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Figure 1. The relationship between honey bee and climate variables

s (Shed e Sl drpd g Juus jai) Colled
Iy Sl By (e hnd g9l (o Cagbo) L g Cuo
Jos Slise ol polie ()IS00 ol Juab 3
g ol pobie 86wy b (A) Pl g ol S (o
@ ol Gl ped (pde Juue o (908 2Slas 3 (olgn
wegadd g Gl g Ol polie o Slsww, wxi ol
o 3)90 ddlain (jpdo (glaguis 0Sdas b lad 5 ()L
sl liime a5 ,56 o] 5 g awsly ab,
o )Lid o Cagbo) lade «jl > drp gy alisen (slagle
Ol g 03,8 adlllas i e sbyass €l Slan oy 1)
bjgss g9 cnl 0 Silan Slacdlad o wlodew, e
5 gy <l iy s polis 5 s lulyd b coo
blo)l (s )3 (\) o 5 02l (0) 3,5 00 51,8 )L
P e gl Jue Mg g Gl g ol ole o
JoS g (Stusen sy jledlaal Ly ol ol o
A Ui Ll Gimggy guls 31> )18 (cw)p 3590 g5
(8 i slas b Oe dl.maxf b duwglio o ¥ dlm9A;§
O Ly 53l coo MolS g o9y bl 53 eulil polic
sladlas (b (V0) GhRimgh it aibate g
b ipgliS @blie 3 o sbadlugy b (wyn o)
oo (i sladlyg, 45 Wby ol calisee &Y guae
3o 3 2Pl Sl 4 e dlge YL
b)) 292 5l Lt 3as Slodl jgye 23,5 Y guazee
Jus y985 38des g SidgledSan Jelye o SIS p3U
W ) (ool Mo g oo (4 ey b 3
ol 1Bl ol s b padls )b (o)
S8 (g g sodlil G a3 ls gy (owyp Giag3
0391 )95 3Nes p lgp 5 ©f Jolo g ol slaasls
Slsipdoly 4 Wlg o Pee (6N cals 1Y Ll
ol 5l bl oy g dmwg sliwly > (e
Ailes (Sls S8 adlllas 3)50 adlaio 1> (5] b Jgameo

) W ywg; 9 319
Oyl el Gl jged S (Ko Pl b e
S 18 sliwl pl (Bad e Cuomd 3 &S Cawl gy
VW b opl sl Ga0mals b Gloped cpl 3 50
Brd Ly yaghS £ ) 9 SIS 0pf Jlad (el
330l o) 515 (e Jled stk 0+ g Clgule

235 5] cnlie onld] Lyl g Ll L ol eS

o1 pLl (la gy (F) Conl 0392 Juey93) 9 e
Oy Gl ) Juyens Ll 4 el ool s
(5) ool o s Slidg plp VY B S g59liS
@olaidl b5 was pbol lbdygly s 45 gygbd
Al e palS Sl o35 53 Jus o) cdbs I ol
Lld 4 dga 9 O (V) canl )] padtiane Slidgs 51 i
2 M wre Jelgs )l s slasluzg) 5 oSl
bug odil g slaals cuwl Y pame 3,Slee
oy lyee (WMO) Lulisla e lojls
B Syl (59 k) plE A b eelidlen 5 el
oodBl laonsty 0 Gliw Cal oad iy yad Wlliwl
boolojgy by g slajyy SYsk slaeygs wile s>
P ches Gl ke b K clags)l
05930 M5 o0 Lo 9 (Sl galgz p (odlil (slaySSlee
(bl Sl plojls Slocdld ol > ke
5 Sndwd ((COL) (uldedl oS (e
S Sl asby 9 (CLIVAR) o8l (6 pdo sin o
5 oeldl i silolSal 5 Gl siej> T(WCRP)
dwbre gl oB Lly) oad pbxl ol slaales
Nley v Wy ol i oS 0 )] Gl laeles
oS3 Gl .cwl RClimdex 5 Climdex wile
i ol gy sl w8l s @l Sl 5l gis slaolys,
Ao ) i sl 5 b ulpd ) (el
Gl e sl g Lo bga o nlple
g 2l i bl oy B 4 (6905 Iy
o )l eSS slales ‘_s.w) b lisy Al olen
Yo gy w2 b ol byl o ((gmde
OYgare g5 p (gm0 YY1 i slaled)
ok Chbbre by g 039 HIS,56 (> 5 (5)slaS
Cuol bl Cuppde 4 5l5 Haloguw aJgi baas (gly oS Miwn
Sy FpS b a2 @l s S (W)
2 o Wbl ol ladlyg)y Jusl g 030 )it
15 Wl ol 5 oyl 3 39 el IS clulg
2 sl 0 plonl Jueyg55 ool Jolse 136 350
@ b Jueygsj bl o o plis (V) iegi
Sged Jlo i Joad 3 (i Cagby 9 Sl
O Olie) 9 ke b Jsb > a5 sk )l 3924

1- World Meteorological Organization
3- Climate Variability and Predictability

2- Commission for Climatology
4- World Climate Research Programme
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Figure 2. The geographic location of the weather station Shahindeg in the study area (West Azarbaijan)
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Table 1. Statistical summary of observational data on bee function and bio-climatology factors used in Shahindeg

during the period 2007-2018
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Table 2. The correlation coefficient matrix betweenBioClimatology variables with bee yeild (Y)
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Abstract

Climatic variables are among the factors influencing the performance of various crop and livestock
products. Considering the advanced climate change, the impact of climate indicators on livestock
production can present serious challenge for producers. Crop vields prediction is one of the most
important issues in the food security debate to increase the economic efficiency of livestock production.
In this research, the relationship between climatic elements and indicators with honey bee function in
Shahindej was investigated. The length of the statistical period was 12 years from 2007 to 2018. First,
elements and climatic indices that were highly correlated with product vield were identified. Then, by
default, the honey vield prediction model was presented. The validity of the model is based on the
linearity of the relationship between independent and dependent variables, then the normal distribution of
the error values and the independence of the error values. In the end, the normal distribution of the
dependent variable was tested. Output of the model results showed that product performance with
temperature was significant. The accuracy of the honey performance model with a RMSE was 11%.
Therefore, it can be said with great accuracy that the effect of climate chanage on a half-dearee increase in
temperature will reduce honey performance by about 40 tons per year. The results of the study of the
trend of cold and cold climate indicators presented by the World Meteorological Organization's Climate
Change Detection Panel, Indicates that the region under study is experiencing a warming process.
Therefore, changes in bee function were mainly influenced by climatic factors.
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