Berlato, M. A., Bidegain, M., Coronel, G., Corradi, V., Garacia, V. J., Grimm, A. M.,
Karoly, D., Marengo, J. A., Marino, M. B., Moncunill, D. F., Nechet, D., Quintan, J., Rebello,
E., Rusticucci, M., Santos, J. L., Trebejo, L., Vincent, L. A. (2005). Trends in Total and Extreme
South American Rainfall in 19602000 and Links withSea Surface Temperature, Journa of
Climate, 19:1490-1512. https://doi.org/10.1175/JCLI3695.1



https://doi.org/10.22059/jphgr.2021.316722.1007590
https://doi.org/10.1029/2000JD900620
https://doi.org/10.1016/B978-012374473-9.00268-X
https://doi.org/10.1006/rwos.2001.0268
https://doi.org/10.1007/s00704-011-0528-3
https://doi.org/10.1007/s00704-011-0528-3
https://doi.org/10.5194/adgeo-31-49-2012
https://doi.org/10.5194/adgeo-31-49-2012
javascript:;
https://doi.org/10.2166/wcc.2024.440
https://doi.org/10.1002/joc.1669
https://doi.org/10.1007/s00704-006-0200-5
https://doi.org/10.1007/s00704-014-1339-0
https://doi.org/10.1016/S0187-6236(15)72159-4
https://doi.org/10.1175/JCLI3695.1

VFed ylos A+ 0 loks cpiicds § Cannw Sl (Ui pale 000/ U5 Clinini 4y juid A

Hofmann, M. E., Hinkel, J., Wrobel, M. (2011). Classifying Knowledge on Climate Change Impacts,
Adaptation, and Vulnerability in Europe for Informing Adaptation Research and Decision-
Making: A Conceptual Meta-Analysis, Global Environmental Change, 21: 1106-1116.
https://doi.org/10.1016/j.gloenvcha.2011.03.011

IPCC. (1996). Climate Change, the science of climate change, Cambridge University Press,
Cambridge, UK and New York, NY, USA.

James, R., Washington, R. (2013). Changes in African temperature and precipitation associated with
degrees of global warming. Climatic change, 117(4): 859-872. https://doi.org/10.1007/s10584-
012-0581-7

Jeniffer, K., Su, ZH., Woldai, T. and Maathuis, B. (2010) Estimation of spatial-temporal rainfall
distribution using remote sensing atmospheric circulation, /nt J. Climatol, 32: 1226-1237.
10.1016/].jag.2009.10.003

Karpouzos, D. K., Kavallieratos, S., Babajimopoulos, C. (2010). Trend Analysis of Precipitation
Data in Pieria Region, European Water, 30-40.
https://www.researchgate.net/publication/268401170

Katiraie-Boroujerdy, S.P.S., Nasrollahi, N., Hsu, K.L., Sorooshian, S. (2016). Quantifying the
reliability of four global datasets for drought monitoring over a semiarid region. Theor. Appl.
Climatol. 123: 387- 398. https://doi.org/10.1007/s00704-014-1360-3

Kidd, C., and Huffman, G. (2011). Global precipitation measurement: Meteor. Appl, 18: 334-35.
https://doi.org/10.1002/met.284

Kpanou M, Laux P, Brou T, Vissin E, Camberlin P, Rocou P. (2021). Spatial patterns and trends of
extreme rainfall over the southern coastal belt of West Africa. Theoretical and Applied
Climatology, 143: 473-487. https://doi.org/10.1007/s00704-020-03441-8

Massoud, E. C., Massoud, T., Guan, B., Sengupta, A., Espinoza, V., De Luna, M., Raymond, C.,
Waliser, D. (2020). Atmospheric Rivers and Precipitation in the Middle East and North Africa
(MENA), Water, 10: 2863- 2870. https://doi.org/10.3390/w12102863

Mercy, 1. C. (2015). Trend analysis of rainfall pattern in Enugu state, Nigeria. European Journal of
Statistics and Probability, 3: 12-18. https://doi.org/10.37745/ejsp.2013

Mesgari, E., Hosseini, S.A., Hemmesy, M.S., Houshyar, M., Golzari Partoo, L. (2022). Assessment

of CMIP6 models’ performances and projection of precipitation based on SSP scenarios over the
MENAP region, Journal of Water and Climate Change, 13 (10): 3607-3619.
https://doi.org/10.2166/wcec.2022.195

Mishra, A. K., Gairola, R. M., Varma, A. K., Agarwal, V. K. (2011). Improved rainfall estimation
over the Indian region using satellite infrared technique. Adv Space Res. 48: 49-55.
https://doi.org/10.1016/j.asr.2011.02.016

