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Figure 1. Range and distribution of climate data recording stations (temperature and precipitation) in Iran to calculate
climatic indices in RclimDex (https://data.irimo.ir)
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Table 1. Definition of temperature and precipitation limit indicators recommended by the expert group CLIVAR/CCI
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Table 2. Summary of statistics and information on the number of beehives and climatic indices, as well as the study of
correlation relationships between them (number of beehives with climatic indices) from 1961-2019

p-values (V“”““’I)M slze Bl 5l oSole S diuaS L pio
Beehives
. Voo VY /Y \EY /A INN YA ARRTA Beehives (unit: 1000UBH)

ofees —ys VA Voo VY/- v/ ID (unit: days)
<efeeen — /N YIv IV \WY/E YIA TN10p (unit: % of days)
<efeeey <IA¥ ol VE/Y YAD /Y TN9Op (unit: % of days)
<oferey —oJAY VA N5 Vo A% TX10p (unit: % of days)
<ofeeey N Yy WY VAN MNA TX90p (unit: % of days)
<ofevs A7 ¥/ s VY- VA WSDI (unit: days)
<efeee Q) WYY YY¥/Y OFNIY YYY/. PRCPTOT (unit: mm)
<efeeed Ni<d 15 VA \A¥ VY R20mm (unit: days)
<efves) —-/aY A/ Yy ¥a/a/a Yy TR (unit: days)

ofees EAYS VY Y/ WY aly DTR (unit: ~S~0~N~C)

5 (DTR) Lod (g9l lyuss diold 4y bgyyo ( Siaunsor
0 waw > &S =¥ ly (ID) Su slajsy dlas
Sl b TR 5 TX10p TN10P S g ysbods sl Hb3 sixe
P g (ga Sl Jue o (IS 2 (g9, p egSae
D s y955 (595 e 3B 398 b5 aasles pl Hlade
5 PRCPTOT 4 R20mm WSDI TX90p TN90p
Coto 5 09 b b jpusito opl e jadn 4o X5,ld e

(Vo ¥ sl JSs) 1515 Jue ygs5 (S 2l (9

Ol A (Sen Jlod mls 4wy L

P sloced b Jusyos5 (SIS Sl G (Stassods p
sy 5 Sy celoews (TNIOD) /A L,y (TN9OP)
L slajo, olass /YA plys (WSDI) )3 s Jobo /YR
5ok YL o 55 s (R20MM) (ySites L ol
s —/oy ﬁl).g TR 9 /s ).g‘ﬁ (PRCPTOT))J LSLQ’).S) 2
Copd  preS g Miwd b e /ed maw



By (ol > g GAEY g0 LS,

ARS VN 50l VY o)l /pad i o o Sludss (slouimng
Decad1(1961- o— Beehives (unit: —e— Beehives (Usit:
1970) | 1000UBH) 1000UBH)
Decad2(1971- —e— TN90p (unit: % —=e— D (unit; days)
1980) of days)
T+ 8 ——e— TN10p (unit:
Decad3(1981- —o— TX90p (unit: %
1990) of days)
Decad4(1991- AV/SDI (unit:
2000) d
Decad5(2001-
2010)
Decad6(2011-
2019)
0 20 40 60 80 100 0 20 0 60 80 100
Values(%)

Values(%)

(2@ d) Jlaka (M) Jldka

() e 5 (o) Cute (Stuen b (plod laaslad b Juus 555 (5948 G (LSS e Jlagel -V JSS
Figure 2. Diagram of differential diagnosis of beehive population with temperature indices with positive (left) and
negative (right) correlation
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Figure 3. Diagram of differential diagnosis of beehive population with precipitation indices with positive (left) and
negative (right) correlations
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Figure 4. Beehive population trends in the last six climatic decades and the difference between the mean and the point
of change in the time series
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Figure 5. Standardized box diagram of beehive population statistics compared to climatic indices of temperature
(right) and precipitation (left)
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Extended Abstract

Introduction and Obijective: Meteorological indexes are among the factors affecting the yield
of various agricultural and livestock products. Given the leading climate change, examining the
impact of meteorological limit indices on livestock production can now be an important challenge
for producers. Therefore, the purpose of this meteorological analysis is on the trend of Iran's
beekeeping industry in the years 1960 to 2018.

Material and Methods: Spearman correlation coefficient was used to study the time series
statistics of beehives in Iran and meteorological indices of temperature and precipitation. Standard
meteorological indexes are obtained on the basis of daily information and statistics recorded at
meteorological stations. R software and related packages were used to estimate the indexes. After
quantitative and qualitative study of meteorological statistics, related time series were prepared.
Finally, heat and humidity indices were compared with the population of bee colonies by standard
methods.

Results: The results showed that the number of bee colonies was affected by meteorological
indexes so that the highest correlation coefficient between the number of bee colonies with warm
nights (TNgop) was 0.84, (TN1ep) cold nights and cold days (TX1op) was 81, respectively. 0-, hot
days (TXq0p) equal to 0.79, heat duration (WSDI) equal to 0.75, number of days with very heavy
rain (R20mm) equal to 0.66, annual amount of rain on wet days (PRCPTOT) equal to 0.61 is
significant at the level of 0.05. The results of Petite homogeneity test showed a jump point or
sudden change in 1990 for the beehive population at a significance level of 0.05. This jump point
occurred upwards. Also, the population trend of the incremental bee hive has a coefficient of
determination (R?) of 0.98. An average of nearly 2 million hives increased statistically in the
second half. The highest agreement (0.84) was with the increase in the number of hot nights
during these 60 years. The meteorological index of hot nights (TN90p) has increased from 10 to
20 days and is equivalent to 100%.

Conclusion: Overall, the results showed that the number of bee colonies is affected by
meteorological limit indices. Also, the results of various studies on the effect of Global Warming
on insects, including bees, have shown that with small fluctuations in ambient temperature, there
will be many changes in their behavior and life. In such a way that the rate of reproductive activity,
pollination, diversity and distribution and susceptibility to pathogens and their pests are affected
and in the long run, can lead to many changes in the bee population. Therefore, in order to
strengthen, institutionalize, and support this sector, while recognizing the environmental tensions
that are growing in the future, help beekeepers by raising their awareness.
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