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Analyzing the Relationship between Climate Change and Anchovy Catch

using a Cointegration Test

Ki-Hyuk EOM - Hong-Sik KIM" - In-Seong HAN *+ Do-Hoon KIM'*

(National Institute of Fisheries Science * *Pukyong National University)

Abstract

This study aimed to analyze the relationship between sea temperatures and anchovy catch of Anchovy
drag net fishery using annual time series data from 1970 to 2013. In the analysis, time series data on
variables (CPUE, sea surface temperature, and 10m temperature) were estimated to be non-stationary from
unit root tests, but one long-term equilibrium relation among variables was found from a cointegration test.
From an exclusion test, a 10m temperature would not have relations with CPUE and sea surface

temperature.

The result of regression analysis on sea surface temperature and anchovy catch indicated that the sea
surface temperature would have positive impacts on the anchovy catch. It means that when the sea surface
temperature would increase, all other things including the current level of fishing effort being equal, the
catch of anchovy was predicted to increase. More specifically, the result showed that when 1% of sea
surface temperature increases, CPUE would be increased by 2.81%.
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[Fig. 1] Changes in catch of Anchovy in Korea
from 1970 to 2013
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[Fig. 2] Change of CPUE by Anchovy drag net
vessel in Korea from 1970 to 2013
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<Table 2> Results of Johansen cointegration test

Trace test Maximum eigenvalue test
o Ranker Test statistic Critical value p-value Test statistic Critical value p-value
(5%) (5%)
r=20 46.69829 4291525 0.0200 26.16094 25.82321 0.0451
r<1 20.53735 25.87211 0.1999 16.93320 19.38704 0.1097
r <2 3.604151 12.51798 0.7983 3.604151 12.51798 0.7983
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Null Hypothesis F-Statistic Probability
CPUE does not Granger Cause ZERO 0.79548 0.5372
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<Table 5> Regression analysis results for CPUE = a+3-ZERO
Variable Coefficient Std. Error P-value
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R? = 0.117065, F = 5.56862 (p=0.023008)
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