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Abstract

The study looked at monthly trends (June-September) of summer monsoon precipitation in Indian
between 1980 and 2017. The results show that the monthly precipitation in summer varies greatly
in India, and the monthly trend varies significantly in different regions of India. In June, precipitation
dropped significantly in the newly monsoon region along the southwest coast of India, while it rose
in the same region in the northeast. In July and August, Indian summer monsoon precipitation
reached its strongest, gradually forming a unique trend of decreasing from north to south in the
southwest coast region of India. The precipitation began to decrease in September, and the trend
was also downward. This study concludes that the monthly change of summer precipitation is
caused by the change of the low pressure in the Indian continent and the related water vapor flux
divergence, vorticity and the vertical movement of the lower layer, and the seasonal trend analysis
does not reveal the actual law of the monthly trend of summer monsoon precipitation in India.
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1. 518

B[ 5 2 MR K — MR AR EN B R4 6~9 A R R XU RN FF K, FK F R D B AR R EN
JEE VA R (R A VR AN B A v PR T 28 R IR PR 2 . B B AR R G — AN L i B AL 4, X
ZH XA A PRI AR TS = AR BRI o AR, BIRE 2R KU 7K B A8 Aok B 32 B AT AL . B
Arh 2 S I 2 IR 7K B R EBEAT T K I 78 . Singh [11Z51 Guhathakurta 25 [ 2] R 5746 A& BLAE B
J5£ AN [ 3 X B 2 XU R KA B N Blsi /D 1K BAR A 35, LRI BRI 22 A8 A Jin [3]48 HE EDEE AR
eI K E 2 N &R, TR R R KR 2 BT A, BRI R R XS K
SALE BN B P Ry 1k LD ik R B R R AR A, BRI b X e X I R K AT M 2o a3, T o R T
1 LK e 5 XA 98D R 4] [5]0 hAh, X B R B 2 XU 7K R 2= 71 A AR A R i et B0 B B 2 XA
TE =N REER IR, 2 A RASR BRI SN 2 2] 6 K, #EMEIZIN 12 3] 16 K, {RAHREY M 30
£ 60 K[6] [7]. EPEEE Z=RFEK 8200 PRl BF F0 R BLEN FE B 22 X% /K 5 ENSO FFE. B /RE i 8
THACHs Tl TR R DA R RO AR 5 S5 KA R AFAE BN B VIR &R [8] [9] [10].  Hi-T[11]55 B 78N
BN 2R KRR K S BV RS B KA — 8 B ORI . 47 ) 2R [12] 55 A L B B B2 28 R /K 8 52 7 e )L AR 25 1)
A (FYNS

WAk, B EE B 2 XURRE 7K R A DR e 3 S v B O i R B PR A 2 () PR R+ g 22 S BT R 1 o B
< B B R 2R 350 H S AN b 0 i [X B8 7K B P T B 3 L5 B0 R Yo A i AR I Ko il N AR O 2 ) g o o g 22 S P Ok
90 K[13]. WA TR R, REFTRIARRTS, B 2= R K 3 R ALY A s 7 AR AT
BEREHAL4]. [FR, EEEZEXCE K E SR SRR B O R FFAN B R [15] .

ASCHIFH NCEP/NCAR1980~2017 4 H ~F-351 7. 43 H BRI AT B FE B 2% XU 7K B R I IR RS FR AL R B
AT T, CAIB R B RE B 28 UK R SR ARRAE W IR o BT 85 5 2 XU 6 K ) FER o
2. &R

Jit FE 08 A 9 [ AR 5 PR B TR O 5 [ [ KU 78 0 (NCEP/NC AR H P8 TR oM ek, s
73 #8% 8 0.5° % 0.5°, EROFEEEEE . KPFEE. FBKE, R, WP k. AR EE. e
JELL KR EE[12]. NCEP/NCAR T3 BT A4 45 A2 Hh 38 B S R B85 i -0 (NCEP) A1 3 [ [ 58 KA 98
O (NCAR)ERGHIME, KH T 44 S otidt Bk ORHA R G0N 58 35 180 2, 0T &Rl (b i« AEAR
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3. EEXpEK D
3.1. ENEEFEREASESHETES

