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The performance of broiler chickens is directly influenced by
temperature changes and the occurrence of heat stress, whether it is
cold or hot. The present study aims to assess the cooling and heating
degree days in different stages of broiler chicken production in
Khorasan Razavi province. To achieve this objective, daily average
temperature data were collected from 13 synoptic stations during the
statistical period of 1988-2018. Cooling and heating degree days were
calculated for each week of production using specific thresholds, and
their spatial distribution was analyzed. Furthermore, the relationship
between cooling and heating degree days and geographical features
was evaluated. The findings indicate a decrease in cooling degree days
and an increase in heating degree days as latitude increases. The
northern and western regions of the province exhibited a greater need
for heating throughout all stages of broiler chicken production,
whereas the eastern and southern regions had higher cooling
requirements at different production stages. Overall, the northeastern,
southern, and western marginal areas of the province, including Khaf,
Gonabad, Kashmar, Sarakhs, and Sabzevar, exhibited the lowest
cooling and heating needs during the 6-week period of broiler chicken
production, making them suitable climates for this economic activity.
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| Extended Abstract |

Introduction

Poultry meat production has experienced significant growth in recent decades and currently ranks
second in the world, following pork (Valceschini, 2006). Iran, with an annual production of 2 million
tons, is among the major global poultry meat producers (Firouzi et al., 2017). The commercialization
of poultry production in Iran began in the early 1950s with the importation of chick rearing equipment,
subsequently establishing itself as the second-largest industry in the country. Its annual production
cost of approximately $1 billion is nearly equivalent to one-sixteenth of the income generated from
oil exports (ANON, 1994; ANON, 19973, 1997b; Shariatmadari, 2000; Qotbi et al., 2011). According
to the 2018 census of broiler farms, there are 20,520 active broiler farms and 5,198 inactive ones in
Iran, with Mazandaran, Isfahan, and Khorasan Razavi provinces having the highest number of broiler
farms for chicken rearing (Statistical Center of Iran, 2018).Temperature is a crucial climatic factor
affecting poultry meat production. Heat stress, resulting from increased temperature, directly impacts
chickens and leads to reduced productivity, compromised meat quality, slowed growth rate, and
increased long-term mortality. Conversely, cold stress also adversely affects chicken growth and
health, resulting in economic losses on a global scale (Leenstra and Cahaner, 1992; Mitchell and
Sandercock, 1995; Yalcin et al., 2001; Mader et al., 2009; Ranjan et al., 2019; Olfati et al., 2018; Wei
et al., 2018; Qureshi et al., 2018; Goo et al.,, 2019) .Khorasan Razavi province, known for its
significant potential, is one of the leading provinces in poultry meat production. With an annual
production of 8 million laying hens and 82 million broilers, it yields approximately 140 thousand tons
of meat, exhibiting an annual growth rate of 7.5%. Given the climate diversity within this province,
this research aims to assess different regions from both cooling and heating perspectives during
various stages of broiler production.

Methods and Materoal

Degree-days for cooling and heating are defined as the cumulative positive differences between a base
temperature and the average temperature for a specific weekly, monthly, or annual period (Eto, 1988). Several
studies on broiler rearing periods, which typically last around six weeks, have determined base temperature values
for each week (Atilgan et al., 2016a, 2016b; Yucel et al., 2016; 2017) .Subsequently, the correlation between
degree-day values for cooling and heating and geographical features such as longitude, latitude, and altitude
within the study area was examined using the Pearson correlation model in the Statistical Package for the Social
Sciences (SPSS). Linear regression equations were employed to establish appropriate models. Finally,
Geographic Information System (GIS) capabilities were utilized to generate zoning maps and spatial distribution
maps for degree-days for cooling and heating at desired thresholds.

Resultss and Discussion

The present study provides an analysis of the spatial distribution of temperature values during cold
and warm days in a 6-week period of broiler breeding, based on predetermined base temperatures.
The cold day temperatures, identified by a threshold of 31°C, demonstrate insubstantial values across
a significant portion of the province. This suggests that there has been minimal demand for cooling
measures during the initial week of the broiler breeding period, owing to low temperatures prevailing
at that time. However, a notable increase in cold day temperatures is observed when the threshold is
lowered to 27°C. In the third week, Sarakhs exhibits the highest cold day temperatures, while Quchan
records the lowest values. In the subsequent week (fourth week), no substantial differences in cold
day temperatures are observed when compared to the third week, as the temperature threshold is set
at 23°C. When the threshold is reduced to 21°C, Khaf and Sarakhs register the highest cold day
temperatures, whereas Quchan records the lowest values during that period .Concerning warm days,
Quchan exhibits the highest temperatures for broiler breeding, as indicated by a threshold temperature
of 31°C. Conversely, Khaf records the lowest temperatures among the studied locations. Similarly,
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during the second week, Quchan demonstrates the highest heating requirements for broiler breeding,
while Khaf and Gonabad exhibit the lowest demands. In the third week, the greatest heating needs are
concentrated in the northern regions of Quchan. Finally, in the last week of the broiler breeding
period, a temperature threshold of 18 degrees reveals that the minimum heating requirements are
needed.The Pearson correlation model reveals a correlation between geographical parameters
(longitude, latitude, and altitude) and the extent of daily cooling and heating. As latitude increases,
the number of cooling days decreases during all chick rearing periods, indicating reduced cooling
requirements. Conversely, there is a positive correlation between heating degree days and latitude,
suggesting greater heating needs in the northern regions of the province at higher latitudes. Regarding
longitude, there is a positive correlation between cooling degree days and this parameter. However,
this relationship is reversed for heating degree days, indicating that cooling needs are more
pronounced in the eastern regions of the province, while heating needs are more apparent in the
western regions. Furthermore, altitude above sea level exhibits significant and meaningful correlations
with cooling and heating degree days across all thresholds. Specifically, there is a negative correlation
between altitude and cooling degree days, with the highest coefficient observed at the 31°C threshold.
Overall, an increase in altitude leads to a notable reduction in cooling requirements. On the other hand,
there is a direct and meaningful correlation between altitude and heating degree days across all
thresholds, with the highest coefficient calculated at the 18°C threshold. Based on the findings, the
cities of Khaf, Gonabad, Kashmar, Sarakhs, and Sabzevar exhibit the lowest cooling-heating
requirements during the 6-week period of broiler breeding and can be regarded as suitable climates
for this economic activity. Conversely, Quchan, Torbat Heydariyeh, and Neyshabur have higher total
cooling-heating needs. In conclusion, peripheral areas of the province, particularly low-lying regions,
offer more favorable conditions for meeting thermal optimization with lower energy consumption
levels. Conversely, mountainous areas exhibit higher total cooling-heating needs, necessitating higher
energy consumption and associated costs for maintaining optimal conditions. This constraint poses
significant challenges for economic development in broiler breeding centers.

Conclusion
Broiler breeding is a valuable food source due to its low energy and fat levels, as well as high levels

of unsaturated fatty acids. It is rapidly expanding and has become one of the most popular and fastest-
growing types of poultry production worldwide. However, the occurrence of heat and cold stress has
resulted in decreased productivity, reduced meat quality, and slower growth rates, leading to
significant mortality rates over extended periods. Therefore, this study aimed to investigate the heating
and cooling requirements for the expansion of broiler breeding in the Khorasan Razavi province by
establishing optimal temperature thresholds at different stages of the breeding process .The findings
indicate that there is an inverse relationship between cooling degree days and geographical latitude,
with a decrease in cooling degree days as latitude increases. Conversely, heating degree days showed
a positive relationship with geographical longitude. Furthermore, there was a significant and
meaningful correlation between altitude above sea level and both cooling and heating degree days,
although the correlation was inverted for cooling degree days and direct for heating degree days .
Regarding the specific regions within the province, the northern and western areas exhibited greater
heating needs throughout all stages of broiler breeding. On the other hand, the eastern and southern
regions demonstrated higher cooling needs. In terms of overall heating and cooling requirements, the
northeastern, southern, and western border areas, including Khaf, Gonabad, Kashmar, Sarakhs, and
Sabzevar, had the lowest needs during the 6-week broiler breeding period, making them suitable
climates for the development of this economic activity. Consequently, it is crucial for authorities to
consider these potential suitable climates and provide additional infrastructure in these areas. This
approach would not only maximize the utilization of the available resources but also result in reduced
energy consumption in the region.


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

3 & rrea-vyr s b L
TOAA-M\TA :‘g/-fl(gb L;,ﬁ &%

https://jgs-khw.ac.ir/

. ;).;’ lg'.’

