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Application of GA-BP Algorithm Based on Hadoop in Precipitation Forecast
GOU Zhi-Jing, REN Jian-Ling, XU Mei, WANG Min

(Tianjin Meteorological Information Center, Tianjin Meteorological Bureau, Tianjin 300074, China)

Abstract: Aiming at how to dig out useful knowledge from the massive meteorological data and improye the accuracy of
meteorological forecast, this paper proposed a weather forecast method based on the genetic neural network algorithm on
Hadoop platform. The method combined genetic algorithm with neural network algorithm, which could avoid the problem
of local optimization in traditional algorithm. Then, the genetic neural network forecasting model is established, and the
daily data of the ground climate from 1951 to 2006 of 13 stations in Tianjin is used as experimental data. Finally, the
experiment is performed taking the rainfall level as decision attribute, and the results show that the method proposed in
this paper can get better prediction accuracy fer all rainfall level than traditional neural network algorithm. It has the
highest prediction precision for the fair;fall level RO and reaches 87%, which can not only effectively deal with mass
meteorological data, but also has high prediction precision and good scalability, it proposes a new way of thinking and
method for weather forecast.
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Input: key, value
Output: key, best individual set
Public void map (writeable key, value){
InitPopulation();
EvaluateFitness();
Do{
Selection operator();
Crossover operator();
Mutation Operator();
twhile (K<=K)
OutputBestIndividual(); }
Reduce BRE ARSI T
Input: key, best individual set
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void reduce(indivihdual, fitness)
{
ComparelndividualFitness();
Output();
}
WAL ENEIER S G, 152 45 RS BP fH2M
25 BRI AR AU A R
2.2 BP HIZMBEAIFHITIL
P2 I 288 0L 1) IR AT JBAR: 7E Map [ B, AR it
A SR L R R U AAEAS 21 22 R 25 IR AT A AL AT TR ML

R JEAE N GRRE A AL N BEAE X VR NN, X B R A
BATIENIS S, tHEARZE, IR A 3RR 2, fan thAUE
AL & 7E Reduce BB, % Map i th i) % N UH 1)
AR AT BRI RF AE, X BUE AT R, R
Map 1 Reduce Pt B, B I H LISk
Map B ONARS 4
Input: key, value
Output: key, weight change
Public void map (writeable keyy value){
Do¢{ ;
//For each sample
\ Error(); “
“ WeightChange();
}while (E<€)
OutputWeightchange();}
Reduce BRE AL UTT
Input: key, weightchange
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Output: key, mean weightchange
void reduce(key, weightchange){
Do{
SumWeightchange();
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}while()
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54527 1951.1.1-2006.12.31 20 454
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WP SRR R, R 20-20 I FEKE R
N TR, WK 4 PR, SER P AL E 3IXXX FE K

144 4R H % Software TechniquesAlgorithm

SRR K E R A 3 FroR, W 3 AR
MEFEH 13 MBI IFEAR R 2, X3 7 80.32%,
R TR AR A EUR /D, 2 1.85%.

3.3 PEIKEFIESEFE

R T T A R B RO R I T 27 A
R, LRBKEILH 24 ANBER, T FE -7 05
IRKFERE 52 1 T (25 5, A ORI Pearson! A
KA RS ERSBEN RIS, AR

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20194F 55284 %5 9

http://www.c-s-a.org.cn

i H AR SN A

> @=Bi-)

T=ry = =
\/Zi:l (i =3° \/Zizl 0i=9’
Horp,x 5y 735008 2 AR HUNIE.

