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1.  Welcome to the Norwegian Pilot ɀ Western Vansjø  

1.1 Catchment ɀ Vansjø-Hobøl with pilot area Western Vansjø 

Catchment Area: 688 km2 , Pilot area 80 km2 

 



1.2 Land Cover and Land Use in pilot  area 
Land Use / Land Cover  Km

2 
% 

Cultivated  10,8 13,5% 

Permanent Grassland 2 2,5% 

Forested 47,9 59,9% 

Wetland 1,6 2,0% 

Open Water 12,6 15,8% 

Urban Area 2,6 3,2% 

Unclassified land 2,5 3,1% 

Total  80 100% 
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1.3 About the holdings in the catchment 

 

There are 26 holdings wholly within catchment, and 14 holdings partly within. Average farm 

size is 63.3 haa included the woods, and average field size is 3,9 haa.  

 

The main production in the catchment is cereals and vegetables.  

 

There are little animal-production in the catchment. The stock density is: 

 

Type Count 

Cattle 67 

Sheep 53 

Pigs 513 

Poultry 0 

Horses 14 

 

 

There are a lot of part time farmers in the area. For cereal farmers this is almost the rule, but 

for the vegetable farmers they are more dependent on the income from the farm.   

 

Compare to other catchments in the area this catchment has intensive agricultural 

production and soil with high content of phosphorous.   

 

1.4 Population density in the catchment area.  

Population density in the catchment area is 50 people/km2 

 



2. Ecological baseline  
The Norwegian pilot area is the local catchment of the western part of lake Vansjø. 

The lake has many ñbranchesò (Fig. 1), and the western part at the outlet of the lake 

has the poorest water quality. It has been shown that the phosphorus losses from the 

local catchment of western Vansjø are high, especially from a subcatchment where 

potatoes and vegetables are grown on 25 % of the agricultural area. The lake is 

located east of Oslo Fiord in south eastern Norway (Fig.1). The local catchment to 

western Vansjø covers 54 km2, whereas the total catchment (Morsa) of the whole lake 

is 690 km2. 

 

 

 

 

                          Figure 1. Location of the pilot area (Red area). 

 

 
 

  
 

 

Type of Waterbody: Lake 

The surface area of western Vansjø is 12 km2. The average depth is 3.7 meter and the 

maximum depth is 17 meter.  

 

Main problem: Eutrophication 

The water quality is poor due to excessive growth of blue green algae. In the summers 

2005-2007 it was advised against bathing because of high concentration of the algae 

produced toxin microcystin (Fig. 2). Large phosphorus loads to the lake is pointed out 

as the main reason for the eutrophication problems.  



 

 

 

Figure 2. Concentrations of microcystin (µg/L) in 

western Vansjø (Vanemfjorden) in 2005-2008. 
 

 

What is the ecological status today?  

For total phosphorus and chlorophyll concentrations the ecological status was 

classified as moderate in 2008 according to WFD. The average concentrations in 

2008 were 29.6 µg P/L and 25 µg chlorophyll/L. 

 

Do you expect good ecological status by 2015?  

No 

 

What is the impact and importance of agriculture?  

In the last years it has been large efforts to install treatment systems for sewage from 

scattered houses. As figure 2 shows, the impact from point sources as scattered 

houses and sewage is now low. Phosphorus losses from agriculture now constitute 

about 90 % of the losses due to human activity. Therefore, the main focus for further 

reduction in phosphorus loads is on agricultural practice.  
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Figure 2. Phosphours loads from different sources in 

the local catchment in 2006. 

 

 

What are the expected impacts of climate change ? 

Milder winters and more rainfalls with high intensity are expected, and this will 

increase the erosion risk and phosphorus losses if there are no changes in current 

agricultural practices. There may also be larger risk for flooding. Flooding of 

agricultural areas causes larger P release from the soil to the water body. 

 

Type of Waterbody: Rivers 

There are 8-14 brooks monitored from the agricultural areas in the catchment.  
 

Main problem:   

The main problem is high phosphorus concentrations because of losses from 

agricultural fields.  