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

Olwl 150,90 axlllan (JbgS ax g2 (o390 b LIl 50 (lulo S g (Lhuloyw slajls
s3s) ol
T 65555 o oo & oudicly deo

519 3w S SLSIS ( Jauxo pole g Ll yra 0uSLiSIS (b (gL j2> 09,5 ( cwlililgn g O Lo ¢ Jgimn odiow g -\
mbaaghideh2005@yah00.com :aebb !y .yl 1 < )1g

140l 1y .yl ) Mg i (19 i s oGS ( anmo pole 9 Ll pia 0uSCiild « srub gLSIaa 09,5 (6,55 (gazmiiils Y
motahharehzargari@yahoo.com

US> Ao OleMb|
9 )iy 5l (SO A AT ol jaub ubgS @b o i glaie I SO (SbgS Az g allio g g
g8 (B yo 8 ySlos .Cuwl oud Joud (e pwlpw 50 youb adg E95 (2 P e gy allie

6 o (05 3 9.5) Goly> GO o3t 9 od IS L G5l b pditene j5bey
2 oimleyS g Galoyw gjgy —az )0 Cuwl ouls G Jolo idgsy 59 .0 55 0 )8
B 2Ll 0)90 Gy Glwl S (liwl digy (5l (S 492 b9 Aliso oo 90
z Pans (VAAA —YVA) g5l 0595 gl Lod &ilidlo (yuiluo (Woosls jaliio (p3f 1.0
Slp by 9 Glalojw sbrjg, 4y o eoliiw! (ylow! ooy gl oty 1Y

wedlyo &b
\Ya4a/+-\/YY
8N &b
\Yaa/-g/+

i c . g T . . iRy &b
byl G (Sl g drmlne azien graibinl p G g saaian jI S5 50 P,

LS 3 ol 5 luloyw lajgy a0 (pm ally Gam pB )0 Lud o)y LAl iy g,

gy —azy0 bl B uli8l b wsl L mls Wb o))l 2Ll s \Ya4/-$/YF
Ol (258 9 o Gblio aisl o0 w38l Jiulo )5 (slojgy a0 9 Lidls s loyuw o T il e 6

ool wlesls (yLis (LigS Az ez )90 W69 saed 0 1y (5 yien (inlo S sl 3Ls IARAGALA

1P Sl ST Az ez g p Al Sl pe 30 (hulopw LY A Cunl Jl> o
wloyS g (ohwloyw SIS ggazme i I .cawl oogr FYL liwl seix g (Spb

HEYS{PRWLy
oIS SLUS (Bly5 ol e 1l 03 9 w3k 1y Jlodh aniil> Gl o

e T T e
g5 A9 (Shygy 0y90 akd F 4o 1) Wl ) pi Loy L (9 oS g e 9 By

g o0 Dgmxo (GolaiSl Cadlad pl drwgl 0 cawlin el 31 g allils

inlopw slajg, a0
oialeyS slojgy ez e

$52) Ol b

16950 dalllas SLisS dxgx (g b bl o Liole )5 g stolo s slasls (VT4 F) o jpdae (6,5 )5 tdese conacl :dbaw!
http://dx.doi.org/10.61186/j0s.25.76.6  XYY-Y2Y (V&) YO Ll iz pole (0,0,l5 Sliizni 550, oyl )5 ol

By ©

Ol oile olails 15l



http://dx.doi.org/10.61186/jgs.25.76.6
http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

’f'f)leé“’f ")w ‘I°"’-L"‘-,~ § Gy JL“' ‘_‘,-’Ld/)—'b",o}lc ‘5.’)4)3‘_’[2“ oy “?A

doddo
w85 )18 Sl pgo ololr ;0 So3 CbsS 5l 095 9 Sl 0352 by Sl 3T Slaans (b jo jeib S adg
b 5 gy anwgi o0 5 adlanngt 6loy5iS 0 j5b ClisS Bras loz by 0 (Voo F L (Sndly) ol
(e a5 Sl 009y Yo o)LL Fe VA7 Lo o az gz oS adgr 55, gz g0 sbo g )l3S elul sl 153l
Ui SFAS G pae Sl sl 4 jeab cuisT g ol asls] lizan Yoo Jlo b o] G pae igl5dl o, S5 00
CigS elgil 5l (SO laieds § e CusS walisie glay Ko jo a8 5 g Dlalllas a4y azgi L (Ve Y T LKD) 040
Eymme (SbsS 0,5 Ve 5050 V) o5 I8 5 ()] Cend icnnbis CoteS b s slalilsS 09 S 50 b
A Y T L) ssd oo

W g0 Lgme €0 SulsS oS aes sl y5iS (S Sn jlaie g Lol 4ol e b e G el ousie YL
45 e 55 0atsS ol Lol (gla )5t IS el saiacWl g 5 (sloy5iS opizen (Y)Y T (5 )5m00 5 (5 550)
(Y VY LonsiosVUl 65,0leS L3 )bs ¥+ VY ¥+ Vo (g3l8) aiiS o s | Ao () 5o Sle o5 pgws 90 Ly 5

$3958) Sol Slez 53 (095 € 5o ot O S a5 51 (5 gelen ¥ aWle 0ldgi b e 45, A b oLl 9aS
Sl ends a5 Gloy g ol 51TVAD. ams blgl jo ol nl o jede adsi (silus s (Yo ) Ken g
ol el wao3ils bl L Jlo 5o Yo oylkea ) adgs azn by VAF Zopgil) ws 588 3y (iSaz g
053 eV AV oyl -V AAY ¢ yail) s Ly il 55 350 Corto pmagd s (Y v o e haing y) i Sl pols |
Slaws AFAY o ;5 2555 £ b yar 6,0 yo 31 6l oozl ool 3 (Y)Y oS oV okad «m) 44
YO) Jd (g )lae 1o axlg YOYYY olaws ol 51 aS o400 0g2g 1985 jo oS dzg> y5 Colled b (g laé o YOV
Sl olile slaplil (55T a5z s 555l mizman bl o (8o YO) Sl wly B1AA 5 (2
ol el 55 50) wilosls plazsl 355 4y 4588 clapbiol plo oy 50 |y 6l po Slaxi it 65, bl 5
YAy

S ran sl o9z ge 5eisn arte (O Glsear sk isS wds (sl enes Slaagd 5 (S alsrs] s
o3 oo S Jreadsi g adgs p a5 ) (ol Oliss ) (lod punS o Joou (Ul 09,5 cnl a5 15 canl L]
ogus Loyl )5 aS 510 8535 (5 e, sloyeiS o Slsrg] Ol s DI s (Y V) AlaSie) o)l
@ S At Slaguiz g b ool 5l (Bwy Gblie cnl )o cwl 5L slad jo (W IS Gl Jyore
5 ool Ol s 15U Cou puitis by o (VY ¢ Waedl 5 oVT) aias oo lis glite STy plsagol &l pis
G2l Jleglsisan) (5590 4 (2R A )3 5 aleyS A il Ge e a5 WS e )8 Ol az s 8
QP8 s s gY) wedee Gl rasS e 5 LAl e )T 090 e SYsb (Rl aS (s jsboas dgd e (43, £
3 Skae 5 kS p Yool by (55 2 prins Seislsried Sl Sl 51 lpmgol bulpd o s (VY
blor phe g seeb g plo Sye>

Bl (ol 55 yoeb 55 IS5l & 455 5 35 0 o] Sl i oo i sl ol pgm 30 Lo
bwgs bl (pl )3 anher CBsS Slajls fiinn 5 905 o8 Sy (Ll Jsb )3 (925 (9 5 Al slais)

! Valceschini

2 Bilgili

3 Prabakaran

4 Murthy and Madhuri

5 United States Department of Agriculture (USDA)
6 ANON

7 Qotbi

8 Mengesha

9 Alade and Ademola

10 Lovejoy and Schertzer


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

*Fq SS9 OUAED |... igF do g 550 b Bl 40 (s lopF 5 s lopuo slo L

L olpl 5o sl 0 IS 9 we s Ve Loy a5 928 Koo poSe (Jlcnll 05 o mali o0 3blia ;3 05
ol wless |y Jle 3ley90 ol o Ko sblie slajls el SUles w)ls ouge

aSlise 50 550l Giysn 5 M5 g O Sl 45 Wil e (S35 Epe Siyan 2 et lame] polis 5 (S Leo
G2l s 0000 Gl ploS (Slai o S g )3 il Co8 Les (I L el jebody (155 (slag e
5 | yt) 09 0 00 7S (6l g S yo dy yomie Do Vb (glmey50 50 ()T polas 5 ) Lo s Gl (kS ColS
50 e il ¥ ) e o Tl ¥ e o) DTS ¢ SIS il 1220 TSI il 5 Lo 1144 ) ials
Sla i 505 b (Y18 o Kam 5 o8 ¥ 18 o Kem 5 'V yloil, ¥+ + QL Sam g ¥ polo ¥+ + ¥ o) (S
Sl (VA oLl 5 T s ¥V VA (e 5 M 2dll) (2855 (slaaz gz caodls 5 ad) (e SIS gl
o ysbs sl 00t Slgz ol s s gobaiil gloaa] 5 (Vo VA () )Sad 5 ™ Ly 18) yrogeS yo 45 yxio 45 e
O 39 Y8 sabea Vo0l ol 5b 5 ek (igelan Yo rageS po 4 snie Loy linn 50 Led dys alS
VY L en o 7 o2) ol

