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Abstract

In order to further study the changes in precipitation over time and space distribution in the
northwest and southwest regions of China under the influence of global warming in the past forty
years, the data set of regional meteorological elements in China from January 1979 to February
2018 was selected-Yangkun Precipitation data compared the trend and spatial distribution of an-
nual precipitation in the northwest (75 - 105°E, 35 - 50°N) and southwestern regions (95 - 111°E,
20 - 35°N). The following conclusions are drawn: In the past 40 years, the spring, summer, autumn,
winter and annual precipitation in northwestern China showed a large fluctuation growth pattern
within 40 years, with the largest fluctuation in summer and the smallest fluctuation in winter; the
spring, summer, winter and all. There are fluctuation patterns in each year, the overall growth and
decline trend is not obvious, the fluctuation range in summer is the largest, and the fluctuation
range in winter is the smallest; in both regions, the summer precipitation is the most and the win-
ter precipitation is the least. As far as the spatial distribution of precipitation is concerned, the
distribution of precipitation in the northwest region has increased from the center to the sur-
roundings. The changes in the Tarim Basin, Qaidam Basin and Qinghai Lake have been more intui-
tive in the past 40 years; in rainy areas, the changes in precipitation reduction in Guangxi in the
past 40 years are more intuitive, and the shrinkage of the central rain area in Sichuan is more ob-
vious.
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Figure 1. Time series of precipitation in spring, summer, autumn, winter and
the whole year of northwest China from 1979 to 2018
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Figure 2. Time series of precipitation in spring, summer, autumn, winter and
the whole year of southwest China from 1979 to 2018
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Figure 3. Spatial distribution map of annual average precipitation (mm a ') in north-
west China from 1979 to 2018
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(85~90°E, 44~48°N)HN T R B ZE ML . BT LUBEAR B4R (/KR B X 0 A B AR RIS K £, 4ERRK
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1T HF 5 X Py b Ak SR A0 AT AN ], R Sl ik 1) 2 2 R, X K 0 A3 1 BBk 4 A
[, PEALHLDCHE 27 F, BRI, BEKEZEFRKBERIAAET, o E L X R K P-4 K B i A
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K 4(a)EH] 1979 3 1988 FFEAEES ARG P SEIAR L ALET . k68 3% J bt rpo 3 DA K s A B
BALHS, FHEACTFEIA L 40 mm, TREE =202 P IX 45 P8 FOK /N T 60 mm, X7 SR HLK
W T 22 R A A I T R AR NS DX T Y AE R KA B T 480 mm.
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Figure 4. The spatial distribution of annual mean precipitation (mm a') in northwest China from 1979 to 2018 changes
with time (a) 1979-1988 (b) 1989-1998 (c) 1999-2008 (d) 2009-2018

B 4. 1979 £~2018 EHhEFE IR EFHEKmm a )2 E S FERTE () 1979~1988 (b) 1989~1998 (c)
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E 4(b)& 2 1989 4EF 1998 FEANAEES BRI HL AP0 SEIAR L ALHS . &3/ A s, FEIPEK
SFIIAE 40 mm, [FIFEUAESE A TR 22N 3 S R R T A /N 3 X I AR B KA B T
480 mm. {HFHJEREKENT 60 VH /2 —HIPEIEhIX T,

K 4(c)hE B PG AL X KA BN B KB /N T 40 mm, BRI BEORZMb A8, Sk AR Es. it
2 T P DL R A BV Vb A DX A T Y B /K 25 A B 80 mm LA AR, oAt G AL b X AESF- 35 R UK 3
£ 80 mm LA b, 295 PHdbHX =502 — . PR REKOR T 480 mm 1) X 3 T IR I 47 K 21 75K
B X3, MR BLACIHA PRI 8 R 5 Jire B v AR

4(d)HPEAC X P AR K /N T 80 mm X ITE B 2 VB B4 /)N, X 4 /N B2 PE AL X F 2
—, TEH AR T S 3 BLAC S H S R 3l Hh H IR 43 B /K B 120 mm 26 A5 X8 o P 38045 B i KK T 480 mm
X B AN TG 22, T E4E K 120 mm 3] 240 mm 5 F4K. T/ T 40 mm XI5 R/ X

BT DY -HE R, BRI BTE, o P G 7 R Hp s X P K R A, B R A
SR R 2 b DA% 7 W A5 X A AR A TR D B, o S G RT R S AR R P A X i
X REE A T Z2 0 A0 () V8 ] AR AR IR I L AR S B T SRk . TS, 1981~1999 HEH VA4
SERIR IR LG 1935~1980 498D 27.4% [17], X —B4L AT B A6 15 BR A BRI B A — B BCR[18]; AFFLE
B 44 LK, 78 ARRARIE T 50T v 40 P b X 54K B B0 N 35, 1 A6 23 350 b X P K & ek ka3
BEE SR TS, FEK S I N (B A ) M AE — @ R FE B S B AN X (S5 & T A8 45 B0 (BE )
[19]; PEALTEHEIX IR M% O R BB A . ML RS X, B SR T AT RSB T a3 [6].
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Figure 5. Spatial distribution map of annual average precipitation (mm a ")
in southwest China from 1979 to 2018
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Figure 6. The spatial distribution of annual mean precipitation (mm a ') in southwest China from 1979
to 2018 changes with time (a) 1979-1988 (b) 1989-1998 (c¢) 1999-2008 (d) 2009-2018
6. 1979 £-~2018 FHEARGHXEFIIFEK(mMm a )2 B 5 RRERTEIZE L (2) 1979~1988 (b)
1989~1998 (c) 1999~2008 (d) 2009~2018

