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3.6 Pregolya 
This will not be a full case study, but can be understood as part of WP 6.4. 

3.6.1 Description 

All the main water systems of the Kaliningrad Oblast are transboundary. These are the 
coastal waters of the Baltic Sea, the Vistula Lagoon catchment and the Curonian Lagoon 
catchment. 
 
The Vistula Lagoon is classified as a low salinity non-tidal estuarine lagoon (Chubarenko, 
Margonski, 2008) and is a transboundary (Andrulewicz et. al., 1994) water body itself (Fig-
ure 3-15). Its volume and area equal 2.3 km3 and 838 km2 respectively, 64% of the lagoon 
volume (1.47 km3) and 56% (472.5 km2) of the lagoon water area belong to Kaliningrad 
Oblast (the Russian Federation), and the rest belongs to Poland (Solovjev, 1971). Since 
the Baltiysk Strait, as a single inlet connecting the lagoon with the Baltic Sea, is situated on 
the Russian territory, the Kaliningrad Oblast is formally responsible for the quality of waters 
coming into the Baltic Sea from the lagoon (Chubarenko, 2008). 
 
The biggest part (64% of the lagoon catchment) is formed by the transboundary basins of 
Lyna-Lava and Angrapa-Wangorapa rivers (both are 56% of the lagoon catchment) and a 
catchment of the main stream of Pregolya passing across the Kaliningrad Oblast (Figure 3-
17). A small part of the lagoon basin (90 km2 or 0.4%) belongs to the catchment of 
Vishtynets Lake in Lithuania. 
 

 
Figure 3-15 Catchment area of the Vistula Lagoon (Domnin, Chubarenko, 2011) 
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The catchments of Vistula and Curonian Lagoons are connected by the Deyma arm, which 
is often called as Deyma Branch (Chubarenko, 2008). Deyma (Figure 3-16), being an arm 
of the Pregolya River, outflows from main Pregolya stream at the City of Gvardeysk and 
connects Pregolya with the Curonian Lagoon. This means an overlapping of the catch-
ments of the Vistula and Curonian lagoons. Approximately 34% of the Pregolya River runoff 
is turning towards the Curonian Lagoon through Deyma Branch (Silich, 1971). Thus, the 
catchment of the Pregolya River, that is above the City of Gvardeysk, including trans-
boundary catchments of the rivers Lyna-Lava, Angrapa-Wangorapa and Pissa (13,700 km2 

in total), belongs to both the Vistula and Curonian lagoons’ catchments. This overlapping of 
the catchments of the two Baltic lagoons isn`t usually taken into account (Markova&Nechai, 
1960). The total Pregolya River catchment is usually attributed to the Vistula Lagoon 
catchment (Silich, 1971), and the only catchment of the Deyma Branch itself, and the total 
runoff from Deyma are referred to the Curonian Lagoon (Kucheriaviy, 2002). A little part of 
the river basin (about 60 km2) is located in Lithuania (close to Vishtynets Lake). 

 
Figure 3-16 The lagoon-estuarine system of Vistula Lagoon - Pregolya River - Deyma 
Branch - Curonian Lagoon (Domnin et al., 2013) 
 
Pregolya River is the main river that feeds the Vistula Lagoon. It is formed by the conflu-
ence of the Instruch and Angrapa rivers and runs on the territory of the Kaliningrad oblast. 
Pregolya River is a peneplain river. Its bed began to form after deglaciation of the Baltic, 
about 15,000 years ago (Geography of the Amber region of Russia, 2004). 
 
According to estimations via GIS tool (Domnin, Chubarenko, 2008), the basin of Pregolya 
River itself amounts to 1,700 km2, the Instruch River catchment is 1,350 km2, the Angrapa 
River catchment is 2,200 km2, the catchment of Pissa (with the basin of Vishtynets Lake) 
totals 1,500 km2, the Golubaya River catchment amounts to 540 km2, and the Lava River 
catchment is 7,200 km2. The mean difference between the magnitudes of the differ catch-
ment areas  amounts to about 3% depending on literature source. 
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The length of the Pregolya River is 123 kilometers, and its length with Angrapa is 292 kilo-
meters. The width of the riverbed is 40-80 m in the middle reachesand 200-300 m at the 
mouth (meteo39.ru). 
 
