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LGB K 2 B S A R 2 22 e, Hl 220, 7300705 2.F5 5 KM BE SRl 2 2 Bt , 1157
5, 210023)
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—2015 AEAE S RIZRT P35 B /K o 52 I 2R R VR VA 1) W I P B et ek 1) 2 (] o A AREAE o B — 2= DL b f e X 4
BRI KR RN (2) HAMRHE -, ZREZFERX . PG5 ORI 58 7€ X 3 LN A A
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(R Ao R 07 W0LL 181 S B S S AUR JE T I (BRI S BB AN 57, i EL R K T AR
PRI T — /MR, NASERS . WEEER. PR ERMEBKES MG, F
WXTHARHERE BRGNS XN AT T A S RER, (EX FK A H R AZET ]
FEE RS 5 .

R EE AR T X, R FE H AR H B K& 0.50.5 Wk HE S, KA E 5N 3
ANEARIXE, AGETE 2210 F B 2 A o IS L P 16 R0 B K TR RV ARARFAE , X AT B 4
REF— I3 X I BEACIRIL K K Bt FH o A5 AN S PE 34 e e P e e B, ARG SE N 41
(1) Jsz e r ] B K PR REAAR AL, SR PA AR [ S RS O IR e L N, R S A
JRrENEE R Ak K O T B R 8E o T XU ) 2R L A e,

1 BR 5T
1.1 #EH

SR A ARG R B SR G J2 U R AR T T g ) 2] b T v 5 T 3 (2 472
ANEFYS G 1) 0.530.5FEKEMIEEHRE (V2.0)  (http://data.cma.cn) . ZE¥E
FEFF ANUSPLIN %825 FE469% (TPS, Thin Plate Spline) #4745 [al4dif, 4% 1961
R BRI R [ T K T 23 5 0.5 0.5 ) HELAN H (BB KRS p Bl » 45 1B 42 2]
BREHIYY bR 7 R R 3ot B K 2 Te e (B 45 SR R o RV 45 TR W, 4% ST 5 R ah
FEHIMCRE AR, RZERUIN, DR UL REHER SN B /K IR AR AERO) LA R (A% r A B K
PORLRERS LA, vERG A b KRR 4R T MoK AR 2 . T A6 /b i 35 B2 R RRAE
7 -t~ 4 0 FRLAR /N P B K AR AR P2

EHL Y 75 T E 3839 A (AEFZEMIX 1782 4, LT RIX 1083 4, HilimTEX 974
AN kAU 1961—2015 FE1FIE H FE H KBk (B 1) o
1.2 &

ML R, BRK AR L B B R ) X SRR AE D), X = AN K T S R T
Bl I ot B 7 T AR ROt TR AR A AR R IR, DX 43 35 S R B /K B T, 3 8197 < 9k o< 16
251, AP ESSRME AT EEKEL: AW (0.1~9.9mm) . HF (10.0~24.9 mm)
KM (25.0~49.9 mm) . #[ (50.0~99.9 mm) . K[ (100.0~249.9 mm) . 4 KHW (=
250 mm) o FETFERESE K R FEOKITFS, KIEERRN, RIHMBKERTEREST
250 mm B BLAAFLE, BT LASC AR AR R R 2 I A B /K AR AT BRI o 3833 H A% UK L
PREH (3~5 H) . 5 (6~8 H) . & (9~11 A) . & (12~k4FE 2 H) hEFHZES %
K2 18] 3 A A

FI R 3805 BT & B 25 BB TR AR A, THE R AR 26 B A S T A, RS
Ji AR R A o [E 4 T BRI PR AR AR A T o TR, s B K I 2 [ A R
FH 2 5 B0 a4 {E I (Kriging) , FIF ArcGIS £l A SGT-5a 45 F i 2 1) 43 A
2 R E 5
2.1 PE/KERTE T EHE

o E BRI 28 3 A AN, ZEATHE RO IE I 2, N T TR, SEp AR
SRR, B b BRI 20 N AR 02 UK PG 2 ORI R e 2 X = AN AR MR X3 (] 1) 6
MARSRE, HE 1961—2015 FAF Y FIZE 1 34 K B 5L I 4R B W I 1 PG b P 3 ek
AARHIE -