A keSS — ooy Gla i G908 S Jaome bl il 48 W gep 455 0l 398 Lo
Ll pd (nl pelass Sl pazuine azsl Ll aes (il )l pne )90 1) sodsi slaaaly o Slos Wlgs o o p 355
ialoyw slosls (59,5 Bibp sl |y 6551 B ras l Golite polaw sadsi slaasly j3 pled ladige 4 o) 9
WS (oo db 2l S

gte Sl s 4 Calizes slaplSa 53 2ale S 5 rale jr sl g (6551 B e 50 glgngo] polie i
@il inle)S 5 Giloses slajls Sys0p cly ol ool (Yo o) Tl ¥ oq 7 ol el Sglite lag]
5 Slr oo 99 58 )0 5 rke (VA0FAAOY) el L b (e o8 ol 59, —az 0" psede S| s pSo s
(Voo han 5 T b, ¥ o) e o Kam 5 Ay ¥+ QY 0 s Sl ¥+ o) T o Sas ¢ 5lS53005) (glailase
oo ohen 5 7o) cenl b 18 oolinals g (gloo S jsbay (iale)S 5 Ghale e slasls s nSoslail sl
TombeS 55y azpe s Totless oy azys (V) olen s T Ly P e 5 T S ol e
sl 5 sLad - SoSems sladaze 15 (ale)S 9 (halerw 551 S3lS (o) sl &5 wied (S slaas Ll

11 |_eenstra and Cahaner
12 Mitchell and Sandercock
13 Sandercock

14 yalcin

15 St-Pierre

16 Mader

7 Ranjan

18 Goo

19 Olfati

20 \Wej

21 Qureshi

22 Chen

23 Radhi

2 Sailor

2 Thom

% Kadioglu

27 1saac and Vuuren
28\Wang

29 Rehman

30 pardo

31 Mirasgedis

32 pj|li-Sihvola
33CcDD

34 HDD


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

)f'f)le,qua)la..;) O § Comnn JLw @w&vﬁ}kgof)b’um" ‘Z 2 YO«

O 5 Plgeaseiyl e Yod e (ol e 5 o2 wilazd)S 18 eolilsjge pls Syg sladume 5 mlio (35900
AV a5 ™ i Y VY o Sad 5 T s sS5S V15 Mo g s £ VoY oS 5 ™V SL5T ¢ Yo\ Y
TN oSen 5 M oSaals ¥ VA 5 ez

Ol & S S 3l Al sles gt e o Jinll S9dn (236 Igp slos el Slasalia S| aasls ol
aghy aile glopgc] Cilise (sloyiie 4 gy 5l 5 Sl Dglie alise Slos )5 5 eilad 0,50 50 5 K
Sl (K Gl &l llyd 5 @las wsile plaidle GlaShs 4 s ol P ablate S sl 0L w3,
Slegdge sl p alisee plos slaasly (Gl glite slaare) 5 lylSe 0 (ol (V2 o) (ol Kan 5 TV 5,5
slailaie (codlBl slo S5y Jelowiga 125 g 9 Dl (St 9 addllae wiile (ale )5 5 Glalep 595 a2 3 b s e
el 455 15 aalllans ype oz ciliee 5blis ;o lanlezsle 1o (5] Gy 5 Lol i i

S g0 95 sl lojlg Lal 13 3925 ()l 53 (ool 5 508 Sl sl (P BB Sl lg az ST Lol > 5o
VY IS Lls 6138 5 (65,0leS (sly50) 0,10 gl alols olaSag5 al> o 4 o, b g Conl uxl

Ol 5o el 10,55 (2 S BB Jemily 5l aies (nl )0 plRa slap vl 1 (S Gy 598, lul> Gl
SusS (5 )l Ve 00 (g a5 09d se 0318 ()90 (ST 4292 (galee AT g 85035 € e (galie A aiVLL
Slorgol g9 4 axg LOTAY 590, Glul> (65,5laS sk lojlu) WS oo wds | w0 BV alle o) L
(S5 Az ex by p At slaeygs ;0 (ciale)S g (ohule e Slajls (w2 b Celond (B gl cnl 5o bl
230,52l oBass cpl 5l el el sloaiy,

T D)
axdlland yg0 ddlaio (o3 L3l pr CunBgo
3ol pl 0, om0 1y Il HeiS S 5las o Vg o)ls Gy g ieslS YYANNE o0, olul > oLl
Sl slagliol b o 5 g hols il b otz 51 5 oliaslidl 5 liia 5 (slojsiS b 5,8 5 Jlad
B 45 e 3o glliy aile Selis,| 052 5 bl Cobyn alhon Syomd (5 ol 5 i oo
O legd (cosldl (guiaigy ol 559754 ABL Jl0y95 p (corldl £95 5l Gl (Rl B Sl 00l g0 6295 (H9
R ¢ PRV RPN WY PUEPW LIRSS S APRE WP L P NIRWSRY 4 PSS e FE |- J O POV INWSR IR
ol Jlo 5oy e VY- ] Sas )l

s VY 5l 7 5iae (VAAA =Y VM) 5kl 050 (sl Les ailiale (il (slasols 5l ool b ol jimgs
Sl ol (V) Jgaz 5 (V) IS0 50 olSiw] (comd g (o0l ; Cumdye .l 428 5 plowl S g

% Cho

3 QOrtizBevia

37 Atilgan

38 Shin and Do

39 Kucuktopcu

40 Shen

4 Aktemur

42 D'Amico

43 Buyukalaca

44 Danish Agriculture & Food Council


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

S35 ALY |... g g Sy b bl y) 0 it oS 3 it o 510 S

K‘sh k‘\vﬂrf
z b ~.. [z
Y T
\\ \‘ \1 o~ '~
e vk S
= NR B . = ~..
9 ~
ey, L b e
e VA T o
T s T wier \ ~.
: -
\ ~oe
\
\_ z 57°0'0"E SB00E 59°00"E 60°00"E 61°00"E =
3 i 5
B\ I
g- Legend N -§
" -an 3305 "3 \ i}
axdlaod jgo gLroliws | Caudgo (V) JSCi
axdllod g0 (ol | Cadgo (V) Jguar
(o) gyl (BE) bl Job (N) plsl iz 5y Lolw! o,
oy '-£2.04 "FEOXY 35,0 1
£.40- 0§05 Y420 plrca Y
VFO) Y°.04 YN FUIRVSSCIN: Y
234 RIS "BAYF Clys ¥
a5y "$¥0.0Y YO xs s e 3
YYA "YFO.8 aye.vs ES 5
VEVY "AYC.04 EZSATN Oles 8 4
VYAV "£0°.0A Oy olred A
AN "FYO.0A YYO.XD Jovats q

V\YE

"YAC.04 "fACXF

—_
-

V- oF "FA.OA YOo.XF slls 1
¥.444 $Y°.09 'YYO.xE Sgte WY
Y "A%.0A 'YEOXE Jolins W



http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

’f'f)leé“’f °)w ‘I°"’-L"‘-,‘ § Gy JL“' ‘_‘,-’Ld/)—'b",o}lc ‘5")")0’6——'[!“ oy \‘b\‘

ooy 9 Glalopw 9y — 4258 dwlxe

a9 (sl celio &)l a2 53 e oS (oo Sl |) (cogen (18 (SL855 Az 92 (B9 0 slaaly o 0¥ &)l el
a0 Hlgrear il aliw] SO 5l YL L Soml &l ax 0 aS Sloj D g jlade abl o yerte @l w0
0,9 S sln ailygy sled (Sl 5 Al los S St Slagli Egezme plorear Gale S g Gale e slag,
Gl 00l i (V) Jgoo bl aian o (gl o Slejoy90 ol (6l bed (gasly polie a5 oalds )Ly an il oq0>
(Y‘ VY ‘Q‘)&a& 9 Jwy ARV ‘Q‘)Lio.(b 9 \c‘\J.w}l ] -Y- \?‘u‘)&a&: 9 ulﬂ.uT sl =Y. \?su‘)&m@ 9 UKLUT)

