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Abstract

Yunnan Province is one of the regions with the most serious mountain disasters. The key control
factor for the evolution of mountain disasters is to master the variation rule of precipitation in 16
cities and towns in this region. In this paper, the experimental variation function Kriging interpo-
lation method is used to fit the suitable spherical model and calculate the weight of precipitation
data around each point. The obtained weight is multiplied by the known precipitation data to the
precipitation of the corresponding grid points, and the Matlab software is used to draw the preci-
pitation distribution map, so as to simulate the precipitation map of 16 cities in Yunnan Province.
The results show that the areas with heavy monthly rainfall are mainly distributed in the hinter-
land of the province, while the areas with little rainfall are mainly distributed in the northwest of
the province, decreasing gradually from south to north. The prediction of the spatial distribution
of precipitation is of great significance to the study of regional water resources environment and
climate change in Yunnan Province.
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1. 5|15

AERARAR AN T B A BRYE A R AR R A, B REA AN, IPCC Sk s
o H A BRARIR s 2 SR MK SRR, SRS BRI AT S, 2008); HEMISE. K
SEM RN RIE 2, 787 I e K S R AR 3 BT, R 7 b X Ao ek A
RESEM2] CHEENISE, 2021). WombEK ARSI R R R FH S LR AR IR, WA
R SR PFFA SIS AT FEE R R U EOR a4 2 0 . Tk, B A e T /s
I AR A L Wi /) s e 7 R L P e S FE I 5 0 AT RFAE O SRR SRBR 22 o B FE SR, PR T 32 T 2R
WREALE . R OKPHERST . IR IR AR R R, B N PR K SR B R v X
ANKIFRMERN JR i, R0 1 3 2% A B A 52 0% P DX S i /N R o 7K e B 0 AR A0 EL AT BH R 0 X3, A xf
FRYET N3] [4] GBREE, 2019; FAnESE, 2014). HATAE St K HE R s gor 2 8
24 h BREKE, HTRBKEEER D00 LA FRERALI SN, 24 h BARE KA 1T #8 & Al Bkl
P R 28 553 6 7R B 8 B /K A 5 | R PR AR ol B /K B BE (VI 224, 2017) [5], T IZ /)N e /K B v 4 %
S B KB AT S 24 h SRR KT SR AR B 1, 7R BORMIRE sk R 22, e SE AERA bR AE S BR B K
SFR VR4 M R P KO PR IE (B 5 55, 2020) [6]

FEREFE KR TT T, Fan 55 (2013) 2 T KW 96 SRy Bl IR KFE K, R L SERE TV,
R IR S B AGZ T A TP AR T X AR 7] B0 545 (2017) 45 3L T 1960~2017 4Ei% H &K ¥dE, & RIS 7
Mre&Em iR TR KBRS, PWE SRR, A~ 32.05% [8]; B4 (2018)KH EOF IEXZ4 5
i MR ZE R ORI X AT 40 AR AR, RIS KRB A R I, mE > (9]
W A5 (2019)F I MK 3546 56 23 i 4 S FLK R 3 X B Bk Bk a3, LR K FE bR 2 BT,
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FLAR X7 35 5 B 2 10].
2. MAEFASHBEKIR
2.1 MRAE

211 ZWTERY

A5 2 B B R BE LI M BEN L AR A R M e M I Geit &, e SON S TR N 25 TR 0 2 2 T % 0 A
SERRI T, HEX AR A B Z (x) FEAE S X, x+h o (h ARFRHEE BRI AR A 2 22 (05 22 2 258 SUN
Z(x)7E x J) LR Z R, il y(x,h), B

1
7(x,h)=§Var[Z(x)—Z(x+h)] 1)
AR PR BB S AR B I EL T, p(xh) 5 x BUETR, REK#T h. T2E2):

7 )= 2 22 e @

Fox, R aEE h A RRECh 0.2, S5 &R EEILI 26 MEUE, RN RGEZREHE Y =(h) -

2.1.2. RERIHEE

v AR ON B 8 (Kriging), @&iibkgiit M FENEZ —, WNGitE L B, £ MEEHK
PERIAR SV R, FEAT PR X35 P o DX I A8 B R BB AT e i DAt H I — b7 ANAE 8 A 2 2
XoF 7 (8] 3 A BB SR AL S A Je I At v —Fh ik (B A, 2010) [11]. 5o BRI R 3 FH 4% A2 [X 4
AR AT AE 7R (R AH DG

B Z(x) 2 WA R SR XA, FEIX BN BL X, el A XCF 2R
Z,(X,)= \%IV Z(X)dx HEAT RTINS . 75w AR VAT, IR AR B A Va0 e E
B LRIt 2H Aok sk Al THE

