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Application of Time Series Analysis on the Annual Precipitation of Zhengzhou city
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Abstract: Time series analysis method has com prehensive import ance and prospects in precipitation forecast. After analyzing pre
cipitation data from 1971 to 2009 in Zhengzhou city, precipitation forecasting model was constructed by time series analysis
method in the paper. W hen establishing forcasting model, First, the trend component of precipitation is picked up by quadratic
polynomial calibration, the periodic component is extracted by spectrum analysis and the stochastic component is simulated by
sing autoregression model. Finally, the forecasting model is established through superposition of these components, and the
method has been used to forecast the next three years precipitation in the Zhengzhou city. In comparison with model calculation
results and measured data, the precipitation forecast model accuracy meets the requirements, we can use the model to forecast

precipitation in the future, this paper gives the precipitation prediction results of three years of 2014~ 2016. The results would

be helpful for water management in this region.

Key words: precipitation; time series analysis; forecast; Zhengzhou city

BEAK R TR IR 2, W2 AR 3 (T R ki O RURR
Fo A LIRFEK R TR TT %, BORAER L 1 Rk
T HBIX R 20 A1 AL, ELIE ANRE Se IR K40 A FAS ks
fiko SEFR b, AN DR KR 1 42 A 20 A R A BE HLIE AN
FEVE, SR IL 2 AF AT A AE ST o PR o AT
B bR 10 B UL AR, 42 G BN ) £ 5 S O, B
T FRD ) 8 P ) 1 ) — 2R A, Bk O I ) 8 LR, 0
I 1) 3> B0 PO 2 R A 5 48 R 8 Bl ) 2 M I T B
BTG TR VS AR RN, BT T DR AE
LR 2 L7 1 DX 2 A R B« Al 2278 A8 B TiT I
TR L AT K SO L R K TR L AR s K
TR PR IE TG QAR PR 2 RS 2 AN 2 A U

: 201405 16 :2014- 06 06

HIZN

AR Sk, B P 5143 ATV A2 W K 5 SRR 7 10 I 11
O3S SRR . T BRI A5 1) R A AR AR ok A g 5K
KA 1935 F - 1955 SEM P KBRS T H
VERE TR R BT SR A5 AOASE BUGE 1956 4110 DU 2= & K e kAT
TR s R MR iV AT R R B G B K R R, 12
FH R 21053 B J 30 48 37 7 9 00 308 358 B K o 0000 A% Y
T % Ak 1 A% o B K R, 0 B HG T 1 A R 4 R
HAT e RS BE o AR SCHAEAR AT 1971 4F - 2013 45 XM
TR K (TR =) (9 4F B A8 A0 RE AE 19 R Rl B N B )
FE 5 AT V6 1% X B K S REAT T OBR, 1SR R % X K
PR (198 AR A 9

12014 06 11

: http: // www. enki. net/ kems/ doi/ 10. 13476/ j. enki. nshdgk. 2014. 04. 001. html
o T ST R DM K G R A R T ) < SRR R A H (1212010634502)
s BREVE(1968 ), 55, W0 BN, g AR, NGRS K SCHUR T AR o B mail: l2tzmd@ sina. com

KL KER < 35



F12% BFE T3 M WACKE 5 AR 2014 F5F 4 5

1

1.1 FRIRAEA

IR 8] P 1) 23 A v A B 7 50 SRk S A ¥ s, i)
TR — 250 Iy s Bt 34T i S M S H kT, BB 1%
R JE AR T ) LA R #A, AT JEREAT ZRHEBAE A, Ik
TO R — B I 1) AT G G B 7K o INTR] R B AT 43 il G 3
J853 R A o3 R LA oy, Ak — T o3 A AT LA i — 5
IHE VR R 8 s = F 2k B, B T A3 3] 8 1 TR A
B aRB et E, THT IR o B A H R UR0R:

H(t)= X(t)+ P(t)+ R(1) (1)
P X (o) Ty AT, e H (¢) BEE IR ARG a3 P (o)A
JAHAT, S H (0) B R PEAR AL R(e) B HLIR, SRR
BRI .
1.2 AHAH5H