2.6% () 279% CRARM)_) 60, (i g2 1)

(M

2.78% —
CKH) -
O
3.28% f*’
(hF) £
6.38% —
(/) 80.32%

(W)

B3 RS A

>0, For 2 NERSLEAN, 75 r<0, WEF
2 MR G, n I RER KR (A S0 100 MEA
U E R D). BB 5 TR 2 0 (A S5
i Pearson Rt} 2 J5, BB L B 2 VEAG 36 & )5 )
7. PRI A

|rxy|

t= ®)
VA =13)/(n=2)
AR RIR . HEIRTR S PHKIRIE S
TR SN R REL, W5 6 k.
£ 6 BUHRGFENEZMFIAHRRAL

5 RRER LEE

1 P R —0.014 051 753
2 FSIR 0.111 720713
3 H KSR 0.184 622 882
4 PR 0.211.909%646
5 SRR 0.294 980 431

6 BONMANARE 8 0.221 634 957
7 BRI ~0.052 965 148
8 5 KRG R XL ) —0.160 114 974
9 [N 0.028 312 145
10 AR IR ) AL ) 0.094 995 229
11 H R £k —0.097 815 752
12 SERIARSE S —0.197 532 962
13 H s A3 % —0.214 535173
14 H A < —0.253 301 97
15 NI ZE R 0.337 908 75

16 KR E 0.345 026 668

R 6 PP MR . N R R R R
5 R R A O Dl 0.01 B RS, T KA

FE - BLAMXERE . PR A AR R AR
T PG AU 5 T RO AR et L3 0.05 8
EPERK, BUR S SR ERNE I, BT P
B FBAEAUE . TR TR .
AR . PRI RO R G K SR 1 S
Bk Pt B B AT IR O 11 AN
TERTRIE 7. W R 11-h-7 =R M4, Hr
1L AR I A HCH, B 1L ST T 4
NI, B AREEEE, h53Y2+a (a h 1~10
2 VG HH0, 7 iR A, B 7 ARk
%, ARSI 2 O E S HSCM15).
34 SEREROH

13 N3t 06 4R I K 2 4 0 45 St 7 R,
42 7 T DA H, RSB RO B S U R AR K
SR I R, 155 T 82.4%.

KT 06 R KA TN S

557 FEASL TR T 4
R, 3678 3229
R, 279 215
R, 122 69
Rs 113 59
R, 84 41
Rs 119 38
Rq 50 10
it 4445 3661

L

545510 BP B L 9Lk RS 4 B, AE
P AT B AR OB 1225 1 25 5 0 A5 K
S IR A 22 40 B AL T 16 40110 BP 8 4% 5033,
ST W 0 T 4 B FEE 5 155, 240 87%, T %A A B W 11 T3
O T RE B ARG, — 7 T A2 DR 526 o A o 6 T 1 3 A
BB 5 3 REA B 80.32%, 12tk T 1L e MRk 220 B
AH, PR ST B AT, TR A SRR AR
RMPEAE 1.85%, SR K INGATE 5, T2
R A k25 9 01 R AR 2, 3R S B AL L 1 Ak
LR T A S PR B ) 11 N BT, 3R 78 AN £
SRR MBS 0%, T B A &R TR T
H47.

9T R BT 9 0 PR R 7 e, 4 B AE
R[5 S MGHEAT T S8, 3 AT 1) 5 SR 5 TR,
A 5 ATAMEE B, BE%E DataNode 1 A& 0,
B3 03 47 I 14 B S5, A SR A1 7 7
Hadoop &5 _F- 75 1R 4 ({18 AT AR R .

Software TechniquesAlgorithm #1F4i R F%: 145

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn

i E RSN

http://www.c-s-a.org.cn

20194F 55284 %5 9

100.00
90.00

[ Botigi bl
= BP

80.00
70.00
60.00
50.00

HERI R (%)

40.00
30.00
20.00
10.00

0.00

B4 SCB g R
1000

800

600

] (s)

400

1817

200

1 2 3 4 5 6 7 8

K5 AFET s AT 8 K

4 bR

A CHET Hadoop KHUHE 25 26 43 #1165 F g 1
T 10 A 2 X 48 B I R S TR 07 1, DL R T
13 AN G35 1951~2006 4 i A B0k H (B o A2

fitl, FEOL T B AP R TR, £ ) LR T R 55

RS IRPEREAT T 5580, G5 R R

1) 74 SCH Hh 10 7 500 WK S5 R B e B T
FE 4519 BP S, BEURTUIME B %34 51 82.4%, Jxf
TG R, TR, 25k 87%.

