Fat B3 (221 N | R T N A 5 Vol.14 No.3
20164 6 H Soutlrto North Water Transfers and Water Science & Technology Jun. 2016
DOI: 10. 13476/ j. cnki. nsbdgk. 2016. 03. 006
WMit, Besy, e, 45 18 2217 2 AR BEAKCRAAIE 20 T B B K S T [ 0] . m 7K A6 IR 5 KR BHE, 2016, 14( 3) : 36

35. YANG Jia, QIAN Hui, GAO Y arr yan, et al. Multr year precipitation characteristics analysis and precipita
tion forecast of Xi an city[ J]. Soutlr to North Water T ransfers and W ater Science & Technology, 2016, 14

(3):30-35.(in Chinese)

7B

(K%K BRI TR

= M

H Ao
e, ERIN

2[5, PG 22 710054)

s FEF UL 1951 4F - 2013 4F B K S PPk, A BET- BUFEEP R Manr Kendall K56 189 572060 B K R AE 1E
AT50HT, FH BP P20 100 25 R 700 o 4 B K B b AT B 40L TR0 o B 90 45 3R W P 22T AR Bk BB 5 P Fta s (e shon i 3

(CEAEIE95%) , VU2 b R B 2R L e ki 1) L T a9 4h

HoAb = B 2B TR 3, BRFROK TR E/REFH(E

fH5RE 95%) 5 AERR/K B AT 1965 4 K A2 587 BP # 8 I 2 Till 45 21 2 2014 4 5 2016 4 FEK f =, 117 2015 4 K fh
Ko WFFEBCANS T4 B Rb 2R B K 3 08 R — e g 3
s VG2 PR /KASAE ; Manm Kendall #6556 ; BP #4128 /9 2% ; 00

: P333 :A

: 1672 1683(2016) 03 0036 06

Multi year precipitation characteristics analysis and precipitation forecast of Xi an city
YANG Jia, QIAN Hui,GAO Yarryan, HUO Chen chen
(School of Environmental Science and E ngineering department, Chang, an University, Xian 710054, China)

Abstract: Based on the observed data of precipitation from 1951 to 2013 in Xi an city, its precipitation characteristics were ana

lyzed using anomaly, accumulated anomaly and Manmm Kendall test method, and then annual precipitation was simulated and pre

dicted by BP neural network. The results showed that annual precipitation of Xi an city was descending, but the trend w as insig

nificant( confidence level was 95%) , all seasons presented descending except summer which showed a slight increasing trend,

and precipitation in spring had a significant declining trend( confidence level was 95% ) . The abrupt change of annual precipitatt

on occurred in 1965. The forecasting results by BP neural network showed that annual precipitations of 2014 and 2016 were a

bundant and 2015 was low. The research has certain significance for guiding scientific and rational use of precipitation resource.
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Fig. 1 Structure of three layer BP neural network
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Fig.2 Average monthly precipitation of Xi an city
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Fig.3 Variation trend of precipitation of Xi an city
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Fig.4 Anomaly and accumulated anomaly of annual precipitation
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Tab.1 Manir Kendall trend analysis of annual and

R ' .
seasonal precipitation of X1 an city

gk & F 1 2 K %
A - 1.6548" - 2.3487""  0.0237 - 1.4175 - 1.0676
B - 1.2179 - 0.7756 0. 0304 - 0.6486 - 0.1056
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Fig.5 Manr Kendall abrupt analysis of annual precipitation
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Fig. 6 Observed and forecasting curve of annual

pr ecipitation of X1 an city(fitting phase)

2 2009 - 2016
Tab.2 Forecast of annual precipitation from 2009 to 2016

FEf o SE WNE
(3AEHA)  /mm / mm

fAixtid MR FEH WME
Zlmm  Z(%) (WH) /mm

2009 660. 3 567. 1 93.2 14.10 2014 704.5
2010 504.4 589.8 85.4 16. 90 2015  470.6
2011 723.6 794. 4 70.8 9.80 2016 783
2012 426.7 507.7 81 19. 00

2013 497.5 438.1 59.4 11.90

A LA TN SR ANBEAL, 2> B R b
SR BRI W25 SR (R AR 1 DL RIZ AL RE DT AT B HE
PRIX A 55 22508 AR A A, B B R, 2012 4%,
B AL 426. 7 mm, & T ARG AF, TR 22 AR 55
R PRI K IR 32 B, AT
I TR) P81 (KA 293 A, T A ) B e DIBIL A 25 20 A
TN, RGP B A JEIE ST AR R 5 ) PR R A
B -5 vt W0 238 1) e 1k S itz AL ey o AR
oK, BP FZE P2 AE 4 [ 7K R R TN 1 ROR BLAE,
e R AR R PR K SCRUIARE 28, mT V0 F 9 B K
B A (11— PiAT R05
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Bty i AR K S FREIRAEA 7 8 mm/ (10a), F
Pt B (BIEEE 95%) « R4 Manr Kendall 5878
g, K BLAEREK BAE 1965 4ELLRT JLA & F Thi#
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