TR o 0 J5 1 - B PR P B3
FeHOT-3) M2 WA A ASCR H 2 W E 1L T
I, Kk R

X = Co+ Cit+ Cot’+ ot Cth= Liockz’f (2)

AP X B AT, ConCiiCon - Ct AT REL t N
S K -

R 2 TelalH Uy ik e R e R ORI IR E
TGk X, = b+ bit+ bot” UL FEF ST, I e/ — TRV
ZWAREL, AT E X, IRIL . il aa R, F A

SE IR VEACE R U i 2 LS AR SC R AR,
SRR bR BN TE I e 5 A S

Swi- 5,2

2(x-a)?
At A SCIECHE R BR AN EL X, R Sl R AL X, Ak
SR X Josg RS T . R EEE LI, KWy 5
xi(i= 1,2, o k) IERMER RBHY), R2 7%,
1.3 BAHRHH

ARICR PP, BRI FII P (1= 1,2, o n)
FRAE Fh1 AR [ 0 S R 30 o R E 23 B 0 I, 35
B2 AR A LRGN G =R o (e SREA ]
51 B R I50, AT AN 5 IR A T SN T T Bl . %R
P, AT L AR 0B R s Sl T

20kt
| (4)

P, WFPH P, AL THE L AN E B n/2 3L
W K NSRS, (k= 1,2, -, L) ; ap, by N B 2%,
NS WR
Vie 2= V1= 0
Vi=x(t)+ Voo ®

L
P,= ﬂ+ Zl[akcos ZJT_kt+ b sin
2 k= n

2cos( W )= Vo
(t= n,n-1, ..,2,1) (5)
2

| = T[Vlcos(wj)— Va]

="y 25 (1) 2.

by= S Visin( )]

(j: 1’ 25 A k) (6)

e 36 KXKER

WHTE L AP I e 5l FUR 35 (0 LA W A ok
FVE P, AESE BRI TR ICRT 6 A Sk 3 1 I B A ALK
FEZR . 2 (7), WS kAP, BIA .

In

s o= a,”+ b> 457

(7)
A o R ) BB E AT (— R 5% ) 557 N R BV TT 2.
1.4 M

T I A TR AL ) A T 5 1) R0 A% 7 0k ST AR B LR
I R(t), R(t)= H (1)— X(t)— P(t), AT B3 % H A @M
VAR SR MR . FIEHI R( 1) 5 ¢« R BE RIS RT 143 p A
BHAIALRE e~ 1, = 2, oy t— p FOHUME AT 55 B TR R

Ri= Q+ Br_+ Or,_,+ ot O, (8)
AR, A, & BRI REG p o B 2,
AIC( p ) HENIHE

M ATC( p) A I/ NI, BT REK p A8 A e HE B B .

AIC(p)= nlno,>+ 2p (9)
K n AP BAEL 0,2 4 AR(p) FRZENIT 2.
1.5 FIRAER 6932 A0l

B B BRI B RN B B, R4S
) B 7K (1 e T A AL S

H,=X,+ P,+R, (10)

T AR L B 25 G B0 A e L R A, R A
W o ASSOR A G 36 22 7 VR AT AS B0 MR fRO RS BE, B I S
B ZEHA ¢ RUNRZEM R P KA 3. B SR AT AT 0 A
Bl HIRRUEZE N S, JE e BRI 22N e, B ZEIIAE N, W5 6
ZEWAH ¢ KONRESIZR p 84

=T (11)

S1
p={le,— el < 0. 67455, (12)

1 191

Table 1  Effects of posterior prediction
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Fig. 1 Comparison of Trend term calculated and m easured values
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Fig.2 Comparison of precipitation calculated and measured values
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Table 2 Error of posterior prediction
n SEPHE/ mm HFEAE/ mm ¢ le— e
36 692 692.23 -0.23 2.29
37 596 607.75 - 11.75 13.81
38 658 643.51 14. 49 12.43
39 764 738.33 25.67 23.61
40 600. 3 589.15 11.15 9.09
41 706. 5 691. 37 15.13 13.07
42 498.7 524.31 - 25.61 27.67
43 390.5 417.29 -26.79 28. 85
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Table 3 Prediction of precipitation

5 1)/ 4 2014 2015 2016
[ K5/ mm 687.264 705. 905 547. 880
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