S5 Az e ()95 (5090 Ak b sl 4l slod (V) Jgu
Lan CO% wb ko

\ AR
Yv
Yo
Yy
A
YA

R R

5 Shtlors 395 42 )0 e 5 005 et bl j2 gl )5 5 00 oy, Sl (1) Jsuz oMbl il
sA\UDB&:‘j AR su‘)&AQsaJlS) Sl 00 d...wl.?bo O&MH‘J.QA_ALCBUQ‘ 6‘)" 4 9 V) oYoles uuLw‘)_\u,«.oLa;
VA 5 Sim VA s 507 Sl ¥ F

For (Tmeani < Ton) (V)alal,

n
HDDyp, = Z(Tbh - Tmeani)+
i=1
OialesS 59,-az ;5 :HDDpp
(5)L‘°] 0,99 4o J-«JLO; (_ng)’s) JS slass N
(w) 0,90 Y 4O 4'.’.14 g_gL‘")) Q»«HLA; &Slew] :Tbh
255 592 slp s sles 2Kk Tipeani

Bl oo (V) adaly bl o 55 Glole s 55, 450 dlne

45 Hitchen

46 McMaster and Wilhelm
47 Martinaitis

48 Eto

49 Yucel

50 Cox

51 Wang and Chen

52 Bhatnagar


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

FOw 59 OB |... sy g iyg b bliy) 50 ilo S 5 i lo pow (5l jL

For (V) al,
(Tmeani > Tbc)

n
CDDy = (Tmeani - Tbc)+

1=1

Oiaboy 59, a2, CDDy
ol 0595 55 talopus sloss, S slasi
(8 0,99 ;0 ;0 4k sled) Liula jus ailiwl T
Sy 395 S 6l lg2 lod (Sl Tpeani

S Sy 9 ple,S —Galoyw slojs, a0 polie f dlal) (g (Ko Joo ] osliiul b (g 5 50
pole slr bl @Sy 5l erSope b anlllans 90 googuma po (el 5 alidlyiz o0 (oldlir Jsb) aldlax
Slcoles 50 5 00,5 oolatwl caslie sloJow &l gz o  Sgew S ) SYoles 3l g 00,5 oy » (SPSSPT)  cloz>!
5 Oiley slojg; 4z o (e ms 5 Ay sleass ady 6l (GIST) Glélir oledlbl s <ol
A oolawl a5 )50 slaailinl jo ule S

e 8525 Ol ol slagliv el lr Gtale )T s Ghaloy slajs, 4z 0 0nd 03,515 palie IS (ST
S LSy el sael (L B ) (V) JSCi ,0 aibin] o US54y iigS §po ()9, 0,90 aliad &y asl slales 5
5075 sl j20lio sl (355 € p0 (395 0590 3l Jsl a3k 4 bgyye a5 YN OC wilisl s aloj slojs, 4z 50
Ol o add wliwl cpl ulol 5 aS glaigSa sas so lis sl 51 4 BB (g0, )0 1) Liuloyw lojs, a0
Sy 42,0 5l (66T Sl polie (plinl Gble K05 g arily aloyw 59, 42,0 AL OO (o 35,9 9 ey
sl 0,5 e 4 5L Blod a0 laazg> o) (0,90 5l atan gl slp (Sole 4 (YA) weo o plis 1) iole
oS Srby @Uls 635l Gl (rteS Sro b il Bblie [0 00l 53 bl 2 g 039 52l Jlews (salo
Oinloyus slajg, az )0 YV °C slos ailiw] ;o aitun o 2ig8 glaazsm ol b bl o 1) cislepw slasls
&35 )l » Geate (slaglins e ( SaiSTy (668 Gulal a2 ga (L ¥ OC il & Cod gz BB (2038
Oile s 55,4250 VP BV g aj0eCa 5 5 Olen 8 malid cagedn (lard s Jaldh L] (5,0 Cgiz ay Jlads slacial o
YYALYF Goleyw 59, a2 ,0 L oblS g 1edilS (o po 55,0 o liw] 3, g 0y y0 dalaie ol Sljlgeds g aslasils
42 ) il pouw aiin )0 (YD) W)lo 53 (9 Janmme (3903 ST sana 531 (655 51 (5 o el 45 wilaid 518
oY) o Ol e slp Gialopw slajg) a0 lade (VL (bl (nl oS 0390 423 VO iolep slajg,
Cod gl 55 VY glos bl b p)lozr i )0 Gy, — 42,0 YY) cel o0y s (sl F e 5 Gy a2y
I LIE(VOL V2 0) by slojg) azyd edgamme 4 Hlaa 8 (larsd (Slagliw el 5 Cona S5peio ol j pou alie 4y
am 5 VW Glss slaplios o a3 po b el iz ) inlo s slazg, 4390 YU polia YY) wiliw] Lolul
385 420 (nyeS 9y 42,0 YEA L lasd pliw el bl Jlod 5o a8 col Jb o ol el d5peiin o5 ]
Sl V) Wl b 1) il Sglis g 5 4 (550 ey VA il 3,50 55 el 0,5 st | 0,90l 5 (silo
Slojg,y ax)s jlade (n SYL a5 SlaisTa 10 3925 gl oud drulone alej (slajg) 450 polite ;5 o5 g w3

53 Statistical Package for the Social Sciences
54 Geographic Information System


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

’f'f)lee""f o)u ‘Io"»“"y 9 St JL“' ‘5’”’)—9,9}(9 6Jf)UU£z“ oy \‘bf

0332 395 42,5 o Al sly ()T 2 %eS g 595 4250 VAV ¢ (pgo aiim) il cpl o Blys liw e (6l (talo
(YH L (Ye) JSal el
YL ams oo LIS TV oo ailiwl b (iole S (slajls olSays 1 oS az g hygy 090 5l atia gl )
et OIS Gplias .l bl Jled )3 (largd pliwged 4 bgrye j9)maz )0 FPO b Al )S lags, ax s
@ bgrye Gale)S slajg) az )0 (o yieS Wlo 3RV (JIO0: - L2l S 5l edgaze ;8 5y o g lea B
Ol s 00g0te HSLS YV sles ailinl b pgo axan sl (YD) Col 00gs (yiolo )5 55, az,0 FFY L Blgs w0
Olad atbe (pl jo (hsS azex hygp sl |y sl S okl i Giale S 55, azy0 OV iSlas b gl
Lol 03gy (FYA—FVN ) axgi LB o3l cal jo (siale S lajls 5 4oy 5 gloa oplis sl oo
UK (V) el o0 it SIS 5 Bl glaylio b sl oldl iz bl laide o oo, slasls o omml
sl (Vb s e QLS| g il )3 (555 azez Jen lr sl )S slails aldlir (SusS1 (YD
Dbl b 4l g o5z (5 50 5 Sl 35 p0e Glzrsh i g 50 sl ok (2l5i o Y slao e o oo T
a0 VY oles albinl b pyloz ain ol slaiils aan cpl o) lasre ol 5 a4y 5L (3 5eS ud pus 5 Blgs oLLS
Ol g8 o Slodgame yo ) polie (p SYL A Sl 00gy e YY YV« B YAY e (0 liwl aigy S 50 Gole S slas,
com pw slagtin ol Jols ol Gule 5 slagg, ax o b bl |y sogame cpl Bl bl .canlasils j1 8 a4 j0mco 5l
SsS Azg> g poy aas ln ax o VY sles ailiw] jo (V]) Wil S ablsl lgiw g eslS oLLS (Sl
Sz Sl ooz atin 4 by e 4t b 4t ol (5 658 el 0aal (VK) S5 50 (e S (slajs, 4z y0 (25T
as oo plis |y ciole )T slails axg BB als sliwl a0 ol )5 slajs, ax o aals Ll was cos ylis |
Ohysn 090 3 atae on BT 50 el ooy o) 4z )0 YTV lrgd oSl (sl g, 4250 (nl (n VL &5 slaisSay
Aol 5 oYl (V) JSs Geloly ol 5lisjge (ctalo)S lajls (S @8ly )0 VA glos lliwl L azgr
BAYY . o pimle,S slogg, az 0 liwl 5l grws 00gamme 10 g Cawl 009y xie YOV LYY - 0 iole 8 slasls

| 005.:1 )5) 4.?)0 \VYY-

z SE00E STOOE SEVOE SSUOE S0O"E SIVOE Z 56°0°0"E ST00"E 58°00"E 590'0"E 60°00"E 61°0'0"E
£ £ iy 1 1 1 1 L .
s 4 = z
£ N £ =S4 N =
= g
#
A A
= = h
=4 FE z Ghul
B D
& & = = e
£ A &
—— Golm akan-Chen rakh
z - z .
£ £ Neshabour Mashhad
21 rs z O . z
T % By :
& K 24 L2
2 Fariman 2
Y .
- ) z ar Torbat-o Heydarich Torbat-e fom
B e ¢ Le . 3 d
=3 ¥ . / S z z
& 4 J &3 )
v £ Fs
Gonabad R “ “
. Y
Legend 4 -
E eg L 7 z DD
Ed L 8 D (2 2z z
k4 0000312 -13.9 4 3 =
ars Z Erwreg g
— 7-182
z | [l 207 =z
=1 BrEn F< I rss 220
|4 . 4 Z 4 I 220 - 303 =
& 2 H - H
<1 557695 “ =] LS
®  Stations Z I oo z
"] e statons '
Z40 626 125 250 KM =
E 23 0 625 125 250 KM
& 4 z
& 2 ] (2
T T T T T T g
$6°0'0"E S7900"E $8°0'0"E $5990'0"E 60°00"E 61°00"E S6900"E S1900"E S800"E 59°00"E §090°0"E 61°00"E Bl


