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Example: Coastal zone of Bangladesh Experimental Set-up

» Highly heterogeneous geological formation (delta) Objectives » Trapezoidal shaped aquifer: bottom length 1.18 m,
» Coastal groundwater is under serious threat of saline top length 0.62 m, height 0.35m
water intrusion » Influence of differentlength scales in geological hete-
» Projected sealevelrise of 30-50 cm by the year 2050 rogeneity on the saltwater - freshwater interface posi-  » Freshwaterrechargerate of 1.81-h”
tion

» Different tracer dyes (Indigotine-blue, Uranine-
Lo » Effects of sealevel rise on saltwater intrusion in hete- yellow and Eosine-red) for visualization (concentra-

rogeneous porous aquifers tion 0.3 g:I")

» Three different sands with different hydraulic con-

+ e PR ductivities: fine (165 m-d™"), medium (355 m-d™") and
B = 7 coarse (1229 m-d”)
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| N - R 7 || » lIdentical compartment height (3.5 cm) but variable
———— L i R Bl Bl 1 compartmentlenght (9cm, 18 cm, 27 cm)
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0o | 15 very e sand, e sand | | B medium sand | coarse sand | fine sand m and 0'31 5 m
Lithological cross section of coastal area Schematic diagram of the model setup

(Source: Aggarwall et. al. 2000)

Compartment length 9 cm  Compartment length 18 cm Compartment length 27 cm
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— 4= 5L0.245 m (Physical) SL0.245 m (Numerical) = 4= SL0.245 m; (Physical) SL 0.245 m; (Numerical) — 4— 5L0.245 m; (Physical) SL0.245 m; (Numerical)
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Numerical modeling Sea level variation

> FEFLOW 6 ) 1 used for n umerical Simu Iations - == Experiment 1, (Physical) ——Experiment 1, (Numerical) - =~ Experiment 1, (Physical) ——Experiment 1, (Numerical)
. . - 4+~ Experiment 2, (Physical) ——Experiment 2, (Numerical) - 4+~ Experiment 2, (Physical) —— Experiment 2, (Numerical)
> Va rlable denSIty (and unsatu rated) fI OW and maSS transport mOdel - «- Experiment 3, (Physical) ——Experiment 3, (Numerical) - «— Experiment 3, (Physical) —— Experiment 3, (Numerical)
. . ——Homogeneous case (K=599 m/day, Numerical) ——Homogeneous Case (k=599 m/day, Numerical)
» Homogeneous equivalent modeled for comparison y y
Sand Hydraulic Porosity | Longitudinal | Transverse | Van Genuchten
Type Conductivity dispersivity | dispersivity | Parameter g °” g™ %
(m/day) (m) (m) k\
L n i, N Z ., AN
Coarse 1229 0.41 0.01 0.001 30 3 \s\\ ===
Medium 355 0.45 0.005 0.0005 25 2.5 . e . . ; " " : v o e .
Toe Position (m) Toe Position (m)
Fine 165 0.47 0.001 0.0001 20 2
- = Experiment 1, (Physical) ——Experiment 1, (Numerical) - = Experiment 1, (Physical) ——Experiment 1, (Numerical)
. - - Experiment 2, (Physical) — Experiment 2, (Numerical) -+~ Experiment 2, (Physical) ——Experiment 2, (Numerical)
- =~ Experiment 3, (Physical) — Experiment 3, (Numerical) - »— Experiment 3, (Physical) —— Experiment 3, (Numerical)
C O n CI u S I O n S —— Homogeneous case (k=559 m/day, Numerical) ——Homogeneous case (K=599 m/day, Numerical)
» Physical models and numerical simulations of interface geometry show good | ) «
fit for all sea level studied i (< oo &\\
» With greater compartmentlenght, salt water intrusion reaches furtherinland NN \\¥x
» Homogeneos equivalent generally shows further sea water intrusion and N RN
might therefore be used as first estimation (when pumping is notincluded) N
Refe re n Ce S Toe position (m) Toe position (m)
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