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Analysis and prediction of annual precipitation in Huangshan City based on wavelet and ARIMA
CHEN Husheng"?,ZHOU Yuliang"?,ZHOU Ping' , JIN Juliang"?

(1. College of Civil Engineering , Hefei University of Technology . Hefei 230009 ,China;2. Institute of Water
Resources and Environmental Systems Engineering , He fei University of Technology,Hefei 230009,China)
Abstract: In order to identify the temporal characteristics of regional rainfall and improve the prediction accuracy of annual
precipitation, the periodic variation of annual precipitation in Huangshan City from 1957 to 2016 was analyzed based on Morlet
wavelet. A series of annual precipitations of Huangshan City from 1957 to 2011 was adopted to establish the ARIMA model and
the combined model of ARIMA with wavelet, and both models were applied to predict the annual precipitation of Huangshan
City from 2012 to 2016. The results show that the annual precipitation in Huangshan City is mainly affected by the periodic
fluctuations of 28 a,13 a and 5 a. The mean absolute percentage error of the predicted annual precipitations for the period of
2012—2016 is 19. 8% by applying the ARIMA model, while that for the same period is 12. 3% by applying the combined
model, indicating better accuracy in simulating and predicting the annual precipitation in Huangshan City by applying the
combined model. Significant errors can be found in predicting the annual precipitations of Huangshan City in 2012, 2015 and
2016 as different mechanism of precipitation in these years with normal years, probably resulting from an impact of ENSO
events on the precipitations. As providing the scientific foundation for the regional long-and mid-term hydrological forecasting,

the achievement is of certain value in management of early warning of the regional flood/drought disasters.
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Fig. 1 Real-part contour of annual precipitation wavelet-coefficient

in Huangshan city from 1957 to 2016
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Fig. 2 Wavelet variance process of annual precipitation in

Huangshan city from 1957 to 2016

ML A LU Y 8 1T AR R K Y A AE 28
13 a 2 5 a W REE FAEERCH I R A sl
W, 28 a F1 13 a J& B39 3 BE 2R A o0 B I3 O L
28 a ZEA IR RUEE B B T =R IE A SR, 3
WT T B N B K A S AR Ak 7E 13 a ZE AT B
AR K AEREA I B A SR B Wi s Rl 7E
19652005 4E -7 IR AFAE 5 a 2o Ay B J S SR e 3
I BNTE 2005 4R B S fk. BRI, BT 60 a
Bk B 28,13 a UM 5 a /245 3 D RE
JaiRweshsm . I 2 L RE a 535k 28,13 a
FS a B /N Ty 26 ) BRIGE(EL, 28 a W f /5y » W]
WFHNS— N 28 a5 — = F 050
13 af15 a,
2.2 #EL T EFERKEZ RN

DAL 19572011 48 (45 BEK 5 0 I 2R
A g5 ARIMA AR 5 ARIMA 4 5808,
FFRI R T AR , X HZ T 2012—2016 4F AR R 7K
HPFATHO

+ 52« KXKRFR

2.2.1 # T ARIMA # A& B3 ) 77 £ & K

WA F TN

A 1.1 iy 4 DB BRI ZAEAR

(DFFFRAL . XY ZRAE A 4T 207 A A
¥ G B ERAE N —6. 7. /N F 1% E(E KT T
BT ARK B I T — 3. 6, O Rl R RE AR S R
firLhd=0, HH R H ARIMA BERIXT I AL A 1T
E.

OFFPR] . FIF Eviews8. 0 #4415 H Y11 2k
FEASF 31 [ AH DG i AH OC R85 A R A 20
AP EHFA R, BT LA ZEREAS 551 [ 4 5 F i A
KR pog BUEAHE I o q BUAR R EE
XP AT EA T Y] 308 3 75 e o U Rt B R AE D 425
18%5] ARIMA(4,0,5) /& A3,

(O BAGES . FIH Eviewss. 0 #4145 1 ARIMA
(4,0,5) IERZZ T HIAAELE AAHIE N I 751
TR B

CORERIFI AR A 57 R, X 2R AR it
TG A EL T 1961—2011 4 1Y AR K = iHEAE
UL 3.
2.2.2 HETN¥E ARIMA 4 4 4 Al by #
Wy T K= LA A F

FRAE LT 19572011 4 FE K BTk, iz ] db4
N R L T AR R K B R S HEAT 4 )2 /NI T i AR
FIEST I a, M4 2T d, dydyd, .

FH ARIMA 23515 a, od, od, d, T d, B,
B FIE B ALS3 58 ARIMA(1,2,1) . ARIMA
(6,0, 1), ARIMA (6,0, 1), ARIMA (5, 2, 1) I
ARIMA(7,2,2) s #ETX 215 51 43 33204 T » 25
e F a2 LT 1966—2011 4EAYAEREK &L,
DL 3,

NEARI LR B4,
LRl
T

[Pl R g | LT EER =11

VNN 1R | |
2 pui)
= 3o
: "'_'|||:. 11 Fla ]
= 2wl

LRI L

| Wi}

i Ll L

| 4 (LE TRl ] |'-'I-|‘I L] |'|I'I 185 |"I'I 100005 0 S AR s
{6
3 ARIMA /MK S ARIMA A&EERITHE
MekE5ZE
Fig. 3 Calculated and observed annual

precipitations in Huangshan City
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Tab. 1 Predicted annual precipitations in
Huangshan City from 2012 to 2016
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