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Fig. 1 Situations of study area

e SR AR XS B BEORL 25 0 BIVL IR K AL
WLIAE 20092013 432 A ¢ A 317K 73 WL A i B
AR RA B S b S ) 1) LA T AR ol % P ) 362 £
ST L 1SR A R TR D R R 2 A I AR R
PSR O . RITIXERL 72 AR E L A B
Ko WL ASCIN %E 19 20142020 4FZ H 10 em
X P R R o AR I R R H TR R
Gfm Bt s EE AT E 25 A i BT ORI 4R S
e SRR X R R 2 M) A O AR AR

SR M E BT 2 TR B AR LR AR
Al ARE PR SE R IR SR T VL TR A IR 10 AR
20112020 4FF5R R A5 LR b DI il i/ & /N &
W B KRR AN AR (R L K 55D 3 b ik i
Btk A TR A AR T Bl AT AL, 32 2L
FH T8 5 V90 4% X dal =5 / 26 /N 22 W3R 19 F 249 11
IR 1) o DA K K R/ SR 36 o 1 1 2 1 B )



5 6 3]

1.2 BEWEMBERWMIERERBEEREME
102,17 S0 P BF W ok i A 9 e B

A F W R L5 A B R AR R
AE B[] G 32/ /N 22 U RARE 5 A FRIZE 6 H
B KR/ AR AR 6 H LA E T AD P&
b5 o o BF T iR 5 50OR RS 45 2 K 43 ) R
A O B R A R 1 S A Sk 3 B RN T 4 )
FE5 A 20 HE 6 30 HZ ] A1 LA R B = Fl
3% BH RN O R

S B AN [R] OGS o B - 2 0 B 3% B RN o R AR
B AR BB B & A, g AN 6], 5 &R
FE B T, 2l i SR /N FE AR kR R AR
B 25 WA B 3R L X 3l 32 /7N 22 7 L R R
Wi 5 K s 7 K AR E O Al I 1 & T BOUK RS R
S BENR A 2 % KRS 5 B i e KL th & B3
K VKA B W AL A 0 L R R
IC TG B R 7 bradibE 22 . IR BV IR /N
A 5 p LG B R AE O A AE B R AL LA,
S AR SCLATR G L F5 L IR bV AR IR R A R H
(6 A 14 H.6 A 18 H.6 H 20 H){E N E Y 5 Fh i
Hh I RS 0930 43 0 LR T B8 R AN (R X3 6 i st
B 9 R[] 2 9 3 [ W & 26 4 B R 43 3 B G A AR
XF SR /7N 22 B FR ROK R/ SRE Y (R ok K E
SR B E A R,
1.2.2 BB 3% BT 96 3 i 0H

P 7 B USCE F B A AR v, 22 VL5l A
Y G B R i 5 8 0T RS 45 2 3 ) 7 ) ) i
BT R 2ok 2 0 Rl b 25 5 25 08 B O R BT v A B
(18 47 S I5F i) RT3t R RN A RS SR TR f R U R
Fofr 09 3% BH W i 4 B (T

>R

I(~r:77+L7R+O.5><

>R Lk

DIR/Lg
>R/ Ly

@Y

o, Ry S A I % B R G B SR TR K, R

Sy s S [ R R R B AR I(E s L o W TR
393 19T R 2o R 0 AR K S H B, L S g o ) 30 e /KR
H R AR 4

SR 400 3 B R ik 4 A L vl SR A )

R
i B R AR 2R R A AR A i R 27 14 B 2

)3

ﬁﬁﬁ%&ﬁﬁ%ﬁu&ﬁmmﬁﬁﬁﬂ%miﬁ

R

=

AT X5 A5 < V95 0 9 1] 3 A RN B 4 43 A5 AR AE B L 55 1 11 52 917
DIR/Li . X
AR SN S A
SR/ T

1.3 EWEMEZERREESRYS
10301 55 A BEAH G R 4 T R R

% JE B 3% B TR A AR A Hb I 22 SO )
G 19 e Kt X il 4 b XK 18 ] AE — 8 R B AR S
SR AN 00T T 38 15 2ok 22 Ml DX D) 2% 77 A= 35t 55
SR AR AR 77 3 AR 2R o PPA SO A 1]
T B RN 19 S B fes G O T B LR A P R A Ml A
17 1 I (9] Ao R i O 1) S K 0

PRIt A 58 2 T+ 8K s S R B R [E 20 ]
RIL ARy (2014—2020 4F) , L K 5 + 387K 53 H 3l
SR 000 s AE X R 72 AN G R T R I A R K AR
2 O P& S 5 i 53S0 ol 30 3 BT T i B 8 4
H5 10 em - EAH XTI BE 1Y 5 RIS 0 0 A
WAL R H S5HEH 10 cm £ EAH X B AE
Z 250 HE BUEE X)L 38 3 R A R S 38 A 18] H 4 A
1% T B SO A 3 B T B BE R BCR 10 em B
AFDOF 1 3 B ] OC &R .