REERIX LS FEMAERKERI A RS E A ERHE, MEFERRKER
LA P M PHERRAE, HEZRFBOKERE R, ML R X EFEMLAERKR AR, £,
B R K 20 2 B AT PR s s e X APk 2RD, B, B KE
Bk B 2P S E A PERE; AN X R E ERKER S, £FERKERSD, HEM
KR KEPEE,



S oo [ 2 A~ 24 B K B 2 AR R 5 i IO 28R it i B K BRI BT 9 48 SRR R — B
EAELZ T, SR v 9 258 (R % i B /K 508l D) B RE PR AR (B HE B K 0 A i JRy . HLT
D2 B B 25 DX /K ) 2 TR AR AL R

HES: GS (2019) 2185 5
1 1961—2015 FrhEFKEFFMFTHENZE 5
Fig. 1 Spatial distribution of annual and seasonal average precipitation in China from 1961 to 2015
H1%% 1 A5, o 2 DA B R AR R DU 2= K B I I ss, H 28 ik s
Ko A S 57.5%. 69.3%. 59.8%. 54.5%F1 79.8%. MEXKE (£ 2) , HiK
R XA T X AR~ S K B R a5y, AR XX AR~ 2 oK B B gD . 7576
1 FE X A K B A ) 22 KA 7.1 mm {10 @)t (P<0.01) . HZEMKZEDL LT 5 X5 5
FEDCP B /K B RIS G I %y, R KX 2 IR s D a3 s B AR KX A
98 1o 7€ DXCF 2 B /K B RIS A a3y, PR LT 5 X R IR Tk D e . AR AR E R XUXCA
VAL 5 X Rk B S NS AR I 3, 5 e v 2 (X S LS Gl a3
&1 19612015 FhEF. FHHEKEMEEFFRTLXEUR N ETAEEESHETE
Tab.1 The interval of average tendency rate and percentage of grid boxes in different variation trends for
annual and seasonal mean precipitation in China during 1961-2015

151 1) 26 AR A4, X (1] B RITE R 1 %
/mm a?t Fias  BEIEEH s BEMEH
Y -14.73~9.25 57.5 33.8 425 12
HE -4.33~4.63 69.3 215 30.7 6.9
HZE -11.17~6.41 59.8 75.8 40.2 59.7
G -3.11~2.96 54.5 17.9 455 8.3
e -1.47~1.64 79.8 28.1 20.2 13.4

%2 HEE. EHEHBKSEETHEE
Tab. 2 The linear variation trend of annual and seasonal average precipitation in China

HREERX LT 2K HiR X

HE -0.13 0.12 (P>0.05) 0.22 (P <0.01)
B 0.03 -0.01 0.28

K= -0.28 0.15 (P <0.05) 0.03

0.08
B = 0.27 (P <0.05) -0.002
(P<0.0001)
EH -0.14(P>0.05) 0.39 (P <0.05) 0.71 (P <0.01)
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g 1R, RIFEXIXAEEFRKER K, FHREMRK, HIChHBEEX, ritT5
X/, HIXPA XIEPRREUN o R KB, BESAREINE
#, MEFMKERRDES, HILTRXESE. KEMEAFROKEMEGMES, T8
FEX RATHN, HRBITFHBFEKER 2.

2.2 NRIFREKEMREKEFRTIEHE
221 BAeZT K@ mgitic

SANXIRE LN A R A, BRI M G TN . R NE . R
K AR R W H KA Z EF A2 58 1112.75%10° km?, 52.65%10° km?,
14.34x10°km?, 2.9x<10%km? I 0.24>103km?; PEILFR XM R K. SRR WN
) H B K THIAR 2 45948 20 )08 1 380.57>10° km?, 92.83x10°km?. 21.81x<10°km?. 4.77x10°
km? F1 0.412x10°km?; ik 28 X /NRE . HRR S KR BRI R B RN 1Y H BRI AR 2 45134
{4374 1 253.9%10° km?, 34.3x<10%km?. 5.21x10°km?. 0.84>10%km? F1 0.07>10° km?.

