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Abstract

Based on the daily precipitation observation data at 7 meteorological stations in Altay from 1980
to 2020, the variation characteristics of Heavy snowstorm days and the extreme distribution of
precipitation of different return periods were analyzed by using statistical method and the Gum-
bel extreme value I distribution method. The results showed that: 1) The heavy snowstorm days
fluctuated periodically and had obvious inter-decadal variable characteristics, and shows an in-
creasing trend from the 1980s to the 1910s. All counties ware characterized by relatively consis-
tent time periods; since then, the heavy snowstorm days in the northeast decreased significantly,
while the southwest increased. 2) The Heavy snowstorm days decreased gradually from northeast
to southwest area in Altay and most occured in Fuyun. 3) In different return periods, annual
maximum daily snow precipitation had greater spatial differences, The high value region is lo-
cated in the east.
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SRR 5 N, MomaEpe K EF 2, ST RET R BN RATEERER K. 2021 4£7 H 18
H 18 BF% 21 H 0 B, H EBM H I IR SR P K R SO R, A0 20 H 16 BF~17 B, —AN/INFRE
FEEE T 201.9 mm; 19 H 20 B 2] 20 H 20 B, B HFFEWE 552.5 mm; 17 H 20 B3] 20 H 20 i, =
RETFERE M & 617.1 mm. JEILRAE 7 A 20 H 16 £i~17 s, — AN/ ] B I E0A 201.9 mm, /N
B /K AR H R K B8 60 Fokimmr . WSR-S, /AR HFEKRNESE, = i 5y
MMEIEKRE, HMEBETE—BEN. WATEG, WUOPEBEF R E, S NRBERA G =24
T E R M2 RN 188.49 N, EHIZATFHIL 532 147G,

BT 22 X A7 T BT am G AL, AFERFRZXWIEEREERRZ —, SIRkZ, WmEKR, 44
Mol @A RAEHRE R Rk, TR B e b X 5 55 K AR SRKFEAT A 7 A 3E )
MR HEBESR[1] [2]4 R AT EhZEHhIX 1961~2010 FEHE H R BERE, BT TiZXABHK. KBRS
AR R AR, B P AF [ S B S I i 3 SRR 3 5] FH B 8 2 DX ORI st b T v s R
Bl Teyo TRIRTEL, 2007 T RF RS, KIEATSFRIRILS, BoA V)L RS A2 58 b ) 2 1
XBEH RS EEELW RS, XEH 3R EE N T BHRSMAEST, 00X T o 2 5 1 KR 7T
FAXTE . Bk, ASCEFESHE R KEMNRS HEKE. B5RBEIREAE, B F0ZH X %0
IK IR 2 AR AL, 5 T3k DL RARAEL 2R 43 b7 22 25 AN [ B () FROBE SR I A KUR A A, IBURF R . T
FREEE . R RSPl S B AR 22 4
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2. ZIRNEFE
2.1. ARFIBHER

BT 2R IX 7 AN R AT Gt 2 H B RS Rt (8 DU, RIE T B <85 Borboly, BURHES LRI 18] 1980
11 A~2020 4 3 A 31 Ho MRAEFTEIZR I X S AP HE i, B 11 A2 IRE 3 @ NEZE.

Table 1. Heavy snowstorm frequency decadal variations in each station in Altay nearly 41a

F 1.1 4la FENSRMX B UG KB R BRI FERPRENL

FR I LT HARTY AT IR Eizk R 2= i I &t
1981~1990 2 4 3 2 11
1991~2000 2 3 8 6 19
2001~2010 8 14 14 11 47
2011~2020 4 2 4 1 2 5 5 23

it 16 2 4 1 23 30 24 100

22. ARFAZE

[T bR AETL SR [2004] 45 S5 CRrsRFE K B HAREAEITRR) Y, 24 h FFEH &I 6.1~12.0 mm A KE .
12.1~24.0 mm NHE . 24.1~48.0 mm N KBEEH ., AL 24 h [FHE > 120 mm, FA—PBEHH. Sl
BT Eh At X o R B SRS . BB RIP A, ik H B 50T DR BB B KO R (0 58 B R
e, Moo K H S 8RR | MHESERKNEIE, MmN B S EFH. SR
ER A 1981~2010 -85, d8 FGu & i SRR s FI R DUR T BUARAE 23 A7 BURF 50 AN [F) S B R 1%
IKASAEL IR 73 AT R AE

3. RERIREIZEILHHE

RS LA, FEhRM X RS H 2R Bt tk, B HERFER. FARAB L ERE,
F—, M 20t 80 FARTFLAE 21 Al 10 4K, HFH HEGEFS: LAMMEL, JoHAEPTE 2000 44X,
AT IR, SEIERIRREE, & BRI E N — B R B . e B4, SR RT H
FHE—ENER: FIAHES HEEIHE FRESA, MmEmESE HRmH L.

