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Abstract

The paper reveals the law of space-time characteristic of precipitation in Kunming by analyzing the re-
gional distribution, vertical variation, variation tendency, contours of multi-year average and so on. It
indicates that the space-time distribution of precipitation of Kunming is uneven. In space, the precipita-
tion has linear relation with elevation and decreases along with elevation decreasing. In time, the preci-
pitation distribution is uneven in different seasons and concentrating; meanwhile, the annual precipita-
tion has a non-significant decreasing tendency. The results and conclusions can provide reference and
technical support for water resources planning and development as well as flood prevent and control.
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1. 518

EHWALT = ot R, R4 102°10'~103°41", db4: 24°24'~26°33" 2 [A], HGH R 5 dhub i )23 ok
By, b REEIE, FSREEMNGE. REBEEEETSTEMEE, FESamMyi. REhE &K EEHTI.
FRLL Wl OB IXHESS, db5PU)IE <, SARERESVITAHE, RIUHEAMEE 151 km, mIL9AE 218 km,
41 A R 21,156 km?s

EMAM AT, BRI, 20K hay, HAdbm s, v £HEREiRgg, iz, &
BOPIH . WL K P ) AR B AE, S50 RRMKB AR AT, JbEE =60, Rl R L, FEEA
b BRI, DR AR, WIECARRIE, I E R Z R DUEE & ESUES N E, Al E SR .
KEB o Hu X 3R AE 1500~2800 m 2 [f], H i db 2 ST =W, R 4344.1 m; BARANRNINT S 9071
I, K 695 m, mZETR 3649.1 mo ATH EEMSSEA O L, i, AN, Hdr, mRg. iy b
ST AATHRAR) 88%, ZEHMZ) A7 10%, BIVFZKIRZT b 2%, @ SR g 1 MR T

L BH T M AR FE g A X, B ARy e S 2 U, AU IR ZE IR, A AR T 1) R BRI TE T
THERHE], RAWEUI/DRN, K 552 U R R SN R B R ], TR B K . DRI & B A 5 )
AHHA AR F, ERAT AT 5. BRE . WZRE. T B SRR . AT A X DA
VG e R % o

BT RAMANE S, MRAFA A4 EKEIE™ E R T 2 —, 2H 2P ANYK R IEE 946
m®, BRI 150 m®, O EAR T PR A A X UK B R RS ACT 419 A3 2500 m® RER, B TK SRR T
GBI . Rl TE 2009~2012 AN ZEF NS T EHE B KR, KBRS SIEB IR . K BRI
TR ARSI KEREVIRR, Fhr. FNBAT A RK R R R R, #F 7T R TH
B 7K B PRI 2 A3 A R A A R, B4 B I T /K R RDIR L S A e A R B . HAT, *TERMTTERA
ERK AR ARRE BT TS, AT FERRR, H i TR SR . BRI, HMEZFHLSKE,
NBIES RN, R SRR, H R O R R BRI T B K B 2 A R E . Sk
Tk, ASCRABEBTAKS. AR KR 243 NMATINES S0k, B8 TSR R, R
T B RS AR K B S ATREAE, LR AT R T R T K R A TP RRIE . AR B
PUREETTI, X B4R B K SR ARG SR R R A BRI S H 0 E
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2.1. BRHEH

R RIITTREX NKSC, AR KRBT R S 5 SRR b e M, RHRIET bR AT 5] BERRESE
VEEUT ulihbAS e, HAE ST AR A K 243 ANl i (B QAT T /K SCHS T T3k 1 49 3h)FLTt 6462 whi4F S il 4 [
IRBRME AR KT E, e BORL ARSI R T 50 4104 71 36X, RARD I EZ S, i
KRIIKEN 1942~2012 £ 301 71 4, Ui I M sl i o0 I 1.

