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1. Intergovernmental Panel on Climate Change (IPCC)
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1. Trend Statistics

6. The Expert Team on Climate Change Detection and Indices (ETCCDI)

2. Joint Technical Commission for Oceanography and Marine Meteorology (JCOMM) 7. Slope

3. Commission for Climatology (CCL)
4. Climate Variability and Predictability (CLIVAR)
5. World Meteorological Organization (WMO)

(®)



VELY o /Y 5ykonl /€ 093 b SpugST oy

05 bod s e s -Y-¥
Tiljgy dineS (slad dindy Wlyy) diny (slod iy Ysloyl slaceds slani Y Skl slajg) S ol )5 olod (si> sla Sl s,
Cute o Suled 4 Cesl oad 03l L5 (A) B (V) sla s 5o adllas )50 ailate 13015 093 polas (adls §7p)5 slacad e )5 (sl
Bgy Js )b Coto cud adllas )50 dilaio (glp Sl (sbajg, dlaws (asls (V) Jgdo p0 oad &l zuls 4 dogi b .Canl 5)lg0 don jo
oS Cal I3 gime (ol 38 W9y 03 Ve )3 5315 Cute G gy 390 ddlate (sl (glo)l Slacad Sa At a3 gme (ol
P9 2 (ol Bl cud dljg) dindi slod Aty AL ol (Ll Bl) W9y 3929 2 (e sro (58 Sy ) Vb Glireb] aw oximy L
s > gxe o] ol 3] gy Jg 3,15 Cute cnd ailjg, aieS (clod dipiin (ad s LS odalie (gyld xe Bgy doyd Vo ()l sime paw b
slaced (el pogad ) (Jg G )l gae p)5 gy padl sl (Ll gy ) Cute b S (slacid g )5 sy slagadle

Yo¥Y a tivo dllus Yo 0,90 53 ool duwrloe canlllaod yg0 alluin yd (glod (gus (gl s L 51y P-Value g cuwd y5lEo :(Y) Jou>

P-Value Slope oW
< IAFY -/a0 Su25
ofeey V/¥o¥ TR20
<IYEY ofo¥e TXX
/oA A% TNx 25 olod slaasls
<[-0A N aat TX90p
ofove I550 TN90p
AN NN WSDI
¥y — /vy FD
[50Y —+[+YA 1D
<VAY <\Y0 TXn
150 ¥ TNn Sy gtlod sla sl
Y < IYYA TX10p
ofoss —V-A TN10p
DARE —-/Y¥Y CSDI
V¥ o[+5Y TMAXmean
ARE RN, TMINmean
Y ¥ DTR e ot
/Yy VY GSL
j
= /
g - N S \_ / '\ ‘,-"j P _,i’l!_
8- ; T , , .
2005 2010 2015 2020
R2= 0.2 p-value= 0.842 Slope Gstimate= 0.095 Slope error= 0.467

(Yeryay pive dlw Yo 0,95 13 2ud dawloxo) dllaie 45 (SU25) (bl (glo g, dlani (ad i Jlaged :(Y) JS0

1. Sumer days (Su25) 5. Warm Days (TX90)

2. Tropical nights (TR20) 6. Warm Nights (TN90p)

3. Maximum of Daily Maximum Temperature (TXXx) 7. Warm Spells Duration Index (WSDI)

4. Maximum of Daily Minimum Temperature (TNXx)



e g s

(0leduol oyl ol iz Ol 0 16390 dalllas) ouldl i d)u)&ﬂ 5 lod g sloyadls Olyuss gy oo

TR20

T
2020

T T T
2005 2010 2015
Year
R2= 49.3 p-value= 0.001 Slope estimate= 1.454 Silope error= 0.358

(YeXY a teio dlw Yo 2593 55 2l duwlixo) alllaio 43 (TR20) (slo,la (gl Slasi (ad Wl 15900 :(Y) JSui

TXx

L=
/\O
o —_
e -
—_—

T
2010

T T T
2005 2015 2020
Year
R2= 7.2 p-value= 0.267 Slope estimate= 0.03 Slope error= 0.026

(Ye¥Y ar pie dlw Yo 2593 45 ouwd duwlone) dbaio 45 (TXX) 459, diunin (5lod At (s Wi 13905 3(£) JSKS

