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In Japan, Pacific saury fishing forecast is indispensable information for fisheries. In the

current research, Pacific saury fish abundance in the fishing ground was predicted by

using the random forests and the forecast was evaluated by Monte Carlo re-sampling

method. Pacific saury abundance index with three categories was used for response

variables. A total of 186 explanatory variables from 22 indices of marine environments

from 1972 to 2011 were used. After the variable selection by random forests, only four

kinds of variables were chosen as explanatory variables. The hitting ratio became

approximately 62% and exceeded the present posted forecast accuracy. By using

random forest, compression of the explanation variable can be enabled and could make

accurate forecast by using many explanation variables.
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Fig. 1 Result of interpolation. A broken line is interpolated data. The definition of each indices

were defined by Japan Meteorological Agency (http://www.jma.go.jp/jma/, 10 July 2012)

Fig. 2 Partial dependency plot. Partial dependency was calculated by Eq(9). Partial dependency

expresses relative frequency of each fish abundance level. PNA.Nov means PNA index in

November of the previous year. Kuroshio.path.Nov means interpolated Kuroshio path in

November of the previous year. North.Pacific.Sep means SST in north Pacific in September of

the previous year. SOl.Jan means SOI in January of the previous year. The definition of each

indices were defined by Japan Meteorological Agency (http://www.jma.go.jp/jma/, 10 July

2012), and Climate Prediction Centre (http://www.cpc.ncep.noaa.gov/, 26 July 2012).
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Table 1 List of data set which used in Random Forest

No Names Period n Note
PDO: Pacific Decadal Oscillation previous year 1
(annual average)

SOI: Southern Oscillation Index previous year and until this year June 18

(monthly average)

sea temperature of subtropical mode water in previous year 1

north Pacific (annual average)

area of cross section of tropical water in north Summer and Winter in previous year 3

Pacific (seasonal average) and Winter in this year

NPI: North Pacific Index previous year 1

(annual average)

SST in north Pacific (monthly average) previous year and until this year June 18

SST in Kushiro area (seasonal average) Winter, Spring, Summer and Autumn 6
in previous year and Winter and
Spring in this year

SST in Sanriku area (seasonal average) Winter, Spring, Summer and Autumn 6
in previous year and Winter and
Spring in this year

SST in eastern Kanto area (seasonal average) Winter, Spring, Summer and Autumn 6

in previous year and Winter and
Spring in this year
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10  SST in southern Kanto area (seasonal average) Winter, Spring, Summer and Autumn 6
in previous year and Winter and
Spring in this year
11 Kuroshio path (monthly average) previous year and until this year June 18 interpolated
12 the flow of Kuroshio (seasonal average) Summer and Winter in previous year 3
and Winter in this year
13 area of Oyashio (annual average) previous year
14 the southern limit of Oyashio (annual average) previous year interpolated
(data in 1971
was used for
interpolation)
15  TNH: Tropical North Hemisphere January, February and December in 5
(monthly average) previous year and January and
February in this year
16  AO: Arctic Oscillation previous year and until this year June 18
(monthly average)
17 PNA: Pacific - North American pattern previous year and until this year June 18
(monthly average)
18  WRP: West Pacific previous year and until this year June 18
(monthly average)
19 EP-NP: East Pacific - North Pacific previous year and until this year June 17
(monthly average) (without December)
20 PT: Pacific Transition previous year (only August and 2
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(monthly average) September)
21 PE: Polar/ Eurasia previous year and until this year June 18
(monthly average)

21  Note: The data from 1 to 14 lines were from Japan Meteorological Agency (http://www.jma.go.jp/jma/, 10 July 2012). The data from 15

22 to 21 lines were from Climate Prediction Centre (http://www.cpc.ncep.noaa.gov/, 26 July 2012). n was number of the kinds of each data.
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Table 2 Separated fish abundance index

Year Abundance Year Abundance
1972 medium 1992 medium
1973 large 1993 large
1974 medium 1994 large
1975 large 1995 medium
1976 small 1996 no-data
1977 medium 1997 large
1978 large 1998 small
1979 small 1999 small
1980 small 2000 small
1981 small 2001 medium
1982 small 2002 small
1983 small 2003 medium
1984 small 2004 medium
1985 small 2005 large
1986 medium 2006 medium
1987 small 2007 large
1988 large 2008 large
1989 small 2009 medium
1990 small 2010 large
1991 medium 2011 large
Note:
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Table 3 Result of variable selection

Variable names Importance index

PNA.Nov 34.5
Kuroshio.path.Nov ~ 30.3
North.Pacific.Sep 21.6
SOl.Jan 14.9

Note: Importance index was calculated by Random Forest. PNA.Nov means PNA
index in November of the previous year. Kuroshio.path.Nov means interpolated
Kuroshio path in November of the previous year. North.Pacific.Sep means SST in north
Pacific in September of the previous year. SOl.Jan means SOI in January of the
previous year. The definition of each indices were defined by Japan Meteorological
Agency (http://www.jma.go.jp/jma/, 10 July 2012), and Climate Prediction Centre

(http://www.cpc.ncep.noaa.gov/, 26 July 2012).
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35  Table 4 Result of forecast evaluation by using Monte Carlo resampling

Actual fishing level

Large Medium  Small Sum

Large 436 98 143 677

Forecast ~ Medium 55 251 115 421

Small 138 212 552 902

Sum 629 561 810 2000
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