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Table 3- predictors of SDSM model and evaluation
indices of downscaling skill
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Station MSLP!  P5002 SSU® TEMP* MBE RMSE R?
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Ramsar  -051 089 0.84 0.95 004 343 092

1) Mean sea level pressure, 2) 500 hPa Geopotential height 3)
Surface specific humidity 4) Mean temperature at 2 m
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Figure 1- Regression equations of observed and
Simulated THI at Ramsar (a) and Babolsar (b)
weather stations

Caghy— LS (aslh (Ggpw 5y G0l - JS
9 (@) ol y Lol 50 ol (6 3bwancls 9 slovalice

(b) ekl

Journal of Agricultural Meteorology

Gl S oo B aluir (b ga S, by, el
g oKl Slaelie sleosls I solawl L albls)
0,59 )0 soges 005 sladse (9,5) sleslagy
2 oo (Guetal, 2012) wsd o sl Shays alin
@ il golo s eam] jo Lulg, ol a5 cul oyl
bl pleimlden, jo owlel (2 Ko ojle
Askareh, ) cal olbls,l ol oe oleg 3l Jitu
o b aleiebieg, anld bl 5l L3 (2001
00,5 sldas sleosls ¢ Slaalie leesls Jao
logy] jlere Bl 5 (oSl polie & 4255 b cogas
Wilby et al., ) wgd so ojdloy ,as 0,90 0,98 o
ol HAdCM3 Jue oloyg 5l 3adizs ol 0 (2002
o= 3l SDSMlBle s pleialiden, sl ol
sl (6 yhnna3| paie YF Joli a5 NCEP sla e
obly R Foml 9 (Saed i & (ola i
abyl, o Jae s gl a4 Wil 1) Uas
Sgdoo DLl oleiplian) ©ln (b Hem S,
et 5l s (Tourini and Hessami-kermani, 2011)
sl g0yl ans o THI asls (Jitue gl i
5 o8 aleisbies, RCP85 5 RCP45 RCP2.6
(Vo¥e-Vere) gloy oy90 aw o glis o mlS
iyl sl s Lo (YA VA=YV 2 ) (Y- FA-Y -V 4)
s soysln g Hly polie (olei ey mbi
SosS ) dll) g e 5 oged Sy Al 050 5 THI
Y=X Ll l) MLQ.Q 9 d....wL?us >osls » 0l d")‘)"
MBE RMSE _b;,| b asls frrmmen o duslic

Vodsazr elul peanl g aly o900 CagbyleS

IRV

THI (a2l 2lodpwladlos
5 Fhe 0dlS Swiim oebde S)n e e
Joe lawg a5 THI jasls L YL S lyls
oS!l o Lzl ) Sleiwbides, sl SDSM
g HLd (b Jol wiad i julily 5 el
oy Cogb, (JubgSe 00+ sl gy el Lo
ghe e Voels)) o sl ke 5 ghaw (Su035

3L ulidlpd & 52

Vol. 9, No. 2, Autumn & Winter 2021, pp. 39-47

YA-FY. o AFee ylino) 9 jwl ¥ oylods A ul>



DOI: 10.22125/agm]j.2021.284851.1114

QI)L""“‘“ 9 L;“" .)‘ Lfﬂw " (34

)O OLD )-5 JH'J A§l§ ‘SLQ}S) .>|..\.13' Q"M‘m“'
rodsly 9 ol y (g0
Ve 5l yuS THE asls a5 slaje, V Jooo 3ub
Gl R 39 er gmine A5 WBB slagg, (e 4wl
Gl Jlo jlole o j0 s w8l glajg, olaxs bl
Y S e calisee slags )l 0 sanl g b slao,go
2 IS Gl ml Gl p ol sal w0y las
EY kSiLAQ oS ).».ALM G 039) Lgl.moLa J.w.c‘) olii.m.).‘
30 el is a8l eole ady 5 04l 0 o,lg lasls
ST g as sloole YV oo b oans] (slao,ge jo0 a5 Jl>
0,99 ;0 Fhle 4 0gd oo adlol 1y slaole 4 3
Sy 0,90 ,0 Lol el 25 o Jlo 5l ele ¥ gl Sloj
ool o) 8550 50 Lol sl so ial38l ole £ 4 suss ]
30 a5 3ls sezg gles iad Sl 5lole O ayly 0y90 o
ole Vo olaws ol yas a0 YV oo Jlo b Bl s 31
il jo glogl canl cpl onims lis as” aly oo ]33