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

2026-06-27 ]

.ac.ir on

[ Downloaded from ndeal0.khu

20.1001.1.22287736.1300.0.0.155.8 ]

[ DOR

19s.25.76.6 ]

10.61186/

[ DOI

Yoo

S 9 0deliel | ... isS az sz (Bygp b BLy) 53 iloyS 5 iyl g 5l

Lo

. 56°0'0"E 57°0'0°E 58°00"E 59°0'0'E 60°00°"E 61°00'E
1 L L 1 L L
2]
% N
A
z
&
z
=
2
z
=
£
A
cpD
z 426
27 215-138
3
] I 120- 254
Il 255 - 370
z 4 [l 271 - <6
= I 57 - c02
&
- *  Stations
0 625 125 250 KM
T T T T T T
56°00°E 57°00°E 58°00°E 59°00°E 60°00°E 61°00'E
56°00°E 5T00°E SE00°E 59°00°E 60°00°E SI°00E
L | L L L L z
4 N =
A
= z
= re
& =
Z B
B Fs
2 2
a2 &
£4 Iz
& 8
DD
z z
=]z L&
S [Ja2e6-483 e
[0 484608
I 00013
z{ Il 9141130 z
B s
2 1140 -1340 [z
Z{mm i
“1 « stations -
0 60 120 240 K
g
FE
T T T T T g
56°00°E 57°00°E SE00E 59°00°E 60°00°E SIP00E &
S600E STO0E SEU0'E S°00E §0°00°F QUE
; =
N £
2 A H
= =
=4 L=
£ £
= -
= =
b g
g &

AS00N

H

330N

350N

HDD

320NN

£
3 )
[ Jate0-4420 H
B 4.420-4770
I 4 7e0- 5400 z
Il s500-6.070 -=§
I 0206650 3
*  Siatons
0 ) 120 240 KM z
Fe

— T T T T T T T T T T T T T T T T T T
5T00"E S8°0°0"E 59°00"E 60°00"E 61°0°0"E

00N

36°00"N

3590'0"N

= Z
=1 £
Y %
1A
z d
24
£ 3
=
=4
£
g
&
= =
24 L
3 s
i o
9 “
cpD
SES) z
g' [ J105-250 §
" | I 260 - 412
I 13- 566
; Il 7 - 720 H
£ Mz -ema [z
= =
*  Stations
0 125 250 KM
2 e ——| =
B rs
a8 T T T T T a
] ]
S7900"E 58°0°0"E 59°0'0"E 60°0°0"E 61°00"E
56°00"E ST00E 58°0°0"E 59°0°0"E 60°0°0"E 61°00"E
z e L L f L L
=4
P
1A
=
24
“
z
2
g
g
£
z
24
4
E4
CDD
£118
=
g 608 - 869
" | ] e70-1.130
Il +.140- 1300
Z 4 Il 1.400- 1650
£ L
=7 Il 1560- 12910
2
“] o statons
z]0 625 125 250 KM
4 -
: 58°0'0"E 59°0

sm;o*: s 7“0;0"[ 58“0"0"[ S)“ll,'n"[

m"mz

61“0:0"[

J

L

AT0N

=

z
=
“
z | HDD
£
B Ed
ES 3.000-3.380
[ 3390 - 3.800 z
z { [l 2810-4270
= Ml 204710
21 M e720-51%
*  Sstatons
=
] 0 625 125 250 K
z
=
T T T T T
56°0'0"E 57°00"E S8°00"E 59°00"E 60°0'0"E

z
z
]

38°0'0"N

3

39°00" N

33°0'0"N

32°00"N


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

IPoF slap V5 ojlass pniy 3 ot Jlor (oo il gl )15 ollinini Yo5

g $6°0'0"E 5“30;0"£ 5330;0"5 59°0'0"E m:on!: 61°0'0"E :Z ; 5ﬁ“ﬂ:ﬂ“E SW:D"[ Sﬂnﬂl‘ﬂ"t !Wﬂ"ﬂ"[ W"ﬂl‘ﬂ"t El“ﬂ:ﬂ"E s
B L L z = H
% z Bl ow 5
J oy
7 z = =
™ i Saralihs
;'
I
z = z 5 [E
£] £ £] v [Z
4 g 2 2 | Z
& 3 £ . L
z z £ g LoE
£ Y z e 1z
g Z 4 4 F 2
4 & # - Kuat “
Gonabad * &
. n
z L z| mop ) v -
£ T gl £ S EY 4 — B
=425 g : H y z
4 7 £
B 2630 -3,000 o £ 3 %1 [J2210-2640 2
3010-3.370 B [ 2650 - 2950
z | [l 3350 -3.740 z E [ 2050 - 3.250 =
£ Ml 2750-2110 = £ Il 3250 - 3550 [:
21 +.120- s.480 2 =1 Bl 2550-3820 =
«  stations *  statons
= =
z g B
Ll w5 1B 25010 = 2 ERCER 250 =
i B B
T T T T T T r v - T T T
S6C00"E  STO0E SEO0E S900'E  60°00°E  61°00"E SEOUE || STOOE | SSUOE | SFOO'E | 600O°E S1°00"E
Z SEOCE  STOOE  SPOOE  SPO0E  600'E  GIV0E =z Z s600E ST00E z
£ z T 1 z
= |2 =4 "
2 A % 2 z
z z z A z
= 2 3 [=
E £ £ £
£ z z =
£ i
2 2 H g
£ " £ z 5
£ = < S - i
& y g =- — L=
i & & H y H]
z{ HDD z
<] — / E 2] HOD %
e i g £ - <
3 3 g g
B o2 O 5] 3 vs0-1m 5
-2570
- 1730-1980
Z 1 [ 2580 - 2860 z — Pt
) B 21 &
7 I 25703080 rs £ gl =
E z £ 2025 B
“] N 0% 3270 = B T £
o Satons =1 Ml 25025 2
z z ®  Statons
=4 FZ z z
& 06“‘.—.—.—.—25.—.—.—‘—2?” b 14 £]o &s 125 260 K4 £
2 = Bl ——— =
T T T 3 T T v T T T T T T Lo
SEO0E STO0E  SS00TE  S9°00E  GO00"E  6100°E S6°00"E ST00"E S8900"E S900"E 60°0°0"E 61°00"E

P9 0590 aiid £ led Gailiwl 10 Jlalo,S g Siuloyw 9, 4z 30 (S @395 (V) U

ole S g ale s 59542 5 (i)l (2l i 550 (28l Job) (Ll la el (o (Ko Ll

Sz 2y 5 Jsb sloiall sly calrd al a2 ST ol ol ¥ ooz j0 gy (Snens Jao (ol
42,0 @i e IR L Wl culps el atis Cueal Pl lSlar Lld 4 Ll wisgs jlosine
oy So3ls (LBl Sxe 4y 095 45 Al e SR azgz g slreyss laailiol plai ;o Giale s sl
sl SYL slao,e 5o bl Jleds 3ble J)le & Cunl oo puiitue (iolo S (slajg; a0 (sl alal,) cpl .ol
42 )0 edtons bLI )| 6L (izren ol yd ailosls (LaS (865 Az sz (S50 slooygs sed 3 1) (6 (sl S
e Ol 00,5 oo gSae Giale S slagg a4z 50 990 50 LS b el oLl Job pel )b b Gialey sl
sl aS cal b o Gl gageeie c2ale S Glails (058 (8 )0 9 shaloyw slajls (bl (B8 (2l p0 a5
laals s sine 5 4255 M (Siamran o b 51 i) el b GialeS 5 Ginlayes sloss, 4250 daailin] aca
e 000 loline prlas gt AYR o (0 VL L5 e Glale p slR3sy 4250 50 Lrailin] saes gl (Sinen (]
colpo e o lis |y g)lo e palS ioleyw slasls gl (ol L S o sl ogs YY) °C ailiw] 4 bgs o
@ly gl 5Vl a5 cosl oagy o s g erdins Wailin] ae sl gl S slojs; 4z 0 5 El&)] G (Snran