BT 7 R b DX AL T T e e R AR, MRS R 2R, SRR R R, B URE I R A
RRIE, SEREK X At 2 BT 22 5, #6016 b b DX R4 7 DY 4 Sk B N 8] 75 78 23 A XA — 2 28 4k

Kl 6(a)BE ] 1979 43 1988 £ THR X, L E IR EE RN TG X B K g e %, FoHp e )1 g
f iR, TV R A X KA X, O AERE K /N T 500 mms 7R P R K SR K R 2 P AR BE K
B RAEFIEH] 2200 mm; PERgHBIX AR, EIPU)IAR RS, B, S2MAI = B AR I IX, R AP
BIBEIKAE 1000~1500 mm ZeAqs VU1 A2 B9 X AE~F 3 B K HoCE AT IA 1800 mm.

Kl 6(b)7E 2] 1989 4| 1998 47 (1) 75 1 Hl [X [ 7K A2 Ak #a FAK IR R 1) P k2L, F )1 7 oy J ot [X i 7K L
AIRFEE PRI, Ko P RIBEKAE ATIE 600 mm; |78 LA K 2= 7 B4R T F K KT 2000 mm [ X
St W S 3 s B A S X /N R A R KD Ak, AR X A K A AT A B I R AR

Kl 6(c)7E 21 78 R 1 DX AL ) 11 178 v S A0 7536 P S 4T 3 B /KR BT, 4 7K/ T 500 mm (1 X 485 K
FEPED s ABAET P8 XA 35 K H B BA 2 (9D, A1 34 e K B e KA 5K 1K 2200 mm 930 F1] 1900
mm, EPEIFEKKT 1500 mm (KX RTEEIGE N o DY) H 02 WX X S B R 4570, 4EF 3B K
HCME RSN 2 1500 mme  SASKTE 1999 43 2018 47 74 Fg Hb X A1~ 35 F 7K A B 2 gk

Vel 6(d)y ) 1 G vy AP 38 e KR R D, KT 4 VG P 3504 F 7K/ T 500 mms S C[RIET, T it
DX AR5 B K AR SR8 o Y BBl S TE DD s DU )1 22 W XV BB 4R 2R 45/ . HEMASRE 2009 4EE] 2018 EHEANT
b [X A T2 B /K OKSE B /D, AR /K B 1000 mm PL R Y 20 5B AR L X =202 .

BT DA I 22 DU 4 L, Bl SR BT, BRARTE A ) L4 H R K R m ke B, (R v [ VG
H DX RSP B K R sl o ) PRI B DU ) 1| A RS X P8 K g A5 4k TR BV

4. &g

RS FH F SR B S R KA, X 1979 4E~2008 41 R ] 78 b A0 7 T DX R K REAT —
FIBEFT: 0 23 At 17 VG b DR G R 3 X R 7K B I 1] P 4 P AR 4 A R BE R 4B FE ) B IR A8k . FFAF AR
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HAFEXHA K. PEILHX BEKLE 1997 4F. 1995 4. 1980 4. 1991 4. 1982 43k B4 4F . HZE,
B2 MEBRAZREKE/ME; 1£ 2002 4. 2005 . 2002 . 1991 . 2006 F5 HlIA R &FE. HE
B2, KEMAER KR KE.

I 40 FEPH X PRI X . B A LA RAFA R K, BREaRE R, £ZFHD)
WS /by, AHRER Y A KR A K. SPHde X 2RBL, FMEREE R KRE, MAERKRD, HKE
FaIL X FEF. KFEH PR S EFEXHA K. 7E 2001 F. 1997 4. 1980 £, 1998 £, 2009 5437
LB PR X A, BFEE. B, KEMAEMRKE/ME: 78 1996 4. 2016 £, 1998 4. 1983 4.
1998 43 RIIABIPURS L IX 424, HZE. B MEMAENEKEKE.

TEH EPEARHLIX, B oA B H o ) DY R SN REAE . B AR EARRE KR B HL X A A i A AR
TR Z, KR 250~600 mm, AREHLFE . SEERBHALE . i & F A P ROKER D, F
BEZK B /N T 40 mm. SEIES BRI T, FRATTAS 20 73R E P AL X DY P AR i K TE B FER Za b 5
SEIRR AL & F A A AR, RS, B R R AR BRI, fE
P T X P 2R 308 R 8 A0 DX s e K 3 R A 25 B S P 3

7 e b X5 K A3 A AR AR P kL, AR P 3 47 B /K B R AR B 2000 mm, P8 RT3 4F f 7K e /IMELIR
F| 400 mmo BFFCRIAT VY 4AE Py, NP SR B3 oK B R, DL R 5, AR LA B 7S
1 RAE 1989~1998 AEFE /K b — A4 B R0, 1~ — N5 LRSS N, £ 2009~2018 4EF,
18 e X B 7K SR T Rl s b o FRIE T PEHBIX B 7KAE 1989~1998 4EIT, [E/KHE E— NG 45 R
Hahn, ABTEZ SR NERE UM X A K R . P10 2 B XS EE RN, HOME
WA BTG 178 i DX P 30 2 3 7K R L/ T 52 s ik >
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