] 1y 1980~2017 A BN B E 2= K F/K 2R 11 (6~9 ) AR A& 35 (1) 22 (8] 73 A o AN 6~9 H 2151
PR K S (1 1(a))mT L, 7 B G e v A AR L ) VG R R AR M X AE AR R 15 mm/day [15RFEK, T
TEENFE AR A BN FE AR JLF0 A FR 345 >10 mm/day [R5 P /K X 3. ERFEARILFE R A A 2 H X
FOPGERANAL 33 4 Hh X = B A 45 7K &:(5~10 mm/day) . 1 P b3 1 57 22 2 52 Hb RN e 350 vy 1 1 ik
TR HEIX (1 B K AL (<5 mmiday) . 5 R LA XA BY, B EE DR R IR AR B X 7E R KB 7R
e B L(b)NENE 6~9 HFE/KEL A B A, MBI, 75K X S mRAER, '
FEENFE AR AL P K o X I T B, T 7 BB 7 R Vi R R PR K b X E T ) e S B O B
. [FIRE, ERE /KR IR M B A A e T S A S5 B K Xt SR I AR R 22 S, FeoKoka 34 35 19
RAAEENBE PR AR X RIAL b X, HoAh b X K I A B .
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Figure 1. Spatial distribution of climate mean and linear trend of India summer precipitation

1. ENEREFRKNSIESZE S R &MES

3.2. ENEEEXEKNZERAESE

BN R KR IR A LS B R AT 2 Frzs. 6 H (1 2(a)) 78 BN AL b DX AL Bt [X 77 2]
WY S B /K R ke 3, 1 B0 P P 0 5 e R s DO S I — S P B K e D i . ENEEALEE R AR ML IX A 7
HFEKEREYE 6 A AR5 In(E 2(b)), 10 7E B EEAAL A R 74 e 0 R K I 77 S ) 2 AL 35 . 5 0k Rl
B J5E 74 g 1 ) SR iR A K IX 55 B PS8~ B v At X B L — € I BRI niea 35 . 21 8 A (K 2(c)), BN
VA AR AL A X Pk i ) AR Ve 30— D W6, JCHR A B EE P 7 R A 16°N DA T 1t XS B 7K B S ik
b, T 16°N EAABH B K U B B8, TR 1 F AL i B 35 02 s AR AR AR . ENEE R AR HBIX 8 H FaK
LR D . 9 H BN KB SIS RV B AT = A BLR Y R (A 2(d)), BRI PG
FRAAE AR X R 22°N A0 X R B L S 25 ARSI S o 3 — DD, B BEAR s X Bk 7 B o 2y
HYGHIRA, SR

HIE 2 JERT A B, AEENREZR AL AR UG R Vo s B K L IX, BROK IRV 3 72 S T 8o BT AR B
IKEIHR KRGS . tehh, ARAEHIX B K AR I R S i A U e 7~9 H, H 9 AR %
HaS i TR BN B AR AL A X AR 6 H Bk B S 0 o 6 12 7h R i 2 ) o e /K L X el
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Figure 2. Spatial distribution of linear trend of India precipitation from June to September
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3.3. P ESEMZT X HEEEAELHE

K] 3 24 1980~2017 4 6~9 H g P [ SURRHIE L &S o M 6~9 HilE- PRI SRS RE, 6
H (& 3(2)) P KR EKRIFAEERAME AR, — /M FEETILES, HizdSEHR&. 7 A (& 3bh)E
JEVEH RS R, 8 H (18 3(c))M 9 H (18 3(d)JFaaUEimss, REuEEE: 51— TENEARILH,
R EERT =N AR, 169 BB NG s, MESEARE. WEH RS ERLEEERR
E, 6 H (I 3(a))F1 8 H (1 3(c)) et s i 2= [ i A B oA, #RRINENFE P bt X 5 7R pg B 25 3G 5,
ERE ARG R g s 1 X B S5 Rk 5 RS, B 8 H B EMEEE SR, 4k, 7 H (& 3(b)F1 9 H (K 3(d))EPEEHLIX
PSRRI BRIV FREES . BT PP SRR B0 A48, PR 2 52 B
b2 R R 7 Y PN 18- AL (S 5= B S By 35 R A i 1A 1115/

