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Abstract

In this paper, the characteristics of daily precipitation variation in the Altay region in summer
were investigated, based on the hourly precipitation data from the Altay benchmark climatologi-
cal station during June to August between 2005 and 2017. The results showed that the amount of
precipitation in the Altay region was presented as a double-summit variation, of which two sum-
mits appeared in the morning and evening. The peak value of precipitation frequency was at
around 12:00 and the peak value of precipitation intensity was at around 19:00. The rainfall types
included short-duration rainfalls (305 times), mid-duration rainfalls (31 times) and long-duration
rainfalls (22 times), among which the contribution of short-duration rainfalls was the most to
summer precipitation, while mid-duration rainfalls contributed the least. Moreover, the peak val-
ue of short-duration rainfalls appeared in the evening, as well as mid-duration rainfalls, while that
of long-duration rainfalls was detected in the morning. Although the daily peak value of frequency
of short-duration rainfall was apparently higher than that of mid-duration and long-duration
rainfalls, the peak values of these 3 types all appeared around 12:00. The precipitation intensity of
short-duration and mid-duration rainfalls peaked in the evening while that of long-duration rain-
fall peaked in the afternoon. Interestingly, when categorized into 3 levels of amount of precipita-
tion, the daily peak value of level 1 was higher than those of levels 2 and 3. The peaks of levels 1
and 3 took place in the afternoon, while that of level 2 was in the early morning.
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FIH P8R EAESRZRE2005~2017a 8 F(6~8 H)Z /it K BB T FT#1ZR 83 B %K K B2k
RRE, ZHRRP: 1) 2005~2017aR ZF(6~8 A )FIENZR Byl /K E g EXER, HIEEHIERR
5 FEASERK HEEHIE LF12:00; FBEKEE R HIEEEREFEK19:00. 2) 2005~2017a
R (6~8 H)fEhZs syl HIUE R FEKIE305K, HETEK3LIK, KETREK22K; K EZFEREK
FIRERER K, RICAKEREK, FEBKTIRER/ . 3) E KK HIEERK, HIAEHEK: K
FEKH HIEMER IR, HIAERR; FRFBKERNHEER/N, HIEEMK. BHREKMZERY HIEERZ
ET R AR E K, FIR=F0 HIEEYHIAEL12:00, 555 REACHT S FEK 3 FEK 38 3 H I E
HBFELER, KRR FEKIRE HIEEBBESE. 4) 15K HIBEXT25M3%, 153K EK
BEHEENINAEFEEEG, 28 B KEHERENIERER.
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1. 518

