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SUMMARY

Water Planning, in the strictest sense, is still in its infancy as part of the traditional
comprehensive planning field. One of the main reasons for this might be that only a handful of
the key decision-makers and planners share the comprehensive view of water being one of the
most important natural resources. In the south-eastern part of Sweden, water resources for
different kinds of use are scarce on a regular basis: hence one has had to leam to be careful
with the usage of this resource. Over time, as computer technology has developed, the
question whether practical water planning issues can be eased with the use of hydrological
models has been raised. Over the past few years, researchers at Royal Institute of Technology
(Thomas Gumbricht) have developed a model - “PHASE” - based upon physically associated
factors, but with simplified structures. Also available on the market is the well-established
“MIKE-SHE” model which is also based on physically correct factors, but belongs to more
sophisticated/complex models. Both models have been tested on the river basin of the
Ljungby River and extensive knowledge has been collected and analysed on hydrological
conditions. It has been noted that the annual mean discharge has decreased successively
during the past 75 years.

Planners have ordered impact assessments ofe probable decreases or increases in forest area;
changes in drainage; as well as the transport of nitrogen through the landscape from the model
operators.

The model operators obtained basic information, directly from GIS producing institutions.
This information has been studied/processed and digitised. Measurements over a brief period
of time have been used in order to calibrate the models against calculated water flow measures
with reference to the water level gauge of the Swedish Meteorological and Hydrological
Institute at Killstorp. The basic measurements have been adjusted in order to get a reasonable
accordance between the two. The model operators have had some problems concerning the
practical work dealing with current GIS data. The ordered impact assessments concerning
mentioned changes have thereafter been simulated in the models. Their results found the
following: Changes in forestry areas have been shown only to have a marginal impact,
however, the change/decrease of land drainage have been proven to alter the water flow to a
great extent. Modelling concerning the transport of nitrogen through the landscape evidently
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show the positive effiects of wetlands as well as of water reservoirs in lakes. Which contribute
to the reduction in Nitrogen by the process of denitrification.

This modelling case study/experiment demonstrates the need for profound specialist
knowledge in the use of GIS data as well as modelling. At the present stage of development,
neither of the models are of much use to the traditional planner or the decision-maker. MIKE
SHE has - in the present research project — given a greater number of, as well as more
accurate results in comparison with PHASE. Nevertheless development needs to continue.
PHASE ought to keep its basic concept: simplicity. In such a shape PHASE can — with
reasonable investments — be used for more comprehensive estimations of changes within river
basins. MIKE SHE is being continually improved through experience gains from market use.
Within the area of water management the model ought to - for reasons of cost — primary be
used to enlighten important and especially complicated issues within a river basin i.e. the
transport of nutrients.

The model operators presently want improved databases with successively improved
parameters. Issues concerning vegetation indexes and leaf area indexes need to be developed
as well.

TEST AREA
The south-eastern part of Sweden as a role lack of water. In this area we have a long tradition

of water planning. In the Ljungby River we have collected lots of data, useful in a research
project. This is the background for choosing the river basin of the Ljungby River as test area.
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Fig 1 Over-view

DATA

During a period from 1922 to 1996 the river discharge of the Ljungby River have decreased
with 50 %, fig 2.
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Fig 2 Annual mean discharge at Kallstorp, period 1922-1995

During the same period the atmospheric precipitation have not decreased at all, fig 3. This
means that you have to find the reasons some where else.

Arsnederbdrd, Kalmar

350 ‘
325 — + + n } 1y
100 } ; L . b i N
1920 1930 1940 1950 1960 1970 1980 1990 2000,

Fig 3. Annual atmospheric precipitation, period 1920 - 1998 (rolling 10 years mean value )
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The use of land have been described based on digitized maps, photos and remote sense.
The area of forests, in percent of total area, is together with the discharge shown in fig 4.
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Fig 4 Area of forest, % and annual discharge as rolling mean value.
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HYDROLOGICAL MODELS

In the project two hydrological models have been tested parallel - PHASE and MIKE SHE.
The principle structure of the two models are shown in fig 5 and 6.
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RESULTS

The two used models have succeeded in presenting acceptable synchronization with real data.
R2-values are 0.7 - 0.8.

By working with the models we have found that we can explain the decrease of discharge with
changes in the area of forests and other vegetation together with changes in the depth of
drainage.

It has also been possible to use the models in planning of steps to optimise the retention of
nitrogen.

990618,LK

List of references:
GUSTAFSSON, GUMBRICHT, KYLEFORS 1999. VAV - VA-FORSKe Rapport.
Application of Hydrological Models in Water Planning.

146 Lars Kylefors, Sweden