Z(XO):2?:1/7“|Z(Xi) ©)

H, Z(x),i=12,--,n ZoRCMBOWNME, ET0mR KN SRR IME, Rl A& x 2 —1
ARKAE R, FEA BRI TR At Tolmflith. EIXER T HA R HIRE, X (%) 1k
VR, SERBUE A A, MY A =1, WRIBRRE TR LR . Boa A,
1% B H e 0245 2138 ve LS 7 FRZH R FR S5 20 (3) I AR i

n

LAY (%0 ) Fu=7(X0%)
AL
Hordr, u @AM AL RIS B R R B H SR s, 7(xi X ) FERENLAE Z FERFE A X A X, Z R 22
{8, RAFH RN 925048 22 bR B
2.2. BEKIR
ARILVARTFEE 2012 £ 7 [ 126 DTG0l FK EOVREAR . 1241800 9B 13.6 mm, 280N 14

(4)
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mm, MIE K ESEMP A EERE, 2012 £ 7 A A BKERIEDN, a8 NYE . 2012
F 7 AmBERRNEKERN 224 mm, FPBKEN8.2mm, ZEHN142mm, 2012 7 A=A
126 NS G0l S K BB R A B R ZERE . & 1 Z AR A

Table 1. Basic statistical information of precipitation (Unit: mm)

1 BKENEARGIHER(ERA: mm)

ZH R K &
Bl 13.60
SADA 14.00
SN 22.40
R/ME 8.20
HAR 125

IE UL B S m Y 2012 4E 7 A s maE K E AR, Wi 1 pR. B 1R x iERORASE, y
MRRAE . KRR AER T RN TR HE 16 DT RIEAL B AT, A2 R E k. A
BRI BUE H, BOKEE P R R A MR, IR ER D HALE KRR D> TR, Bk
BT Horp, BRI R O BK R SE T AR, HOU T AR E, ASCR
TR s JA) LA ) 5 PR A B 7K BRI FEE A% s P B 7K
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Figure 1. Precipitation distribution map of Yunnan Province

E 1l ZRdEfEkENHE

3. R

AL FEERRGHEEE h =02, 04, 0.6 55 26 MEE, H excel AbFEEHE, HHEE(2)nT 43 2L 5048
ZEREUE y7(h), 72 ATK:
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Table 2. Experimental variogram values
2 XUWTERKE

h 0.2 0.4 0.6 0.8 1.0
7(h) 1.93 3.16 3.48 3.73 4.52
h 12 1.4 16 18 2.0
y(h) 4.29 5.49 5.27 5.41 6.41
h 2.2 2.4 26 2.8 3.0
y(h) 6.34 6.86 6.34 7.33 7.47
h 3.2 3.4 36 38 4.0
7 (h) 7.92 8.14 8.28 10.02 12.79
h 4.2 4.4 4.6 4.8 5.0
r(h) 13.09 14.65 16.95 15.89 16.42

N T AT XA A B AR ME PP ERCDRAR R A S0 20 22 bR B 5 R A2 22 R AL, BROIRAR TR bR 5

0, h=0

h)={C,+C|=——-=—|, O0<h<a
rn)-{e e 32-255). o

C,+C, h>a

K, Co ke E, Co+CuMaMH, Cltm, a W&, y(h) A&EFKE, houliEE.

Zidits, Hea=389, C,=141, C=816.
ARSI EAR B -
141, h=0

3 1
h)={1.41+8.16] —h—-—h®
7(h) (10 250

8.16, h>3.89

), 0<h<3.89

®)

(6)

G2 2 F 529020 72 R BUE A5 B T EUR B  _E R BRI BROR AR ok B RIHUL &, 15 20L& BN 5] 2 o :

r(h)AIME

hAYfE

Figure 2. Spherical model fitting
B 2. BeRREE
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FRA NG KLITE OT~107", LEEAATE 20~30°, BUERERIZERE 1 By fmid, WAL II%E
ARG — AR AL, R — MRl 5 I 07 50 77 160 b B 8 5 A T 0 =/ A At AT T
LB B 58 15 So BRI = AMEAR S0 S1v S50 Sp ORI = AMREA A IIBEARE BN yar Yoo oo
DR 21 So HOREHHFE K A o = 300 Ay o I th 630 i A A T 2 A

[K][4]=[M]

/\EP:
2'1 Cu C12 C13 C14 C01
C C C C C
A O (S Dl PO (V) B i "
Aﬁ CSl Csz C33 34 03
A4 1 1 1 o0 Cos

B A 2012 4 7 F FEKE I K B B3 i 1° x 1226 5 RS TR o 0 R P ERCDR A 7Y 265k =X
38 o SR T RE L K T 2 B AR PR AN A A R KR, e S S 2012 £ 7 ARk E
mn# 3 fim.