52 A ER R DX IORBE AR AR T2, AN TR DX i R U SR R 3 2, A AR A AN B o
P CL BT 2 18] [ 9% 28 4 2 Al B Btk 2+ 2 SEE IR L. Zhai et al. [1195H, 3E2 50 Z (X T
2005 4F)F [ 7 it DX B K H 80O B (ERR o i P /K H 5 n » B AR ARl b X R 2 [ 7O ke 35 B 2 [ 2]
LM o P K A K B B L R IG Ia A [3]. B TR K AR AE R 2 BRI s A S, A A B
BIG T re A 0] 23 36 1 B K B ) A i B o v i g ok e K e R A B R B /KR AR I AR IR IE . H BT RR
TRKEE A FRAL B 7K 3 PR I 2 e T i I () SR 2 58 P K PR SR P, AR A RN SR B K OB FE . L4, B
5 [8] Fp 91 BRI IR 328 70 Bl B K BB Y B, B8R 8 20 PRI 98 D /)~ I i B R I T RUPE ) B ZKRFAE
Yu etal. [4] [5] [6]A1 Yu and Zhou [7]FI IG5 1 K2 I 6 il B K BRI A AL, o B R 2= K i H 224k
FA WY (0 DI, TR 3R S B K PR WA 22 Ao T AT A SR, R R 8k B K ) e i 22 R BLAE N /F B
5. ERAL X, HFERB BB Frigb, HEEKREAEEN. &2 NS 7 ARKX
SR PR 328 IR B K TR AR AE AT H AR AR, 45 31— e 3 LS50 [8]-[16], Ry, XU ZR & [17]7] H
R M7k, BATREE[SIAI A I s HOR 2 G4 [191H I 5 45 — a8 A ity [ A 0T AN [R) DX IR I P K ik AT
T ie e IR A B I A o W R K ORI B, [ A A AN D 2238 T IR NI RUBE HE R R B K
FEPEREATER AN T T RIE I o Yu S5 [6] 8 O] FH 3R & 3l 1991~2004 4F [ 200 I 7K Bk 4 52 2= /K 9 H
AARREE, fi R B =K H AR AARRAE X 22 7 235, Yu S5 [S]HE— 5 70 M 4i i B /K 4R I 1) 52 X 73
ANASRAL R K FAF B — A RBE A R, LK (O RF Sk REAR S MR /K H AL XU AR, 2Rl S [9] 4
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A1 1961~2004 £F /I8 B 7K R 70 A7 AL 50 2 e /K I AR A A A AR RAEE 48 HE B KR A B K A AE
MPERREWEEN B hARE I RAE, HiT 40 R A KB R . K B
FAFEKEA Prsb o WATSE[20170 4 7 BE 1 /N R 9 A 25 A RFAE , Fi R AR B B
X225 ERESE[21] 70 Hr 13 E T R XA REK H AR, 6 H 70 R BEOK BORT R AR T, HLRE /K H A2 4k
FRAEAR VG X2 5 o T 30 53 A5 [220 00 [ B /K 5 S 1R (V) 2= 9V AR R AR R AT 70 A7, 15 1 PR /K AR S T[] 110 2%
5 A S R L TR Y B T A AR AR AR . T A AR [23] 0 A B AR A R R (R AR 4 M B
REAFAE BTSN FRNE, B 7K T U 208 30 U {1 A 1) 50 e A A 2 i 2 o 7K 3 TR g ] WY S A A o X1 R
SE[LTPRHAE R DX IR /NI B K I 23 3 A AT SRR 0 A4 i AE RO IX 4 8 shfi oA & Bk R X — R 5
WAL FE 1 IRATXS B AR PR JE R B K H AR AR PR IR, A Bl IR N B A e 7K A=A AR AR e LT P
AZ AL o

] 52 T (7 TR AL A B A XA IR TR B B 3 e B R ikl S
AR RSO A 7= S A FORSY M, B H AT R B 2838 A I E R 2/ R A R R . I,
TF TR 828 S /N B K B SRS, RS AL R U b 55 4R it 2 2%

2. B E
2.1. FERKEIR

39 H o] 46 2% ik S M vk 2005~2017a H Z5(6~8 H )iz /Nt K R
2.2. ARAZE

AW ST AR i 78 Bt 13a H 2=/ NN K H ARG RFAE, X 2005~2017 4 E Z=(6~8 H)iZ /M Rk Hidts
BT 00T, GEit H— R f /N i BETE 2005~2017 45 2= i B /K B AT BRI 8, 6 F— R i 3
i, 13 NEFREE =92 x 13 =1196 h, RIS 48 Rt — D5 H— Ko /N SR T 1 BF
I BRI AN B K SR B, AT AR T 1) BKE PA= HBEKEN196; 2) BEKBIAR PF= (&
B 7K IS 450/1196) x 100%; 3) BE/KHREE Pl = SFE/KELAEKN L = BRI, gkt FEKEH
AR PRI AR LA B B /K i P T UG A B LT Xt L PR ) o R AN AR S AR AT S 8L Bk, kR
] R R R B BT 22 SR R RN RN T45F 3 h IR /K SRR BEK, RESEIT AT 4~5 h 1B K 8 SCA
S P K RREEI (B OR T 6 h R K E SCNKET K, 118 % 23 X AN [RIRp 2 it B] /K 0 AR RFE . )
HNKs A ) 550 EE B K K19 AN (L 2 AN 34%): 0.1~6.0 mm-h ' 6.1~12.0 mm-h ;K F 12.1 mm-h ™,
FEHE 7R 53 XA [ 38 52 B K 1 H AR A REAE

