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• Meteorological data (precipitation and temperature) is vital for climate 
variability studies, water resource assessment, ecological modeling, 
and flood forecasting.

• Declining surface weather stations observed globally:
– Colombia: rainfall stations reduced from ~1500 (1980s) to ~1000 (2010s).
– Similar trends in the Sahel and tropics due to budget cuts and uneven network 

coverage.

• Remote and mountainous regions often remain ungauged or poorly 
monitored.

• In some developed and underdeveloped countries, accessing weather 
data is very difficult 
– Even if accessed, there is a lot of missing data
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• Existing gridded reanalysis datasets (APHRODITE, CFSR, TRMM, 
AgMERRA, CHIRPS, etc.) help fill data gaps 
– They use satellite observations and models to estimate rainfall and 

temperature at fine spatial resolutions (10km by 10km)

• Reanalysis Data are often stored in formats like NetCDF, ASCII, or 
binary, which are not directly compatible with the formats used by 
SWAT or other hydrological models. 

• Reanalysis data come at different spatial and temporal resolutions

• Reanalysis data must be converted to a compatible format

• Many users do not have the technical capability of converting 
reanalysis data to SWAT format, and it is also time-consuming
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• Develop an easy-to-use GUI platform providing near real-
time, high-resolution weather data (rainfall, max/min 
temperature)

– Users can download weather data for region of interest

– Use in hydrological models 



W3S – Weather Platform
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• The World Weather for Water Data Service (W3S) is a Data as a Service (DaaS) platform that 
enables users to download various climate data products, such as precipitation, maximum 
temperature, and minimum temperature, from popular sources.

Dataset Resolution Time Step Period Data Sources Key Strengths

IMERG 0.1° (~10 km) 30 min, Daily, Monthly 2000–Present GPM satellites + gauges
High temporal resolution, 
extreme event monitoring, 
near-real-time applications

CHIRPS 0.05° (~5 km) Daily, Monthly 1981–Present
Satellite IR + rain 
gauges

High spatial resolution, 
drought monitoring, 
climate studies

MSWEP V2.8 0.1° (~10 km)
3-hourly, Daily, 
Monthly

1979–Present
Gauges + Satellites + 
Reanalysis

Strong hydrologic 
performance, widely used 
in watershed modeling

MSWEP V3.15 0.1° (~10 km)
Hourly, 3-hourly, Daily, 
Monthly

1979–Present
Gauges + Satellites + 
Reanalysis + Machine 
Learning

Improved extremes, 
snowfall representation, 
bias correction, and 
hydrologic consistency
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• The World Weather for Water Data Service (W3S) is a Data as a Service (DaaS) platform that 
enables users to download various climate data products, such as precipitation, maximum 
temperature, and minimum temperature, from popular sources.
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Dataset Resolution Time Step Period Data Sources Key Strengths

CPC 0.5° (~50 km) Daily 1979–Present
NOAA station 
observations

Long-term 
consistency, global 

coverage, 
commonly used in 

hydrologic modeling

CHIRTS 0.05° (~5 km) Daily 1983–Present

Satellite 
thermal 

infrared + 
stations

High spatial 
resolution, 
improved 

representation of 
topographic and 

local climate 
variability
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• Users can define their region of interest within any 
region/watershed globally. 

• The weather data is available in multiple formats compatible 
with hydrologic models like SWAT, as well as in generic CSV 
format for other models. 

• Essentially, W3S serves as a global weather data hub, designed 
to help users quickly develop both conceptual and data-driven 
rainfall-runoff and hydro-ecological models.
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W3S – Workflow
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W3S – Demonstration
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DEMONSTRATION

https://www.uoguelph.ca/watershed/w3s/
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W3S – Collaborators and Contributors
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Asia Pacific Weather Service Platform (https://hydra-

water.shinyapps.io/APWS/)
Canadian Great Lakes Weather Service Platform 

(https://www.uoguelph.ca/watershed/glws)
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 A Long-term Global Comparison of IMERG and CFSR with Surface 
Precipitation Stations
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Compare two sources of  interpolated rainfall estimations: 

IMERG and CFSR with observed NOAA GSOM (global 

summary of  monthly) observations and identify a better-

suited rainfall product for hydrological assessments.
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• More than 50,000 
stations from GSOM are 
compared with IMERG 
Final Run & CFSR rainfall 
during 2001-2010

• CFSR at 0.38o and IMERG 
at 0.1o at daily time-steps

• Stations are aggregated 
across 5 geographical 
regions, 7 continents, 
105 countries.
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• IMERG outperformed 
CFSR across all 
geographical regions.

• Higher NSE and VE 
values and lower RMSE 
in most regions.

• Best performance 
observed in Europe, 
North America, and 
Australia.



Case Study - Results

INTRODUCTION OBJECTIVES W3S CASE STUDY Next Steps Questions

5/7

• 64/ 105 countries showed 
significant outperformance 
of  IMERG.

• >50,000 stations confirmed 
IMERG superiority.

• Challenges in IMERG 
remained in snow-dominated 
and some tropical regions.

Median NSE values computed for each country by comparing 

IMERG and CFSR with GSOM precipitation during 2001-2020
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• Work with the IT team to get the server back online

• Add more weather products

– More temperature

– Windspeed

– Solar radiation

– Humidity

• Add capability to generate NetCDF outputs, which 
would be an input for weather in the SWAT model in 
the future

– Communication with Srini and James
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