The Pregolya River is located in transitional climate zone from moderate-continental to ma-
rine area. This region is characterized by a very mild winter, often without the formation of 
stable snow cover, warm and rainy autumn, moderately warm summer and high humidity 
throughout the year. The region is under the influence of cyclonic circulation six months of 
the year. About 175 fronts pass through the region annually causing overcast sky condi-
tions, moderate and strong winds. The average annual temperature is around 8°C with 
17°C in July and -3°C i January. The average number of rainy and snowy days is 185 and 
55 snow, respectively. The prevailing wind direction is western with an average speed of 4 
m/s (vsereki.ru). The annual average water discharge of the Pregolya river is 90 m3/s, gen-
erally formed by rainy waters (40%), groundwater discharge (25%), and snow melt (35%). 
Floods on the Pregolya River occur in March and April, while low flows are observed in 
summer and autumn. Strong western winds can cause surges, leading to coastal flooding 
(Markova, 1999). 
 
Marshes and lakes form parts of the Pregolya River floodplain (bogginess - 3%, lake’s area 
- 1%). There are several former river-beds, the largest of them are Voronie and Pustoe 
(Silich, 1971). 
 
The average slope of the downstream part of Pregolya River is 0.009 m/km causing this 
part of the river system to be an estuarine system. Water masses penetrate from the Vistu-
la Lagoon upstream to riverbed of the Pregolya River and from the Curonian Lagoon up-
stream to Deima river almost unimpeded during wind surges. So all river flow near Gvar-
deysk is dumped into the Curonian Lagoon during western winds and into the Vistula La-
goon during northern winds. 
 
The Pregolya catchment lies in landscapes formed byglaciers with the following dominating 
landscape areas (Geography of the Amber region of Russia, 2004): 

• Pregolya plain. This area is located at the southern part of the Pregolya River val-
ley. The landscape was formed by glacial waters. Moraine sediments cover flat 
monotonous surfaces, composed of clays. The soils of this area are waterlogged 
due to the flat relief and poor drainage conditions of the clay soils. The area is 
therefore covered by a network of drainage canals and subsurface drainage. A 
large part of the land use is forest, while agriculture as well as upland and lowland 
bogs cover considerable areas.  

• Valley of Pregolya River. It is formed by the confluence of Angrapa and Instruch 
and crosses the central part of the Kaliningrad Oblast in the latitudinal direction 
from east to west. The natural shape of the river has been changed significantly by 
human activities. Shifting riverbeds have created a well-developed floodplain with 
alluvial sediments. A significant part of it is swampy and drained using polders. 
Woody vegetation is almost absent due to long-standing land development. Willow 
thickets and small islands of pine-bilberry are located on ancient alluvial sediments 
along the riverbed (Figure 3-18). The dominating soils are alluvial sod soils, occu-
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pied by grass-forb meadows with an admixture of sedge marsh. Floodplain lands 
are used for hay, pasture, and partly arable. 

 
 

 
Figure 3-17 The Pregolya River Valley. 

 
• Instruch hill. This area occupies the right bank of the Instruch River and part of the 

Pregolya River with a ridge composed of moraine loams extending up to 40-70 m. 
There are small tracts of coniferous and deciduous forests in the southern part of 
the area with oak, spruce and birch as the main species. Ravines and gullies dis-
sect the eastern slope of the moraine ridge. They are fixed by broad-leaved trees 
(linden, oak, hornbeam). The area is mainly used as farmland. 

• Angrapa-Sheshupe plain. It is located in the eastern part of the Kaliningrad Oblast 
and occupies the territory between the Instruch and Sheshupe rivers. The average 
elevations are 20-25 m. The area is characterized by increasingly continental cli-
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mate. Agricultural lands cover territory of spruce-broadleaf forests. The soil consist 
of well-cultivated soddy weakly podzolic and cryptopodzolic soils. 

• Vishtynets hill. It is located to south-east of the Kaliningrad Oblast within the sedi-
ments of the South-Lithuanian stage and is a spur of the Baltic Ridge. This area is 
characterised by a hilly moraine hill with a distinct ridge-hilly relief. The height de-
creases from south-west to north-east from 200 to 50 meters. The largest absolute 
mark in the Kaliningrad Oblast is Mount Bezymyannaya - 230 m. The Vyshtynets 
Lake, the largest lake in the Kaliningrad Oblast, is located here. 

 
More than half of the catchment area (54%) is occupied by agricultural areas, while both 

deciduous and mixed forests occupy 16% each, and coniferous forest 9%. 3% of the land is 

occupied by cities and 2%by open water bodies (Figure 3-18). 

