
Lake Spearman Correlation Slope Standard error 
Erie 0.93 1.11 3.58 

Huron 0.88 0.98 3.65 
Michigan 0.92 0.99 3.13 
Superior 0.87 1.20 3.70 
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Introduction

Modelling global fresh water temperature because:

• Water temperature influences physical, chemical and biological 
processes: ice formation, hydro-geochemistry, aquatic habitats.

• Rivers transport heat along the Earth’s drainage network: local 
effects v. regional effects.

Objectives

1.Develop a physically-based global surface freshwater temperature 
model;

2.Validate simulated surface freshwater temperatures against 
observations for different environmental settings.

Model setup
Incorporation of a physical-deterministic energy-balance model for
surface freshwater in the global-scale hydrological model PCR-
GLOBWB.
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Model structure of PCR-GLOBWB

Water energy balance model for a rectangular channel
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Data and validation
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Seasonal anomalies water-air
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GEMS Climatology

Modelling Global Fresh Surface Water Temperature

Conclusions
• Good reproduction of zonal and seasonal temperature 

variations; over-estimation in tropics; reasonable 
reproduction of daily temperatures.

• Large anomalies between surface water and atmospheric 
temperatures, especially for high latitudes and rivers 
traversing multiple climate zones: dedicated water 
temperature model is a necessity.