2.2. ¥R E

LB FEIX VG A R 3 243 AR RS k5 K 2 45 P S B KRR, 25 REAN TRt dst A Pk B e R ) AR AL R
o, LA TR sk ey K 2 B 2 RS 2, Gl BEK - iRk R A BB LR N SE B K R, DAY
AR N I e B (AR TR N TP AR, T 55 BT 25 4P B4 B K B A O MR et DA O At 2R i
R LS4 TP RoK B EEE, Hr BRI AR K A 1w A e

I TEIX A 71 MR 1956~2012 4EBUR R Bl nd, RAVEERGETH A ik SR, B hEfK
EREN. TRFEKE. FERKERZR Cv H, #HTRKATIGTEIR M, SflFERKEZMRML, R
WY T AR R K B I [ A AT T RIS ERKE . TRFRKEZ EREHR AT IR, Ak
RIEAN Api=a+bn; s APCAS i SERIEETs n N5 TSRS 5 a, b NEIAJ RE AR ATRER . MR
AR IE AT G R n 4 N K B IR A2 Ik 5
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FKERTRERZ —, RERFKMEA LR P BRI T, KRR 200, R B )42
AALTE S

3.1. BEKENZE ST

3.1.1. X457

ELHA T -1 1956~2012 4F 22 4T 4 4 /K B E 500~2000 mm 22 [a) 284k, 4517 FH4E f/K BN 962.0 mm, &
Rk BN 203.5 12 mP,

BT thib = ma i, A AR ARG T A SRR i, BB TR K B T2 S A R e . PR
RS, fEMLIX A A R A . AR TR Ab B R 2, L. R W
PG s, o LR B T AL A S ML KIS IS . RN Bl —ar &R Z ;s &L
B B NI N Beb e il X 2 THIX, WX 2 T s Ay, BEE g2 240 Sk
IR AT o TR Ve A A b, 2R @R, EE R SHE K ERZ 12
PR 130 XU (P53 B 5 1L 336 2010 4E /K &Ik 20185 mm, ZAEKIME Y 1649.6 mm:  fe/b Jy il N By e Ak i

Table 1. General information of precipitation analysis at selected stations in Kunming

7 1. RAAmEKESMERRERBRR

itk IR AR (km?) b % S B ARk 3 AR (m)
KT 16,915 162 3867 837~3227.7
FRIT 3962 69 2147 1330~2122
ARG 279 12 448 1100~1940
A 21,156 243 6462 837~3227.7
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2009 4F[# /K & 385.5 mm, Z4FE¥ME K 658.9 mm, HAE L 43 Ji 2 5.2 F1 2.5, PRk BLZ6EE 1Y 22 km), = 221k 1497 m.,

WP RN Z AR5y, EHE AL WX MPIANDEX: 2 W IXERFKE 1200 mm PLE, —=67
T oAb R B A T (R HE L, A Tk b XS R XA Sy, A R &, FERE/KEA 1200~2000
mm; URHRIBIVCR T, R ARLRNLI KIS —r, AEREKESA 1200 mm LA b =R T
FERRETL, EhREE R ALK —T, YGRS, FERKETE 1200 mm At AR, A0 hdbE s
SYPVL W] N A S, SRR K EAE 500~800 mm, DL AZVEI AL AR S T B . e T Y g A ]
U U . AR PRI, E KN 700~800 mm A . 4B /KB 800~1200 mm [ () A T R
X, X AT 2 WX 50X Z T KX .

312 EETHI

DA bR X K53 2 P ARG (1), AR T LB AR B B KRB A e %, sebr EAERMATILX “—1l
S0UZE, FHEARRKR” MIGARE R, 5 LA LA XS A W 38 7 A o B K & 5 s R Y %
R D)FERY, ELX—ANBUNMOTEEA, EREKER SR BT RIEZHES, FREKE SRR R AN S
R[1], AREXKEAEET X R RE, BAAR:

| £5: ZRAbESHEE L, P=0.3011H + 178.8, r=0.99

2k PARFBE T IMTEH, P=0.2491H + 411,57, r=0.95

M2k FARERELRILES, P=0.373H + 248.34, r=0.96

IV £5: BERLL 5244y KIE 2451 - Fiowili, P=0.3331H +388.22, r=0.89

AN L DX B K B 100 m 316 5 22 S AR AR K, 1 1L 1S IV 264 100 m i3 437> 30.1 mm. 24.9
mm. 37.3mm. 33.3 mm,

KRR B B, PRSI Ll X RY EOU BERHRT (R Ec R, ELk g4k s i K 248 3000 m BAF, AR IX 7%
HUhER ERE 3227.7 m, 2 BT E MR S B0 . AE H RTEORMR R, AR R B R T L X R R
BEEW, ZEANESEH LY RIEGRE)A — R KR, (R 3700~3800 m 2 [, b hifkil
A B K B 7K s B A e 2] o