 
Figure 3-18. Scheme of land use of the catchment basin of the Vistula lagoon (Domnin, 
2013) 

3.6.2 Data availability and previous studies 

The availability of data for the study area is good enough. However, there are problems 
with data comparability for different territories due to transboundary and different meas-
urement techniques and data sources. 
 
The following data types are available to use for research in basin of the Pregolya River: 

• Climate data. The measured data of temperature and precipitation, required for 
modelling, cover the periods: 1989, 1992-1996, 1998-2013 for meteorological sta-
tions located inside of the catchment area (Kaliningrad, Baltiysk, Chernyahovsk, 
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Olsztyn, Elbląg). In addition, there are data from climate model projections (1981-
2098 years). 

• Hydrological information (water level and discharge). The main hydrological meas-
uring point for the Pregolya River is located near the City of Gvardeysk. It is located 
56 km upstream from the mouth of the Pregolya River just upstream the divergence 
point Pregolya-Deyme (Figure 3-15). There are data covering the period 1981-
1996, 2001-2013.  

• Hydrological information (salinity and temperature). ABIORAS has monitored the 
Russian part of the Vistula Lagoon, Kaliningrad Marine Canal and the mouth of the 
Pregolya River since 1994. There are 12 monitoring stations at the mouth of the 
Pregolya River (nn 24-30), covering only the lowest part of the estuary within the 
Kaliningrad city. At 2012 the network of stations has been extended upstream cov-
ering both the lower branches: New Pregolya (northern branch) and Old Pregolya 
(southern branch) (Figure 3-19). 

Figure 3-19 Location of monitoring points to determine salinity of water at the Pregolya Riv-
er. The stations located in the Old Pregolya are marked by "o".  

• Soil texture. Soil maps for the Kaliningrad Oblast of Russia (Lazareva, 2002) and 
Poland (Dobrzanski, 1974), calculation by GIS. 

• Land use. Map of land use of the Kaliningrad Oblast (Scheme..., 2008), data of 
Corine Land Cover for Poland (Corine Land Cover), calculation by GIS. 

• Topography. Data of Satellite Radar Topographical Monitoring SRTM (SRTM: 
CGIAR-CSI SRTM 90m DEM Digital Elevation Database, http://srtm.csi.cgiar.org/), 
including values of relief heights gridded with a spacing of 90 meters and a height 
resolution of 1 meter, calculation by GIS. 

• River network geometry. Data of geographical maps (Dobrzanski et.al., 1974, E-
HYPE) and satellite photos LandSAT 7 ETM, calculation by GIS (TauDEM, ArcHy-
dro). 

 
Data collected in previous studies can also be used: 

• Specialized geographic information system for the analysis of river catchment ba-
sins and conduction on its basis of modeling of hydrological processes (grant of 
RFBR 10-05-90713-mob_st: Domnin, Chumachenko, 2010) was formed. It com-
bined spatial information for river network, DEM, administrative and catchment bor-
ders, and time series for water discharge, precipitation, temperature. Also the 
mathematical modelling of the response of freshwater component of the water bal-
ance of the Vistula Lagoon were studied during grants RFBR 08-05-92421-
BONUS_a (Chubarenko, Domnin, 2008-2011) and grant RFBR11-05-90727-
mob_st (Domnin, Kondratyev, 2011,). Issues of inflow from the Vistula lagoon to es-
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tuarine part of the Pregolya River were studied during grant RFBR 12-05-
31248_mol a (Domnin, 2012-2013). 

• Nutrient loads were estimated by monitoring and modelling for the Instruch River 
(Project HarmoBalt, 2009, lead. Chubarenko B.V., responsible executor: Gorbuno-
va Yu.A.), for the Primorskaya River (Project Moment-Pri, 2012, lead. Chubarenko 
B.V., executors: Gorbunova Yu.A., Domnin D.A.), for the Mamonovka River (Project 
BaltHazar, 2012, lead. Chubarenko B.V., responsible executor: Domnin D.A.). 

3.6.3 Water management issues 

Most river basins in the South-Eastern Baltic are transboundary (Chubarenko, 2008). The 
non-coincidence of natural and administrative boundaries makes water management in the 
region rather complicated. Furthermore, the transboundary catchments have different man-
agement experience and legal basis in the respective countries. Lithuania and Poland as 
members of European Union are obliged to follow the EU Water Framework Directive, 
while Kaliningrad Oblast as a part of the Russian Federation uses Russian Water Code as 
a principal law of water usage and protection. To achieve a sustainable management of 
water resources joint goals needs to be established and the same standards and proce-
dures in water usage, water quality control, water monitoring and management should 
preferably be implemented within all shared catchments. 
 