B2 FEREFREKENETFEKEREFE

Fig. 2 Seasonal precipitation area characteristics of different levels of precipitation in China
InlEl 2 AR 3 LA, AREE XA AL T2 X K F R E LU Oy, B3
PUINE . HPRRER I N 32, AZFLUVNRIN T, SRR T SRR . Hillm X FE
PUINEG . HPRAER I N F, EZRDUNRIAI RO E, BRI LU O, BRI AR 2

R o R TEIAREL D o AN [R5 2 B /K BB/ o BT ARAOR, Bk BB R o5 A TR

*3 HEREFREKENETLEKERG T /10°km?
Tab.3 Seasonal precipitation area statistics of different levels of precipitation in China / 10% km?

IRERZE X PR IX e FE X

= HFE KF XF FF HFE HKF XF FF HFE HF  XF

/N 1239 17635 1088.7 339.05 1522.2 1946.2 1369.8 641.39 35349 20514 1228.8 356.46
R 40.63 1121 47.17 9.8 85.24 184.62 7232 2584 180.17 63.12 11.57 0.23
K 8.79 36.51  10.95 0.85 26.74 3999 1535 43 44.08 4.87 0.44 0.04
£ i) 1.03 9.02 1.56 0.103 4.38 11.34 2.89 0.49 0.06 0.25 0.05

KR 0.08 0.82 0.203 0 0.24 1.196 0.31 0.456 8.33 0.042 0 0.46




2.2.2 HA=ZET K @Rt R HLE

HH L 3 W, = AN XA [ 45 40 H B K AR A I 756 ek Bt 22, BROKER R LASE,
H ARG H B /K TAE N AR SR R BIE &S . REZFERX . PEA6T 5 XA T XD
/i H KA R R, 20 508 2 011.82%10° km?, 1 .800.52x10°% km? A1 2 242.75%10°% km?. &
Z8 XA PG A6 5 XK H K AR5 5

3 FETEFRMEKEHFHEKERERNTUHHE
Fig. 3 Annual variation characteristics of daily average precipitation area in different levels of precipitation
in China



HE 4 IR 4 AT50, = ANXI/IN H P38 B K AR 5 b A8 fh #3435 S IS S D a3
R Z XX HPHIRKTE RN . Al KW SRR WA RIS Dk, Hiksh
AR, INHEA AR R, 2% A 15.37x<10% km? {10 @)t (P<0.01) . PidtFFIX H
SRR K TR AR I 2B D S, AN 13.4x10%km? {10 a)? (P<0.01) F1
0.610% km? {10 a)?, KRV TN FIK 2 WA S DUE O i 35 . 2 X H P38 B /K TH

FUNH 2R D%, BUFE N 6.52>x10%km? (10 @), HR. KR 55 W RIS R 41 2 I
e, HE . ORRRIER R H A RRK AR 1961 SETT AR 2618 BT, 2000 4 22 A B K
B, RJa 2B ES, KEWREAEREIEN.
B4 HEREFREKEHFEKERERET L
Fig. 4 Interannual changes of daily average precipitation area in different levels of precipitation in China
x4 PEAEFREKERFHEKERERELLIEES
Table 4 The linear trend of interannual variation of daily average precipitation area in different levels of

precipitation in China

HRIBTRRIX PEALTF X 8 e HE X
/NRE -1.537 (P<0.01) -1.34 (P<0.01) -0.652
R -0.003 -0.06 0.454 (P <0.0001)
K -0.004 0.05 (P <0.05) 0.134 (P <0.001)
W -0.001 0.02 (P <0.05) 0.032 (P <0.001)
KW - 0.006 (P <0.01) 0.002

F 1 5 FH3R 5 AT AT, 3228 A 302 ALK /)N R P4 K THTAR 52 30 3 S8 () ik e 34, A8 fk %6 0y 25103
km?{10a)* (P <0.05) , . KW WA KEWAHEIIG &R, L TFRX/AN,
R AR 2 W B K T AR SR IR0 e 35 /N /K THIAR AR 0 26 9 28,1108 km? {10 @)™ (P <0.01) ,
R R T AT S B e 3, 75 9 v T X /0N R R R 8 T R K T AR S B ka3, /N R PR/ T
FAARZ R 77,5108 km?2 {10 @)L (P <0.01) , Hiy. Y FH5 R &6 S DI a4



E5 HETRFREKEEFHREKERETN
Fig. 5 Change of precipitation area in different levels of precipitation in spring in China
HE 6 A 5 A1, HERIFXX /NN ZIHE I, Fl. KNMKRNE
SNy S IitE | Y P N EINE SR IR NEFINIE 7 S P NS S B b ) 1 B A N A T
ARGy 9.56%10° km? {10 )t (P <0.05) , FHMEFEX /M. . K. BIAKRNE
By ISR

