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Groundwater flooding in 2000, in Farringdon, Hampshire (Jacobs, 2006) 40
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ResearCh ObjeCtlveS Simulated seasonal flow patterns throughout the entire unsaturated Chalk

profile, showing how recharge to the water table is likely to be continuous

Recharge sensitivity to rainfall

The period studied (2004-5) received unusually low o
rainfall. To examine the impact of higher rainfall, a 10
sensitivity study was carried out whereby the total
volume of rainfall was increased by up to 20%.
Activation of rapid flow pathways in the fractures was g =
highly sensitive to rainfall. Under normal rainfall e
conditions, fracture flow only occurred in the very near <=
surface. An increase in rainfall of 10% leads large b3
amounts of fracture flow throughout the entire profile
(see right) and to significant changes in the recharge
patterns over time (see below). This is a non-linear 70&
process, where relatively modest increases in rainfall % : : ‘
may result in radically different recharge, and hence  poorion of flow in fractures (=
water table responses.
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The Chalk unsaturated zone (CUZ) N
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The CUZ plays a crucial role in the A B Typical autumn conditions = Hypothetical transect B (UZ depth = 20 m)
transmission of rainfall to the water 3 ° ‘ Normal Ramiall NA
table. Chalk is a fractured porous g v
medium. Understanding of the flow <0 —— 120% NR 1
processes in the CUZ is incomplete. In 2
this research, these processes are S
investigated USing a 1D, dual ?77/, Possible late winter conditions _(c(g
permeability model developed at ey 2 Do 2005 2006
Imperial under the LOCAR programme. g gousae e _ Time
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and matrix flow based on a Richards’ 4R ° | Normal Rainfall, NR
equation formulation, with fully coupled R £ T A I
soil and weathered Chalk layers. The . . = 10 120% NR ]
model has been successfully verified lustration of the mechanism of % 5 i
against observed soil moisture data ~ 9roundwater flooding in response to = .
from the top 4 m of the profile. prolonged rainfall (Jacobs, 2006) E_—(‘J’
L S00a 20‘05 2006
Time
- Future work will seek to corroborate the model with data collected during wetter
FIOW th roug h the pl’OfI Ie conditions (2006/7) and extend it to represent a 2D hill slope, with a coupled
unsaturated/saturated zone. This will enable us to simulate the water table
The model simulates flows throughout the profile over time. For the period response to rainfall, gain insights into groundwater flooding, and inform the
studied, flow was predominantly transmitted through the matrix pores. In development of risk assessment tools.

the summer, zero flux planes developed to significant depths. As a result:
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» Evaporative demand is likely to be satisfied (i.e. AE=PE);

« Calculations of specific yield of the saturated zone should account for
drainage from the unsaturated zone, which is likely to be significant.