The territory of the Kaliningrad Oblast belongs to the Baltic Basin District, which covers part 
of the Russian part of the Neman river basin and other river basins of the Baltic Sea in the 
Kaliningrad Oblast (Baltic Basin District, 2008). This water management area borders with 
Lithuania to the north and east, with Poland to the south, and borders the Baltic Sea to the 
west. The Baltic Basin District is divided in three sub-districts (for the Neman River, Preg-
olya River and other rivers). The Pregolya River sub-district (7100 km2) covers the Preg-
olya River catchment and of small rivers flowing into the Vistula Lagoon. Deyma Branch 
officially belongs to the third sub-district “Rivers of the Baltic Sea basin within the Kalinin-
grad Oblast without the Pregolya and the Neman rivers” (4300 km2). Russian Water Code 
is the main legislation to regulate water use issues in the Russian Federation (Water Code, 
2005). 
 
The Agreement signed on 07.17.1964 (Warsaw, Poland) between the governments of the 
Union of Soviet Socialistic Republic and the Government of the Polish People's Republic on 
the water sector in boundary waters is a bilateral agreement for protection of water re-
sources, regulating the activity of hydro-constructions, water supply, flood control and ero-
sion of river basins of Neman, Pregolya and Vistula. This Agreement is still the single doc-
ument which regulate bi-lateral relations between Russia and Poland, as non- and EU 
counties, as Water Framework Directive (WFD) is not applied to non-EU countries. 
 
The main authorities that regulate water use in the Kaliningrad Oblast are: 

• Government of Kaliningrad Oblast 
• Neva-Ladoga Water Basin Administration Department (Kaliningrad office) 
• Kaliningrad Center for Hydrometeorology and Monitoring of Environment  
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3.6.4  Case study focus 

The objectives of the Soils2Sea project for the Pregolya River study are: 
• To analyse impacts of changes in climate and land use on nutrient loads from the 

Pregolya River catchment. 
• To assess the possibility for retention of nutrients by surface water in the Pregolya 

River catchment. 

3.6.5 Planned field and modelling studies 

• Tasks 2.1&2.4: Develop joint land use and climate change scenarios and scenarios 
for the Baltic Sea basin 
o Review of scenarios of land use for transboundary areas of the Pregolya river 

catchment and probable climate changes (2014-2015); 
o Analyses of retention scenarios of nitrogen and phosphorus from territory of 

Pregolya River catchment (2014-2015); 
o Analyses of scenarios of South-East Baltic region development (2014-2015). 

• Tasks 6.3&6.4: Test of policy instruments and monitoring concepts for differentiated 
regulations  

o Screening-monitoring of nutrients concentration for the Pregolya River 
catchment (2014-2016). 

• Task 5.2: Testing basin scale model setup for simulations in Pregolya catchment 
o Testing of a numerical model to nutrients retention in the Pregolya river 

catchment (2014-2016); 
o Testing of modelling results for nutrient load on historical data for a long 

time period (2016); 
o Analyses of results of nutrients retention by different mid-catchment areas 

of the Pregolya River catchment (2016) 
o Zoning area of Pregolya River Catchment by retention capacity of nutrients 

in the basin scale (2016). 
• Task 6.5 Policy Brief 

o To recommend measures to reduce loads from the catchment basin (2016). 

3.6.6 References 

All rivers. Informational site about rivers of Russia - http://vsereki.ru/atlanticheskij-
okean/bassejn-baltijskogo-morya/pregolya  

Andrulewicz E, Chubarenko BV, Zmudinski L (1994)   Vistula Lagoon - Troubled Region with 
Great Potential. // WWF Bultic Bulletin.-1994. - N. 1.- Pp. 16-21.  

Baltic Basin District. Defenition of boundaries. Control points. – Spb.: Nevsko-Ladojskoe basin 
agency, 2008, 78 p. [in Russian] 

Chubarenko B (2008) Shared watersheds in the South-Eastern Baltic / Transboundary waters 
and basins in the South-East Baltic, ed. by B.Chubarenko, – Kaliningrad: Terra Baltica,  
ISBN 978-5-98777-031-3.- 7-21 pp. 