%
L

TN

P
|

T

T T T
2005 2010 2015 2020

<
o /
o
Year

R2= 16.1 p-value= 0.089 Slope estimate= 0.079 Silope error= 0.044

(Yeryay gevo Al Yo 0,95 50 uwd dawloxo) dllaie 45 (TNX) il 39, dinoS (glod dipbi (s Wi 413905 3(0) JSd

TNSOP

T
2020

T T T
2005 2010 2015
Year
R2= 5§5.5 p-value= 0 Slope estimate= 0.665 Slope error= 0.145

(YerYay gevo Al Yo 2,95 53 0wd dawlxo) dllaie 45 (TXI0p) 0,5 slajg, (sl 4400 :(1) JSW

(o%)



VELY o /Y 5ykonl /€ 093 b SpugST oy

TX90P

T T T T
2005 2010 2015 2020

Year
R2= 19.6 p-value= 0.058 Slope estimate= 0.432 Slope error= 0.212

(Yoryay qovo dlw Yo 0,95 13 2ud dawloro) dlllrin yd (TNIOP) 0,5 slaicud (ad i Hlages :(V) JS

—

WSDI
0
—

ear
R2= 10 p-value= 0.187 Slope estimate= 0.511 Slope error= 0.371

(YeXY ar g b Yo 293 53 duwd dpwlxo) dilaio 45 (WSDI) 0,5 2593 ool (ad i Hlaged :(A) S0

S lod as Ll -Y-Y

ooy tailis; aeS (slod aeS Nallly) iy slod aineS NP slrjg Sl il (slajg) Sl alex Sl 0y ey slaasls W,
Taw 1 g e cud b sy slajg, sl (asls Ll sad Bl (V0) B (1) JIKS! 1375 s 093 polss adls ¢ e (slacud 85y
Slod 4 slo yad s s ()15 dxe 2o yd O prdaws B 159, 905 (Jg 3,15 e cud (Su slajgy dlam (asls )l Iy dxe Lgy o p3 B
gy sloadls Cuns )l ixo 1103 B (I3 im0 o b ol (el g (g 35,10 Cuto iy dina (glod e g iy, it
sl o stme dioy> \ s 3 (l3B) L9y s (B8 Bl 903l 5 ) (e e 30 slod g 3y

FDO
A

|

3% 40 45 5 % 60 65 70

T T T T
2005 2010 2015 2020

Year
R2= 23.1 p-value= 0.037 Slope estimate= -0.777 Slope error= 0.344

(YerYay oo dlw Yo 0,95 13 04d duwloeo) ki 43 (FDO) yliiusy (sl g, dlaws (ad Wi laged :(R) IS

1. Frost Days (FD) 5. Cold days (TX10p)
2. Ice Days (ID) 6. Cold Nights (TN10p)
3. Minimum of Daily Maximum Temperature (TXn) 7. Cold Spell Duration Index (CSDI)

4. Minimum of Daily Minimum Temperature (TNn)



Ol)‘Swm9ul)a..aJ

(0leduol oyl ol iz Ol 0 16390 dalllas) ouldl i d}lw)lidj 5 lod g sloyadls Olyuss gy oo

P9 yld i s Dy 090 polti sl .l b yad Ll opl (gl ialS K4y e (sl YU liebsl pdaw saias lis P-value oS pslbe
5 Cunl S &gy aiaS (glod aiiaS’ g iljg) iy (slod diseS syl o 3)lse plad )3 g, s I e Lgy oy O o b

g S92 SOl @y (pled (Slagadls sl guls cpl & Canl Jl e 3pw slacid 535w (slajg) (S (slajg, A s adls (ol

ol dilaie 3 ivle)S

00

© — o
w —
- —]
P
3 o
| / \ )
/ | 7
o —1 B e e i e — —
T T T T
2005 2010 2015 2020
Year
R2= 1.2 p-value= 0.652 Slope estimate= -0.028 Slope error= 0.061

(YoVY as poie Al Yo 2,93 45 0w duwlxe) ddlhaio 43 (ID0) (S (sbojg, dlani (ad b Jlaged :() + ) S

TXn

o -
o 2T
o
-
. i
. _ -

T
2005

R2= 10.2 p-value= 0.182 Slope estimate= 0.125 Silope error= 0.09

T T T
2010 2015 2020

Year

(YorY a ctoio b Yo 2593 55 2l duwlio) dilio )3 (TXN) diljg, dipmive (Slod dinoS s L Hlag0d 2(VY) JSW