FEoK B o0 A B 5 AR A SG4h, I S5 mA % VICR[3], ME-—mEmE, @RS <R b rHEH
2 FUR AN RGBS T D0 246 A R A 1500 KB 22 W9 1 AU D R o s Tl A )2 2 (18 2), R 51
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Figure 1. Relationship between precipitation and elevation in Kunming
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Figure 2. Relationship between annual precipitation and elevation in Liangwang
Mountain

2. REWCEM)FRKESSIERXR

A B R BAT W RN 22 57, Herb L BIR K 220 5 K, B v R (R EL 2 A I D - 3 1L TS B Kk A [
LA 1L BT R B R 4 f K %2 15.6%

3.2. FKEREE S

3.2.1. FpEKEFATIIFE

B HTZRA . SR B 5 S ZE s, (BRI 2 IR, BT
B, WIS, WEEPEER, TR LR AR SRR

MEARE N E IS 2 FHE NSRRI 3 kE, HamRM—5, ¥ohmER., &iiqRKeEFEE
HHETTUHGG~10 H), — 85241 85%~90%, Milli(11~4 A)—f& 5 10%~15%; L PEELSLR K 4 MHEIE
I E—2, 8 6~9 H, HAFN 67%~72%:; K H FEKERE S IXHIE 7 A8 H, DHr X Hl
16 6 H (WI/MNIH R HIE 6 H), o 19.4%~22.0%; f/MH BEKEHIE 12 5.2 A8 1 H, {4 0.8%~1.8%.

MEREWEG 2 E P NERKSEENRE, EENERD, UHEFN 3.8%~5.8%: HZHAEN
27.8%~35.0%; KEMERZ, [ 45.4%~54.2%; %25 12.8%~14.4%. FE/KEZFET AR, 2 RHARE.
B o BT 2 BRI 0 E 2 E K, JCHEFRFMEYI(G~5 AL A=K KN, FKERD,
EAKBEE G, HERNESYERSNE, EEHNAER =FES, THEEmMLAE, WEEE
FARKS N B K A 3T T 5 BK .

3.2.2. FFHRKEZFTHED

MR R IR K BB DI TR, RSN R, 24 REKE IR NS, (AHER
IR ETEANIE, W 40 [ 50 ARSI X R B I S (1] 6), Al T/ NI A b X KA
2k [ 1955 SEHUIINA KR, T sl TG, R EITIRIE, WU, FEmd, 287
PIREIKE DN 714.9 mm, J& T B WX, W AEBURM M 48 2009~2012 48 A 1 14— 38 K R0 i AV K,
AT/ 98.2 mm, FUH DR RTREAE H Tz X B AL I B SR BRI 32 I W SR i B e X
/NP

MRS T BFFKERGERDINE, TRERKERREA NG, BFRKEZERDES, HEb
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Figure 3. Monthly precipitation distribution at representative
rainfall stations in Kunming City
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Figure 4. Multiyear precipitation change trend and distribution

chart at Kunming Station
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Figure 6. Multiyear precipitation change trend chart at Xincun
Station

6. FAT UMk B2 F L WEHE

FERE AR K RSN 3, YOI 51 RS R /K B DD iR R it 2= B /K Bl NI A sy T B B 38R B ) KA
FERRIK IR TR 1,44, THRZE PR S 8D R 9-3.20, W 2= K B 3 B R TR K E b s .

3.2.3. KB ERRTLRHE

1) MAELL. ARYE R S AR ST K SR i, B KRR K & B N /K 22 fHAE 545.4~955 mm
Z I8, IR E/NAE 1.9~3.2 fif; & KEERK &2 24 PR R 1.3~1.6 ff, R/MERKERZETF
BIRE KR 0.47~0.71 £5 o HE P KH 5 WY Bl e K B AR BR AR AN K, H AP AR A EOR M R BE N I R b X, AR AL
ANIPSE ATR:

2) BEZH. WRAFEKEEZRE R Cv HRL R FERKER RN, Cv H KR RFFRIE R,
SN G 4T R AR 75 R 3 Cv [ 7E 0.15~0.23 2 7], Bi4d MoK EEREL(Cv 14 0.10~0.25) [2]F
Eo R RERKEZINLX, %R CvED: FRKEDIIIX, MAKX, 2R CvIER, JHH
CE R K RGN T k) o