E6 TEAFEFREKERFHEKERTK
Fig. 6 Change of precipitation area in different levels of precipitation in summer in China
H1 Bl 7 FIER 5 Al %, K2R 2 XX /)N B A58 Y 2 I Osk a3, /N B /K T AR AR AL 26
14.6><10°km? {10 a)*, . KWK ZEN 2HIE &S, HIbTREXAN. PN 2
LU, /N K AR AR AL 3 21<10° km? {10 &)™t (P >0.05) , &N ALK R S B4
e, Hilmm XN 2B, N BRI 12>10° km? {10 a)™, H1R .
KT FH B R 2 DA ka3



B 7 HETEFREKEMFEKEREN
Fig. 7 Change of precipitation area in different levels of precipitation in autumn in China
HI P& 8 MIZ 5 A4, AZEARMERIX/NM . . KETARN 2 IES, mik+5
XNFY 2k ES, ey R BRI &S, Hm s XN T RIATR
MY SIS, /R K AR AL # 0 9.97>10%km? (10 a) s

8 HETREFRMEKELFREAKERAETIL
Fig. 8 Change of precipitation area in different levels of precipitation in winter in China
x5 HERNEFREKESTRREKEREUE LGS
Table 5 The linear trend of seasonal precipitation area in different levels of precipitation in China

RAERIX Pl F R PR EE K
5% HF KE &% £F HF KE A% £F HF KE 4%
/INRE -2.5 0.37 -1.46 0.31 -2.81  0.95 -2.1 -0.68 -7.75 0.36 -1.2 0.997

RN 0.01 -0.16  0.06 008 -025 0.09% -016 005 034 031 0.08 0.01

K 0.01 -0.04 0.001 0.01 002 011 -0001 0.06 022 0.04 0.003 0.0003

N 0.002 002 -0.01 0.004 0.02 0.06 0.01 0.02 0.001 0.001 0.0004 -
K#ZMW  0.0003 -0.001 0.001 - -0.001 0.015 0.002 0.02 -0.35 0.001 - -

2.3 EMEDHFREKETEASH



FH T 9 AT, 2 8 2 IR DX R R v 2 XA o /K ) . PR TR AR B B 4 b S B S 388 o s k2>
Fass, AR KX IEETE 500~600 mm /K EIX[E], TN AN 776.65%10° km?,  fif
HAaths K, N 17.35%, %X IEMEE 100~200 mm FE/KE X E, X7 T AR A
635.2410° km?, A5 H 4R, N 25.33%; PHAbLT 5 X AR Bk &6 B D TH AR K B 9 LR BE
KRN 2P0, 0~100 mm FE/KE X XN THRAA 1028.53%10% km?, fit
HHEHER, N 41.32%.

9 1961-2015 FHESREHIEKEEARNHRE N
Fig. 9 Distribution and percentage of annual precipitation area at all levels in China during 1961-2015

HH L 10 W0, BRI P05 DXOMIT 5 5 Xl A 37K 0 3G s 2 1) T
FURVE 73 Bedirb o = AN IXUEE 35 7E 0~100 mm BEZK R X TE], SR R THIRA 43 51 1 482.5810°
km?2, 2 399.57>10° km? fll 2 000.45x10% km?, FIf 5 4 tbi oK, 43514 33.12%. 96.41%4!1
79.78%.

B 25 IR 2 IR IX R K e R XA e /K ) . PR TR AR B 4 b SR TS 38 o s ok D> r A 4
R XX B AE 300~400 mm P#/K & X (8], XM FITHIARA 1 146.87>10% km?, FIT &5 1 4 Lk
K, N 26.37%, T i e FE X AR E 100~200 mm P& 7K B [X (8], b o7 F T AR A 746.1610° km?,
B B bR, N 29.79%, PG5 X Bl PR & I 3G Dot B2 TR B2 A 73 B gaksl, U
{EL7E 0~100 mm PE/KE X 8], XA 1 486.63x10° km?, AT 5 1 45 Lol 59.73%.