5 p.value


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

Yov ‘5.)5.}.9 oludel | ... i dz g yiygp b bLiy) y0 ivloyS g ivlopw slajli

iale S slasls o sire Lalil il ol el 0ol dcwle <0 VY (5 ok mhaw g ¢ FYY (g0 L VA °C wiliw]
Ol (185 azex hyap 0590 Al laalinl ples 1o 598, Glul,> plivl so,xud o glis)l ial#l L)

.MOLSA

(2l (P ye) ddibinn oLl i G SHo b SbgS axgx Ghygw (il (S LE (g ) (Swod (V) Jgu
(W)l g 2Ll Job

)| @l Jsb @l 2 oL
—o AV <OV YN CDD31
- <00 - f.0 CDD27
- <O FF - FYA CDD25
- s cAYE —+ OVY CDD23
— PN <Y - oYY CDhD21
— PPV SAYP - OFY CDD18

< FYV —eAYY < OFY HDD31
LT —N¥P - DAY HDD27
AT -+ \FF + DAY HDD25
< FeVa -V FA - OYY HDD23
< Fehu -\ fq - OYY HDD21
< SV -+ N0 - 0% HDD18

ol b mlaw o ‘_g)lo‘_,,_;.u ES

5 Siuloyw slo3ls gaeme solaidl Culled o drwgs gl dblaie O ol Jowily o)l anl)d o a8 Ll )
ot solSius!l gl (Liale,S g iolo u slajg,maz 10 olis faexe) polde cpl I W8 (13 a5 o b iule
3 ol )T g Ginloyw slaje, axyo b ogla)l i)l o cae (Scad 4 4z g5 L anlsl jo ol odal (Y) S j0
—Uinle ps (5lojg, 4> 50 Egerme s Loy po aids yLiwl (DEM®?) elas )l cag8, Jow oyols 1,8 Lo b ccilises (slaastin
(s sl g oS ol Sledlol bl 3 (F) JSb 0 asgs oldl iz oSl qiuas Lo o Ligle S
g WAL (85T axex Jlygp 0)9d atie 3 1) ale)S —alepe LS (nkeS g g e e edlS SLLS
05 5 Cey 3blio JS 50 sl 00,05 555150 Giale)S - ale e slajls gsazme polie (3L Hplind 5 4,0
ol ye eles ey 655 Bras 5l 6 50mb zobhw b Sile 4 g ails g gaclun Ll bl glails sl )
g Sty iale - il Sl ame Loty 5 sasS (ly (1 3 45 o3 sl (el ol
Wrgh s )3 e (FuSgatte 395 45 WS (oo b Lulpd hass e 1y VL anpe 1 g 655 5 VL gshaw
el (G09S a9 hy9p STy g3l

% Digital elevation model


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

1FoF lgo V5 o jlads ety 9 Connnr Sl (LS iz pole 50 0,15 Olidini YOA

2500
2000 -
1500 -
1000 -
B HDD
500 7 mCDD
0 .
AT Y SRR S - SIS S N SR SR GRS N Y
Ned ) 2 ) i h h
T EF T L
-2
SO @éa@,o F P S

e g0l | 1y (HDD&CDD) i lo 8 5 islo yuo sl 39,- a2 5y olie & gazxo (V) S5

z 356°00'E 5T°00'E 58°00°E 59°00'E 60°0'0'E 61°00E =
= 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 L 1 1 L L 1 1 L 1 L L 1 1 o
] -5
21 N 5
=] =
& g
& [
=] =
= =3
=z ] | &
@ S
=] =
& &
o L&
(541 o
Z L=
=_| CDD&HDD =)
s . s
* 1 -1,680-1,580\\ B P
] [ 1e00-1070 &7
z{ [ 1980-2070 Lz
£+ [ 2080-2190 -=
“1 M 2200 - 2,560 M
: . Stations
Z z
ER 5T 150 KM L&
& I
Z ——t ———t [z
o o
—_————r 71— 77—
56°00'E 5T00'E 58°00°E 59°00'E 60°0'0'E 61°0'0'E

(SgS Az g (g 0990 AXhB £ 50 oS-l pw slojg, A 40 £ e (F) S

Sl Vb o (pizmed 5 )3 9 S5l oS polie Jdo 4 anedy)l olie eole plgreay igS slaazgx B9
Ok rolyw 50 sl 05 e9 niEe 9 Rk 5l S a g Cwl S o e S bl o


http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

¥o4 SS9 O |... sy sz g b bly) 40 i oS g (s lopow (Lol

Js ]y ol Copw ol g ClisS oS Rl )90 00 A by 9 (2le)S S g tenl 0ad Joos
R Lo LB ol (536 2ghy (nl ) 095 o0 03 S (Slo o9 pe s yoie Do SYsb (slooyg0 50 o pglas g axals
0l Gy sl staloS g (salop lajls (S555 azsz (Bn il glaoys 40 Aty (ples laailin] (ol
—a2 )0 2l ose GRIBIL AL patie s (0l 9005 (o) 598, GlelF Glale S o olamdl el
Lol 0392 psSae 2ldlar Job sl alaly (nlanbioo Rl Gle)S slags, —azye 5 RelS Sale e lags,
0351 )l cime 5 azgi bl Lo s 5l el el b (ol ) 5 Gl pes sy, 4z p0 (Sinpen daailin] aen ol
el 0392 )13 e g rins Jale)S Slajg) 423 (ln g eSae Gialepw Slajg) 4% )3 3550 50 (Kied (ol e
b Wlosls (las (18 az gz (By9p slaoygs ded 3 ) i ol S slajls bl (o5 5 Jled Gble
09 SYL liwl (p9iz 9 ( By (g sl (05 azex en At 2lre 50 (ciilo e lajls a5 el o
Slyz slaplivoged (bl 08 5 gz (35 Jlod aile gble o2ale S 5 (ol yw slajls ggomme i )l
Sy andls (oS s> hygn 0)ed atan Foys 1y Gale S-lere Gl (S lorew 5 S e el LU
PP oy (S L (gt B ool (6908 W digd o0 Cgmine (olail Collad (pl dnwgs ;0 e slap il
o597 il 15 31 eS Bras gre 43 4) ceslio lsrgol il Sl asi e glacale s S0 00551 ol el

Wyl s a |y solatwl coles (Cu!

&Lw

Sz el aPls lacdled 5 (65)laS (idu Condy p olisS (IS (VYAY) (690, lul S (55,5leS sz plojle
NN 92, Ol 65)0aS sl sl (ages Luls w592, plal S (55 p5LaS

2548 azoggaalp lojle (50 Canlyy (S 0 Ghygn Lo I e 3l Sl e @l OYAY) Ll Ll 55

Aktemur, C. (2018). Determination of optimum insulation thicknesses, energy savings and

environmental impacts with respect to heating and cooling degree-days for different climate

regions of Turkey. International Journal of Energy Applications And Technologies, 5(1), 29-43.
https://doi.org/10.31593/ijeat.335663

Alade, O., Ademola, A. (2013). Perceived Effect of Climate Variation on Poultry Production in Oke
Ogun Area of Oyo State.Journal of Agricultural Science, 5(9), 176-182.
https://doi.org/10.5539/jas.vbn10p176

ANON. (1994). Evaluation of the poultry industry in Iran, Cheukuvuk, 3, 1-10.
ANON. (1997a). A report on the first poultry research symposium, Darndar, 60161, 20-23.

ANON. (1997b). Overview of the state of the poultry production industry, Snnat-e Morghdari, 40,
21-23.

ANON. (1997c). The state and evaluation of poultry production in Iran, Cheakauak, 3, 5-22.

Atilgan, A., Yiicel, A., Oz, H. (2012). Determination of heating and cooling day data for broiler
housing: Isparta case, Journal of Food, Agriculture & Environment, 10(3), 353-356.
https://doi.org/10.1234/4.2012.3394


https://doi.org/10.31593/ijeat.335663
https://doi.org/10.5539/jas.v5n10p176
javascript:void\(\)
http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

)f'f)le,qua)la..;) R 9 Comnnt JLw @ML&QP}&‘SJ)J)U‘JM“ ‘Z 2 Yo

Atilgan, A., Yucel, A., Oz, H., Aydin, Y. (2016a). Analysis of heating and cooling days for broiler
housing in gap region: Euphrates Basin case. 15" International Scientific Conference,
Engineering for Rural Development, 25-27.05.2016 Jelgava, LATVIA, 552-557.

Atilgan, A., Yucel, A, Oz, H., Saltuk, B. (2016b). Determination of Heating and Cooling Degree
Days for Broiler Breeding in the Tigris Basin. Scientifc Papers. Series D. Animal Science. 2285-
5750, 164-169.