TNn

~—
)
@ \
=
P -G
\( i ; S
s — ~
2 = . - = .
7 ; < \ /
-
24 o 4 =]
o
=3
T T T T
2005 2010 2015 2020
Year
R2= 1.4 p-value= 0.625 Slope estimate= 0.046 Silope error= 0.092

(Yory au otoio b Yo 2593 55 2 duwlino) dilrio )3 (TNN) iljg, dineS (glod dinoS (Ll 415405 :(VY) JSi

(02)



VELY o /Y 5ykonl /€ 093 b SpugST oy

TX10P

T T T T
2005 2010 2015 2020

Year
R2= 31.7 p-value= 0.012 Silope estimate= -0.338 Slope error= 0.12

(VoY ar (o dllw Yo 0,9 )5 0 dewlows) alilaio )3 (TX10p) 3w (539, sl 13505 :(VY) JSS

TN10P

T T T T
2005 2010 2015 2020

Year
R2=65.1 p-value= 0 Slope estimate= -0.708 Silope error= 0.126

(VoY ar g dllw Yo 2,93 55 0w dpwloxo) dilaie ;5 (TN10P) 5w (gl (bl Hloges 2V €) JSW

Q
T

cshl

T T T J
2005 2010 2015 2020

Year
R2= 9.5 p-value= 0.2 Slope estimate= -0.347 Slope error= 0.261

(YorY ar oo dllw Yo 2593 55w duwlino) dilaio 45 (CSDI) 5w 2593 gl (ad i lag0d 3(V0) JSW

b b sl -£-Y
(V8) JWs 12" gy i Jobo 5 gy slod atels Tailjg, aineS (slod (3koo Yailig, s (slod (S0lia ol (olod slopad s g,
auoS (slod (1:She sl Canl )by txe o> O daw > il Koy g Cuto (gl Al (slod (ke el sl o 1)1 (V) b
ool 58] gy e 01imd s (L 93 cpl 3 P VAU (g olie nl (gl sine duiyd Sy ek )3 (saia] 33l Bigy 5 Carto o (511>
03 ) Sl e (g S (9oil 53 il Bl K9 alie b (aS s 93l I3 ine gl sl dllale ) AlieS g iy (slalod (SSe 3
1B 85y g 2l Cuto s gy Juad Jobo el s )l ine 210y O s b 259 9051 g )10 ke s il (slod atels

G D Gz ]

1. Mean of Daily Maximum Temperature (TMAXmean) 3. Diurnal Temperature Range (DTR)
2. Mean of Daily Minimum Temperature (TMINmean) 4. Growing Season Length (GSL)

(6%)



Ql)&m9ol)ﬂ..a.i

(0leduol oyl ol iz Ol 0 16390 dalllas) ouldl i d}u)l&ﬂ 5 lod g sloyadls Olyuss gy oo

(VoY ay koo Al Yo 0,95 45 0uwd duwrlie) dibaie 43 (TMAXMEAN) diwion (glod (3aSilee (s L 13905 3(1) JSW

(Yo¥Y as ctoio b Yo 2593 45 bl duwlio) diikaio 43 (TMINMean) dineS (slod oyl (sl Hl3500 :(VV)

Cs0l

T T T T
2005 2010 2015 2020

Year
R2= 9.5 p-value= 0.2 Slope estimate= -0.347 Slope error= 0.261

TMINmean

T T T

2010 2015 2020
Year

R2= 62.2 p-value= 0 Slope estimate= 0.083 Slope error= 0.016

OTR

T T T T
2005 2010 2015 2020

Year

R2= 13.2 p-value= 0.127 Slope estimate= -0.03 Slope error= 0.019

(Yory s goiie dllus Yo 292 45 o0 dnwlxe) alliis 45 (DTR) ailjg, (glod aield as L 413905 :(VA) JSUS

GSL
0 U %0

30

280

T
2020

T T T
2005 2010 2015
Year
R2= 3.8 p-value= 0.422 Slope estimate= 0.702 Silope error= 0.852

(YoXY a oo b Y+ 2,93 55 00wd duwline) dibaive y3 (GSL) i gy Juad Job sl Hlages (1) JSW

(av)



