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Feedbacks and extremes —
groundwater perspective

* Feedbacks:

* Climate change — Rainfall, : 4
temperature, windspeed, e
etc.

* Land-use: human and
natural response to CC

* Recharge and abstraction —
both modified

* Extremes:
* Droughts and floods
* Impacts on abstraction (DO)
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Scale and complexity - Thames
Basin
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Upper Thames
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Potential study areas

* Thames basin

* Oxford — GW enhanced
flooding

* Colne valley — adited
sources

* Pang/Lambourn — GW
flooding and drought

* Jurassic Lst — Baseflow
under drought conditions

Not forgetting: Isle of Wight
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Eden Valley
*Role of GW in flooding??
*Security of GW abstraction




model

= Ciford groundwater model
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Oxford
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Colne Valley
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Pang/Lambourn

Simplified Modelling

Parameters:
Potential Evapotranspiration Precipitation
T F——— Runcff * Runoff Coefficient
*Bypass Threshald
‘ " +Bypass Fraction (% pptn)

Soil Moisture Model Penman-Grindley SMD Calc. *Roat Constant

" *Wilting Point
4 l Bypass *PE-AE Fraction fixed

Unisaturated Zone weibull distribution of
Madel (Calver, 1557) recharge over ntime-steps *Mumber of time-steps for
recharge distribution (n)

\ / *hp, b, hw
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Precipitation saquifer dimensions (L,B)
Water Table Surface I Ground Surface e Riverextentdurng | [T O

average winters Ko, S T, Ow=ZB*Ew (hehwir2sl
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average winters
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Jurassic Lst
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Eden Valley
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CONCEPTUAL MODEL OF GROUNDWATER FLOW SYSTEM

Shallow borehole Deeper borehole pumps
Enhanced recharge pumps modern high percentage of
due to runoff from drift groundwater (nitrate modern; nitrate probably Shallow groundwater

depends on land-use! high land-i will contribute
pends on land-use) igh depends on land-use nirate to Shreamm

older groundwater?
(depends on recharge rate,
drift lithology and thickness)

low nitrate?
(because of travel times or
denitrification within drift?)

hapid fissure flow
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Catchment | Area Geology Issue Current Approach
understanding
Eden DTC test Permo- Groundwater Good - Develop CM and GW model —
catchments | Triassic availability background u/s | recharge through superficials likely to
Sandstone  during drought | Limited — DTC be higherimportant
overlain by catchments
superficials
Thames Oxford Oxford Clay Groundwater Very good Build on existing
overlain by flooding understanding/model
superficials
Pang and Chalk Groundwater Very good Build on existing
Lambourn overlain by flooding and understanding/model
superficials drought
Cotswolds [ Sub-karstic Baseflow to Limited Develop understanding of whole area
Jurassics limestone River Thames then apply simplified approach.
and during
complex droughts
structure
Colne Chalk Behaviour of Good in Extend MaBSWeC to east by one
Valley overlain by adited sources | valleys, poor catchment and then develop
superficials during elsewhere understanding/simulation of adited
droughts sources in the Colne Valley.
Isle of Wight | Chalk Cretaceous Groundwater Good - Develop understanding of whole area
overlain by availability background u/s | then support PhD student.
superficials during drought




What we think we’re doing

1. Choose study areas: likely to be Colne
Valley, Thames Chalk, Jurassic T~
Limestone and Oxford as well as Eden — ﬁ
A
Va”ey. (WP2a) Groundwater Mode! / \ l
\l/{/}’// ”l,", /,' l// -
2. Develop geological and hydrogeological /;;;_//%',_75-;% CLLELT e
understanding. Characterisation of soil VA A G

and, superficial and bedrock cover
(thickness and hydraulic

properties).(WP2a) % Radial model
3.

Decide on generic examples and create
investigative models to understand
particular issues.(WP2a/b)

4. Develop modelling system to tackle
operational issues — linking regional scale
model to borehole scale models.(WP2b)

/7////////

/
7/////// /

Cartesian model

5. Run scenarios: Flooding and
droughts.(WP2c)
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