Chubarenko B, Margonski P (2008) The Vistula Lagoon. [In] U. Schiewer (ed.) Ecology of Baltic 
Coastal Waters. Ecological Studies, 197, 167-195.   

http://vsereki.ru/atlanticheskij-okean/bassejn-baltijskogo-morya/pregolya
http://vsereki.ru/atlanticheskij-okean/bassejn-baltijskogo-morya/pregolya


Soils2Sea June 2014 Requirements Report 
 

 
 
Knoblauch et al. - Case studies  3-44 

Convention on the Protection and Use of Transboundary Watercourses and International Lakes. 
Helsinki, 17 March 1992. [Internet] http://www.unece.org/env/water/welcome.html 

Corine Land Cover technical guide – Addendum (2000) Prepared by M.Bossard, J.Feranec, J. 
Otahel – Published European Environment Agence, 2000, 104 P. 

Danilov-Danilian VI, Khranovich IL (2009) Guaranteed water use in market conditions // Water 
resources, 36(2), 228-239.  

Domnin D, Chubarenko B (2008) Watershed and administrative division of Kaliningrad Oblast. / 
Transboundary waters and basins in the South-East Baltic, ed. by B.Chubarenko, – Kali-
ningrad: Terra Baltica, ISBN 978-5-98777-031-3.- 22-36 pp. 

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 estab-
lishing a framework for Community action in the field of water policy [Electronic resource]: 
http://www.europa.eu.int. Eng. 

Dobrzanski B, Kowalinski S, Kuznicki F, Witek T, Zawadzki S (1974) Mapa Gleb Polski, skala 
1:1000000. Opracowanie i druk Wydawnictwa Geologiczne, 1974 

Domnin D, Chubarenko B (2007) Atlas of transboundary river basins of Kaliningrad Oblast. Ka-
liningrad: Terra Baltica, 2007, 38 P. [in Russian] 

Domnin D (2013) Working documents of the AB IO RAS,  the Partner No 4 in collaborative pro-
ject LAGOONS “Integrated Water Resources and Coastal Zone Management in Europe-
an Lagoons in a Context of Climate Change” (2011-2014) within the framework of 7th 
Framework Programme. 2013. 

Domnin D, Chubarenko B (2011) Mathematical modeling of the response of the freshwater 
component for the Vistula Lagoon water balance (South East Baltic) as a result of climate 
change // Proceedings of the International Conference of Young Scientists “Land-Ocean-
Atmosphere Interactions in the Changing World”. Baltiysk (Kaliningrad Oblast), 5-10 Sep-
tember, 2011 / ed. by O. Solomina. – Moscow: IG RAS Publishing, 2011. – P. 26-27. 

Domnin D, Pilipchuk V, Karmanov K (2013) Formation of inflow of saltish water in the lagoon-
estuarine system of Vistula Lagoon Catchment and Pregolya River as a result of wind 
surges // Natural and technical sciences, - Moscow: Sputnik plus. - 2013. - N 6. - P. 30-
38.[In Russian]. 

E-HYPE: HYdrological Predictions for the Environment – Europe, 
http://www.smhi.se/en/Research/Research-departments/Hydrology/hype-in-europe-e-
hype-1.7892 

Geography of the Amber region of Russia [Text]: [schoolbook for the course “Regional geogra-
phy of the Kaliningrad Oblast” for 9-11 classes] / G.M.Barinova, O.L.Vinogradova, 
I.I.Volkova [et.al.] : lead. V.V.Orlenok. – Kaliningrad : Yantarny skaz, 2004. – 415 p [in 
Russian] 

Government of the Kaliningrad Oblast. A project of scheme of territorial planning of the Kalinin-
grad Oblast - http://www.gov39.ru/index.php 

Khublaryan MG, Kovalevskiy VS, Bolgov MV (2005) The concept of management of water re-
source systems based on the joint use of surface and ground waters // Water resources, 
32(5), 617-624. 

Kaliningrad Centre for Hydrometeorology and Environmental Monitoring - 
http://meteo39.ru/gidro/gidrologiya.html 

Lazareva N (2002) Soil map, scale 1:500000 // Geographic atlas of the Kaliningrad Oblast / V. 
Orlenok [Ed.]. – Kaliningrad: KGU Publishing; CSIT, 2002. 