The phosphorus concentration is very high in brooks running through areas with 

potato and vegetable production (St1, Vas and Hug in Fig. 3). These brooks also 

have a high portion of agricultural fields in the catchment. 

 



 
 

Figure 3.Annual water flow weighted concentrations of total P in some of the 

brooks in the catchment. The brook Dalen (Dal) is not influenced by agriculture. 

 

 

What is the ecological status today?  

Brooks running through areas with potato and vegetable production have phosphorus 

concentrations far above the environmental target of 50 µg TP/L. Brooks with a lover 

part of agricultural fields in the catchment are closer to reach the environmental 

target. 

 

Do you expect good ecological status by 2015?  

We expects that about 1/3 of the brooks will have a good ecological status in 2015. 

 

What is the impact and importance of agriculture?  

Monitoring data from the most important brooks shows that both the extent of 

agriculture in the catchment and the phosphorus concentration in soil has an impact 

on the phosphorus concentration in the brook. 

 

What are the expected impacts of climate change?  

Milder winters and more intensive rainfalls are expected, and this will increase the 

erosion risk and phosphorus losses if there are no changes in current agricultural 

practices. 
 

Type of Waterbody: Groundwater 

We donôt have problems with the quantity of groundwater in the pilot. The 

groundwater is not used for drinking water, and therefore, there has not been any 

monitoring of the groundwater quality in the pilot. 

  

Total phosphorus  
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3. Economic baseline 
 
Gross output  
Year Pilot area Ïstfold (1000 ú)Norway (1000 ú)

2003 136 99

2004 133 101

2005 138 105

2006 143 110

2007 161 123

AVG 142 108  
 

 

Average net income  
Year Pilot area Ïstfold (1000 ú)Norway (1000 ú)

2003 77 57

2004 75 61

2005 78 63

2006 80 64

2007 87 75

AVG 79 64  
 

Agricultural assets  
Year Pilot area Ïstfold (1000 ú)Norway (1000 ú)

2003 217 163

2004 226 172

2005 243 187

2006 262 201

2007 267 216

AVG 243 188  
 

 

Net Profit  
Year County Østfold Norway

2003 32 31

2004 35 32

2005 33 33

2006 29 31

2007 34 38  
 

Total subsidies  

Year Pilot area Ïstfold (1000 ú) Norway (1000 ú) 

2003 25 32 

2004 24 32 

2005 26 32 

2006 26 33 

2007 28 36 

AVG 26 33 

 



Environmental and Organic Subsidies  
Year Pilot area Ïstfold (1000 ú)Norway (1000 ú)

2003 3 2

2004 3 2

2005 13 8

2006 13 8

2007 14 10

AVG 9 6  
 

 
4. Sosiological baseline  
 

D: Sociological baseline  

 

Land users as Water Managers questionnaire  

 

There are 40 landbased holdings within the vestre Vansjø catchment. We 

approached 27 people, and received 19 responses. All the data below is based on N 

= 19. The questionnaires were mailed out, and returned by mail. 

 

 
 

 



 
 

 
 

 

 



 
 

 

 

 
 



 
 



 

Q.7 - Which of the following environmental m easures have you applied to the p roperty?  

 

Q.7 (% in brackets)                                                                                                       N=19 No Yes UA 

Environment ally friendly management of run -off and drainage water  6(32) 11(58) 2(11) 

Establishment of buffer strips, field margins, fences or edges?  3(14) 14(74) 2(11) 

Change in the management of arable land  and woodlands  1(5) 16(84) 2(11) 

Extensification of cultivated land  8(42) 8(42) 3(16) 

Working out green accounts or environmentally targeted management plans  7(37) 9(47) 3(16) 

Other  13(68) 3(16) 3(16) 

None 18(95) 0(0) 1(5) 

Other  

¶ Ecological production 

¶ Reduced tillage 

¶ Reduced P-fertilizing 

 

Q.8 - To what extent have the following parties influenced decision -making on uptake of environmental measures on the p roperty?  

