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Abstract

As one of the largest agricultural provinces in China, Shandong province is also one of the impor-
tant settlements of population in central and eastern China. According to the daily precipitation
data of 17 stations in 1961-2007 from the Chinese Academy of phonological observation net work
in Shandong, the changes of precipitation was analyzed using Climate trend rate, Mann-Kendall
test method and Wavelet analysis. The results showed that the rainfall of light rain, moderate rain,
heavy rain and torrential rain were reducing, but the extraordinary rain was increasing. More ex-
treme rainy weather would be occurring in Shandong. The results can provide reference for sus-
tainable development of agricultural production and social economy in Shandong Province.
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KT RS R RA BB . AR 1961~20074F LR H X 17035 R HI FEK BRRE I SURBTFH 2R /»
B HTEE AR MK I S5 T VA AT 4 7R R L AR X (K B2 A TR 2 I ARRAE . 45 5RRH1: FEERRAMR
ZRESERT, E47ERLFBX SERKBEERMES . M. PR KW 28, FRRWEREK
BEERTHEEY, KBENMEKEES EFHES. B RUFBXAET AN RARNRER K FEKE 2
KA, BomBEKRSMEE . FIASERTALRERILAEFNHSEF R RFERRERSE
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KA ZIE, — ALK K2 S0 T X K B RAN RN, W T RAEMNAK R EE
SN EE LRGP ELN KA 2 —, X SAE R B R 2 RS, AR, mEAR I,
VUZEsrH, BAKEERLE, ZXESK. TR EPARMA D EZERE L —, H BRI AR5 4 5
WAL 2 RSB BB, KU 012 X B 7K B I SRR AE, R I I E IR & 0T DASS L 2R 1 X 1)
RV FNZ T 1] FF LR R R 3 SRR K SR AR AL 1 2 2% ik 4

] P /S G A 0 DX 3B K A T AR 2 I S I ER 2R« v B 5 A 2 K [ 1 i EOF 45 73234 1l
REFFKIIN SAACEEAT T, HER IR EERR KM ok —88, R -
PidbzE R BRI - RALZERAE, FRERILAEFTEARKWEARR, \WREFESHRTE, HFK
IKAFAE R HIEPRAE, A 4.8~6 SRR . KB 2 R A4 HLIX 88 AN R ukiE H MoK ¥ERlHE
H T AR X AR Y H AR R K B K AR LA R, 45 H S gb, AR K &R L AR g A
Wi S0, BT A KRB I . E R, AFERKEL L RE BB, £ 218
s, R = A X 2R RV TR IS A R R K i B35, 1A HAE L AR FIAR 2 S 3, HAthh[X
NIE#aH . W HLE LR AR AR AL s> e 2, HIUZER HAS R %, P55 10a 9> 3~5 d.
7R B4 HAE 20 thad 70 SRR AR RAE, WEAEW H B B8b o ATaMEZE3 1041 7 E R E
ZEREAAEARPR AR TR P AR AR BRRS 22 5 o B A 3B B K AR AL . X ER SRS (410 BT RIS B AT 35
AR RIS Ea s, R KE B R . B RIR TR AR AE 2000 A, AR K S RARFAER
%, LA1983 . MWEEES]oH 7 idts B =K HBMRE. Yaw ef al. [6]57HT T 1901~2015
SEHAIA AR S K AR AR A, R X R IR AT B K AR AEAT T Tifl . Shridevi et al. [7]55 W58
T i B 2 nE H AR SR A KRB P sk gs, SR HZ L X AR K E SR R H PR E
5 FE T A (SDINAN H FE /K & RIS, 4P 3 s AR AR R 2 BRI K%, P
F UG P 1 T2 A P38 B IR FE R S A5 %o

2. ARABPNESFENR
2.1. &R
AR EA SR H Y ERA AL ZRRX 1961 2T 2007 SEE G IARE 17 Nk AGEE DI 24 /N
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Table 1. Stations and location

F1OMRRNE

s 54725 54736 54751 54753 54776 54808 54823 54774 54836
w4 B FAiA K e Jl Sk Ll e I IRl
21 3 117.32 118.51 120.43 120.19 122.41 115.35 116.59 121.91 118.09
tailid 37.30 37.16 37.56 37.37 37.24 36.02 36.41 37.30 36.11
i 54843 54852 54857 54863 54871 54916 54936 54945

4 HYi SEBH GL HERA Ak FM B H

2l 119.05 120.42 120.20 121.10 122.26 116.51 118.50 119.32

i 36.42 36.56 36.04 36.46 36.52 35.34 35.35 35.23

FEAE AT T, DU il R AR 12 A BIRER 2 A € O ZE, 3~5 A ESE, 6~8 1
NEZE, 9~11 AT, I HARE B K KR ME R 2.

Table 2. National precipitation standards

= 2. ERBEKIFEER

2 /IR W PN AR KA FER AR
24H i & (mm) 0.1~9.9 10~24.9 25.0~49.9 50.0~99.9 100.0~199.9 >=200

22. ARFE

AW FEAETHE AR, SR BN ZRIE[8]. /N HTiE 8] [9]F1 Mann-Kendall ZRAFG 415 10] .
Hob, fe/ TR FH SR SR K B[R] R 2R 1 IR U D0 R o /N 20 BT 23 BT e 7 288 A 1 0 A A AT 26
Mann-Kendall #6552 F TS AE & HA T TL, SEOLREK T AR S8R . BART7 7508 155
SCHR, FEHAETER .