Mapa Warminsko-Mazurskie wojewodztwa, 1 : 250 000, Warszawa: Demard Sp. Zo. O., 2005. 
Markova L (1999) The Rivers // The Kaliningrad Oblast: Essay about nature /  D. Berenbeim 

[Ed.]; V. Litvin [Science Ed.]. - 2nd edition, Kaliningrad: Yantarny skaz, 1999. – pp. 69-83. 
[in Russian] 

Markova L, Nechay I (1960) Hydrological sketch of the Neman`s and Pregolya`s mouths. Pro-
ceedings of the State Oceanographic Institute, v.49, Moscow, 1960, P. 118-187. [in Rus-
sian] 



Soils2Sea June 2014 Requirements Report 
 

 
 
Knoblauch et al. - Case studies  3-45 

Scheme of territorial planning of the Kaliningrad Oblast, scale 1:200000 // Proposals for territo-
rial planning. Scheme of planning organization and functional zoning. Project plan. Spb: 
Publishing of Institute “Lengiprogor” Co ltd., 2008, 

Silich M (1971) Water balance of the Vistula Lagoon. [In] Lazarenko, N., Majewski, A. (eds). 
Hydrometeorological regime of the Vistula Lagoon, Leningrad, Hydrometeoizdat, 1971, P. 
143-172 [in Russian]. 

Solovjev II (1971) Geographical locations and boundaries of the Vistula Lagoon. [In] Lazarenko, 
N., Majewski, A. (eds). Hydrometeorological regime of the Vistula Lagoon, Leningrad, 
Hydrometeoizdat, 1971, P. 6-10 [in Russian]. 

SRTM: CGIAR-CSI SRTM 90m DEM Digital Elevation Database, http://srtm.csi.cgiar.org/ 
The Kaliningrad Oblast. Geographic map, 1 : 200 000 / N. Larina [Ed.], Omsk: Omskaya karto-

graphic factory, 2005. 
Water Code of the Russian Federation. 3 June 2006. № 74-FZ. Accepted by State Duma on 12 

April 2006. Approved by the Council of Federation on 26th April 2006. [in Russian] 
Vypyh K, Nechay IY, Soloviev II, Tzhosinska A, Yavorskaya M (1971) Sediments and sedimen-

tation. [In]   Lazarenko NN, Majewski A (eds). Hydrometeorological regime of the Vistula 
Lagoon, Leningrad, Hydrometeoizdat, 1971, pp. 22-30. (in Russian). 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The present work has been car-
ried out within the project ‘Re-
ducing nutrient loadings from 
agricultural soils to the Baltic 
Sea via groundwater and 
streams (Soils2Sea)’, which has 
received funding from BONUS, 
the joint Baltic Sea research and 
development programme (Art 
185), funded jointly from the Eu-
ropean Union’s Seventh Pro-
gramme for research, techno-
logical development and 
demonstration and from The 
Danish Council for Strategic Re-
search, The Swedish Environ-
mental Protection Agency 
(Naturvådsverket), The Polish 
National Centre for Research 
and Development, The German 
Ministry for Education and Re-
search (Bundesministerium für 
Bildung and Forschnung), and 
The Russian Foundation for 
Basic Researches (RFBR). 


	REQ-0b-v2-080714-Title_authors_TOC.pdf
	Table of Contents

	REQ-1-v1-190614-ExecutiveSummary.pdf
	1. Executive Summary
	1.1 Objectives of the project and of the present report
	1.1.1 Soils2Sea project idea and outcomes
	1.1.2 The Requirements Report

	1.2 Methodologies
	1.2.1 Changes in climate, land use and nutrient loads
	1.2.2 Nutrient reductions in groundwater
	1.2.3 Nutrient transport and retention in surface water
	1.2.4 Baltic Sea Basin scale
	1.2.5 Governance, monitoring and stakeholder processes
	1.2.6 Dissemination strategy

	1.3 Case areas


	REQ-2-v3-200614-Introduction.pdf
	2. Introduction
	2.1 Soils2Sea concept, objectives and key outputs
	2.2 Purpose and content of report
	2.2.1 Objective, target group and limitations
	2.2.2 Reader’s guide

	2.3 Acknowledgement
	2.4 References


	REQ-3-v8-300614-Case studies.pdf
	3. Case studies
	3.1 Motivation and role of case studies
	3.2 Norsminde
	3.2.1 Description
	3.2.2 Data availability and previous studies
	3.2.3 Water management issues
	3.2.4 Case study focus
	3.2.5 Planned field and modelling studies
	3.2.6 Stakeholder’s role in Soils2Sea
	3.2.7 References

	3.3 Kocinka
	3.3.1 Description
	3.3.2 Data availability and previous studies
	3.3.3 Water management issues
	3.3.4 Case study focus
	3.3.5 Planned field and modelling studies
	3.3.6 Stakeholder’s role in Soils2Sea
	3.3.7 References

	3.4 Tullstorp Brook
	3.4.1 Description
	3.4.2 Data availability and previous studies
	3.4.3 Water management issues
	3.4.4 Case study focus
	3.4.5 Planned field and modelling studies
	3.4.6 Stakeholder’s role in Soils2Sea

