Climate Change Research Letters S {ZZS LA 5 PR, 2023, 12(2), 339-346 Hans Y
Published Online March 2023 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2023.122035

T FEAE R BN REERSES
BT FHERR R

e A F 7L 7 &, Fed A L8 &Y, 7RRAL w B
RS SR, g i

PRAT IO BILE s, Y095 BT

WRAT =R IR AT, L B

LB TR, B, WL

LR R AR, JER

Weks . 20234F2 140 FHBER: 20234F3H13H; KA HM: 202343200

wm B

FEAHCITALE _EIREAENAT R ENBREE ARG ERREENPH. HTEROMEHS, ©F
R FEARET R KL IR 7E 25 18] _EARE 400 78 3R « 28 52K Fl CMORPHA GSMaP 7 58 &k FE K BB 72 />
B R BE_EXHRIT I 2R BN KB R SUESIHER T R i . ARG RERH: £ARE L, LA
= AR mBERAK A G, EATA2HEKRELH), GSMaPHICMORPH_AD]EBF45S Ik S5&s; 7
ZEHFH/NTEAES, BTN EERMES, 8H LAATH. oA PAMIAK. 10A LAM T4, 118
ARSI B KIS s X RSB /N Gt 728 REAFEERKE RS L, GSMaP
/1N TR I ) PR KN B08 I XS R B R L A Z % B . CMORPH_ADJ¥, /N EOEKEHE A
FEENA, WIEL06 h/yr, XA B TFR/ADEH . GSMaPREW K BLLE BB 8] P 88 0 o 34,
CMORPH_ADJ R BRH i35 I/ D#a %S . GSMaPiE kB9 H R/ St 28 hn&ds (1 h/yr). AR/
M, FEERLAPAZ/NAR, XEFEFHRBRYNEASBESNEREYMEE. &L, KK
BB FE T KL TS RN SARRFHIE, A BT REKILR S/KENE Z &M R RS .

Xiid

CMORPH, GSMaP, KD-Tree, fitr, K¥IE

Spatiotemporal Characteristics of Hourly
Rainfall in the Eastern Section of the
Yangtze River Main Waterway

Xiu Ruan?*, Ning Li2, Yao Bian3, Shixi Li?, Xiang Shi!, Lei Bai!#, Sida Fang?, Tao Qu>

R
EIAEE .

XEBIH: bBiF, 2T, TR, ZMAE, G, A%, J7EIL, Mg KITTEATIE R BUNT R BRI ARSI SRR
WFFE). S AR FT PR, 2023, 12(2): 339-346. DOI: 10.12677/ccrl.2023.122035


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2023.122035
https://doi.org/10.12677/ccrl.2023.122035
https://www.hanspub.org/

b5 %

'School of Ecology and Environment, Hainan University, Haikou Hainan
*Zhenjiang Pilot Station, Changjiang Pilot Centre, Zhenjiang Jiangsu

*Leobit Technology Company, Wuhan Hubei

*Wuhan Regional Climate Center, Hubei Meteorological Service, Wuhan Hubei
5Chiyuan Science Technology, Beijing

Received: Feb. 14‘h, 2023; accepted: Mar. 13‘h, 2023; published: Mar. 20th, 2023

Abstract

Precipitation is a crucial factor affecting shipping safety and transportation costs on the Yangtze
River waterway. However, due to the complex terrain of the region, previous research has not
been able to provide spatial refinement to meet the demands of inland water transportation. To
address this gap, we utilized two remote sensing precipitation datasets, CMORPH and GSMaP, to
investigate the hourly climate characteristics of precipitation in the downstream section of the
Yangtze River waterway. Our study reveals that September is the month with the strongest in-
crease in monthly precipitation, and there is a slight weakening trend in the cold season (Decem-
ber to January of the following year) based on both GSMaP and CMORPH_AD] datasets. Further-
more, in addition to the significant characteristics of the Meiyu season, there were precipitation
events in the entire section in August early and late, September mid and late, October early and
late, and November early and late, as shown in multi-year hourly average scale data. Regarding
precipitation intensity, our analysis indicates that the GSMaP data showed an increase in the num-
ber of hours of light rain, mainly concentrated in the Jiangyin to Yangzhong navigation section. In
CMORPH_AD]J, an increasing trend in the number of hours occurred mainly in September, with an
increase of 0.6 h/yr, while in other periods, it showed a decreasing trend. The GSMaP data also re-
flect an increasing trend (1 h/yr) in the number of hours of moderate rain in September. More-
over, the number of hours of rain above moderate rain mainly occurs from mid-May to late August,
with a slight increasing trend in recent years, significantly increasing the cost of summer shipping.
In summary, our study provides detailed insights into the hourly climate characteristics of preci-
pitation in the downstream section of the Yangtze River waterway. Our findings can be useful for
improving the safety of shipping and reducing transportation costs on this important waterway.
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Table 1. Data is used in this study
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Figure 1. Buoy points along waterway in this study
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Figure 3. Comparison of remote sensing points and buoys along
waterway
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Figure 4. Spatial geometric distance difference
4. ZEJLfEEE

3.1 FhEKERES

7EFE 5 %1, CMORPH_ADJ 1 GSMaP ¥4 .7~ 7E 92 km (g 8) LAPE FIMTIE L, AERF 7K B4R 5 [ 5
A3 T [ K a3, GSMaP 1 CMORPH_ADJ 7 [ 3438 B AR B A 43731 4 1100 mm/10yr. 2200
mm/10yr, {HEEHEAEER KT 200 mm/10yr. GSMaP i 7s VL [ 255 M IE [ B KA 218
260 mm/10yr 3z & T HARfTIE .

CMORPH_ADJ

nt
3000

2800

2600

annual precipitation (mm/yr)

2400

A~ prec
-8 trend

2200

T, T 900 1220
jy cz  yzbs

800 1200

700 1180

600 1160

S 1140

precipitation trend (mm/10yr)
annual precipitation (mm/yr)

400 1120

1100

300 —&— trend

260

250

240

230

220

210

precipitation trend (mm/10yr)

i 200

vvvvvvvvv

vvvvvvvvvvvvvvvvv

26 51 73 92 112130 145167 189 212 240 253 271

Milestone (Km)

Figure 5. Annual precipitation and its trends along waterway
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Figure 6. Monthly precipitation and trends along waterway
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Figure 7. Perennial climate daily precipitation
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