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being compared partly represent different areas. With this
set-up of the model, information from the main tributaries
can be used in a forecasting situation, which facilitates the
updating procedure. This is particularly valuable with regard
to the Rio Palo, which contributes quite significantly to

the streamflow at Juanchito, especially at peak flow.

4.6 Calibration results

The calibration was carried out according to the three main
criteria to fit the model that are described in Chapter 2.2.
The calibration period was twelve years, 1975 - 1986. One
year, 1987, was later added, but since this was a very dry
year, it did not give further information of the behaviour of
the model. Both the Salvajina and the La Victoria applica-
tions were first calibrated with input data selected from all
available precipitation stations. The parameter wvalues that
were finally determined can be seen in the parameter list in
Appendix 1. Forecast versions based on a reduced number of
precipitation stations with near real time data collection
were later adapted by a few calibration runs, where only the
general precipitation correction parameter (PCORR) and the
station weight parameter (CP) were adjusted. The explained
variance for the four points of interest for forecasting can

be seen in Table 3.

Table 3. The explained variance (R?) for model applications
based on precipitation data selected from all avail-
able stations and forecast applications based on
precipitation data selected from 29 stations.

R2—VALUE FOR THE CALIBRATION
BASIN AREA PERIOD 1975 - 1986
km2 Complete model Forecast model

version version
Salvajina 3652 0.78 0.69
Juanchito 8584 0.92 0.92
Mediacanoa 12186 0.91 0.92
La Victoria 16284 0.93 0.93
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Figure 11 b. Model results in 1984 for Mediacanoa based on
precipi
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simulating the flow during 1987, the forecast versions had

lower R2-values.

The most difficult to simulate was the overflow of the banks
of the Rio Cauca. Upstream of Juanchito, however, overflow
has been disregarded, since it is less extensive there than
further downstream. This can be seen as a small overestima-
tion of the rising limb and the peak value of the flood in
Juanchito in October/November 1984 (Figures 10 a and 10 b).
The simulations for Mediacanoa (Figures 11 a and 11 b) and
for La Victoria (Figures 12 a and 12 b) succeeded relatively
well due to the applied inundation lakes.

The effect of artificial levees that are high enough to pre-
vent overflow, has been illustrated by running the model
without inundation lakes at Mediacanoca and La Victoria. The
result of that simulation for 1984 is shown in Figures 13 and
14. When comparing with the ordinary simulations in Figures
11 a and 12 a, one can see that the overflows have effective-
ly moderated the flow peaks.

The Salvajina reservoir is to be regulated in order to de-
crease flood peaks and increase the discharge during low flow
periods. The effect of the regulation can be illustrated, if
the natural computed discharge at Salvajina is fed into the
model instead of the regulated outflow. As an example, the
ordinary simulation for 1987 at Juanchito is shown in Figure
15 and the simulation based on natural discharge from Salva-
jina in Figure 16.
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A long range forecast was made from the 8th of March to the
31st of May 1988. Precipitation data from the corresponding
dates during the period 1975 to 1987 were used as input. The
result of the thirteen different simulations with tabulated
values of the highest peak for each simulation is shown in
Figure A 3.2. The forecasted accumulated volume is given in
Figure A 3.3.

Volume forecasts are primarily of interest for the regulation
of the Salvajina reservoir. Downstream of Salvajina, the
distribution of peaks is more interesting than the volume
forecast. From Appendix 3 it can be seen that for Juanchito
the probability of exceeding 500 m3/s and 600 m3/s was pre-
dicted as roughly 40 % and 10 % respectively during the peri-
od from the 8th of March to the 31st of May, 1988. The peak
also seemed more likely to occur in May than in April or
March.

When in a forecasting situation there is a considerable dis-
crepancy between the observed and simulated flow, it is ad-
visable to update the model. The set-up of the model for the
upper Rio Cauca, with a number of internal check points at
some main tributaries and at Juanchito and Mediacanoa, sim-
plifies the updating procedure. It is thus possible to dis-
cern the geographical location of an error and make a proper
correction. This type of updating will imply that one should
adjust the model state in the subbasin of interest instead of
adjusting the input data. The latter is the most common way
of updating the HBV model, but it has in this case the draw-
back of affecting the whole basin, rather than only the sub-
basins, from which the error originates. Updating of the
model state will mainly involve adjustments of the storage in
the soil moisture zone and in the upper or the lower zone

some days before the date of a forecast.

The limited number of forecasts carried out at the time of
writing this report makes it difficult to evaluate the capa-
bility of the HBV model to predict the flow in the upper
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