YEY Jloa /Y 2 kows /£ 2,93 b SpugST oy

iy aiueS (slod 1Sle g diaidi (slod Sbo (sl Sl 5 Cuwl Cutio s il (slod atoly (sl >4y 5)le0 adS” >l G an g3 b
sl asls )3 K9y 905l (sl sime oaimd L P-Value plie g 5 cute cud 3)lge plod o5 olod (sloadld p3 15l e (il
aw 2y Slacd g 35w sbjg) ol gy Sl Glapadls oy olod Glagadls ) cwl p)S Glacad 5 o)l slacud sl
ddin galod 1Sl (sl ot L aimd o i 35 1y 3 pw slacd 9 ajgy duoyd 0 ialS Lo,y kit Ngy Bl (gly caslio (6> bxe
03e3] @l calplis it (1581 Ng) 99 (shee yo (58 Dl e (5o sk Jgid BB alie b )l (ylj3l Wig aiieS

sl plalo S Ky el sz | (Sl a9 30 Bl (g S 5 JAS7 e slaggeil b 2lod sloasls

S 5 o g o €

o o lsp g o sl Wl o] Cesly 5 SaoolisS’ ST ©lyts idlygo waldl ool polis S Bk 5 lod 4l 4 a5 b
oot 5 o Gl ool Sl & 5 b ol ooy ot s 53 sl 5 b i Sl o555
s Ll e alon o T mlBy a5 sy amd g )y liasdeliy Lisl 1 p5Y Sligad @) o (oiuya0by (ol 1) (6 i Cuo b lab
1lg5 g0 soeldl 5 g 5 ol (sa> @By & bl Sl Ll (5908 syl (sa> soslil (slmodly sy disly ) 53 il (gao (slaB)l g
S5 5 Cudime Syl 5 38 18U cod s 4 Wl gs8y LY aisl il Sl 4 Cunjlazes g dbadl sy (slodes ]
Jdos oo cpl 5> J(Rahimi et al., 2018) cowl 43,5 )5 443> y90 didy 43S Jlo dix ;0 )] b bye slaanie il g lalul
E589 & oo &5 (SuiS 0ad Gl 50 ege G Led (liEl o)l (o0l cunl Slea Hiale)S Ky (e )3 bed (s> slajadls )
30 9 o W 4 (ojysliS alidy gals g Ol wle el ol obly Blg e cpimen 905 0 o JlocSiS cas d0s )y
(Muhire and Ahmed. 2016: Fernandez-Long et al., 2013) sl ausly JWs 4 1) &Y pae

Wblee (Al 3y 2led g (GialjEl p)S (led (slaadld gy )lge S )3 3l (LS Sl o )3 led > lapadld (o)
ol I B ol (ol S g o8 i > dblion o ged (5,5 )5 & g b oo i > itole)S Al Ll ) olSs 5
Sygo bod o8l (cla yaili diej )3 (g33x0 Slalllan Canl azily dhols zoli (b p5b puoj (slon slo)S g Sl slod Liuldl iz ya
ol o by (i sla et li 1 wuldl yui 3l diej o &S Lains 0 (VWWAS) ) Sad 55,8 ol (sladidl b guios ) ol ol 4185
oM 313 Slssran wisld wuldl s oy goby ;blei |y (i (sla sl Wgy 5 bzl il ol sles Sy L wols plogl gin
o8l b jasls oS (Y-1F) Deng et al. 5 (WAY) oSan 5 Lilye adlas b 3yl Lod Lial53l Wgy <V & adlas oyl ol el
g Lod o s ls plos Loy a8 wizily )bl (claslllae p> (Vo VA) Rahimi et al. wgag ol b .oyl Slgsred 23,8 o)y calisee blas ) 1) Lea
D8 Slgsren 5 pl gl b aSm wisly LS aie gy g Cute gy g Mg H1 gme () > 5L