3) FMBUHT. BT FERKEFEME FEEZ KEAHTEM, FKREGHMKEZE RN, BAHEMN
JAMYE . IRERE W RN 1956~2012 FK RAVERKEZRNZL (BB o iT, BEKEERRR I FR A H
BB, — B Sa WA e B A, KR 16~36a 2 8], & —ANE AR, P A =B
HFEMBIRAK . ARG LL ZZ A M 2 (KIS P LAE H, BEK BRIV BRI SAF AR, F R 5
ARSI, ARAHE BN, X EHIE RN SRR A O

4) e HERG R BURBOR AR AR P, > (P+0.335) , AN P < 37.5%; RiK4EP <(P-0.335),
FHRLATZE P > 62.5% A £ K SE R K AE[4], Gl @S =F /KBt KRR, THEEE R 14 KR
Jo Fo 5 2 SRR oK B LA K 1 K (b PO Z AR 4R MK B PORSE — R K B 0 BT 2240040 H7)
SR WA 20 WRPTRIER RN 2~4 4, EFFHCN 2~5 4, Kih 0.70~0.89, Ky 1.11~1.34, FFLEHIL
FIKFERIREH B2 T REEERKER A, R IUEEE 6 I, TKE 34, EME 3K, &KF 445,
BONEFFE R IR L THEMTE, (HEMERLE TEFEH, KHMERMTFEN K TEFE.

4, &g
MER AN HT AT, L AT 5 g A Lt X K B2, KRB . . T K
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Table 2. Statistics of continuous wet and dry years at representative rainfall stations

3 2. R ARMENEFERBRIURSEITR

R RS TR HERNAE B
w4 Fons ‘ AN 3 R R AR AR 5K ANIR] e 2 R ARSI K
wy 2 3% am sm BT e am ax se FHC
& B3 1951~2012 62 4 2 0 0 3 1.13~1.34 1 1 1 0 4 0.72~0.75
=5 1956~2012 57 4 1 0 0 3 1.13~1.32 1 2 0 0 3 0.74~0.81
NI 1953~2012 60 2 1 1 0 4 1.11~1.33 2 3 0 0 3 0.66~0.93
IFH(E)  1954~2012 59 2 2 0 0 3 1.11~1.33 3 0 1 0 4 0.68~0.84
Hr 1956~2012 57 3 2 0 0 3 1.12~126 2 1 1 0 4 0.72~0.83
ZT 1956~2012 57 2 2 0 0 3 1.09~1.27 3 1 1 0 4 0.76~0.90
A 1945~2012 68 6 1 0 0 3 1.12~1.25 4 1 1 0 4 0.74~0.84
= 1954~2012 59 4 0 0 1 5 1.13~1.34 2 0 2 0 4 0.67~0.89
Pk 1955~2012 58 5 0 1 0 4 1.12~133 4 1 1 0 4 0.70~0.89
o 1956~2012 57 3 1 0 1 5 1.11~128 2 1 2 0 4 0.70~0.83
S| 1956~2012 57 2 1 0 0 3 1.14~125 5 1 0 0 3 0.77~0.90
N 1956~2012 57 2 1 0 0 3 111~114 3 0 1 0 4 0.74~0.88
e 1954~2012 59 5 1 0 0 3 1.09~1.23 2 1 1 0 4 0.72~0.86
Fibk 1956~2012 57 3 1 0 0 3 1.09~1.28 2 1 1 0 4 0.74~0.87

b, EUWAEN R TS M X 2 @ BN E K TR, IRt AR AC RN TR, AT 93 585 A R I s LK 53
RIS MM SAROT A 5L (R R I 2D, RT3 N & K SRR T ST S 4 i 1L X I
PR TAE, WA OR B SR T Bk f 2Rt b, 258 sl AT I 231k, &b SR B E R
It 55

AICHIEIE TN ERK R A X A . EERWULEN Fhr. RN, ZELAEBERL,

TS IR BEEE RN 2 0 ARRFAE - B 7K S8 55 (4 BB RO ARSR (KI5 £ 3k — 2P R 7T
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