2) %7 VAT DU R A E R R OB, I R
1R T FEOSZAT 2% 0 BLIEF7 FR b, 9 R TR AR 4
T —Fh A BB T

ARSI 7 50 WA B A 7 T A E e
1AM, PR T A 2 ARG, T4 — 22 77
it R — BT, Een T LS & T213 HfE Rk,
G e thy— el L R 9 B AT MK S T,
LA K 48 5 4 210 S SR AR A AL, 6 7 T
R4 R S, AELAHEE SRR T 9 o A7 A0

146 A4 ARH % Software TechniquesAlgorithm

—_

-

o0

10

1

—_

12

13

SE
WG, X, Z KA. 5T Hadoop [1AEM) 5 REVR LH%
R IR EH T & tFHEALR SN, 2018, 27(5): 80-85.
[doi: 10.15888/j.cnki.csa.006341]
WU, P AT, IS0 SCRFIRBAL (SVM) TTIEFE K
I ST e i R P R A K S s AR (H AR R,
2006, 28(2): 252-257. [doi: 10.3969/].issn.1673-9868.2006.
02.020]
BFSHE, X652, i a, 55, —Fh Bayes [ /K22 Tk (1 £
T8 B A R 4R, 2015, 26(2): 185-192. [doi:
10.11898/1001-7313.20150206] 1 "‘.,
Prasad N, Kumar P, Mm N. An approach to prediction of
precipitation using - gi;li index" in SLIQ decision tree.
Proceedings {of' . the™ 4th International Conference on
In\elligenf Systems, Modelling and Simulation. Bangkok,
Thailand. 2013. 56-60.
EE, Ul FEH . T k) Adaboost-BP 5 1 71 [
AKH TR . T SALR A, 2017, 37(9): 2689-2693. [doi:
10.11772/j.issn.1001-9081.2017.09.2689]
Wu JS, Long J, Liu MZ. Evolving RBF neural networks for
rainfall prediction using hybrid particle swarm optimization
and genetic algorithm. Neurocomputing, 2015, 148:
136—-142. [doi: 10.1016/j.neucom.2012.10.043]
A, AR R, &% B. BP 2 W 4% ik /K 75 i A5 2
TERK TR R G IR, K3, 2015, 35(1): 20-25. [doi:
10.3969/j.issn.1674-9405.2015.01.005]
AR IE AR, BB, FRORT. DAL T SRR R 3 A - 2 )
200 SR IT. 7 R A0 08 KA SE R, 2000, 35(1): 65-68.
[doi: 10.3969/j.issn.0258-2724.2000.0\1.0\16]
SR, KA, KL T AR O A 1 14
28 00 4% T E) G . o SRR H T 7, 2016, 33(3):
8407842,._847\. [dbi: 10.3969/;.issn.1001-3695.2016.03.045]
VARG 5. JET 3 AT LT3R A o0 20 A 4 1) 10 TR Rl
o A 12 35 AL T & . LR AT AL, 2012, 29(3):
919-922. [doi: 10.3969/j.issn.1001-3695.2012.03.033]
Jajodia S, Samarati P, Sapino ML, et al. Flexible support for
multiple access control policies. ACM Transactions on
Database Systems, 2001, 26(2): 214-260. [doi: 10.1145/
383891.383894]
G, REE, RITF, & B T 0L Bk 0 i 4 W 245 40
A UM AL R 7 RS %, 2005, 24(6): 981-987. [doi:
10.3321/j.issn:1000-0534.2005.06.019]
RIER, BN, 22 FIF B 555 BUR B R
JE. N AR R, 2013, 24(5): 513-520. [doi: 10.3969/j.
issn.1001-7313.2013.05.001]
B, IMUUR, S 75, 55 BT R AR R LR = 4
K b R T A0 A B T A R A ST U ER W) B AR
2018, 61(1): 358-367. [doi: 10.6038/cjg2018K0765]
Wi, Chellali R, JE5. Budt it A% S0 AL BP #2225 1)
SRR, THENLR AT, 2019, 36(2): 344-346, 361.