Table 3. Spherical simulated precipitation value table

= 3. HRAR MK EER

. BE 97 99 101 103 105 107

27 S
20 NaN 22.44 23.57 NaN NaN NaN
22 NaN 22.90 NaN NaN 24.97 NaN
24 23.315 22.65 22.46 20.17 19.71 22.33
26 22.23 21.44 20.18 20.59 16.16 NaN
28 16.31 14.42 15.65 21.28 18.95 NaN
30 NaN 10.43 NaN 21.29 NaN NaN

FIF Matlab B, AR BRRAR RIS B K S8R5 1 2 m A oK ES e, Wik 3. K 3
A2 B Bk B 23 () o0 AT B, o] DUIE 25 R 8 MRS B AL Bk & 7e il oAb, BB K EZ R .
BE bk 22 S, AT DADH B i) B b 2 HEIE B RO AR PR AN SR K R S SR 1. ANTERRK R A
LG X AP AE K I BHEYD, & B 2eHEAR O AR 77 s 7R B /K A /D VRV b X IR L i 2 R 2 B VR,
[F S VR R B KRt ORBE b J REEA I K TR Ko 35 70 4K, BT 23R IE = 1 A A
WEIEE B, SUERE KA AT T, MR D, (H23 0 X E A,
[F B K 73 b X H R 250 R 3 0 5 o ARFT A, SRR S AR TR K B X 4 2 5 B B (TR 55
2021) [12]. mFAA N EERIGES . EAR, HARE. BRI, HENHKERR/NES, Hib, H
At HEAF N FKE R OER . 86 mAFERIHEET UKL, 2006~2016 4, BN KRIEY
FEFNTORUZERG N, PR LS MARA AR, For, A RPIE IO AR & LERRAIC 5%, BRSEME TAR 5 be g 1
5%, [F) A AR A Rl A S 2 BF VMR TR AR B S DU/ N A A . [RIR, B 4R 57 & LUK /K
BB RS, <P T K RE R AR T3 N, S nmE A R 70%, AR H w3 ERE K S 26.7%.
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Figure 3. Spherical model simulation diagram

3. BRRARBUEE

SR, RN RS AR ARE S N SEE SR AT, =B AR K A fR
FRASE . (HE, ARKIEHBMRRIIR, KONESEAL . FEaits . BEAE A AR Al /5 K FL
KA TIRZNAA, WM AR R . 8 KR X el Atk . AR AR i, 2
LK EEIE &S, AR HKMETE T GRS ARRIAEAACA W EAL,  iE AR KR TR
FEVAR AW KRR BB 1A BR o BRI, 4 e SN 5 38 P PRS0 A b FH K BORR B A7 22 A O U AL 7
Nl R DR 2 Pl A AR M T 7K 22 4 R T 0 SRS A B R A A

4. it 5RR

RGBSR AR P AR AR B B ARFAE DA IR 3, SRR IR A X AR RO TR,
AR R DGR G IE N, KRR SRE, SRER, oK)IR g9, BOKESRERREN. A3
KIL, B FA PRI R AR R © FES SRR A ¢, EIE LS50 e
A FHARREM, LT /RS TRETFRIBX . R R RS, BT RT, EhEM&ELH
TR F LA S S RVARE T A 2880 A P2 B v P M I T 6 K PRI RO AR [, SR B 354 28] ) A B i 5
AL IFE B IR AR AT . @ £ m R L, TR KRS B, KR
W et I AT o 23 P AL A R K BRI AR R AL I KT 5T 25 78 0 i S DX R AU AR A R
FF 2

BeAh, ASCAN SR R BRI 2 A KR E TR @ =88 I r s DO i 2 KUk,
Zo B PR P R XA H B R B A A R . R T P [ U R AR, R (R
e R AU, LSRR R3S, B P R B, (EARAE BRI 23 0 A AN, B /K AR R4 5
AR S B /KU S IR, BT e SRR . P ML S KB R S 25 . @ APkt 28 B R Y
K, AERA XN SRE B R I 3 51 RS A A BRARAR AR A B iz X I R AR I R N R —, B
PEXURAN B i AR 2 r R AN U R AR R AL Ay o LA R AR Tl Uy o TR
P XK A Bk R 25 R LA R %
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