4. FEFHEFE

F 1RSSR ZR X 7 AN, 1981~2020 “E R IR HEU AT, wTUUEH, Bl 28 X &k
FEHE, B m AL R —Z A AE, e b R LB L X e R S R A R oo
%, BGOSR ER ST ST, WP SR AR TS AR BB D, TCH R AR 40 R AA 1 d,
XS TR 4 e — B BB AT L, ARAEEE L X 55 H B e 38T R X K, HR 5 R T K E
5. FREMHATHER KT IEFKERES T
5.1. EMEAHESE

A3 AT R it A 2 B 5 P R R SR R S N R, W2 R K R AR
J7 N Wi SR A AT TR, AR E R I AT IS, W Gumbel A (ARAE T BY) [5].
Frechel 70 Aii (B AR 11 &) Weibull 434 o W FCR B, Bk LR 43 A7 A5 R0 6k AN [ 25 B0 1 %6 7K o A e B
AEE[6] [7].
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Figure 1. Spatial distribution of Heavy snowstorm days in Altay

E 1. MEgRtXEFEFRERRNZE S

BKUUR G AG[3] [4150FRER T RARRAG 70 A o SR AR 70 A AR B o3 A IS s AR ASARAG 3903 A A BRK DL /R 7 A o
e IR 5 5 bR KR 73 bR KO X 0 -

T T
F(x)=P(Xx-x)=e*"" (1)
HRIE 5 B 4
P(x)=P(X2x)=1-¢*"" )
oo RARFESEL, b RIS
TR BRI AB Ak THE Xp:
Xp :—In[ ~In(1-p)|+u 3)

5.2. BfunsAKMEEEETHAMG

PARBTEhZE X 7 MR s 0], HRIEEK DR BRAE 1 Ao Aidont H e KoK BT LA, FEx R F&E
DU H e KBk BT, 45T

e 8y 2 bt [X 7 S A () EE IR 1) H S K PR A ek, W oAt 5 3, /MBS AR, s TEANIR]
FIUA T FE K H KB K, S EIAN R E R 50 a UL BN, Frfs BIGEGE R TR
bR, T E RV AN, PR B T REE K MEDUR [RREETE S a LI, T0R 5K IRE
AR hrdE, OHORAR B AT AKCRIE AW, RAG7E SE IR R RUEAE 50 a B BB Ak 5] 2
Egunii
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Table 2. The maximum daily precipitation in Altay area in winter during different return periods (unit: mm)

2. MERMWX L EREEIN AR A— HIEKE (mm)

ntFE i 54 104 304 504 1004E %%ggﬁ;;??;?

[OEEi 15.0 18.1 22.9 25.0 27.9 0.14

I LT B 14.7 18.1 232 25.6 28.8 0.34

wHARTIE 10.7 13.0 16.6 18.2 20.4 0.24

IUNEN Y& TR 10.2 12.6 16.2 17.9 20.2 1.38
fEiEE 7.6 9.3 12.0 13.2 14.8 0.55

HmE 17.8 22.2 28.9 31.9 36.0 1.11

T 19.6 24.0 30.6 33.7 37.8 0.22

6. &it

AR T H B AE — H oK T R m a8, TR0 1 08128 X %2 5 5 1IN 22 A8 (UL
gty 5 AN R B YT A RO R B KA 1R

1) 1980 FELISK, Fghze b X 25 H A R s A Bt Aefe, RA W ERER. FAARRRARE. N
20 {228 80 SEATTAG A 21 LS 10 4840, BT HEGRFFLE LTI B JUHAE P LE 2000 48, 9 47 X,
EIBRER G =, A B W ERIUONEOY — BUN R BUR R . BeJa 24, RILMERS HECE I TR,
7 74 R #8 40 L L 2 25 3

2) Pt X &l 55 04, H s R e 239040 - S0 E, Hh s @0k %, 8 30d,
FA R AOARIEEL 40 Sk A 1 do WAL, AABHS I X B H AU g 38T X R, A SRR RS
3) Byt X R AN (R SERUIO H KoK B R OR, B Al 5 0l FoMEDv RS EAR
HI T B SRR H KM ZEROR, AR LSRRI R M, AR RIS [E RUEELE 50 a DA
ERA AR EARAE, [FIFE 50 a (AR, AEREEIIAS] T KRBT HIFEK.
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