TE P % WL B ¢ R T B 55 % RO R A
G B 0% 3% . 7E K W OR B2 T FDR (Frequency
Domain Reflectometry, $5i 38 2 5 ) 08 4 HE 18 5 (%
R H B E 3K o Bos AR b, 2 PRl R R GT
AN 1R 2% 401 R 45 i DAL SO I K5 4l 2k L W T 4
RS P A SO REAS R A7 B 455 1 A O S 1)
5 K B SNHT (Standard Normal Homogeneity
Test, bR IEZ 3B 51 MER 50 7 35 X 10 em + ¢
AR BE H e WL I K040 9 A7 1) — PEAGE 305 OO, AR
P B R R0 E K M) (hE R R K EF
YV LL BT IR R G A A 5 K E W AT
Aili iz 95 A v RS 32 I T 36t it 7 5 400 1Y) 10 R Al i
HEATREAS O 3 5 e AT ) 165 MFEAR
1.3.2 & FTE 58 B 590800 4

S5 (R I E P TEAL B AR B ) AR g 7T
IR W R T 20 HZE 6 J] 30 H) 7 B 5
FEHCC L) AP AT RFAE » 20 I BEE 9896 8020 H1 5006 =
ANE 3 AL D B 1 (L R 3 9] R R R R 0 SRy R R LR
A VR 4 AR A EREMB B L. 5 TE
AET M B3 8 AH e Z AT EEST IOZRE G R L 45 11
o [ B R g N e e S B A N i 2
3% [ RN B B 23 43 A R AE W R AR AS [R) 48 9% 1 e AR



918 = %

Xof V1 et 1) B 23 A0 A R AT S 45 A 45 b R I 3 1 A%
A 0 EE ) A= 7= 8 7 5K 1T ) T S 0 A )
A S PR A 1 0
1.4 BREMEZERRREE EOF 5147

EOF J3 #r BIXS 22 R 7 64T B SR 1E 58 o& 8003 il
A BEZIEAS p DA G p DR 0 A
YOI 37 B [0 326 47 0 ff  BDKG B — XA R B R
A Fy =1, 2, «,p3j = 1,2, ,0) 53k
AH L IE AZ 1 B8] R A5 2 ) R R e R 2 F ., 1
S ) BRI R v BRSNS I E) R R 0 BAE
BRI B A R A MR ER G T LR IR R

¥4
F, = Z“Ufklk_/ = Unty; + Uiply ot vt (2)
k=1

ASCH A DI R ZE RGBT 72 Dl i
19812020 453 40 a B K A i BA 1 98 J3E 45 % ()
72X 40 FR B ) o W 2 A B R AT 28 56 1E 58 Oy i
FFERFAE 1) 8 A ) 2R K0, R 1) 8 A ) B SO
SR Fof 1A ) T JEE 5 1) D 2 T MR DU
RES I 40 a rp 32 B2 (8] 23 A3 AL 5 N ) R H0f %
T H HRAE ) B Iy 3 Ak 25 (] S A B A B E]AZ Al
fik o B[] 2R KO IE - R 15 28 [ AR A5 AR AL T 1] — 2K
S Z WA B2 RSO 246 X (B A o 3 W% 4 I 26 2 A
T LR

2 HZREHMH

2.1 BWEMBERWREESRXS

Xof e B B R SR S A 1, )5 10 em £
STEARGH I 5 8 e C AH o ) A DC PCAEAS HEAT 0 226 )5
X I 5 AH o HEATAHRPEST BT, 25 R R, W&
R R A R B 0. 72, H ¥ it 0. 01 & A
5. i I, 5 AH e, SR CIE 2) 43 A5 R AE A E]
43 Hr BRSO h BY BBE  A E AE A — e 2K
PEXZA, Hialat 0.01 B MWK,

HE— 20 W AE VLR E R R (5 ] 20 H % 6
H 30 H ) i BF RN 58 BE 48 $C L, ) 43 A R AE L R A 43
WL K LR o R e B P AR VIR RRIR AR 4 A
Y. EFWEAMNE 1. 5 AH o0 Z 2 E
F o Uy G IV AN [ 5 9 W 5 R S T 1Y A A R
FER R GE D,