 

Q.8 (% in brackets) None Minor  Medium  Major  NA UA 

Family relative  8(42) 4(21) 4(21) 1(5)  2(11) 

Production/farm business advisor  3(16) 1(5) 9(47) 4(21)  2(11) 

Environmental advisor  1(5) 1(5) 10(53) 5(26)  2(11) 

Colleagues in your profession  5(26) 5(26) 4(21) 1(5)  4(21) 

Estate management  4(21) 1(5) 2(11) 1(5)  8(42) 

Members of the local community  2(11) 3(16) 8(42) 3(16)  3(16) 

Farmers unions  7(37) 5(26) 2(11) 0(0)  5(26) 

NGO's other than farmers' unions  4(21) 6(32) 5(26) 0(0)  4(21) 

Local authority representatives  0(0) 1(5) 11(58) 6(32)  1(5) 



Knowledge -based institutions  4(21) 3(16) 5(26) 2(11)  5(26) 

 

Q.9 - On average, approximately how many hours of external a dvice do you receive per annum?   

 

Q.9 

Average 

hours  Range NA UA 

 

Private production  2,8 0 - 20 1 5 N=13 

Private environmental  0,75 0-5 1 5 N=13 

Public production  1,46 0-5 1 2 N=16 

Public environmental  1,34 0-5 1 3 N=15 

 

Q.10 ï On average, approximately how much d o you spend on a dvising per annum?  

 

Q.10 Average  Range  

Private production  1969 nkr pa 0-10 000 nkr N=16 

Private environmental  206nkr  pa
* 

0-1200 nkr
 

N=17 

 

 

 

 

 

 

 



 
 



 



 

Q14: To what extent do you assess land management in your area connected with:  

 
 

 

 
 



 
 

 

 

 
 

 



 
 

 

 
 

 



 
 

 

 
 

 



 
 

 

 
 

 

 



Ower the next 10 years, how much do you predict the following will change  in your 

area? 

 

 

 
 

 

 



 

 
 

 

 

 

 
 



 
 

 
 



 
 

 
 

 

 



Question Sheet Authorities  

 
 The County Governor in Østfold  
 

1)  What is the main aim of your organization as a whole?  

(i.e. the whole organization, not just an administration or a department)  

 

The County Governor is the chief representative of King and Government in the county, and 

works for the implementation of Storting (Parliament) and central government decisions.  

 

2)  What are your remits and responsibilities with respect to land use 

and water manage ment?  

 

Land use management: The office of the county governor ensures that national policies 

concerning agriculture, environmental protection and civil protection are upheld in municipal land use 

management. The office of the county governor is also responsible for ensuring that municipal planning 

and building regulations are drawn up correctly.  

 

The office of the county governor advises municipalities and plays an important role in administration 

government subsidies and regulations. 

 

Water resources :The office of the county governor has a central role in assessing the 

environmental impact of planned activities and in setting conditions for nature management. 

3)  What kind of tools do you apply in your rural administration in 

order to affect land managersô behaviour?   

(e.g.: planning (municipal planning, water planning),  

-  inspection/control, licenses, grants é?)  

We are responsible for ensuring that the activities of the land managers are according to laws and 

regulations. 

We also form and administrate regulations and subsidies/grants in order to achieve environmental aims. 

We support workshops for land managers in environmental friendly land management. 

4)  In the administration, what experience do you have with direct 

cooperation with land users and their organizatio ns as to the 

solution of environmental problems?   

We involve farmerôs organisations in all strategic processes in an early stage. We meet on a regular 

basis. Our experiences are good, and the farmerôs organizations are mainly constructive in their 

engagement. The contribution from Single farmers is also sometimes useful.   

 

What kind of cooperation? ï More kinds?   

Workgroups  

Hearing proceedings 

exchange of Information 

 

 

What kind of experience?  -  More?  



When land owners and farmers organizations are involved, they get higher level of knowledge, and an 

ownership to the policy. They therefore may become good ambassadors for new policy. This happens 

often, but not always. 

5)  What units within your organization have been involved?   