Mondal, A., Kundu, S., Mukhopadhyay, A. (2012). Rainfall Trend Analysis by Mann-Kendall Test:
A Case Study of North-Eastern Part of Cuttack District, Orissa, Journal of Earth and
Environmental Sciences, 2: 70-78. https://www.researchgate.net/publication/268438767

Parkash, S., Mahesh, C., Gairola, R .M. (2011). Large-scale precipitation estimation using Kalpana-
1 IR measurements and its validation using GPCP and GPCC data. Meteorol Atmos Phys. 110:
45-57. https://doi.org/10.1007/s00703-010-0106-8

Pattanaika, D. R., Rajeevan, M. (2010). Variability of Extreme Rainfall Events over India during
Southwest Monsoon Season, Theoretical and Applied Climatology, 17: 88-104.
https://doi.org/10.1002/met.164



https://doi.org/10.1016/j.gloenvcha.2011.03.011
https://doi.org/10.1007/s10584-012-0581-7
https://doi.org/10.1007/s10584-012-0581-7
http://dx.doi.org/10.1016/j.jag.2009.10.003
https://www.researchgate.net/publication/268401170_Trend_Analysis_of_Precipitation_Data_in_Pieria_Region_Greece
https://doi.org/10.1007/s00704-014-1360-3
https://doi.org/10.1002/met.284
https://link.springer.com/journal/704
https://link.springer.com/journal/704
https://doi.org/10.1007/s00704-020-03441-8
https://typeset.io/authors/e-c-massoud-23g9u95vt2
https://typeset.io/authors/theresa-massoud-4xiarupqsh
https://typeset.io/authors/bin-guan-43hx4oo2n0
https://typeset.io/authors/agniv-sengupta-8afm4brpuq
https://typeset.io/authors/vicky-espinoza-320s5my5iy
https://typeset.io/authors/michelle-de-luna-mtzjsxc1no
https://typeset.io/authors/colin-raymond-24cmmmfd9d
https://typeset.io/authors/duane-e-waliser-gv0dpprj96
https://typeset.io/journals/water-gghou142
https://doi.org/10.3390/w12102863
https://doi.org/10.37745/ejsp.2013
https://typeset.io/authors/ebrahim-mesgari-4r265ltovc
https://typeset.io/authors/seyed-asaad-hosseini-drcx9ugp5y
https://typeset.io/authors/maliheh-sadat-hemmesy-59665hqrmt
https://typeset.io/authors/mahmoud-houshyar-ernu2v6u
https://typeset.io/authors/leila-golzari-partoo-2bq3oofr
https://doi.org/10.2166/wcc.2022.195
https://doi.org/10.1016/j.asr.2011.02.016
https://www.researchgate.net/publication/268438767_Rainfall_trend_analysis_by_Mann-Kendall_test_a_case_study_of_North-Eastern_part_of_Cuttack_district_Orissa
https://doi.org/10.1007/s00703-010-0106-8
https://doi.org/10.1002/met.164

\4 G | dileo, g5 iy b (Ao ki

Rahimi, M., Fatemi, S.S. (2019). Mean versus Extreme Precipitation Trends in Iran over the Period
of 1960-2017. Pure and Applied Geophysics. 3: 1-19. https://doi.org/10.1007/s00024-019-
02165-9
Rezaei, P., GH. Janbaz Ghobadi. (2012). the Synoptic Analysis of Snow in Guilan Plain, Journal
Basic Apply Science Research, 2(5): 4722-4732.

Santos, C. A. C., Neale, C. M. U,, Rao, T. V. R,, Silvaa, B. B. (2011). Trends in Indices for Extremes
in Daily Temperature and Precipitation over Utah USA, International Journal of Climatology,
31: 1813-1822. https://doi.org/10.1002/joc.2205

SenRoy, S., (2009). A spatial analysis of extreme hourly precipitation patterns in India. /nternational
Journal Climatol. 29:45-355. https://doi.org/10.1002/joc.1763

Silver, J. (2008). Global Warming and Climate Change Demystified, Mc Grow Hill Companies.

Wakazuki, Y. (2011). New Distribution Functions for Hourly and Daily Precipitation Intensities
during the Snowless Season in Japan, Journal of the Meteorological Society of Japan, 89: 29-45.
https://doi.org/10.2151/jmsj.2011-103

Wang, H., E. Yu,, S. Yang. (2012). An exceptionally heavy snowfall in Northeast china: large-scale
circulation anomalies and hind cast of the NCAR WRF Model, Journal of Meteorol Atmos Phys,
113: 11-25. https://doi.org/10.1007/s00703-011-0147-7



https://doi.org/10.1007/s00024-019-02165-9
https://doi.org/10.1007/s00024-019-02165-9
https://doi.org/10.1002/joc.2205
https://doi.org/10.1002/joc.1763
https://doi.org/10.2151/jmsj.2011-103
https://doi.org/10.1007/s00703-011-0147-7