34. REAXSH AL

K< 4 24 1980~2017 4 6~9 H 850 hPa {4 m E FX KR . EIW I, PR A mEEe AL 7 A,
8 A 9 AMEW, BIEEKMH L WmAAEEE, £6 A0, MEFOM eI, 7 AMKE
BRI, JEEYOK, RE O s 8 AR R ETRES, JEEE; 9 A R s —
BIRES, AR, R, B AR XA K IR S, 7E 7 H0iEs, 8 AR 9 A iz
nag . MR B2 R ATRE, 5= 0 GREGR, 9 H 0 RUs iz ss, H7EED - 8 Ko X
WA BDVE R E, BRI LARE KAy, AU H BB AN K o tedh, B RS R R U B KU BE K
HAEEIEACHAFE BN R AR & X, AR T BT R 0B I 2 MR 2 izt 2 B G 4 X35, O ER
JFERE KSR T 70 2 KR % AF
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Figure 3. Spatial distribution of climate mean and linear trend of sea level pressure from June to September
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Figure 4. Spatial distribution of climate mean of geopotential height and wind vector from June to September
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Figure 5. Spatial distribution of climate mean of relative humidit from June to September
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P 16°N DAL A /KIAREL LARNssta & . 7 H (& 6(b)BEEZ I 58, B ORI KSR & X35
FEARIE R [FIBF, EPREARILIB /K PR OIS BB VA 3 1 /KRR HORN 4 A 35 1 . 8 H (51 6(c))
BT 7 AME, D OKIR AR & XA AN K, FRRlE pasiX, JLT- 8. EpERIbE AL
KRR A SR P IS B JEE VIR 4 b DK VSR X Sl — 25 i/ B9 H (1 6(d)), EPEEHLIX 46 &
IEECE RIS A, AT ER R, HERIGhX KRR RERE NE S . BRI E, 6~9 A
850 hPa 7K 38 52 HIURE 3 A 7% B B RE DG o P s S b o [ F) 7 3 30 o5 ) o7 ) Pk 43 A LA e i f —
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Figure 6. Spatial distribution of climate mean of vapor flux divergence from June to September
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3.6. BNHFHHIZACEHE

3.6.1. EEHEENTIFE

B 7 54T 1980~2017 4 6~9 H 1 YK KT T B3 K SRS it A 2= ) 0 A . ERJEHLIX 6 H
SP-$4) o T3 A EIRE 2R T 4 Tl B A 7 HL A B Ik, B EE PR RN T I X A B A
{EL5 B /N o 5 2 W I 1 A DB A3 R o 00 i X P35 3 L A IE, HLBUEROR (B 7()) - 317 A (K 7(0)),
B b X T R A ) A R B, R AR I A B0 JEE VU X A i S T 4 i e g
2o 8 H (] 7(c)) B EE PG 5 i X 6 BIE AR Ao/, AR AL AT AL S X AR AN K, [ B B RS o8 3
o3 DX 3 BB 0. 9 H (18] 7(d)) B R 1 L SE R AR, (B ARALER AR Ak DX AT AR A7 AR B HE
Ik EizE).

Xof 8 ) T BLH B (R SR AT T AT LUK B, 6. 7 TR ELE S (R A L, B 7 FENRE
JEEB. FEE AR X G IE A L 6 A IR, S HOREENE I R X IR R. 8 HENE T
R IX R A — DR, (LA R X (0 2 ke AR I IS RS . 9 H B VI b X R A T U
W, HHRTE 9 H EEEAGHS LAVG 5 A TT 4R 5k .

3.6.2. JRERYIELIFIE

] 8 Jy 1980~2017 4 6~9 H B HLIX it [ g F- 3 70 A . 14 8(a) s T EIEE 6 H IR AL, BN
AR, RILE AP AR D HOh X O IE, RIS, AL IX DUR SRR 3 7 H (K 8(b))
TEERE R AR, ARIGH LAV IX S PR e DRSS, AR, EDEE R b IX B R S M e S e
e, FAthh X R SREE PR R T AR . 75 8 A BT (1 8(c)), B EE A LA R AR AL LA Fh Hh DX ) Ul P FA
W, B R A X S A A R RS, LR X ) R SRR R s £ 9 H (1] 8(d)), ERE S
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Figure 7. Spatial distribution of climate mean and linear trend of vertical velocity from June to September
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Figure 8. Spatial distribution of climate mean and linear trend of vertical velocity from June to September
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