Oladllas ccuol 03y 7 dalais oyl 13 wul8l 1os5 suy 489 Lod (i sla s Loy 4 d i b cudly Hlobl g o ddllas pl ol yolwly
Slyb o Sppe )3 Sl 03 35 pae oy LS €S 5 Ol wlie oy ol 18T Agie 2 s ) )3 ol s e )0 B )S © )50
Db 39 by il L ldl o aSh) 4 g bl phlolinl Sl g b x> plo pobdy (pl malilee 1 g eallins
5 LS by s 0 0aty] Slalllas 310 900 Am3 0 w9396 42 ) Iy Cuizme s slodloyus 5 Cul ol o 50 oS
POl p rae U ol s oS bl ) ol o9l aimd )15 45 390 |y waldl s ) Slie 5 p0 (0 Cdiane (5 pyiane]
Gslls x4 il b ladye (M 905 sloaolyy o Sl g ol byl COlid (g0 3,38 o ludl (S35 (o5 ysboay g (05 o)
Slojg 4295 e i 2 ST L g (b @lie Gidu pogad & (mejpw Cupde 5 iyl 50 Cusl (908 disly cpl 53 g Sl
Foo Jelge Lol b a8 o dletiy aalllan () 25 @90 (g Sl g Gllgle 5 (LS (sl dle 5l Sl polie p @aldl s
85 e b ablis (sl 1y (bl e 5 ol s (IS sl oliesy ol 0 o598 Ll b (65 ko (o> el s 5
Oibot opl Gde Yok wlidlen slaodld guls cuS 5 aS Cunl (g)gps iS5 pl 4 do gl aSL) peud S Coles (gds Glai b dgslse o
sl (g yalyr g Alato B (68 el slislyd e sl 25 Gl S50 coaldl s | Slie g sl (xe golir STl
25518 4295 3)90

Sl Sl

S o (G10)18 g St Wloreuo 13,5 dlie oyl gl sl 4 e ¢l

(dA)



OKen g i (oo yliasl ol iz Ol y2ed 16390 adlllas) 0Bl s 6l 81 5 lod g sloyadls Olyuss gy oo

&l
IV-VE XO(V) e onmbs bdlyin (sbv i il 5 waldl s Sldllas Jllos (VF++) g dluo g e ccs 5]
A0O-IYY VF(OF) (o185 3yl . oollas 3,59, b VAF= Vo Ve B9 )3 bl (i (sl jasls Juloo (WD) .z p (ol g ol ) 50liS ep olosliz b g o Vs
MY=AYD ¢ A(¥) .l ! (S g d)l*fi 98y ol il ) cwlidler gas gla adls Glyss woyyp (WWAY) o o Jol (bls g ol wdlile wz (gylail ap olols e
Calieo wald) dus ooulBl ol yiol )b (ojloanis > CLIMGEN 4 WeatherMan, LARS-WG  clajloas <85 (905l (MYAY) o K6lS g cp gy ol yg
NAYVE XD chmgs 9 Ll i (dgio g 1S ()5 )5)
(shibie (g5pael ) Lol (485 asgn (950 adllas) lod sloyuiio ) pall Sy (65lyS3T (slo gy Cuplsd pis oy (WWAF) ] S8 g ey ¢ g0
Y=YV S(Y)
YA WE(1) st (s 5uya0b ) Ll lapls o Lod &lpusis dig, (VWAF) o o pllas g o] 05 wg o5, Ylo
VA )90 ddlllas (592 Gl S il 3 lod (g oy o ldl s S Lol - (WAZ) . J s bigl 0 <ol g ep (B il e o SIB IS p 0,8 cosbes
INIVE AT oliboaldl sla gl YN0
Avotniece, Z. (2010). Trends in the frequency of extreme climate events in Latvia Zanita Avotniece, Valery Rodinov, Lita Lizuma,
Agrita Briede, Maris Klavins. Baltica, 23(2), 135-148.
Deng, H., Chen, Y., Shi, X., Li, W., Wang, H., Zhang, S., and Fang, G. (2014). Dynamics of temperature and precipitation extremes
and their spatial variation in the arid region of northwest China. Atmospheric Research, 138, 346-355.
Fernandez Long, M. E., Muller, G. V., Beltran Przekurat, A., and Scarpati, O. E. (2013). Long-term and recent changes in temperature-
based agroclimatic indices in Argentina.IPCC, Climate Change (2014). Synthesis Report. Contribution of Working Groups I,
Il and 111 to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, Pachauri,
R.K., and Meyer, L.A., (eds.)]. 2014, IPCC, Geneva, Switzerland; 151 pp.
Kim, B. S., Yoon, Y. H., and Lee, H. D. (2011). Analysis of changes in extreme weather events using extreme indices. Environmental
Engineering Research, 16(3), 175-183.
Mekonen, A. A., and Berlie, A. B. (2021). Rural households’ livelihood vulnerability to climate variability and extremes: a livelihood
zone-based approach in the Northeastern Highlands of Ethiopia. Ecological Processes, 10(1), 1-23.
Muhire, 1., and Ahmed, F. (2016). Spatiotemporal trends in mean temperatures and aridity index over Rwanda. Theoretical and Applied
Climatology, 123(1-2), 399-414.
Rahimi, J.; Malekian, A. and Khalili, A. (2019). Climate change impacts in Iran: assessing our current knowledge. Theoretical and
Applied Climatology, 135(1): 545-564.
Sun, P., Zhang, Q., Yao, R., Singh, V. P., and Song, C. (2018). Spatiotemporal Patterns of Extreme Temperature across the Huai River
Basin, China, during 1961-2014, and Regional Responses to Global Changes. Sustainability, 10(4), 1236.
Ummenhofer, C. C., and Meehl, G. A. (2017). Extreme weather and climate events with ecological relevance: a review. Philosophical
Transactions of the Royal Society B: Biological Sciences, 372(1723), 20160135.
Yu, X, Ren, G., Zhang, P., Hu, J., Liu, N., Li, J., and Zhang, C. (2020). Extreme temperature change of the last 110 years in Changchun,
Northeast China. Advances in Atmospheric Sciences, 37(4), 347-358.

