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Long term rainfall forecasting based on random forest
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Abstract: Random forest is an algorithm based on dassification tree that was proposed in this century. It has obvious advantages
in dealing with large data set.In this paper,random forest was applied to predict the long term precipitation. T he Y angtze River
region, s precipitation in January w as taken as an example, the random forest was used to select the important factors from 74 at
mospheric circulation factors, and the precipitation monthly by The National Climate Center forecast was used as prediction fac
tors to predict the precipitation. In addition, the neural network forecasting results were compared. The generalization error of
random forest model is 13% , and the forecast accuracy rate is 75% , while the rate of neural netw ork accuracy is 67% . Besides,
this study also forecasted the class of precipitation of the flood season in the middle and low er reaches of the Yangtze River re
gion. The results suggested that random forest is worthy of further research and application since the simulation and forecasting
of the long term precipitation is relatively good.
Key words: random forest;long term rainfall forecasting; classification forecasting; generalization error; importance factors evalr

ation; decision tree; neural network model
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Fig.1 The principle diagram of the random forest
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Tab. 1 Principle of precipitation classification
RN 5y 343 R0 RIS G/ mm 4/
1 2 ( Mt [0, EX-0.750) [0, 34) 16

2 Z(F/K)  [EX-0.750, EX+ 0.750) [ 34, 76) 35
3 () [EX+ 0.750, o) [ 76, o) 12
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Tab.2 Result of precipitation classification

2 T

1955.1962.1963.1965.1967.1971.1972.1975.1976.1982.
1985.1986.2009.2011.2013.2014

1952.1953.1956.1958.1959.1960.1961.1964.1966.1968.
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2 1987.1988.1990.1992.199%4.1995.1997.1999.2002.2003
2004.2005.2007.2010.2012
3 1954.1957.1969.1989.1991.1993.1996.1998.2000.2001

2006.2008
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Tab.3 The evaluation result of the most important factors
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Fig.2 Ranking of variable im portance by random forest
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Tab.4 Result of OOB data classification error

£ 1% 2% 34 AR
1% 11 0 1 0.08
2% 2 31 0 0.06
3% 3 0 9 0.25
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Tab.5 Class forecast result of January precipitation from 2009 to 2014

e ;i{)ﬂ BOHLARAR  phz 2 Eiﬂ/rﬂﬁﬂi ?W%M%
AL PR WIREHK IPEsR PFE 4R
2009 1 2 2 Fe—IH(50%) 2 (50%)
2010 2 2 1 V(100%)  ZE—2%(50%)
2011 1 3 2 x (0) Fe—H(50%)
2012 2 2 2 v/(100% ) v/(100% )
2013 1 1 2 V(100%)  Z—%(50%)
2014 1 1 1 V/(100% ) V/(100%)
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Tab.6 Result of 0OB data

classification error from M ay to September

Ay 9% 1% 24 3% 2Rz CFHRZiRE

1% 11 0 2 0.15

SH 2% 2 31 0 0.06 0.25
3% 6 0 5 0.55
1% 14 0 0 0. 00

6H 2% 1 31 1 0. 06 0.13
3% 3 0 6 0.33
1% 12 0 4 0.25

TH 2% 2 25 3 0.17 0.32
3 6 0 5 0.55
1 2% 14 0 2 0.13

8H 24 5 24 0 0.17 0.18
3 3 0 9 0.25
1% 13 0 1 0.07

9H 2% 1 31 0 0.03 0.15
3 4 0 7 0.36

H% 6 25 Jn] 411, 1z F BE HLAR MO YT R Ui
HDX VHHA BEoK kAT 45 G P, T KO R A A
(AN 1, T BB BORAT AW B)), BRIz Ak R 22
SHY% N a25 6 HF¥ A a13,7 AN
0 32,8 H ¥k 0 18,9 A3k 0. 15, (B2,
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7 2009 -2014 5 -9
Tab.7 Class forecast result of precipitation from
May to September in 2009- 2014
5H 6 H

T

SCBLER THRAGH A0 (%) SO BERAFHR 1493 %)
2009 1 2 50 2 2 100
2010 2 2 100 2 2 100
2011 1 1 100 3 2 50
2012 2 2 100 2 2 100
2013 2 2 100 3 2 50
2014 2 2 100 2 2 100
e 7H 8

SBLER THRAGH A0 (%) DS BERAFHR 493 (%)
2009 2 2 100 2 2 100
2010 3 3 100 2 2 100
2011 2 2 100 2 2 100
2012 2 2 100 3 2 50
2013 1 2 50 2 2 100
2014 3 2 50 2 2 100

9H

G

WHEEH TREH 1955 (%)
2009 1 2 50
2010 3 3 100
2011 1 2 50
2012 2 2 100
2013 2 2 100
2014 2 2 100

DU, Frride DR~ AT 0ot () PR SC, A1 o€ IR
AEST o ASCNRRE R K, BL 74 TR SRR 7
PUK IR KN A B, OV R ilp X 1 A
BRI S H— 9 H 4073 B K S5 2 55 0 H bn A2
i, 18 FIBEHUAR AR RUBEA TSR, A T 8 (1
PR e AT R D VIR K R L TR
RERATLLE H, W1 232 A iR 22 R TR SR A5 23
PIRUE, AR T AN E PR AR AE, A6 ] ROR ik 2
AEAEBH

R B A Wi LA 2 S FLAZ AR ek 275
PR RIS Y, S S 43 PP R IYIAR U IR AT
T e AU AR RO L 1) H B TR 22—
(U AW ST E UK BEHLAR M2 J2 FT A 391 f K
TR, BT T R PR AT, R ZKAE 2 )
Iy SURTRR Iy B 3 A A5 .y S0 N A 77 IR 55 1
B A BRI
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