b dalgs el Sl S

Cagh Loy s (s wig, Sl
ools Lt ¥ Jsoz ,5 JISS e s, oo b
THI &l peais Wiy, Jso ol s bl 2 ol 0y
gl o lag b den jo 5 eanl 5wl oyee 5o
oo olel jlade el Sloline g e doys A8 lels!
i (RCPB.5) ailisy son b 5o Mzl 5l Jlass
18 0yl opl ylade Lol 0g: (RCP2.6) ailiisgs ¢ ,Liw 5
San a4 ael caoss al oy90 5l 5eS RCP26 45 L
Sy Sl B Ay )0 Sjgo )3 de e
Mgy S p a4 plgee ol 08 Skt U ae
D9 et i Cagb Lo S AT el il lalixe
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Abstract

Rising greenhouse gases and the resulting increase temperature have disrupted the balance of the earth climate
system. Combined increase in temperature and humidity above a certain threshold causes stress in livestock like
dairy cows, which reduces milk production. To assess the effect of heat stress on livestock, a so-called
temperature-humidity index (THI) is used. The aim of this study is to investigate the possible effects of climate
change on THI in two stations located in north of Iran namely, Babolsar and Ramsar For this purpose, the
projected values of THI under three climate change scenarios i.e. RCP2.6, RCP4.5, RCP8.5 were downscaled
using SDSM weather generator. The results showed that there exist a significant positive trend in THI time
series in both baseline (1961-2005) and future periods. According to results of this study, it is projected that
number of days with heat stress would increase and more severe classes of THI will occur. The findings also
indicated that the stress conditions in Babolsar have been more severe than Ramsar, such that, during the
baseline period, Ramsar and Babolsar stations had 4 and 5 months of a year with heat stress , respectively, while
it is projected that by the end of the century, these figures will increase to 6 and 7 months, respectively. Besides,
the results showed that in the baseline period days with severe stress class (risk of mortality of dairy cattle) were
not recorded in any of the studied stations, but for the far future period (2071-2100) in Ramsar and Babolsar
stations, severe condition is projected to occur in two and six days of the year, respectively, which is a serious
warning for the province's livestock industry.
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el
El—.:

! Irrigation Department . Faculty of Agricultural Engineering, Sari Agricultural sciences and Natural Resources
University

2 Irrigation dept. faculty of agricultural engineering , Sari agricultural sciences and natural resources university
(*Coresponding Author Email Address: me_na63@yahoo.com)

3 Animal Science Research Institute of Iran, Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran

4 Expert of the Ministry of Agriculture - Jihad, Deputy of Livestock Affairs, Animal Breeding and Productions
Improvement Center

:allae 8[7)‘ 09>
ooliilsn (slaolEiyl 5 cusbleS asls s well i b ey Ve g e ez Ll e ol 0h oSyl s
DOI: 10.22125/agm;j.2021.284851.1114 YA-FY (V) «(g),5lisS _olilyp 4y yii -yl g yuual,

Sheikhi Arjanki, Sh., Nadi, M., Rahmaninia, J., Mohammad Nazari, B. 2021. Climate change impacts on Temperature-
Humidity Index, (Case Study: Ramsar and Babolsar stations). Journal of Agricultural Meteorology, 9(2): 39-47. DOI:
10.22125/agmj.2021.284851.1114