3. P#hsz B F APk H B L4HIE

2005~2017a K Z=(6~8 H )R #2 iuk fK & HUEH S X0UERY, HILTEF /R 8:00 FIf5HE 20:00, HM
0.05 mm-h*, 19:00 t4%ix 0.05, Hr4F 13:00 41T 0.04 mm-h®; M 22:00 £ = 8:00 FE/KEAHN /)N, 4
£ 0.04 mm-h ™ LR (] 1(a)).

TAIE T BRI ) H R AT LU, H I HBILE 12:00, 4 0.04;  06:00 LLJ 9:00~11:00 #7F
0.03~0.04 . [d]; 21:00 Bk H /N, A2 0.02 (B 1(b)).

W 7 B BE 110) H WAR L AE 51 19:00, ¥ 2.4 mmh™; 8:00 1 20:00 ¥ 1.9 mmh™; #%[AEiEE
22:00~7:00 K¢ b4 9:00~12:00 [/ AR ARNS B/, BIASIE 1.0 mme-ht, 3% 32 B 657 B b T IR B A vy, B
[t T A RC N LR N 5= 2= 2o NTIE R 7B I A5 %0 i1 N W 94 0 PR T A 11 L e o NG 1 - PO 4
K, KAHAENBNFE, NHEEARERS, B AR KRR (E 1(c)).
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Figure 1. Daily variations of amount of summer precipitation (a) precipitation frequency (b) and precipitation intensity (c)
for the Altay station
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4. FS[EIEEEE )Nk B ZLAHE
4.1, A[ElFFEERT )bkt B BEK B Tk

PG RFLI H] 1~3 h (PR K & ORI FEIK, 4~5 h (BRI SRS K, >6 h (B K e SO %
7K. 2005~2017a 5 Z=(6~8 H )b # 7= fuki RARFF/K 14 832.4 mm, LA FEKIE 305 ik, R
KB 467.3 mm, (5 13a HZEMF /KB 56%; LI REK 31 ¥k, RABEKEIL 1347 mm, HE
ZERE KB 16%; FLHICETFEK 22 7k, RFBEKEIA 230.4 mm, (5 EZFEFEKER 28%. AT WLTH) %
BRI B AN 2R K I DT ZR d oK, ORI K, i Bk STk 2 a5 /N (6 1)

4.2. F[EIFFEER APk B (e K2 H IR HRHE

S IS P ) B 7 B T DA H IR 2 J 22455 6 1) 18:00~20:00, 19:00 47K B3 0.04 mm-h™, 7]
ff 22:00. 00:00. 4:00 1 5:00 LA F4-ff) 10:00 F1 11:00 F/)y, HIAE 0.01 mm-hte i Fok i K &
H {8 H BLAE 651 20:00, 4 0.01 mm:-h™, ARFLR 8:00 FIH4- 12:00. 13:00 1] ik 0.01 mm-ht. K
B 7K ) [ 7K B U4 HE BLAE 8:00, %3 0.02 mmeh™t, B4k 9:00~13:00 PA K 45 7 16:00 A1 17:00 H37E
0.01 mm-h™ LA o pH Uk Ay WA I BR K I K B H B AR, HBRAE B s BB Bk ) H B E 0, B
TERR: I RKERN HIEE RN, BITEGM, & 2(a).