(6%)



Ardakan University

Management of Natural Ecosystems
Volume 4, Issue 1, Spring 2024, 48-60
http://emj.ardakan.ac.ir/article_725281.html

Trend Analysis of changes in temperature extremes indices and detection of the
climate change occurrence (Case study: Najafabad County, Isfahan province)

Abbas Nasiran?, Esmail Asadi?, Hojatallah Khedrigharibvand®*, Saleh Kahyani*

3

Research Article

1 M.Sc. in Range Science and
Engineering, Department of Nature
Engineering, Faculty of Natural
Resources and Earth  Sciences,
Shahrekord  University, Shahrekord,
Iran.

abbasnasiran1355@gmail.com

2. Associate Professor, Department of
Nature Engineering, Faculty of Natural
Resources and Earth  Sciences,
Shahrekord  University, Shahrekord,
Iran.

asadi-es@sku.ac.ir

3. Assistant Professor, Department of
Nature Engineering, Faculty of Natural
Resources and Earth  Sciences,
Shahrekord  University, Shahrekord,
Iran.

h.khedri@sku.ac.ir

*Corresponding author

4. Assistant Professor, Department of
Forest Engineering, Faculty of Natural
Resources and Earth  Sciences,
Shahrekord  University, Shahrekord,
Iran.

skahyani@sku.ac.ir

Avrticle Code: 2502-1093
Countinus Pagination: 702-714
Received: 19 February 2025
Accepted: 31 May 2025
Online: 11 June 2025
Review speed: 102 days

Citation:

Nasiran, A., Asadi, A., Khedri
gharibvand, H., and Kahyani, S.
(2024). Trend Analysis of changes
in temperature extremes indices
and detection of the climate change
occurrence (Case study: Najafabad
County, Isfahan province).
Management of Natural
Ecosystems, 4(1), 48-60.

Abstract

In recent decades, the intensification of temperature extremes has led
to losses and damages in socio-economic and environmental sectors.
In this regard, analyzing the trend of temperature extreme indices can
assist policymakers, decision-makers, and executives in planning to
address the challenges of climate change and adaptive responses under
extreme conditions. The aim of this study is to analyze climate change
by analyzing the trends of temperature extreme indices in Najafabad
County. For this purpose, Daily temperature data from recorded
meteorological observations at the Najafabad County synoptic station
from 2003 to 2022 were obtained from the Meteorological
Organization’s database. The overall trend of 18 temperature extreme
indices were examined and analyzed. All data analyses were
conductedusing RClimdex and MAKESENS software. The results
showed that the all warm temperature indices had a positive slope.
Among the cold temperature indices, the number of ice days (ID), cold
days (TX10p), cold nights (TN10p), frost days (FD), and the duration
of cold spells (CSDI) showed negative slopes and decreasing trends.
The minimum of the daily maximum temperature (TXn) and the
minimum of the daily minimum temperature (TNn) indices exhibited
positive slope and an increasing trend. Based on these results, it can
be concluded that climate change has occurred in this region. This
study recommends that analyses of temperature data in other regions
also be investigated. In addition, combining and comparing the results
of long-term meteorological data with the perceptions of vulnerable
and affected local communities regarding climate change can provide
a better understanding of its occurrence of climate change and serve
as a model for improved decision-making and planning.

Key Words:
Climate Change, Extreme indices, Temperature, Trend analysis,
Detection, Najafabad County.
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