Bhatnagar, M., Mathur, J., Garg, V. (2018). Determining base temperature for heating and cooling
degree-days for India. Journal Of Building Engineering. 18, 270-280.
https://doi.org/10.1016/j.jobe.2018.03.020

Bilgili, SF. (2002). Poultry meat processing and marketing - what does the future hold?. Poultry
International. 10(41), 12-22.

Biiyiikalaca, O., Bulut, H., Yilmaz, T. (2001). Analysis of variable-base heating and cooling degree-
days for Turkey. Applied Energy, 69(4), 269-283. https://doi.org/10.1016/S0306-
2619(01)00017-4

Chen X, Jiang R, Geng Z. (2012). Cold stress in broiler: global gene expression analyses suggest a
major role of CYP genes in cold responses. Mol Biol Rep. 39(1), 425-429.
https://doi.org/10.1007/ s11033-011-0754-x

Cheng, X., Li, S. (2018). Interval Estimations of Building Heating Energy Consumption using the
Degree-Day Method and Fuzzy Numbers. Buildings, 8(21), 1-12.
https://doi.org/10.3390/buildings8020021

Cho, S. H., S. S. Kim, C. Y. Choi. (2010). Study on the revision of HDD for 15 main cities of Korea
(in Korean with English abstract). Korean J. Air Cond. Refrig. Eng, 22, 436-441.

Cox, R., Drews, M., Rode, C., Nielsen, S. (2015). Simple future weather files for estimating heating
and cooling demand. Building and Environment, 83, 104-114.
https://doi.org/10.1016/j.buildenv.2014.04.006

D'Amico, A., Ciulla, G., Panno, D., Ferrari, S. (2019). Building energy demand assessment through
heating degree days, The importance of a climatic dataset. Applied Energy, 242, 1285-1306.
https://doi.org/10.1016/j.apenergy.2019.03.167

Danish Agriculture & Food Council. (2017). The agriculture and food market in Iran, Opportunities
and challenges for Danish companies, report, 1-29.

Eto, J. (1988). On using degree-days to account for the effects of weather on annual energy use in
office buildings. Energy and Buildings, 12(2), 113-127. https://doi.org/10.1016/0378-
7788(88)90073-4

FAO. (2010). Poultry meet & eggs. the FAO Investment Centre Division in collaboration with FAO’s
Rural Infrastructure and Agro-Industries Division, 1-77.

FAO. (2012). Food Outlook; Global Market Analysis, Trade and Market Division of FAO, 1-129.

Firouzi, S., Bagherzadeh, M., Bazyar, A. H. (2017). Energy flow modeling of broiler production in
Guilan province of Iran. Energy Equip, 5(4). 411-418. https://civilica.com/doc/862083

Goo, D., Kim, J., Park, G., Delos Reyes, J., Kil, D. (2019). Effect of Heat Stress and Stocking Density
onGrowth Performance, Breast Meat Quality,and Intestinal Barrier Function in Broiler
Chickens. Animals, 9(3), 107. https://doi.org/10.3390/ani9030107

Hitchin, E. (1981). Degree-days in Britain. Building Services Engineering Research And
Technology, 2(2), 73-82.

Isaac, M., Vuuren, D. (2009). Modeling global residential sector energy demand for heating and air
conditioning in the context of climate change. Energy Policy, 37(2), 507-521.
https://doi.org/10.1016/j.enpol.2008.09.051


https://doi.org/10.1016/S0306-2619\(01\)00017-4
https://doi.org/10.1016/S0306-2619\(01\)00017-4
https://doi.org/10.3390/buildings8020021
https://doi.org/10.1016/j.buildenv.2014.04.006
https://doi.org/10.1016/j.apenergy.2019.03.167
https://doi.org/10.1016/0378-7788\(88\)90073-4
https://doi.org/10.1016/0378-7788\(88\)90073-4
https://civilica.com/doc/862083
https://doi.org/10.3390%2Fani9030107
https://doi.org/10.1016/j.enpol.2008.09.051
http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

) S5 9 0l | .. sy 4z g2 iy b BLis) 40 (i lo S 3 i lopow (5101

Kadioglu, M., Sen, Z., Gultekin. L. (2001). Variations and trends in Turkish seasonal heating and
cooling degree-days. Climate Change, 49, 209-223. https://doi.org/10.1023/A:1010637209766

Kucuktopcu, E., Cemek, B., Banda, P. (2017). Determination of poultry house indoor heating and
cooling days using degree-day method, Agronomy Research, 15(3), 760-766.

Leenstra, F., CAHANER, A. (1992). Effects of Low, Normal, and High Temperatures on Slaughter
Yield of Broilers from Lines Selected for High Weight Gain, Favorable Feed Conversion, and
High or Low Fat Content. Poultry Science, 71(12), 1994-2006.
https://doi.org/10.3382/ps.0711994. PMID: 1470585

Lovejoy, S., Schertzer, D. (2013). The weather and climate: emergent laws and multi-fractal
cascades, Cambridge University Press, 505.

Mader, T., Frank, K., Harrington, J., Hahn, G., Nienaber, J. (2009). Potential climate change effects
on warm-season livestock production in the Great Plains, Climatic Change, 97(3-4), 529-541.
https://doi.org/10.1007/s10584-009-9615-1

Martinaitis, V. (1998). Analytic calculation of degree-days for the regulated heating season. Energy
and Buildings, 28(2), 185-189. https://doi.org/10.1016/S0378-7788(98)00015-2

McMaster, G. S., Wilhelm, W. W. (1987). Growing degree-days. One equation, two interpretations,
Agricultural and Forest Meteorology, 87(4), 291-300.  https://doi.org/10.1016/S0168-
1923(97)00027-0

Mengesha, M. (2011). Climate Change and the Preference of Rearing Poultry for the Demands of
Protein Foods, Asian Journal of Poultry Science, 5(4), 135-143.
https://doi.org/10.3923/ajpsaj.2011.135.143

Mirasgedis, S., & Sarafidis, Y., & Georgopoulou, E., & Lalas, D., & Moschovits, M., & Karagiannis,
F., & Papakonstantinou, D. (2006). Models for mid-term electricity demand forecasting
incorporating weather influences, Energy, 31(2-3), 208-227.
https://doi.org/10.1016/j.energy.2005.02.016

Mitchell, M.A., SANDERCOCK, D.A. (1995). Increased hyperthermia induced skeletal
muscledamage in fast growing broiler chickens?. Poultry Science, 74(Suppl.1), 1-74.

Murthy, MRK., Madhuri, Bindu. S. (2013). A Case Study on Suguna Poultry Production through
Contract Farming in Andhra Pradesh, Asia Pacific Journal of Marketing & Management Review,
2(5), 58-68.

Olfati, A., Mojtahedin, A., Sadeghi, T., Akbari, M., Martinez-Pastor, F. (2018). Comparison of
growth performance and immune responses of broiler chicks reared under heat stress, cold stress
and thermoneutral conditions. Spanish Journal of Agricultural Research, 16(2), 1-7.
https://doi.org/10.5424/sjar/2018162-12753

OrtizBevia, M., Sanchez-Ldpez, G., Alvarez-Garcia, F., RuizdeElvira, A. (2012). Evolution of
heating and cooling degree-days in Spain: Trends and interannual variability. Global And
Planetary Change, 92-93, 236-247. https://doi.org/10.1016/j.gloplacha.2012.05.023

Pardo, A., Meneu, V., Valor, E. (2002). Temperature and seasonality influences on Spanish
electricity  load. Energy =~ Economics, 24(1),  55-70.  https://doi.org/10.1016/S0140-
9883(01)00082-2

Pilli-Sihvola, K., Aatola, P., Ollikainen, M., Tuomenvirta, H. (2010). Climate change and electricity
consumption—Witnessing increasing or decreasing use and costs?. Energy Policy, 38(5), 2409-
2419. https://doi.org/10.1016/j.enpol.2009.12.033

Prabakaran, R. (2003). Good Practices in Planning and Management of Integrated Commercial
Poultry Production in South Asia, FAO Animal production and health paper, Food and
Agriculture Organization of the United Nations, Rome, Italy, 159, 1-96.


