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Parameterisation and calibration of a grid based dis-
tributed hydrological model
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Abstract. Parameterisation of hydrological models using remote sensing is currently
being studied in a European Union funded ARSGISIP project. Input to hydrological
models consists of meteorological data, discharge data  and spatial data (slope,
soils, land-use and vegetation cover) for model parameterization.  Satellite imagery
has been found to be a valid data source for the purpose of hydrological modeling.
However, as this data is generically in raster format its use in vector based hydrolog-
ical models can be difficult. Our solution to the problem is the creation of a three-
dimensional raster based hydrological model, H3mod. The model has built-in GIS
functionality and includes a graphical user interface for running the model on Micro-
soft Windows platfroms. All relevant hydrological parameters can be set individually
for each grid cell. H3mod performs quite well under northern Scandinavian condi-
tions such as cold winters, spring flood due to snowmelt, low relief and water logged
conditions in marshes and mires. Presently the model is being applied in three ba-
sins in the boreal forest of northern Finland, varying in size from 20 to 2500 km2, and
so far the results are promising. Future model enhancements will include water quality
(sediment, phosphorus andnitrogen) modeling capabilities.
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Figure 1. Model grid, where ground elevation is shown with shadowing and down slope flow direc-
tions with arrows.

8.pmd 17.2.2003, 14:5478



��������	�
����������������������� ��������

�7

��������	�
����

��)	����������2	���	�0��1������������	����
��	���
�����	�	2������)��	�.�/�����)��	
�	����	���	��������������	�)��	���		�@��%
���(,---�����������	�+.
��	������	D���������	�����	���)��%

�	�����)����	��0��	���	��2����� ��� ��	

�����������	����	���	�����	�������	��
)��	��
������C.�&�������	�������0�)��	�
����0���	���)	�������������������)�����	�
���������	�����	��)��	�.���	��2	���������%
���	������	��)���	���������0�������
��	
�.�"�����)�	�����0	���	���������������	
��	������	��)��������������	2	���
����	��
0������	���	���������)���	����	����������.

The study area

/�����������������		�0��	���	����	���0	�	
���	�����	����
	������0���)���	��(��
.��+.
��	�$������'�1��0��	���	�����,����1),����
	
������	�)�������'	�������	�"#$�&$&�
���'	�.���	��0���)���	����	����8����'�
(��.�-�1),+�����>??�?'�1��(�7.�-�1),+�
0	�	����	�����
	���	��	�����	��������
���

��	�*�6:;�)��	�����������������(����%
'?�2��,--�+.
��	�$������'�1������8����'�����������	

������	�������	�)����	�=��	���2	
	������
B��	����	�>??�?'�1����������	�������	������%
	���=��	���2	
	�������B��	.�6����2	
	��%
��������	����	����	���������	����	��������
)�C	�����	����0�������	������	���������.
��	��	���1��������������	���	�)���%

���/	��������������	�������	�	������0���
��
	��������������
��	��	��� ��1��
����%
����	���	�1�.�$	2	����
�����������	�����
�������	�������2��%
������)��	������	%
������)�����	������)������	�1	�������1�)	�.
�����������
	������	��	��)������1	���)��	�
�����	��.�/���	C�)��	�)��	�������	����2%
	���9�E������	�$������'�1�������.
��	���)��	���������	���	����������
����

0���	����������������))	�.���	���������
�����������
������	�������������
�����
����
)��	������
���))	����������)�.������
��	�������������������F--�))�����0���
,9-�))������
�0���	��������0.�"���C�%
)��	����-�E����������	����������	2������	�

Figure 2. Model components.
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Figure 3. Surface/unsaturated flow component structure.
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Figure 4. The location of the three study areas; 1 =
Siuruanjoki, 2 = Kotioja and 3 = Vääräjoki, and major
bio-climatic zones.

Figure 5. Input of DEM and river network of the
Vääräjoki basin.

Figure 6. Correction of FLD network errors.
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Table 1. Example of meteorological data file.

#name Ranua

#xpos 42000

#ypos 66000

#zpos 154

#timeformat YYYY MM DD hhmm

#var TMIN C

#var TMAX C

#var PREC mm

1963     1     1   1200     -15    -7.8   0.0

1963     1     2   1200     -20    -9.2   0.0

1963     1     3   1200   -20.5   -10.8   0.0

1963     1     4   1200   -24.6    -4.3   0.3

1963     1     5   1200   -26.7    -9.3   0.0

1963     1     6   1200   -24.1     -16   1.1

1963     1     7   1200   -17.1   -12.1   3.4
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Figure 7. Output of the model run for the Vääräjoki basin (1.6.1990 to 31.8.1991), the lines are the
measured and predicted values (M3/s). The dot in map marks the location of the point of measurement.
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Figure 8. Siuruanjoki basin, output of the model run
(1.6.1992 to 30.7.1993), the lines are the meas-
ured and predicted values (M3/s).

Table 2. Numerical output of the model run for
the Vääräjoki basin.

measurement data from vj9095.vir

prec  =124.691

evap  =49.4362

rflo  =76.4205

qgw   =50.5296

qover =25.4072

in  :75.2544

out :75.9368

r2 = 0.55846
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