	3.5 Baltic Sea Basin
	3.5.1 Description
	3.5.2 Data availability and previous studies
	3.5.3 Case study focus
	3.5.4 Stakeholder’s role in Soils2Sea
	3.5.5 References

	3.6 Pregolya
	3.6.1 Description
	3.6.2 Data availability and previous studies
	3.6.3 Water management issues
	3.6.4  Case study focus
	3.6.5 Planned field and modelling studies
	3.6.6 References



	REQ-4-v2-230614-Scenarios.pdf
	4. Changes in land cover, agricultural practices and climate and their effects on nutrients loads to the Baltic Sea
	4.1 Objectives
	4.2 Methodology
	4.2.1 Land use and climate change scenarios
	4.2.2 Spatially differentiated N measures in catchments
	4.2.3 Spatially differentiated P loss measures in catchments
	4.2.4 Baltic Sea Basin

	4.3 Outputs
	4.4 Timing and dependencies with other project activities
	4.5 References


	REQ-5-v5-200614-Groundwater.pdf
	5. Nutrient transport and retention in groundwater
	5.1 Objectives
	5.2 Methodology
	5.2.1 Small scale field site Fensholt, Norsminde
	5.2.2 Measurements and analysis at Norsminde field site
	5.2.2.1 Drainage catchment monitoring
	5.2.2.2 Unsaturated and saturated zone hill-slope monitoring

	5.2.3. Modelling of hill slope for Norsminde
	5.2.3.1 Background and objective
	5.2.3.2 Model code options
	5.2.3.3 Considerations on model setup
	5.2.3.4 Model data
	5.2.3.5 Considerations on model calibration

	5.2.4 Differentiated regulations for Horsens Fjord catchment
	5.2.4.1 Background and objectives
	5.2.4.2 Modelling approach
	5.2.4.3 Up-scaling
	5.2.4.4 Model applications

	5.2.5. Groundwater retention at the Kocinka catchment
	5.2.5.1 Drainage system, mapping and monitoring
	5.2.5.2 Land use, fertilization
	5.2.5.3 Monitoring targets and scale
	5.2.5.4 Modelling
	5.2.5.5 Denitrification in the groundwater system

	5.2.6 Risks and risk management

	5.3 Outputs
	5.4 Timing and dependencies with other project activities
	5.4  References


	REQ-6-v3-200614-SurfaceWater.pdf
	6. Nutrient transport and retention in surface water
	6.1 Objectives
	6.2 Methodology
	6.2.1 Field experiment and formulation of exchange relationships
	6.2.2 Nutrient reduction at watershed scale
	6.2.3 Technological measures to reduce nutrient export in streams
	6.2.4 Surface water retention in the Kocinka watershed
	6.2.5 Upscaling from the reach scale to the watershed scale

	6.3 Outputs
	6.4 Timing and dependence with other project activities
	6.4.1 General dependencies
	6.4.2 Input (to WP4) dependencies
	6.4.3 Output (from WP4) dependencies

	6.5 Literature references


	REQ-7-v5-200614-BalticSeaBasin.pdf
	7. Baltic Sea basin scale
	7.1 Objectives
	7.2 Methodology
	7.2.1 Short HYPE model description
	7.2.2 HYPE modelling in the Pregolya catchment
	7.2.3 Measures at sub-basin scale
	7.2.4 Tests against historical data
	7.2.5 Scenario analyses at Baltic Sea scale

	7.3 Outputs
	7.4 Timing and dependencies with other project activities
	7.5 References


	REQ-8-v4-230614-Governance.pdf
	8. Governance, monitoring and stakeholder process
	8.1 Objectives
	8.2 Methodology
	8.2.1 Thresholds for nitrogen in groundwater
	8.2.1.1 Using innovative monitoring concepts and threshold values for groundwater, drains and streams for WFD compliance tests and differentiated regulation

	8.2.2 Developing policy options for differentiated regulations in cooperation with stakeholders
	8.2.2.1 First round of workshops: setting the scene together with the stakeholders (step 1)
	8.2.2.2 Formulating policy options (step 2)
	8.2.2.3 Ethnographic interviews (step 3)
	8.2.2.4 Second round of workshops: from ideas to action (step 4)
	8.2.2.5 Output-focused monitoring and regulation approach (EI) (step 5)