3. BRI 4R
3.1. FHpEKENFRTNL

FEKBERFEARE: I RHIXAE 1961 £ 2007 £FIX 47 553K, B HIREKEZH/NERERE 1(2),
IR LZN 2.6 mm/a. AT AT HAEREKERE, H 2002 LU R K RN, B2 8 BFKER MK
EI(E 1)l B e siA — A, BHRRAE, —SeERRKERZ 41 1963 4:~1969 4, H 1970 )5
Bk &2 b ds, BRI, EEARHE, oLk EBKE R B, 5N
B EHE S
3.2. FHEKERRTX SR

FH P& /K B BT 1Y) 25 4RI TR 40 T (15 2), 25 4E DL B TR R K &R B %2 - b - 2 - /b7
VOB BE: 7F 1970 4ELART, BE/KERZ, EAE 1970 4~1980 F /K E M, 1980~1990 4[4 /K HA4 Fr
%2, 1990~2007 FFEKEF IR, 1E 1980 F~2005 FAA1EL O~11 FHIFAMRE . b, 411 F£1E
JAMECO W, 5K BT AR, R 13~15 54
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Figure 1. Average annual precipitation trend (a) and MK test (b)
1. FREK 2 F8EE (2)F0 MK 5 (b)
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FOr (4R &
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Figure 2. Analysis of periodic changes of average annual precipitation (a) and periodic variance (b)

2. FHREKE BT S () FIE I ZE(b)

3.3. FNEIEKER S

1) /NS

TE 1961 4E 2T 2007 4F, 1L ARHBIX A /N A B /K B 1 ~F 35BN 296.4 mm. 4 /NI AR B /K B R s
Tk, b EE LN 6.4 mm/10a (K 3).

2) HRIHHT

L 25 XA G KR R 2 AR M 2 223.36 mm, AR EOKE S T &S, WO EERN 7.2
mm/10a (4] 4), FLFEKETE 1964 FIL T HX KA T 300 mm, HALFERHE 200 mm b NS,

3) K41

B S AT, Ll R B XK TR R B K A B 2 4P 3B 300.3 mm, A RPEKE R TS, Jl R
KL 7.3 mm/10a, FRPEKELE 1964 FH1 1990 4EH I T AN KAE
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Figure 3. Annual total precipitation change of light rain
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Figure 4. Annual total precipitation variation of moderate rainfall
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Figure 5. Annual total precipitation change of heavy Rain

B 5 KRESEKETNK

4) REHHT

FH P 6 BTN, L ZR M X B T 1 K s B 1 2 I O 276.4 mm,  FEAE R BOK R NS, I
DI L) 9.2 mm/10a GEIT T 0.05 /KPR ERL), (H2&H 2000 4 L5 28 K EA B inE .

5) KBRS

L 25 1 (XK B T AR P K M B 2 AR N 166.4 mm, 4F S PR K B 4059 B THE, 1H 204 2.5 mm/10a
(7, B E5ZHI A =L REAE R
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Figure 6. Annual total precipitation change of torrential rain
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Figure 7. Annual total precipitation change of torrential rain 100 - 200 mm/d
7. KEM(100 - 200 mnVd)EE B &K BT

6) T KRB HIOHT
L AR HE X R KRR B K S B 2 P IMEN 18.4 mm, R KR MKE LR TREBEA, W

AEADN 0.3 mm/10a (151 8), S55/NM, I, KW, FW KD &SR .
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Figure 8. Annual total precipitation change of torrential rain more than 200 mm/d

8. 4K RM(>200 mm/d)E B EKETL

4. it Ritie
AWM T ILAEHLIX 1961 4F~2007 4F 17 NS KSR, Sien T
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1) BEKEAR 4. #E 25 FRL ERRREE FIRIBIX B K E Sk bal T “2 - b -2 -7
VOB B, AR Bk, BEKE IR AR R, HIRZEHEMZL.

2) BEKEREAARA: REFMERKERIGH ETHES, LN 2.5 mm/10a, N PRI K.
T IR KE KB 299 TREES, A ERLN 5~10 mm/10a, F7 K F AR .

3) MILZRILIX (AR K Bk R, KRR KL 300 mm, HOUVNAEBIFEKZ) )y 296 mm,
PHRZEW RS EL)Y 276 mm, Z 5P LN 223 mm, KFEHEFEKEEL N 166 mm, FfA%
AR PR S B /2078 18 mm.

ARSCAON h ZR M X [ /K BRI 23 3 A R AEREAT 1 0T, 9L ZR A RO AN 22 5 R R HRp 2 R e it 7 — 5
2%, (HIETEBNLELEA FF o A 7.

E&WE

PO AE T TR R 2019 R RI T H (2019yyjskf02) Al KK 35 [F] 2 2 (FF [ B 22 A R BEE 2)
2020 FFERFFTIRG(2).
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