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Context 

Risk of drought, Spring 2012 
 Need to undertake scenario runs 
 Models not ready for it 
 Hurried updates and over-reliance on rainfall runoff models 
 Partial NGMS 4R implementation used to emulate manual process undertaken at the time. 
 
Process (following) published in:  
Integrated environmental modelling to solve real world problems ï Geological Society Special 
Publication Vol 408; Splicing recharge and groundwater flow models in the Environment Agency 
National Groundwater Modelling System; Rolf Farrell, Marcel Ververs, Paul Davison, Paul Howlett and 
Mark Whiteman.  
 



3 

Heading 

ÅLevel one bullet 
ÅLevel two bullet 

ÅLevel three bullet 

ïLevel four bullet 

» Level five bullet 

ÅLevel one bullet 
ÅLevel two bullet 

ÅLevel three bullet 

ïLevel four bullet 

» Level five bullet 

WB 

WMW 



Recharge models and groundwater 
models 

4 

Recharge model (4R) 
Groundwater model 

(MODFLOW96-VKD) 



 

5 

Input ς
Rainfall, Et

Run
Recharge 
Model

Input ς
Recharge, 

abstractions, 
discharges, aquifer 

parameters

Run
Modflow 
Model

NGMS Output -
Modelled Flow 
and level data

Input ς
Rainfall, Et

Output -
Modelled 
recharge

Input ς
Recharge, 

abstractions, 
discharges, aquifer 

parameters

Run
Recharge 
Model

NGMS Output -
Modelled Flow 
and level data

Input ς
Recharge, 

abstractions, 
discharges, aquifer 

parameters

NGMS Output -
Modelled 
recharge

NGMS Runs
Modflow 
Model

NGMS Runs
Modflow 
Model

Recharge

Input ς
Rainfall, Et

NGMS Output -
Modelled Flow 
and level data

Output -
Modelled 
recharge

NGMS Runs
Recharge 
Model

Input files Model Process Post Processing

NGMS Processes A Fusion Issue

Stages in the model

Run process

Breaks in the model

run process

4R and 

Modflow

4R and NGMS 

Modflow

NGMS 4R and 

NGMS Modflow



  

6 

Calibrated historic model period

1965 April 2012

4R

1976 

Drought

Abs

1995 

Drought

4R

G

Abs

4R

Abs

Historic groundwater levels match current event

Historic rainfall matches current scenario event

Historic abstractions closest to predicted current

Drought scenario

1984 

GWL

Scenario 

drought

Potential groundwater drought event
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2017 

ÅFinally fully implement 4R to NGMS  

ÅNeeded due to low spring rainfall 2017 

ÅSubsequent rainfall has addressed SW 
concerns 

ÅGroundwater drought remains a possibility in 
2018; recharge this coming winter still a concern 
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Rainfall scenario set-up 
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Potential Evapotranspiration scenario set-up 
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