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Tab. 1 Summary of researches on domestic existing satellite precipitation products
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Fig. 1 The zoning map of the Yangtze River basin and the meteorological stations
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Fig. 2 Spatial distribution of multi-year average precipitation in the Yangtze River basin
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Tab. 2 4 types of precipitation data set features
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CHIRPS Version 2. 0 (0. 25) 0. 25 1 50°N~50°S  ftp://chg-ftpout. geog. ucsb. edu/pub/org/chg/products/
PERSIANN_CDR  Version 1 Revision 1 0. 25 1 60°N~60°S  https://www. ncel. noaa. gov/data/ precipitation-persiann,/
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Tab. 3 The evaluation indices for precipitation products accuracy
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Tab. 4 Yearly continuity index parameter calculation
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Fig. 3 Box plots of Nash efficiency coefficient evaluation indicators on annual scales in the Yangtze River basin and different subregions
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Fig. 4 The difference between the spatial distribution map of the annual average precipitation

of the station and the satellite precipitation product
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Fig. 5 Taylor map of monthly average precipitation of 4 satellite precipitation products in the Yangtze River basin and different districts
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Fig. 6 Scatter plots of the average monthly precipitation of the stations and satellite precipitation products in different regions
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Fig. 7 Spatial distribution of daily-scale evaluation indicators
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Fig. 8 PopRra.and Ts values of satellite precipitation products in different regions under different thresholds
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Fig. 9 Scatter plots of the evaluation indicators and elevation
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Comparison of temporal and spatial accuracy of precipitation products

from multi-source satellites in the Yangtze River basin
GUO Jiali"**,DING Guangxu' , YANG Xu’, TANG Zhengyang® ,ZHANG Hairong® , PAN Renwei' , DAI Lingquan'"*

(1. College of Hydraulic & Environmental Engineering sChina Three Gorges University ,Yichang 443002,China;

2. Engineering Research Center of Eco-environment in Three Gorges Reservoir Region ,Ministry of

Education,China Three Gorges University ,Yichang 443002,China;3. Hubei Key Laboratory of

Intelligent Yangtze and Hydroelectric Science ,China Yangtze Power Co. ,Ltd. ,Yichang 443000, China)

Abstract; Accurately assessing the temporal and spatial accuracy characteristics of existing multi-source satellite-based precipita-

tion products can lay a solid meteorological data foundation for the efficient development and utilization of water resources in the

Yangtze River basin (YRB).

The daily precipitation data of 191 meteorological gauges in YRB from 1999 to 2019 and four types of satellite-based prod-

ucts of TRMM ( Tropical Rainfall Measuring Mission) , CMORPH (CPC MORPHing technique) , CHIRPS (Climate Hazards
Group Infrared Precipitation with Station data) and PERSIANN_CDR(Precipitation Estimation from Remotely Sensed Informa-

tion using Artificial Neural Networks Climate Data Record) were used. The indicators (e. g. R, Erus and Exs) were used to

evaluate the detection accuracy of four satellite-based precipitation products related to gauge-based precipitation at temporal and

spatial scales. Pop s Rra and T classification evaluation indicators are used to measure the ability of four satellite-based precipita-

tion products of different magnitudes.
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sued the Report on Water-Energy-Food Link in Asia-Pacific Region. In 2014,FAQO expounded on the water-energy-food rela-
tionship from the perspective of food security. The relationship between the three is particularly important in the shortage of
global resources, population growth,climate change,and environmental deterioration.

The spatial correlation of water resources system development index, energy system development index, food system devel-
opment index, water-energy-grain system comprehensive development index, and water-energy-grain coupling coordination are
calculated, and the water-energy-food coupling coordination from 2003 to 2017, and the influence of working population, fixed
asset investment, GDP per capita and total population are analyzed.

The water resources system development index is lower than the energy system development index and the food system de-
velopment index. The water-energy-food system comprehensive development index shows a rising trend, and low levels of coor-
dination of water-energy-grain coupling, most are at the level of forced and primary coordination. The results of the spatial auto-
correlation test showed that the Moran's I index varies greatly in the time series, except for the following 2004 ,2005 , outside of
2013, all passed the significance test at the 10% level, with the spatial aggregation characteristics, spatially interrelated and de-
pendent. When performing the influence factor analysis using the spatial Dubin model, the number of the employed population,
fixed asset investment,and urbanization have passed the significance test. It promotes the improved coordination of water-ener-
gy-grain coupling. The per capita GDP, population,and industrial pollution passed the significance test, which was negative, sup-
pressed the improved coordination of water-energy-grain coupling.

According to the above studies, the water-energy-food coordination is weak at the primary level, but in the current develop-
ment trend,in the future,increase working population, increase investment in fixed assets,accelerate urbanization, strictly con-
trol industrial enterprises, reduce industrial pollution emissions, reasonably control population quantity and coordinate the rela-
tionship between economic development and resource environment can enhance water-energy-food coordination.

Key words; water-energy-food; coupled coordination degree model; spatial Dubin model; comprehensive system evaluation index;

spatial autocorrelation
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The results showed that: At annual scale, TRMM and CMORPH show higher detection accuracy than CHIRPS and PER-
SIANN_CDR,and terms of the spatial distribution characteristics of annual precipitation,only TRMM,CMORPH and CHIRPS
could reflect its spatial distribution to varying degrees; At a monthly scale, TRMM and CMORPH still have high accuracy in
precipitation estimation,and TRMM, CMORPH,and CHIRPS have different advantages in describing the spatial distribution of
precipitation in different regions in YRB; At daily scale, the four satellite-based precipitation products have a strong ability to
capture weak precipitation but have a poor ability to detect heavy precipitation; At spatial scale, the accuracy of the four types of
satellite-based precipitation data is higher in high-altitude areas at daily and monthly scales,and there is no obvious change law
at the annual scale.

In general,among the four types of satellite-based precipitation products, TRMM and CMORPH have more advantages in
different time scales in YRB, but the spatial distribution of the four types of products is significantly different in different re-
gions and different time scales. This conclusion lays the foundation for the further development of high-temporal-resolution pre-
cipitation fusion products suitable for YRB,

Key words: satellite precipitation product; time-space comparison;accuracy comparison; statistical evaluation; Yangtze River basin
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