https://doi.org/10.1023/A:1010637209766
https://doi.org/10.1007/s10584-009-9615-1
https://doi.org/10.1016/S0378-7788\(98\)00015-2
https://doi.org/10.1016/S0168-1923\(97\)00027-0
https://doi.org/10.1016/S0168-1923\(97\)00027-0
https://doi.org/10.3923/ajpsaj.2011.135.143
https://doi.org/10.1016/j.energy.2005.02.016
http://www.i-scholar.in/index.php/apjmmr/search/authors/view?firstName=MRK&middleName=&lastName=Murthy&affiliation=JNTUH,National%20Academy%20of%20Agricultural%20Research%20Management%20\(NAARM\),%20Rajendranagar,%20Hyderabad,%20A.p,%20India&country=IN
http://www.i-scholar.in/index.php/apjmmr/search/authors/view?firstName=S.&middleName=&lastName=Bindu%20Madhuri&affiliation=Department%20of%20Poultry%20Science,%20College%20of%20Veterinary%20Science%20Sri%20Venkateswara%20Veterinary%20University%20Tirupati,%20Rajendranagar,%20Hyderabad&country=IN
https://doi.org/10.5424/sjar/2018162-12753
https://doi.org/10.1016/j.gloplacha.2012.05.023
https://doi.org/10.1016/S0140-9883\(01\)00082-2
https://doi.org/10.1016/S0140-9883\(01\)00082-2
https://doi.org/10.1016/j.enpol.2009.12.033
http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

’f'f)lef“’f ")w ‘I°"’-L"‘-,~ § Gy JL“" @Ld/,vv,o}lc ‘5")")36—'[!“ oy “9*

Qotbi, A A A., Najafi, S., Ahmadauli, O., Rahmatnejad, E., Abbasinezhad, M., (2011), Investigation
of poultry housing capacity on energy efficiency of broiler chickens production in tropical areas,
African Journal of Biotechnology, 10(69), 15662-15666. https://doi.org/10.5897/AJB10.2662

Qureshi, S., Musadig. Khan, H., Saleem. Mir, M., Tarig, A. R., Alam. Khan, A., Ali, H., Adil, Sh.,
(2018). Effect of Cold Stress and Various Suitable Remedies on Performance of Broiler
Chicken. Journal of World’s Poultry Research, 8(3), 66-73.

Radhi, H. (2009). Evaluating the potential impact of global warming on the UAE residential
buildings — A contribution to reduce the CO2 emissions, Building And Environment, 44(12),
2451-2462. https://doi.org/10.1016/j.buildenv.2009.04.006

Ranjan, A., Sinha, R., Devi, I., Rahim, A., Tiwari, S. (2019). Effect of Heat Stress on Poultry
Production and their Managemental Approaches, International Journal Of Current
Microbiology And Applied Sciences, 8(02), 1548-1555.
http://doi.org/10.20546/ijcmas.2019.802.181

Rehman, S., Al-Hadhrami, L., Khan, S. (2010). Annual and seasonal trends of cooling, heating, and
industrial degree-days in coastal regions of Saudi Arabia, Theoretical And Applied
Climatology, 104(3-4), 479-488. https://doi.org/10.1007/s00704-010-0359-7

Sailor, D. (2001). Relating residential and commercial sector electricity loads to climate—evaluating
state level sensitivities and vulnerabilities. Energy, 26(7), 645-657.
https://doi.org/10.1016/S0360-5442(01)00023-8

Sandercock, D., Hunter, R., Nute, G., Mitchell, M., Hocking, P. (2001). Acute Heat Stress-Induced
Alterations in Blood Acid-Base Status and Skeletal Muscle Membrane Integrity in Broiler
Chickens at Two Ages: Implications for Meat Quality. Poultry Science, 80(4), 418-425.
https://doi.org/10.1093/ps/80.4.418. PMID: 11297279

Shariatmadari, F. (2000). Poultry production and the industry in Iran. World's Poultry Science
Journal, 56(1): 55-65. http://doi.org/10.1079/WPS20000006

Shen, X., Liu, B., & Zhou, D. (2017). Spatiotemporal changes in the length and heating degree days
of the heating period in Northeast China. Meteorological Applications, 24(1), 135-141.
https://doi.org/10.1002/met.1612

Shin, M., Do, S. (2016). Prediction of cooling energy use in buildings using an enthalpy-based
cooling degree days method in a hot and humid climate. Energy And Buildings, 110, 57-70.
https://doi.org/10.1016/j.enbuild.2015.10.035

St-Pierre, N., Cobanov, B., Schnitkey, G. (2003). Economic Losses from Heat Stress by US
Livestock Industries. Journal of Dairy Science, 86, 52—77. https://doi.org/10.3168/jds.S0022-
0302(03)74040-5

Thom, H. (1952). Seasonal degree-day statistics for the united statesl. Monthly Weather
Review, 80(9), 143-147. https://doi.org/10.1175/1520-
0493(1952)080%3C0143:SDSFTU%3E2.0.CO;2

Thom, H. (1954). The rational relationship between heatng degree days and temperaturel. Monthly
Weather Review, 82(1), 1-6. https://doi.org/10.1175/1520-
0493(1954)082%3C0001: TRRBHD%3E2.0.CO;2

United States Department of Agriculture (USDA). (2012). Livestock and Poultry, World Markets
and Trade, 1-22.

Valceschini, E.. (2006). Poultry meat trends and consumer attitudes. 12th European Poultry
Conference (EPC), Verona, Italy, 10-14 September, paper 359 ref. 17.

Wang, H., Chen, Q. (2014). Impact of climate change heating and cooling energy use in buildings in
the United States. Energy And Buildings, 82, 428-436.
https://doi.org/10.1016/j.enbuild.2014.07.034


https://doi.org/10.5897/AJB10.2662
https://doi.org/10.1016/j.buildenv.2009.04.006
http://doi.org/10.20546/ijcmas.2019.802.181
https://doi.org/10.1007/s00704-010-0359-7
https://doi.org/10.1016/S0360-5442\(01\)00023-8
http://doi.org/10.1079/WPS20000006
https://doi.org/10.1002/met.1612
https://doi.org/10.1016/j.enbuild.2015.10.035
https://doi.org/10.3168/jds.S0022-0302\(03\)74040-5
https://doi.org/10.3168/jds.S0022-0302\(03\)74040-5
https://doi.org/10.1175/1520-0493\(1952\)080%3C0143:SDSFTU%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1952\)080%3C0143:SDSFTU%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1954\)082%3C0001:TRRBHD%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1954\)082%3C0001:TRRBHD%3E2.0.CO;2
https://www.cabidigitallibrary.org/action/doSearch?do=EPC+2006+-+12th+European+Poultry+Conference%2C+Verona%2C+Italy%2C+10-14+September%2C+2006
https://www.cabidigitallibrary.org/action/doSearch?do=EPC+2006+-+12th+European+Poultry+Conference%2C+Verona%2C+Italy%2C+10-14+September%2C+2006
https://doi.org/10.1016/j.enbuild.2014.07.034
http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.22287736.1300.0.0.155.8 ]

[ DOI: 10.61186/jgs.25.76.6 ]

vov SS9 OUAED |... igF do g 550 b Bl 40 (s lopF 5 s lopuo slo L

Wang, X., Chen, D., Ren, Z. (2010). Assessment of climate change impact on residential building
heating and cooling energy requirement in Australia. Building And Environment, 45(7), 1663-
1682. https://doi.org/10.1016/j.buildenv.2010.01.022

Wei, H., Zhang, R., Su, Y., Bi, Y., Li, X., Zhang, X. et al. (2018). Effects of Acute Cold Stress After
Long-Term Cold Stimulation on Antioxidant Status, Heat Shock Proteins, Inflammation and
Immune Cytokines in Broiler Heart, Frontiers In  Physiology, 9(1589), 1-12.
https://doi.org/10.3389%2Ffphys.2018.01589

Yalgin, S., Ozkan, S., Tirkmut, L., & Siegel, P. (2001). Responses to heat stress in commercial and
local broiler stocks. 1. Performance traits, British Poultry Science, 42(2), 149-152.
https://doi.org/10.1080/00071660120048375

Yucel, A., Atilgan, A., Oz, H., Saltuk, B. (2016). The investigation of relationship of heating and
cooling degree hour calculations for southeastern Anatolia Region with altitude, latitude and
longitude. INFRASTRUCTURE AND ECOLOGY OF RURAL AREAS, 2, 673-683.

Yucel, Ali., Atilgan, Atilgan., Erden, Nuri., Oz, Hasan. (2017). Analysis of Trend Changes in
Degree-Day Values of Heating and Cooling: Broiler Breeding Case. INFRASTRUCTURE AND
ECOLOGY OF RURAL AREAS, 2, 645-660. http://dx.doi.org/10.14597/infraeco.2017.2.2.049


https://doi.org/10.1016/j.buildenv.2010.01.022
https://doi.org/10.3389%2Ffphys.2018.01589
https://doi.org/10.1080/00071660120048375
http://dx.doi.org/10.61186/jgs.25.76.6
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.155.8
https://ndea10.khu.ac.ir/jgs/article-1-3734-fa.html
http://www.tcpdf.org