© TEREBIK R

http://www.c-s-a.org.cn


http://dx.doi.org/10.15888/j.cnki.csa.006341
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.11898/1001-7313.20150206
http://dx.doi.org/10.11772/j.issn.1001-9081.2017.09.2689
http://dx.doi.org/10.1016/j.neucom.2012.10.043
http://dx.doi.org/10.3969/j.issn.1674-9405.2015.01.005
http://dx.doi.org/10.3969/j.issn.0258-2724.2000.01.016
http://dx.doi.org/10.3969/j.issn.1001-3695.2016.03.045
http://dx.doi.org/10.3969/j.issn.1001-3695.2012.03.033
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.3321/j.issn:1000-0534.2005.06.019
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.6038/cjg2018K0765
http://dx.doi.org/10.15888/j.cnki.csa.006341
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.11898/1001-7313.20150206
http://dx.doi.org/10.11772/j.issn.1001-9081.2017.09.2689
http://dx.doi.org/10.1016/j.neucom.2012.10.043
http://dx.doi.org/10.3969/j.issn.1674-9405.2015.01.005
http://dx.doi.org/10.3969/j.issn.0258-2724.2000.01.016
http://dx.doi.org/10.3969/j.issn.1001-3695.2016.03.045
http://dx.doi.org/10.3969/j.issn.1001-3695.2012.03.033
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.3321/j.issn:1000-0534.2005.06.019
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.15888/j.cnki.csa.006341
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.11898/1001-7313.20150206
http://dx.doi.org/10.11772/j.issn.1001-9081.2017.09.2689
http://dx.doi.org/10.1016/j.neucom.2012.10.043
http://dx.doi.org/10.3969/j.issn.1674-9405.2015.01.005
http://dx.doi.org/10.3969/j.issn.0258-2724.2000.01.016
http://dx.doi.org/10.3969/j.issn.1001-3695.2016.03.045
http://dx.doi.org/10.3969/j.issn.1001-3695.2012.03.033
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.3321/j.issn:1000-0534.2005.06.019
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.15888/j.cnki.csa.006341
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.11898/1001-7313.20150206
http://dx.doi.org/10.11772/j.issn.1001-9081.2017.09.2689
http://dx.doi.org/10.1016/j.neucom.2012.10.043
http://dx.doi.org/10.3969/j.issn.1674-9405.2015.01.005
http://dx.doi.org/10.3969/j.issn.0258-2724.2000.01.016
http://dx.doi.org/10.3969/j.issn.1001-3695.2016.03.045
http://dx.doi.org/10.3969/j.issn.1001-3695.2012.03.033
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.3321/j.issn:1000-0534.2005.06.019
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.6038/cjg2018K0765
http://dx.doi.org/10.15888/j.cnki.csa.006341
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.11898/1001-7313.20150206
http://dx.doi.org/10.11772/j.issn.1001-9081.2017.09.2689
http://dx.doi.org/10.1016/j.neucom.2012.10.043
http://dx.doi.org/10.3969/j.issn.1674-9405.2015.01.005
http://dx.doi.org/10.3969/j.issn.0258-2724.2000.01.016
http://dx.doi.org/10.3969/j.issn.1001-3695.2016.03.045
http://dx.doi.org/10.3969/j.issn.1001-3695.2012.03.033
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.3321/j.issn:1000-0534.2005.06.019
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.6038/cjg2018K0765
http://dx.doi.org/10.15888/j.cnki.csa.006341
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.3969/j.issn.1673-9868.2006.02.020
http://dx.doi.org/10.11898/1001-7313.20150206
http://dx.doi.org/10.11772/j.issn.1001-9081.2017.09.2689
http://dx.doi.org/10.1016/j.neucom.2012.10.043
http://dx.doi.org/10.3969/j.issn.1674-9405.2015.01.005
http://dx.doi.org/10.3969/j.issn.0258-2724.2000.01.016
http://dx.doi.org/10.3969/j.issn.1001-3695.2016.03.045
http://dx.doi.org/10.3969/j.issn.1001-3695.2012.03.033
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.1145/383891.383894
http://dx.doi.org/10.3321/j.issn:1000-0534.2005.06.019
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.3969/j.issn.1001-7313.2013.05.001
http://dx.doi.org/10.6038/cjg2018K0765
http://www.c-s-a.org.cn

