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ABSTRACT

The Hydrological Service in Iceland is working on a set of digital
spatial data that contains information about surface water features.
The objective will be a nationwide coverage of a direction-based
hydrological data in the scale of ca. 1:50,000 with greater accuracy
and detail than existing database. The database will be used for
future work on the adaptation of the European Water Framework
Directive. This paper lists the origin of the data provided and
describes problems with processing a very high-resolution
hydrographical database.

INTRODUCTION

In 2007, the Icelandic parliment voted for adaptation of the Water
Framework Directive (WFD) of EU (http://www.euwfd.com) with the
objective to fulfill its requirements before 2017. The initial work to comply
with its adaptation is to define watersheds and the so-called water bodies,
which will subsequently be characterized for pressures, impacts and
economic analysis.

The existing hydrology database in Iceland is comprised of two parts:1) a
digital image of rivers and lakes in a vectorised and georeferenced Arclnfo
coverage in 1:250,000 scale from the Iceland Geodetic Survey (IGS) with
classification of lines and polygons according to standards at IGS and the
National Energy Authority/Hydrological Service (NEA/HS); and 2) an
Oracle database edited at the HS, which includes separate tables of river and
lake id‘s as well as other attributes, such as inter-relationships between
rivers/lakes, (JoOhannsson and Einarsson, 1998). This combined database is a
spaghetti vector data model with no flow directions, or river center-lines.

A study was made on a subset of the 1:250,000 hydrology database to
estimate the time and cost needed to adjust it to the 1:50,000 IS50V water
database of IGS and to add data such as flow directions and center-lines
required for further work for the WFD adaptation. The main results of this
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study were that the cost for this modification exceeded available funds and
that the IS50V water database was inadequate in many instances.

Hence, to continue work for the WFD adaptation, the NEA has leased a
high-resolution (<1:5000) digital database of surface water features from
Loftmyndir ehf., including lakes, ponds, streams, and rivers. This database
includes attributes such as center-lines and flow directions required for
watershed establishment and future work for the WFD. For the last year, the
HS has worked on this digital database in order to correct and modify it for
future use. The final product will be a nationwide coverage of hydrological
data in the scale of 1:50,000; replacing the 1:250,000 data base. The advances
to the available database will be a topologically correct dataset and tabular
data storing directions, names (river and lake id‘s) and connections to water
bodies making it possible to build a river network in the future. A river
network database enables one to trace water movement through the
landscape.

ORIGIN AND STRUCTURE OF THE HYDROLOGICAL DATABASE

The database from Loftmyndir ehf. is comprised of digitized polygons and
lines representing various hydrographic features such as rivers, lakes,
shorelines etc. shown in Table 1. The lines were traced from aerial
photographs covering the entire country with up to 1 m accuracy. A Digital
Elevation Model (DEM) is needed before watersheds can be delineated
therefore, a DEM with a 25-m-pixel size and 10-50 m accuracy was obtained
from Iceland GeoSurvey (ISOR) in 2007. The DEM was constructed
combining from different sources the most accurate elevation data available.
As a result the quality of the DEM varies with location for instance the area
around glaciers and their vicinity has the poorest quality due to lack of data.

The structure of the national hydrological database will be based on the
ArcHydro data model schema (Maidment, 2002), storing the existing
1:250,000 hydrological river-id from the older database (Johannsson and
Einarsson, 1998). The ArcHydro data model was chosen because it has
become one of the most tried and tested GIS data models for water resources.
It provides a simple way of linking time series data to geospatial data within
a single information system making it possible to trace water movement
throughout the stream and river network.
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Table 1. Main polygons and lines in the Loftmyndir database.

Polygons

Lines

Glaciers

Hot springs area, fumaroles
Intermitted lakes

Foreshore flat

Bare rocks and islands in rivers and
lakes

Bare rocks and islands in sea

Lake

River (<7 m)

Mud area and intermitted creek area

Glaciers

Hot springs

Hot springs area, fumaroles
Intermitted lakes

Coastline (low tide)

Bare rocks and islands 1n rivers and lakes

Bare rocks and islands in sea

Coastline (high tide)

Wharf

Pier

Ditches

Intermitted rivers

Lake

Riverbank

River, centerline

Mud area (unvegetated)/intermitted creek area

Rapids

Waterfalls

River, centerline rivers <7 m

Connecting line btw. rivers/ditches etc. and
centerlines

Dams

Culvert

WORK PHASES AND PROCEDURES

The objective is to create a layer consisting of direction-based hydrological
data in the scale of 1:50,000. In order to do this the data has to be processed
to meet the requirements of the project. Figure 1 pictures the main phases of

the project.