JEL IR P2 K T B K 26 F WA L B AE 12:00 11 18:00, F47E 0.02 AL, thARELR 7:00 1 9:00 L K £
20:00 (RS HIGE A 0.02 PAL; BRI B KBTRMIXT Bt/ o I A K IR B K AR H I A8 H BILLE
12:00 1 9:00, #4124 0.01; 2F-J& R -1 P /K AT AR N /I o A B B 7K ) B /KA H U4t BRLPE 12:00,
N 0.01, FJE BBEMARXE /N FIT B KA Y AR B 2 i T P B ORI B K, (RIS =35 11 [ U
HIHBAE 12:00, & 2(b).

JELINT [ 7K () B 7K B R H B BAE 2R J5 19:00, N 2.8 mmeh™, R fa] & 2R MR/ . A K 1 B
KT H U AE HBLAE BE G 20:00, Oy 4.8 mmeh™, AT A A ZKREABL,  ro i A 7 s 38 AT 5 8 A 1) LA &% 2
SN o KIS B K R B 7K R B L UEA H BLAE 2F 5 16:00~17:00, 43 %04 3.9 mm-h 2 A1 3.1 mm-h™, [EREE
TER A E B BEKSR AR TS, 5 R0 s, X575 RS0 EE X R e, FREES SR
INRIERR “ 1A R AR E 2 45 I 28 5 Pe A ik RS 6, TR A & 2P SUB AR BUIG, K
SRS, MBS AR, TR B KR 55 .

5. FEFR /R HZHFHE

KR T, BN BEAKES N 3 AL, 1% 0.1~6.0 mmh™; 2%%: 6.1~12.1 mmh™; 3 %:
>12.1 mm-h .1 24 Bk 1 FK B AR IR AE 18:00, 43230 0.04 mmeh ™, 53— N {E H LA 13:00 A1 9:00;
2 Z [ K (B 7K B H IR H BLAE 8:00, $55 0.02 mmeh™; 3 2% B4 /K it B /K & H A H BILE 19:00, #5d 0.02
mm-ht. 1 BRKHIGME KT 2 201 3 %, 1 R 3 Sl /K& H G B o S350, 2 SRRk E Hig
HHIMAEE R (] 3).

Table 1. Contributions of the three types of precipitation durations to total precipitation in summer for the Altay station

= 1. FEhzR B uhE AR E PR 2 K B TTRR

ENGIESZ54i ] 7N HILREL(IR) SR K& (mm) i 5 = R K I 1 (%)
SEIN B K 305 467.3 56%
RS Rk 31 134.7 16%
KN FE K 22 230.4 28%
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Figure 2. Daily variations of different types of precipitation durations in summer for the Altay station ((a) Precipitation
amount, (b) Precipitation frequency, (c) Precipitation intensity)
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Figure 3. Daily variations of different levels of hourly precipitation amount in summer for the Altay station
E 3. M#RBMESTFERH N ETHEKE BT UHHE

6. &g

1) 2005~2017a 5 Z=(6~8 )M Zs fpuufi /K & H (B X006 RY,  F VA AR LR AN B B/K A
K FUGAE AR B 12:005  BE7K 585 ¥ FVEAR B BLAE £5 B 19:00.

2) 2005~2017a = Z=(6~8 J)Fi 2% ik tH DLAE IR [ 7K ik 305 4K, FRINFREIK 31 WK, KIFFEK 22 IR
FELI B AN BRI DTk R R K, JLUCON I K, R I B TR fe /b o

3) MK HIEAESOR, MBUEGTRE: W FK R HME IO MR R, i Bk i H g
e/, ARG R AN FaE AR A 1) 1 W ) S 1 T PP I PRI IS B, (RN =2 ) I Ui 22t B
£ 12:00, KN B ZXCRTHR IS a7 FR) B K 5 P 1 U (L R BILAE B G, R ok 7K F) B K o 38 T DAL HR BILAE 2 )

4) 1 RBEK HIEMERT 2 900 3 2, 1 44N 3 %K & H A R BILAE T 5 B 05 G, 2 2K & H I fE

LR
E&ME

FEI 5 [ AR 20 2051 1 (41605067) /K% B 0 7 S e /K (RO 50 200
S5 3k
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