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Background
*Benefits of forecasting groundwater levels

*Societal
*Environmental

*Economic

*Past research
*‘Black-box’ hydrological modelling approaches
*Exploit memory (response time) of system

*Deterministic

Supporting outputs

*A new approach...
*Seasonal weather forecasts (GloSea5)

*Conceptual groundwater models (AquiMod)

*Ensemble groundwater level forecasts

http://www.hydoutuk.net/ )
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Met Office Global Seasonal forecast System (GloSea5)

*Climate model core - HAdGEM3

*Ensemble forecasts
*Historical period = 24 members
*Real time =42 members

*Monthly, up to 3 months ahead
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«Correlation coefficient = 0.62 at 99% confidence level (Scaife et al. 2014)
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BGS lumped conceptual groundwater model (AquiMod)

Evaporation Precipitation

Aquifer Type
Chalk
Dev/Carb Limestone

Jurassic Limestone
Magnesian Limestone
Permo-Triassic Sandst

Observed (black) and simulated (cya
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Forecasting Sequence

Seasonal :
3-month temperature 3-month rainfall
weather
ensemble forecast ensemble forecast
forecast
UK temperature
Conversion Blaney
Criddle
UK rainfall
Downscaling Linear Linear
Downscale Downscale
Catchment Catchment
rainfall
Initialisation
+ GWL Initial GW level
forecast
Cross- 3-month GW level
N Observed GW levels
validation ensemble forecast /
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Groundwater level hindcasts: Setup

Observed (black), high (blue), normal (white) and Tow (red) groundwater Ievels at ClanvileLodge
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*Groundwater models calibrated to pre-1996 data

*14 years of 3-monthly GloSea5 hindcasts (March 1996 to February 2010)

*Percentile thresholds for high (72) and low (28) groundwater levels

Spring Summer Autumn Winter
(MAM) (JJA) (SON) (DJF)

Low 10 10 10 7
Normal 14 15 13 12
High 6 6 5 9
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Groundwater level hindcasts: Results
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*Overall hit frequency = 70%
*Comparison to persistence forecast: RPSS = 0.14
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Groundwater level hindcasts: Results

Mean hit frequency over hindcast sequence
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Groundwater level hindcasts: Results
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Significant negative bias

*Greatest bias seen in November




Groundwater level hindcasts: Results

GloSeab rainfall forecasts

Rainfall (mm

Observed (black) vs GloSea5 (orange) mean seasonal rainfall
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Summary

*Seasonal weather forecasts can be used in conjunction with simple conceptual
groundwater models to forecast groundwater levels up to 3-months ahead with some skill.

*The forecasting system correctly differentiates between future low, normal and high events
70% of the time.

*The system shows least skill during periods of rapid transition where groundwater levels
rise or fall rapidly.

*There is currently a systematic negative bias in the forecasts, especially at the start of the
recharge season.

*Future work will include:
*Bias correction techniques for GloSea5 rainfall forecasts.
*More suitable non-linear downscaling approaches.
*Continued development of AquiMod
Incorporation of model parameter/structure uncertainty
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