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Introduction:

interactions between_atmophere and land
surface strongly impactweather and climate
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Model configuration:

for each grid box

vegetation,
soil texture

v

effective
parameters

v

for every timestep

meteorol. data

SVAT model,
e.g. TERRA

soil moisture and
temperature,
surface energy
and water fluxes

p | routing parameters

setup river network elevation,
geographical maps

l

=g Unit Hydrograph

. ) measured discharge
UH of (and precipitation)
orid box for calibration period
UH
time
runoff discharge
.

routing model

of grid box '

Discharge at gauging station




Modelconfiguration - Terra Stand Alone

soil fields:

gl
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* soil data BK 50

Latitude

66 68 7 72 74 76 78 8 82
Longitude

* topography (NASA-SRTM)

+ vegetation (CORINE)

meteorological forcing:
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Soil water parameterization: vertical watertransport

The flux of soil moisture in unsaturated soil is the sum of drainage and
diffusion and can be written as one dimensional Darcy equation:
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ME is a meas ! :
amplitudes ¢

The higher ME (+1) is, the B¢

er a model performs



Soil water parameterization:

b)

Precipitation: RADOLAN RW
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Ground water table parameterization

Lower boundary condition: drying out Terra-stand-alone

ground water can drain from lowest layer -
ooim flux due to diffusion is neglected

0.03m
0-09m - ground water cannot wetten the soil by capillary
027m rise from below

0.8l m

TERRA tend to dry soil conditions, especially in
summer

243 m

runoff the idea: replace lower boundary condition by
simulation of a variable ground water table
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Niu et al. 2005 - Simple T¢
(SIMTOP)

Stieglitz et al.1997 - coupled the analytical part of TOPMODEL to a SVAT-
module with the objective to minimize computational costs



Ground water table parametrization

7 =0

To find: Groundwater tabel depth Z



Ground water table parameterization

1=1..n
the groundwater table is located within the
Z first unsaturated layer i:
N
7= Zbl- ;N = 0-777FC

= n; — 0-777FC
7=2zb, —|— Az
| (ﬂpv — 0’7nFC) s i = 0-7771:(?




b)

Ground water table parameterization

Precipitation: RADOLAN RW
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Ground water table parameterization

Latent Heat Flux (LHFL) calculated by TERRA-ML
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Ground water table parameterization

Precipitation: RADOLAN RW
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The infiltration in TERRA-ML given oltan-equation
Imax = 0 . I;cf =< TE)
Lo = (f.S,,,,| Max(0.5: T, >T,



Two-level factorial design

- two level factorial design quantifies the"tipgee
on the input parameters of infiltration
(Box et al. 1978)

¥ of discharge

(AL R H -
- two levels for each numbe z,;,:;f. (factarshare taken (low and high)

- the runs are done with a 1SS ibinations withithe assumption that the
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- the interactions of the papms e estimated with a high precision
\ ' \VAVAYAYS v VA

- the number of runs requir&g 182, where k equals number

of factors

- advantage to a simple sensitivity sttray single model run estimate

only the effect of single variable

- computational efficient compared to more complexity experiments



Two-level factorial design
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Discharge (m%s)
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Rsbmax:IK2
Rsbmax:IK1

Rsbmax:IK1 :IK2f

f:Rsbmax
f:Rsbmax:1K2
f:Rsbmax:IK1
f:Rsbmax:IK1:IK2
wet

wet:K2

wet:IK1
wet:IK1:1K2
wet:Rsbmax
wet:Rsbmax:IK2
wet:Rsbmax:IK1
wet:Rsbmax:IK1:1K2

wet:f

wet:f:IK2

wet:f:IK1
wet:f:IK1:IK2
wet:f:Rsbmax
wet:f:Rsbmax:IK2
wet:f:Rsbmax:IK1
wet:f:Rsbmax:K1:1K2

