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Effects of Impact of Climate Change on Livestock Productivity
- For bullocks, dairy, pigs, laying hens, and broilers -

H. K. Lee', H. M. Park" and Y. K. Shin"

'Korea National College of Agriculture and Fisheries, 1515, Kongjwipatiwi-ro, Wansan-gu, Jeonju-si,
Jeollabuk-do, 54874, Korea

Abstract

The global impact of climate change on agriculture is now increasing. The purpose of this study was to
investigate the effect of climate change on livestock productivity. The variables that have the greatest influence on
climate change factors were examined through previous studies and expert surveys. We also used the actual
productivity data of livestock farmers to investigate the relationship with climate change. In order to evaluate the
climate for changes in livestock productivity, national representative data (such as bullocks, dairy, pigs, laying
hens, and broilers) were surveyed in Korea. Also, to select and classify evaluation indexes, we selected climate
change factor variables as prior studies and studied the weighting factor of climate variable factors. In this study,
the researchers of industry, academia, and farmers in the livestock sector conducted questionnaires on the
indicators of vulnerability to climate change using experts, and then weighed the selected indicators using the
hierarchical analysis process (AHP). In order to verify the validity of the evaluation index, was examined using
domestic climate data (temperature, precipitation, humidity, etc.). Correlation and regression analysis were
performed. The empirical relationship between climate change and livestock productivity was examined through this
study. As a result, we used data with high reliability of statistical analysis and found that there are significant
variables.
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Table 1. Relative evaluation result of bullocks

Specification

Climate  Facility = management
technology

Climate 1.00 0.59 0.21
Facility - 1.00 0.40
Specification

management - - 1.00
technology

Total weight 0.14 0.24 0.62
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Table 2. Overall evaluation result of climate
importance on bullocks productivity

Weight Priority
Average temperature 0.127 4
Maximum air temperature 0.152 2
High temperature days 0.154 1
Minimum air temperature 0.117 6
Amount of precipitation 0.089 7
Humidity 0.119 5
Duration of sunshine 0.094 8
Daily range 0.149 3
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Table 3. Winter season, Results of correlation
analysis between bullocks productivity
and climate change variables

Correlation
Monthly mean 0307
temperature
Temperature Monthly minimum 0,285
temperature
Monthly maximum 0.320
temperature
. Monthly mean
Humidity humidity -0.031
Table 4. Summer season, Results of
correlation analysis between

bullocks productivity and climate
change variables

Correlation

Monthly mean 0013
temperature

Temperature Monthly minimum 0.028
temperature
Monthly maximum 0,056
temperature

- Monthly mean
Humidity humidity 0.153
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Table 5. Relative evaluation result of dairy

Specification

Climate Facility management
technology

Climate 1.00 0.73 0.48
Facility - 1.00 0.46
Specification
management - - 1.00
technology
Total weight 0.22 0.27 0.51

Table 6. Overall evaluation result of climate
importance on dairy productivity

Weight Priority
Average temperature 0.128 5
Maximum air temperature 0.143 3
High temperature days 0.147 1
Minimum air temperature 0.123 6
Amount of precipitation 0.086 8
Humidity 0.139 4
Duration of sunshine 0.089 7
Daily range 0.145 2
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Table 7. Results of
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correlation analysis between dairy productivity and climate change

variables
Correlation

Feed cost per one 0.273
Number of days when the maximum temperature of 0.131

over 27 C(Jun~Sep.) )
Number of days when the minimum temperature of 0,097

below 17 C(Jul.~Sep.) ’

Temperature - .

Number of days with the minimum temperature of 0.085

below 14 C(Sep.~Oct.) e
Number of days with the minimum temperature of 0.056

below -5C(Dec.~Feb.) :
Jan. 0.025
Feb. 0.141
Mar. -0.163
Apr. -0.050
May. 0.088
Number of days with Jun 20082

relative humidity of - -
72% or more Jul. -0.027
Aug. -0.047
Sep. -0.062
Out. 0.006
Nov. -0.092
Dec. 0.104
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Table 8. Relative evaluation result of pigs

Specification
Climate | Facility | management
technology
Climate 1.00 0.31 0.45
Facility - 1.00 1.70
Specification
management - - 1.00
technology

Total weight 0.15 0.52 0.33

Table 9. Overall evaluation result of
climate importance on pigs
productivity

Weight Priority
Average 0.017 6
temperature
Maximum air 0.023 3
temperature
High temperature 0.023 1
days
Minimum air 0.018 5
temperature
Amount of 0.014 7
precipitation
Humidity 0.021 4
Duranop of 0,014 7
sunshine
Daily range 0.023 1
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Table 10. Results of correlation analysis

between pigs productivity and
climate change variables
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0.5900X4-0.4106X5+3.5826X4-2.4925X ;-
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0.6114Xg+1.5800Xg-1.2029X30+0.3025X 1+
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(0.397) (0.353)

Correlation
Feed intake per one 0.1913 ()= t-8AF R?=0.09
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Amount of Jun 00171 o] ¥ojdoz Fad WIFo| Hi S
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Aug. -0.0258 =
Sep. 0.0438
Out. -0.0807 Table 11. Relative evaluation result of laying
Nov. -0.0356 hens
Dec. 0.0406
Specification
. Climate | Facility | management
A Au el AMSY)E 7] e § technology
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Table 12. Overall evaluation result of climate
importance on  laying  hens

productivity
Weight Priority

Average temperature 0.136 5
Maximum air temperature 0.143 2
High temperature days 0.148 1
Minimum air temperature 0.129 6
Amount of precipitation 0.083 8
Humidity 0.139 4
Duration of sunshine 0.083 7
Daily range 0.139 3
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Table 13. Relative evaluation result of broilers

Specification
Climate Facility management
technology
Climate 1.00 0.41 0.24
Facility - 1.00 0.55
Specification
management - - 1.00
technology

Total weight 0.13 0.31 0.56

-118 -



I
2ol 7150 gAY wd %ﬂ 291E Al
E]7] xuq_i 4,}310 15N o
AROR Worsd 4 9ok

Table 14. Overall evaluation result of climate
importance on broilers productivity

Weight Priority

Average temperature 0.119 5
Maximum air temperature 0.146 3
High temperature days 0.155 1
Minimum air temperature 0.108 6
Amount of precipitation 0.086 8
Humidity 0.139 4
Duration of sunshine 0.097 7
Daily range 0.151 2
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Table 15. Results of correlation analysis
between broilers productivity and

climate change variables

Correlation
Feed conversion ration - 0.645
Temperature Previous month - 0.024

mean temperature

. Previous month
Humidity mean humidity 0.070
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