Data preparation

Various errors were encountered in the initial error-check of the digital data
set from Loftmyndir and the DEM from [SOR.

1) The traced lines used in the Loftmyndir dataset were produced using a
CAD Microstation system which has produced problems in converting
the data to ArcGIS. Therefore, time-consuming correction of topology
has been carried out in the pre-processing phase. Basic topology rules
were defined so that lines were for example not allowed to self overlap

or intersect (Figure 1).
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B)
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D)

Figure 2. Different types of errors found in the Loftmyndir data set which have to
be correcting within the pre-processing phase. A) Intersect; B) Overlap; C)
Undershoot; and D) Overshoot.

2)

3)

The resolution of the traced lines is too high for subsequent work in the
dataset, e.g. at present every line in the dataset, such as a ditch or a
river, has equal importance. Thus, a simplification is needed before it
is possible to work with the data set at the intended scale of 1:50,000.
A Strahler classification will be attempted on the database and
subsequently used to simplify it. For the Strahler classification the
RivEx tool (see www.rivex.co.uk), an add on program that works with
ArcGIS, will be used.

The DEM is only approximate representation of land surface terrain. In
order to create an accurate representation of flow direction a
depressionless DEM is needed. Sinkholes need to be filled and streams
need to be burned in to allow for correct flow direction calculations.

Delineation of watersheds
Combining the classified/simplified data set from Loftmyndir and the DEM
data set has been tested for individual areas with promising results. For the
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results to be meaningful careful preparation of both the hydrographic
database and the DEM needs to be completed.

Connection to the older database of rivers and lakes

Moving the old river and lake id‘s from the existing 1:250,000 database
has to be done manually due to the much higher resolution of the Loftmyndir
dataset and inaccuracy in the older database. The old database consists of
more than 5000 rivers-id’s and more than 2000 lakes with names that have to
be transferred (Johannsson and Einarsson, 1998).

CONCLUDING REMARKS

The final deliverables of this work will be a national direction-based
hydrological database in the scale of ca. 1:50,000, which will be the basis for
watershed definition and other prerequisites for the adaptation of the
European Water Framework Directive. The hydrological database will have a
national coverage and a greater accuracy and detail than the database of rivers
and lakes already existing at the Hydrological Service. This work is still
ongoing with the initial phase being finished in 2008.

REFERENCES

Johannsson, b. and Einarsson, K. 1998. National database of rivers and lakes
in Iceland. In. Kajander, J. (ed.). XX Nordic Hydrological Conference,
NHP Report 44. Helsinki, 10.-13. August 1998. pp. 381-384

Maidment, D. R. 2002. ArcHydro; ArcGIS for Water Resources. ESRI press,
Redlands CA, 203 pp. including CD with tools and sample data

307



	VM-NHC prufa2.pdf
	session_contents.pdf
	session_preface.pdf
	session1.pdf
	VM-NHC prufa.pdf
	1 Arne Tollan_5.pdf
	3 Andre_Musy.pdf
	4_Sveinn.T.pdf
	5 Valery Vuglinsky_85.pdf
	6_ Thorsteinn Thorsteinsson_97.pdf
	7_A.Bring.pdf
	8_Jan Magnusson_50.pdf
	9_Hrund Andradottir_6.pdf
	10_Bergur Einarsson_86.pdf
	11_Peter F.pdf
	12_Tobias Jonas_78.pdf
	13_Agrita Briede_30.pdf
	14_Helen K.pdf
	15_Astrid Vokso_36.pdf
	16_Johanna Korhonen_52.pdf
	17_Elga Apsite_22.pdf
	18_Deborah Lawrence_17.pdf
	19_Jannes Stolte_51.pdf
	20_Anda Bakute.pdf
	20_Anda Bakute_21.pdf


	18_Deborah Lawrence_17.pdf
	19_Jannes Stolte_51.pdf
	20_Anda Bakute.pdf
	Paper Sveinn T. Thorolfsson_43_titill 2_idk.pdf
	URBAN HYDROLOGY AND SUSTAINABLE URBAN DRANAGE 
	AT LAKE URRIDAVATN IN GARDABÆR, ICELAND