	8.2.3 Test of the output-focused monitoring and regulation approach outside of case study areas
	8.2.4 Policy Brief

	8.3 Outputs
	8.4 Timing and dependencies with other project activities
	8.5 References


	REQ-9-v3-200514-Dissemination.pdf
	9. Dissemination strategy
	9.1 Objectives
	9.2 Dissemination to the scientific community
	9.3 Stakeholder dissemination plan
	9.3.1 General approach amongst partners
	9.3.2 Stakeholder identification and mapping
	9.3.3 Event mapping
	9.3.4 Dissemination material
	9.3.5 Monitoring and evaluation

	9.4 Project website
	9.5 Baltic Sea Conference


	REQ-App B-v3-230614-Deliverables.pdf
	Appendix B - Deliverables
	Purpose and Content of this Appendix
	List of Soils2Sea deliverables
	1.1 Website
	1.2 Requirements Report
	1.3 Dissemination Plan
	1.4 Periodic Progress Report 1
	1.5 Periodic Progress Report 2
	1.6 Dissemination Material
	1.7 Periodic Progress Report 3
	1.8 Final Baltic Sea Conference
	1.9 Periodic Progress Report 4
	1.10 Final Report
	2.1 Review of Existing Scenarios
	2.2 Soils2Sea Scenarios
	2.3 Scenario Analyses N
	2.4 Scenario Analyses P
	3.1 Field Site
	3.2 Upscaling
	3.3 Prototype Sensors
	3.4 Biogeochemical Processes and Flow Paths
	3.5 Differentiated Regulation Horsens
	3.6 Differentiated Regulation Kocinka
	4.1 River Damming and Reservoir Operation
	4.2 Tracer Tests
	4.3 Water Course Remediation
	4.4 Alternative Water Management Strategies
	5.1 Baltic Sea Model
	5.2 HYPE Pregolya River Basin
	5.3 HYPE Reliability
	5.4 Impact Assessments Baltic Sea Basin
	5.5 HYPE web
	6.1 Thresholds Guidelines
	6.2 Governance Concepts
	6.3 Monitoring Concepts
	6.4 National Stakeholder Workshops
	6.5 Policy Brief

	June 2014
	N/A
	Jens Christian Refsgaard
	June 2014
	May 2014
	Steering Committee
	Jørgen E. Olesen
	To be determined
	Jørgen E. Olesen
	To be determined
	Jørgen E. Olesen
	To be determined
	Jørgen E. Olesen
	To be determined
	Rasmus Jakobsen
	To be determined
	Rasmus Jakobsen
	December 2016
	Rasmus Jakobsen
	???
	SMHI
	Ecologic
	?? but should preferably include Rüdiger Wolter

	REQ-3-v8-300614-Case studies.pdf
	3. Case studies
	3.1 Motivation and role of case studies
	3.2 Norsminde
	3.2.1 Description
	3.2.2 Data availability and previous studies
	3.2.3 Water management issues
	3.2.4 Case study focus
	3.2.5 Planned field and modelling studies
	3.2.6 Stakeholder’s role in Soils2Sea
	3.2.7 References

	3.3 Kocinka
	3.3.1 Description
	3.3.2 Data availability and previous studies
	3.3.3 Water management issues
	3.3.4 Case study focus
	3.3.5 Planned field and modelling studies
	3.3.6 Stakeholder’s role in Soils2Sea
	3.3.7 References

	3.4 Tullstorp Brook
	3.4.1 Description
	3.4.2 Data availability and previous studies
	3.4.3 Water management issues
	3.4.4 Case study focus
	3.4.5 Planned field and modelling studies
	3.4.6 Stakeholder’s role in Soils2Sea

	3.5 Baltic Sea Basin
	3.5.1 Description
	3.5.2 Data availability and previous studies
	3.5.3 Case study focus
	3.5.4 Stakeholder’s role in Soils2Sea
	3.5.5 References

	3.6 Pregolya
	3.6.1 Description
	3.6.2 Data availability and previous studies
	3.6.3 Water management issues
	3.6.4  Case study focus
	3.6.5 Planned field and modelling studies
	3.6.6 References



	blank page.pdf
	Table of Contents

	blank page.pdf
	Table of Contents

	blank page.pdf
	Table of Contents

	blank page.pdf
	Table of Contents

	blank page.pdf
	Table of Contents

	blank page.pdf
	Table of Contents

	blank page.pdf
	Table of Contents

	REQ-App A-v1-080714-Gannt_frontpage.pdf
	Appendix A – Time Schedule
	blank page.pdf
	Table of Contents


	blank page.pdf
	Table of Contents