KR AR 302 DA DX A 389 [ K B0 I PR TR AR B2 7 70 B R IS 38 o 5 sk e 34, AR 2R XX
VE{E7E 200-300 mm PE/KEX[E, XTRHN 1755.14x10° km?, BT E oK, M
39.29%, PE AL DXRH T i i 28 [X I A P46 7K R PR 30 moxof 7 () TR AR B 7 0 Bl A IX i
{EI57E 0~100 mm /K& X [A], 6 RLFEITHIFL 235 2 462.47>103 km? F1 1 742.9x10% km?, Ffi
S EEI R R, 3l 98.93% 71 69.51%.

AZRIRERZEIIX L PG A6 52 DXCORA 9 € X I 6 B4 7 S P 389 0 xsd 2 1) TR AR N T 4 B O
Ao EAXUEEIIAE 0~100 mm PE/KE XA, 6FR I TH A5 5108 3 281.63%10° km?. 2
489.03x10° km? 1 2 499.43x10° km?, FIf 5 & eIk, 7378 73.32%. 100%7i1 99.68%.



10 1961—2015 FHEERET I KEAR B RBESEL

Fig. 10 Distribution and percentage of seasonal precipitation area at all levels in China during 1961—2015

AT, REERIXFEZENKE, LT RXEMIUZE, FEsmEXHEE, KEMN
AZR N [ S 2 WK B I (1 e /K T AR R T & S Fe o A e, X 5 AT L —80 A
7 S5 2% ik 7K B0 N2 PR /K I AR AT & SR Fa 000 A e, BIVREAS B /K g, PR T AR S B
SRR
3 ik

KT BRI, B ABS O R, ohE 2 A PR K R S A T AR R A AE
HAREAGT RECR, B AT — R op E DR AN R S5 2 H FK B G it 0 A S B
A ZE AT, RN o R TR T R A o R THIAR /N o IXSERF 7 2 B 10N s i
IF, BIE R EIE A2, FE TR SRR BRI FC AT DU DOU Ik 2050 A AN K Bl X i
PR B AAERA (¥ 10 1290, 38 P o 5040 T AR AS 3 v [ K RO AR ARG RS AE , F T 45 SR
DB SRS A, fe S 04 T A s Bt e ] B AKE TR B R B AR ARRE R, R K S )
AT IV R IR 1 8 R s B, A B TR — R IX R B ACIR L, 23 A e S ] A B
KTHARASARFAE , [ I B8 gl g WX Ui 38 A SRR B BLAR A MR, 0 K BRI A 43 i B
FIACA I 77 vk o B BAT B S ASCTERT AR S B6AE L, Kb 3oy 3 AN AR IX T
BEAT BT RIS, AN X DN R AT RO 3, BRRAR BRI & B AN . RIBZERUX 2
MEKZE, PALTRIXEFIYZE, FHiEm e X HFEE . A ZEAN R S5 4% 4K B0 B 2 K
AT & AR B AR, = A DA R A5 4 H B K TR AE N BRI 15 — I R B 2k
EANXNE H PR K AE PR A AR A — B, 2RI D&

AL FAG ) T NGE T2 A L 2 A i e 4 AN () 85 4 /K B 1) M2 15 e/ I AR ) 32
MRFHE, TG 7% 7% RE R 7K B PR R 2 () 3 A % 100, B 5 580 7 SRS YR B s R R A 7 DX 3 Bk 7K
ARG DL, A B TR NN 4 E PR R TR _E AR 5, [N BEAS DT Y & 70 A1 U Y
(IR R e (OE S - 10] I (TR P S AU

B K T AR I AR AEAME 5 4 BRI AL B R TS oA ok, W2 BRI, AR
EZRA T IR I B AR 1 2 A 20391, A AR5 Tl B A (R BT BRI 7 vk LA CHL A P BB RS
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B AAEGORPN IR SRS 0T K T AR AE 25 (8] AR AT SO R AT 9T
4 75

AFEETHE 050.5% H 5& HBE/KEMEEIRE, KHLEES ., wBemE
(Kriging) MARRIFET V5, X 1961—2015 FH[H 3 AN K SRR X [AEFZE 115 5%
K8 e HANZEAT oK AR BRI EAT T 400 o W F04 S SE A . SEhFS 40, ResEn4s
THT 49 S e ] o 7 A T A b AR AR A i, X VPl 2 7 R e
X

iR

(1) H[E 1961—2015 AFAEIYFNZEAT 135 57K & 5 30 HH 2R B VA 1) P b oy i 2 9 1) 4
AFE. AR E 2 DL B X AR AU 2R K S R & REZERIX EL KRR,
RN, AT R X &N, ERRENE/N . RS BRI K E
HEPIR D, BEMAZEERNES, it TREXEBEERN,, FEEXRAEN, K
REFTEL ) I mES .