	VM-NHC prufa session 4.pdf
	session4.pdf
	21_Emiliano Gelati_20.pdf
	Paper Olafur Rognvaldsson_91.pdf
	Paper Olafur Rognvaldsson_92.pdf
	24_Wei Yang_59.pdf
	25_Asgeir Petersen Overleir_13.pdf
	26 Snorri Arnason_99.pdf
	27Olga Kovalenko_58.pdf
	28 Sveinn T.pdf

	VM-NHC prufa session 5.pdf
	aud.pdf
	aud.pdf
	VM-NHC prufa session 5.pdf
	session5.pdf
	29Herve Colleuille_18.pdf
	30 Gunlög Wennerberg_57.pdf
	31Yisak Abdella_47.pdf
	32Søren Elkjær Kristensen_33.pdf
	33 Uldis Bethers_79.pdf
	34 Peter Borsanyi_60.pdf
	35 Kristoffer Dybvik_27.pdf
	36Benno Wiesenberger_84.pdf


	VM-NHC prufa session 6.pdf
	session6.pdf
	37 Karen Lundholm_38.pdf
	38 Knut Alfredsen_46.pdf
	39 Cintia Bertacchi Uvo_63.pdf
	40Astrid Voksø_37.pdf

	VM-NHC prufa session 7.pdf
	session7.pdf
	41 Göran Lindström_61.pdf
	42 Saulius Vaikasas_26.pdf
	43 Anne Steensen Blicher_73.pdf
	44 Niclas Hjerdt_14.pdf
	45 Saulius Vaikasas_24.pdf
	46 Gunnhild Riise_68.pdf
	47 Maja Brandt_10.pdf

	Paper Saulius Vaikasas_24.pdf
	SELF-PURIFICATION PROCESS AND RETENTION OF NITROGEN IN FLOODPLAINS OF RIVER NEMUNAS
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	Fluctuation
	REFERENCES





	VM-NHC prufa session 8.pdf
	Paper Noora Veijalainen_53.pdf
	ABSTRACT
	INTRODUCTION
	MATERIAL AND METHODS

	RESULTS
	DISCUSSION AND CONCLUSIONS
	REFERENCES

	Paper Bergur Einarsson_86.pdf
	ABSTRACT
	INTRODUCTION
	RUNOFF MAP OF ICELAND FOR 1961-1990 AND FUTURE PROJECTION FOR 2071-2100
	FURTHER USE OF THE HYDROLOGICAL MAP
	MODEL APPLICATION IMPROVEMENTS
	DISCUSSION
	REFERENCES


	Paper Haraldur Olafsson_93.pdf
	ABSTRACT
	INTRODUCTION
	REGIONAL AND SEASONAL VARIABILITY OF PRECIPITATION
	Acknowledgements
	REFERENCES


	Paper Oli Gretar Blöndal Sveinsson_70.pdf
	ABSTRACT
	INTRODUCTION
	CLIMATE CHANGE IMPLICATIONS
	RESULTS
	CONCLUSIONS


	Paper Haraldur Olafsson_94.pdf
	ABSTRACT
	INTRODUCTION
	SEASONAL VARIABILITY OF MEAN TEMPERATURE CHANGE
	Acknowledgements
	REFERENCES


	Paper Jari Schabel_90.pdf
	ABSTRACT
	INTRODUCTION
	RISK ASSESSMENT FRAMEWORK
	CASE STUDY
	RISK/OPPORTUNITY IDENTIFICATION
	RISK ESTIMATION AND EVALUATION
	FUTURE EXPECTATIONS
	REFERENCES


	Paper Arni Snorrason_87.pdf
	ABSTRACT
	INTRODUCTION
	ORGANIZATION OF THE CLIMATE AND ENERGY SYSTEMS (CES) PROJECT
	MAIN OBJECTIVES OF THE CES PROJECT
	WORKING PLAN FOR THE PROJECT
	REFERENCES



	VM-NHC prufa session 9.pdf
	ABSTRACT
	INTRODUCTION
	THE HYDROLOGY OF THE ALTA RIVER
	THE SALMON
	THE EFFECTS FROM THE NEW MANEOUVERING RULES
	CONCLUSIONS
	REFERENCES

	Paper Morten Stickler_9.pdf
	ANCHOR ICE FORMATION AND ITS INFLUENCE ON HABITAT USE OF ATLANTIC SALMON (SALMO SALAR L.) PARR IN STEEP STREAMS
	Study area
	Data collection of physical characteristics
	Monitoring of Atlantic salmon parr


	Paper Gunta Springe_44.pdf
	MATERIAL AND METHODS
	RESULTS AND DISCUSSION