B H53
401
o
351 y=3.86x-0.18 —»"
o
o) O
30 o
°© 0%o
< st ° o )
o p
= S oo
i 20 C % 2o
m}g )] (@] O/GD’
z @ Q@D O
E 151 Q)OO le) //’800 O
8 00 @O o
1o- &% 288020 ¥
° 8®9 o Q@
5+ Qo @@8 éD
0o~ Go
0 Q0 0| 1 ! ! I ! | ! |
o 1 2 3 4 5 6 71 8 9 10
EERI R R
2 0 D B R 5 4R A AR X
I BE 1 I OE R

Fig. 2 The relationship between continuous rain intensity
index and soil relative humidity increment during

the period of summer harvesting and sowing
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Table 1 Classification of intensity levels of
continuous rain during the period of summer

harvesting and sowing
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Fig. 3

Year by year variation of total occurrence number (a) and occurrence intensity (b) of continuous rain during

the period of summer harvesting and planting in different regions of Jiangsu Province from 1981 to 2020
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Table 3 Decadal characteristics of continuous rain
during the period summer harvesting and planting in

different regions of Jiangsu Province
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Fig. 4 The proportion of continuous rain intensity at different levels in different regions of Jiangsu Province during

the early-middle (a), and late stages (b) of summer harvesting and sowing
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Table 3 Statistical characteristics of continuous rain
during the period of summer harvesting and planting

in different regions of Jiangsu Province
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Fig.5 Multi-year average spatial distribution of occurrence frequency (a) and occurrence intensity (b) of

continuous rain during the period of summer harvesting and sowing in Jiangsu (1981—2020)
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Fig. 6 Probability of different intensity levels of continuous
rain during the period of summer harvesting and planting

in different regions of Jiangsu Province
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Spatial distribution characteristics of continuous rain intensity after taking EOF analysis during the period of

summer harvesting and sowing in Jiangsu: (a) first mode, (b) second mode
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Temporal and Spatial Distribution Characteristics and Impacts of
Continuous Rain on Soil Moisture Conditions during Period
of Summer Harvesting and Sowing in Jiangsu Province

REN Yifang XIANG Ying
(Jiangsu Climate Centre, Nanjing 210041)

Abstract: Against the backdrop of global warming, understanding the occurrence patterns of continuous
rain during the summer harvest and planting period is crucial for avoiding the increasingly frequent risks of
continuous rain disasters during the maturation and harvest stages of rapeseed/wheat, as well as the
sowing and emergence stages of rice/dryland crops. Using data on meteorology, soil moisture, and crop
production progress from 1981 to 2020, this study calculates the continuous rain intensity index based on
the start and end times of the summer harvest and planting period and the criteria for determining
continuous rain. It establishes the corresponding relationship between the continuous rain intensity index
and the increment of 10 cm soil relative humidity and defines the impact levels of continuous rain intensity
during the summer harvest and planting period. By employing spatial-temporal statistics and EOF
(Empirical Orthogonal Function) methods, the study classifies different regions, decades, intensity levels,
and stages to analyse the spatial-temporal distribution characteristics and occurrence patterns of continuous
rain during the summer harvest and planting period in Jiangsu Province. The results show that, in terms of
time, the number of continuous rain occurrences in southern, central, and northern Jiangsu is 0.38 times/
year, 0.72 times/year, and 0. 98 times/year, respectively. The high-incidence period is concentrated in
2010— 2020, with the occurrence intensity showing an upward trend of 0. 15— 0. 25 per decade. The
periods of strong occurrence are concentrated in 2001 — 2020, and mild, strong, extra strong continuous
rains mostly occur in late May-early June and late June. In terms of space, the frequency and intensity of
continuous rain show a pattern of “more in the south and less in the north” and “lighter in the north and
heavier in the central and southern regions.” The number of occurrences of continuous rain at all intensity
levels follows the order: southern Jiangsu > central Jiangsu >> northern Jiangsu. In terms of typical
years, the intensity of continuous rain in the Lixiahe region of Jiangsu is the strongest in 2003, 2015, and
2020; the intensity is relatively strong in the north-central part of the area between the Yangtze and
Huaihe Rivers in 2003, 2006, and 2012; and the intensity is relatively strong in the central part of
southern Jiangsu in 2003, 2015, and 2020. In actual production, focus should be placed on the frequent
and severe occurrence regions and periods of continuous rain during the summer harvest and planting
period, so as to scientifically prevent farmland waterlogging, optimise the allocation of agricultural

machinery and equipment, and rationally achieve risk transfer.
Keywords: continuous rainy; summer harvesting and sowing; intensity index; change characteristic;

Jiangsu
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