(2) HAWFHE b, =ANXBLUNNAR Y, HH BRI 2 E-FE S 0N, 1
112.75%10° km?. 52.65%10° km?, 1 380.57><10°km?. 92.83x10°km?, 1 253.9x10%km?. 34.3x10°
km?, % NAIR RN o5 TR /N s = AN XA R S 4% H B /K TETAR AR A AR AR 38 7 — IR R B
Mzk, =X/ HPY KR R A I AR — 5, RIS Rk &S b2 X
AR SR RX A . R B RN H PR K AR s D a5, 7 s 7€ X
M~ KM AR RN LA AT R XKW SN ARG NI RIS R nEs, KEW
AR ENBK o

(3) FWBMFHE b, =AXWYFEFEED/NRAE, BRAKERT SRS &
ZEFIRKZE = A XN B K T AR S0 a3, FBFEME ZE A X R W K AR Y 21 miE
H, A=A IR R B AR S 1 a3

(4) ZRIBERIXFEY) . BRI, Fi e XA R 22 K 800 B 1 TR A& H 4
EE 2SN Jk > e B FHF R AIA TR = AN X B A [ K B 1R 3G 0 7 () T AR R 7T 23 Bk
A, PEAETRIXEY), R, Fi e € XK R0 A P K 2 0 3 I0at B2 AR & A 43t
Wb BEETTH, REERNXFEEMKZE, I TRXESMUZE, HilmEXEE, KE
A ZE AN [R) S 204 [ I RS0 I 14D 8 7K TR AR AR A7 i 000 A AR
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Changes of precipitation area in China during 1961-2015

ZHANG Ya-ning!, ZHANG Ming-jun!, WANG Sheng-jie!, DU Ming-xial,
MA Rong!, WANG Jie?
(1.College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070,
Gansu, China; 2.School of Geographic and Oceanographic Sciences, NanjingUniversity, Nanjing 210023,
China)

Abstract: The non-uniformity of precipitation elements (precipitation, precipitation intensity, precipitation
frequency, precipitation area) in time and space leads to the frequent occurrence of many natural disasters (storms,
floods, continuous rain, landslides, mudslides, et al.), causing great losses to people's production and life, which
have caused great concern. Based on 0.50.5°monthly and daily precipitation grid datasets in China during
1961-2015, using linear trend method, Kriging interpolation method, and forest slope method, the characteristics
of precipitation and precipitation area in three regions of China from 1961 to 2015 were analyzed. Annual and
seasonal average precipitation both present decreasing pattern from the southeast coast to the northwest inland, the
annual and seasonal average precipitation in over half of China's regions show increasing trend from 1961 to 2015.
In terms of daily and seasonal variations, light rain and moderate rain mainly concentrate in the Eastern Monsoon
region and the Northwest Arid Region and the Qinghai-Tibet Alpine Region, but the area occupied by rainstorm
and heavy rainstorm is small; The annual variation of daily precipitation area in different levels of the three areas
accorded with the quadratic function curve, and the interannual variation of the average precipitation area in the
three areas showed a slight decrease; Precipitation areas of light rain in the three areas in spring and autumn show
decreasing trend, and rainstorm in spring and summer show increasing trend, and moderate rain and heavy rain in
winter show increasing trend. The precipitation areas in different levels of precipitation in spring and autumn all
conform to the negative index distribution in the Eastern Monsoon region. The annual and seasonal values of
precipitation areas in different levels of precipitation in the Northwest Arid Region present similar characteristics.
Those in spring, autumn, and winter in the Qinghai-Tibet Alpine Region are also corresponding to the negative
index distribution. The variation characteristics of precipitation area in China were analyzed, which provides a
good basis for formulating climate change strategies. It is also of great significance for the comprehensive
management of water resources and flood control and disaster mitigation in the basin.

Key words: China; Precipitation; Precipitation area; changing characteristics
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