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Overview 

Aim: Improve understanding of soil-plant-atmosphere 

feedbacks for sustainable soil services  

 

• Selection of projects summarising work on: 

– Renewable energy: Ground source heat pumps 

– Extreme weather: Heat waves, Droughts, Flooding 

– Carbon sequestration and emissions 

– Peatlands and drinking water 
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Water balance Carbon balance Energy balance (Radiation balance) 
 

Bonan et al., Science 2008 
Groundwater 

Soils and (micro)climate 
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Tools and techniques 
 

Field sampling Remote sensing/Imaging 

Field monitoring Lab experiments Modelling 
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Key finding: Soil thermal recharge is affected by climate, soil  texture 
& vegetation 

GROMIT: GROund coupled heat pumps  
MITigation potential 
Contact: Anne Verhoef 
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Schär, Vidale et al Nature 2004 

Question: Will soil moisture 
feedbacks increase the frequency 
of summer droughts and 
heatwaves across Europe? 

Summer 2003 heatwave 

SWELTER: Soil Water – Climate  
Feedbacks in Europe in the 21st Century  

? 

Lead: Pier Luigi Vidale, contact: Anne Verhoef 

http://www.metoffice.gov.uk/
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Key Finding: Precipitation and land surface temperature are 
strongly linked via the soil moisture reservoir and evaporation 

Precipitation Surface  Temperature 

Soil water influences air temperature 
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IMPETUS : IMproving PrEdictions of  
Drought for USer Decision Making 
 

• Improve our ability to predict future 
drought and water scarcity…in the 
range of months to decades 

• Consider the drivers of water demand 

• Develop methods to support 
stakeholder decision-making 

• Droughts are multifaceted: 
meteorological drought; agricultural 
(soil moisture) drought; surface 
water and groundwater drought 

 
 

 

Lead: Len Shaffrey 
Contact: Anne Verhoef 
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SINATRA:  
Susceptibility of catchments to Intense Rainfall and Flooding 
NERC Flooding From Intense Rainfall programme 

 Hydroclimatology 
 Satellite Data Assimilation 
 Hydromorphology 
 Hydrological process and land surface modelling 
 Flood hydraulic modelling 
 Flood Risk assessment, communication & policy 

www.reading.ac.uk/flooding 
 

Newcastle, UK, 28 June 2012 
Contact: Hannah Cloke 

http://www.reading.ac.uk/flooding
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Measuring soil moisture by remote  
sensing to improve flood forecasting (SINATRA) 

• Flooding depends on soil moisture conditions 

• Current passive radar sensors have spatial resolution of 40km – too coarse 

• New active C-band Synthetic Aperture Radar (SAR): 75m resolution 

 

 

 

 
 

Contact: David Mason 

Dry – April 2007 Wet – January 2007 

Lighter colour = wetter soil 

Key finding: can measure soil moisture at high resolution using SAR 



Soil & Climate 

Global Flood Forecasting System  
(GloFAS) 

• GloFAS links rainfall forecasts to hydrological models to predict river flow 

 

 

 

 

 

 

 

 

 

• Aim: to evaluate how well GloFAS predicts extremes flooding, 
particularly where rainfall and river flow data are limited  

• Working with Red Cross / Red Crescent to promote use 

Contact: Liz Stephens 

1 in 20 years 

1 in 5 years 

1 in 2 years 
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R

iv
e

r 
Fl

o
w

 (
m

3
/s

) 



Soil & Climate 

Contact: Alex Boon 

Peatland habitats as Sources and  
Controls of Greenhouse Gases 

WEST 

SEDGEMOOR 
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Key findings: 
• Flooding CH4 emissions 
• Drainage N2O emissions 
• Drainage CO2 emissions 

depending on the severity 

Carbon dioxide (CO2) Methane (CH4) 

Nitrous oxide (N2O) 
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Catchment management for  
drinking water provision 
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Ritson et al (2014) Water Research 

Key Finding: peatland restoration to increase Sphagnum moss 
could improve drinking water quality 

Contact: Joanna Clark 
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UK forest soil carbon stocks 
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Key Finding:  Influence of tree species on total carbon sequestration varied 
with soil type – greatest carbon sequestration under Spruce on gleys 

Contact: Liz Shaw 

Oak 

Sitka Spruce 
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Soil & Climate:  
Research Highlights 

• Soils and climate are linked by direct and indirect feedbacks 

• Ground-source heat pumps:  efficiency varies with soil texture 

• Heat waves: dry soils increase summer air temperature 

• Peatland GHG: CO2 emissions variable response to drainage 

• Peatland and water: Sphagnum restoration could improve  

drinking water quality 

• Forest soil carbon: sequestration greater under Sitka Spruce 

than Oak, but varies with soil type 

• New projects: 

– Droughts: tools for decision making 

– Flooding from intense rainfall 

– Global flood forecasting in data ‘poor’ areas 
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For more information, contact… 
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Liz Shaw 
Carbon 

Hannah Cloke 
Flooding 

Liz Stephens 
Flooding 

David Mason 
Remote sensing 

Anne Verhoef 
Soil water 

Alex Boon 
Carbon  

emissions 

Joanna Clark 
Carbon  

and water 


