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Can a conceptually lumped hydrological
models (LHM) compete PDE based model?

Evapo-

G
G

Precipitation transpiration R ; ¢ P T E
S 1
o ml
\ [ E2 A
Owverland Flow
E3T &,

e
o
Soil sy
o s Total VS

Capacit — o
pacity ) Inter Flow Runoff J\‘14(;’“:‘&\['
Base Flow ! -

C*%

—» 4,

Source: https:\\wikiedu.org S Hitos ik
ource: https:\\wiki

Only 12 Parameters 207 Parameters

30.04.2020 2



2) Do current LHM close water balance during
calibration?
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SF - Snow
RF - Rain
EA - Evapotranspiration
ot SP — Snow cover
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SM —Soil Moisture
CFLUX — Capilary transport
UZ - Storage in upper reservoir
PERC - Percolation
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Outlet Discharge
v'LHM: Calibration at only discharge outlet,

v'LHbM: Calibration at only discharge outlet and groundwater storage.
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Study Area

Model domain and geology
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Source. Wohlmg etal, 2018

Three lithological layers,

Confined Aquifer close
to the coast,

« Wairau River as main driving
force,

 A=85Km?

 Highly transmissive coarse
gravels,

« QOutlet discharge as emerging
streams or springs,

Low-yielding facies P g, =

Rapaura facies
m— Aquitard boundary

== == Upper-Lower member >
contact \

A
Y P

Stratified facies

Old Opawa Channel
So (High Yielding Gravels)

Source Wilson., 2016
30.04.2020 4



Study Area
Emerging Springs and Streams

« SC1 being close to Wairau River and directly linked to it
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LHgM schematic diagram
Outlet discharge, groundwater storage and flow paths
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Model Results
Optimized parameters and ranges

Par.  Description Unit LB UB Opt.
UZL Upper Reservoir Threshold mil.m* 0 100 1.82
K1  Recession Coeff. (Surface Flow) (—) 0 1 0.05
K2  Recession Coeff. (Inter Flow) (=) 0 1 2.91x10710
K3, Recession Coeff. (Base Flow 1) (—) 0 1 0.18
K35 Recession Coeff. (Base Flow 2) (—) 0 1 0.04
K33 Recession Coeff. (Base Flow 3) (=) 0 1 0.17
K3, Recession Coeff. (Base Flow 4) (—) 0 1 0.08
al Coeff. of power function (=) 0 7.7 0.15
a2 Coeff. of power function (=) 0 1 0.11
P1 Percent. of Base Flow 1 % 0.01 0.5 0.52
P2 Percent. of Base Flow 2 % 0.01 1-P1-P3 0.46
P3  Percent. of Base Flow 3 % 0.01 0.5 0.02
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Model Results

Calibration
| Weight = 2.5
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Model Results

Calibration
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Model Results

Validation
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Model Results
Validation: Natural behaviour of groundwater levels
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Model Results
Validation: Extreme case
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Model Results

SC1 under Extreme Scenario (dynamic)
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Conclusions

* LHgM really helps to solve problems without going into too much
complexity,

» Water budget closure during calibration is necessary,

» Consideration of geological information helps to characterize natural
behaviour,

* Limitations compared to pde based models,

» Useful specially in data scarce regions.
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