-1,0 0,5 0,0 0,5 1,0 1,5 2, Rsbmax:IK2
Discharge deterioration: fiIKs

Systematical setting of f FRsbmaxciK]

from

No significant wethERsbmacik]
influence of infiltration rate wet:£IK2

Two-level factorial design

Significance Level: -0.12/0.12

11.01.07 - 21.01.07 (-+)

Discharge Improvements:

Systematical setting of Rsb,max
from low to high

Systematical setting of wet
from low to high

Significance Level:-0.15/0.15

Rsbmax

Rsbmax:IK1
Rsbmax:IK1 :IK2]c

f:IK1:1K2
f:Rsbmax
f:Rsbmax:IK2

f:Rsbmax:IK1:1K2

H wet

low to hlgh wet:]K2
wet:K1

wet:IK1:1K2

wet:Rsbmax

wet:Rsbmax:IK2

wet:f

wet:f:IK1
wet:f:IK1:1K2
wet:f:Rsbmax
wet:f:Rsbmax:IK2
wet:f:Rsbmax:IK1

02.02.07 - 26.02.07 (_.|.) wet:f:Rsbmax:IK1:IK2_




a) IK2
1K1

IK1:1K2

Rsbmax

Rsbmax:IK2

Rsbmax:IK1

Rsbmax:IK1 :IK2f

f:Rsbmax
f:Rsbmax:IK2
f:Rsbmax:IK1
f:Rsbmax:IK1:1K2
wet

wet:1K2

wet:lK1
wet:IK1:1K2
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wet:Rsbmax:IK1
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wet:f
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wet:f:Rsbmax:IK1:IK2
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factorial design
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Discharge Improvements:

Systematical setting of Rsb,max
from low to high

Systematical setting of Rsbmax

from low to high

IK2 [

IK1

IK1:1K2
Rsbmax
Rsbmax:IK2
Rsbmax:IK1
Rsbmax:IK1 :IK2f

f:IK2

f:IK1

f:IK1:1K2
f:Rsbmax
f:Rsbmax:IK2
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f:Rsbmax:IK1:1K2
wet
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wet:K1
wet:IK1:1K2
wet:Rsbmax
wet:Rsbmax:IK2
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wet:f

wet:f:IK2
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wet:f:IK1:1K2 ]
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Significance Level: -0.10/0.10




Significance Level: -0.24/0.24

a) 1K2 1K2
IK1 IK1

1K1:1IK2 1K1:1K2

Rsbmax Rsbmax
Rsbmax:1K2 Rsbmax:1K2
Rsbmax:IK1 Rsbmax:IK1
Rsbmax:IK1:IK2f Rsbmax:IK1:IK2f
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f:IK1 f:K1

f:IK1:1K2 f:IK1:1K2

f:Rsbmax f:Rsbmax
f:Rsbmax:lK2 f:Rsbmax:IK2
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wet wet

wet:IK2 wet:IK2

wet:K1 wet:K1

wet:IK1:1IK2 wet:IK1:1K2
wet:Rsbmax wet:Rsbmax
wet:Rsbmax:IK2 wet:Rsbmax:IK2
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wet:f wet:f
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wet:f:Rsbmax wet:f:Rsbmax
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wet:f:Rsbmax:IK1 wet:f:Rsbmax:IK1
wet:f:Rsbmax:IK1:1K2 wet:f:Rsbmax:IK1:1K2

Two-level factorial design

Significance Level: -0.30/0.30
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Result of the study:

Groundwater table parameterization influences discharge simulation
Initial soil water conditions influences discharge simulation

All combination effects which contain the significant effects influences discharge
simulation



Changes in vertical soil wat )
show small improvements.of adelied. discharge
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Shmax = 4.46E-4
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Ground water table parameterization

i=1..n

K, (zb;,-72)

Ks,j(ij —-2)+ EKs,iAZi

i=j+1

K s,iAZi

Ks,j(ij -2)+ EKs,iAZi

i=j+l1

subsurface runoff of the several
layers changed as follows:

R, , ground water table
inlayer ;= j

RSb , ground water table
over layer ]