Agriculture, environmental, Information / public relations 

6)  What educational fields are present within your unit of 

administration?  

agronomic, biological, technical, economical,  

7)  When, as an authority, you make decisions concerning water 

quality, water quantity and clim ate change ï who will be your 

official hearing parties?  

 

Municipalities, farmers organizations, NGO`s, county council. 

8)  Who may be your unofficial sparring partners with respect to 

decisions concerning water quality, water quantity and climate 

change?   

 

Research and Advisory services, Norwegian Water Resources and Energy Directorate 

9)  Iôd like you to describe your cooperation with other sections within 

your organization in matters concerning the pilot area.   

 

Who do you cooperate with?  

environmental, Information  

 

How do you cooperate?  

We join forces in meetings and workshops. We use each other as sparring partners. 

 

10)  Iôd like you to describe your cooperation with other authorities in 

matters concerning the pilot area.   

 

Who do you cooperate with?  

Municipalit ies , The Ministry of Agriculture and Food , Norwegian Agricultural 

Autho rity , Morsa water board.  

 

How do you cooperate?   

Referee group meetings.  

11)  How do you reckon that politicians and the political agenda have an 

impact on your day - to - day manoeuvring?  

We are  not influenced by political agenda on our day - to -day manoeuvring, but we 

are influenced by the long term political programme.  

12)  What  values are constitutive to your organization?  

County Governor of Østfold are  a driving force for the rule of law, welf are, renewal 

and sustainable development .  

Are  there more important values?   

Emphasize the rule of law as the basis for our  decisions, so that we perceive  as an 

impartial body .  



Manage and develop  community resources in a good way to get results for the 

com mon good.  

Is loyal to the political decisions, while we have loyalty in relation to users and 

residents Is committed to democratic and legal state value  

 

13)  What values are constitutive to your administrative unit?  

We are a driving  force for the rule of law, welfare, renewal and sustainable 

development  in the agricultural section.  

 

Are there more important values?   

14)  Thinking of water condition objectives at local level. What are the 

present possibilities of farming/forestry/gardening in the pilot 

area?  

The possibilities of farming in the pilot area are considered to be some of the best 

in Norway. Both according to climate and soil resources.  

Do the same possibilities apply to the catchment area?  

Yes to some  ex tent, but it varies some more.   

 

15)  Referring to land usersô usage of various agri- environmental 

measurements and schemes, what do you think of ñefficiency of 

meansò?   

 

The level of economical compensation and information in the pilot area are high, 

and we hope to reach the objectives.  

 

 

Question Sheet Authorities  

 
Municipality  

 

1)  What is the main aim of your organization as a whole?  

(i.e. the whole organization, not just an administration or a department)  

 

Agriculture and forestry management, administration, advicing and planning at  

community / local level. 

  

 

2)  What are your remits and responsibilities with respect to land use 

and water management?  

 

Local water management and advicing at local level. 

3)  What kind of tools do you apply in your rural administration in 

order to affect land managersô behaviour?   

(e.g.: planning (municipal planning, water planning),  

-  inspection/control, licenses, grants é?)  

 



Regulations, guidance, economical support. 

4)  I n the administration, what experience do you have with direct 

cooperation with land users and their organizations as to the 

solution of environmental problems?   

 

Very positive experience with direct cooperation. Good experience when it comes 

to land users /farmers and also their organizations; farmersô Union and forestry 

organizations. 

 

 

What kind of cooperation? ï More kinds?   

 

What kind of experience?  -  More?  

5)  What units within your organization have been involved?  

 

Municipal administration, technical administration, agriculture and forestry adm. 

and environmental adm. 

 

6)  What educational fields are present within your unit of 

administration?  

(e.g. agronomic, biological, geological ...)    

 

Agronomic, forestry and juridical firelds. 

 

7)  When, as an authority, you make decisions concerning water 

quality, water quantity and climate change ï who will be your 

official hearing parties?  

[Please note if climate change is not yet an issue for you]  

 

Regional level. 

 

8)  Who may be your unofficial  sparring partners with respect to 

decisions concerning water quality, water quantity and climate 

change?   

 

Municipal associates (neighbour communities), regional associates. 

 

9)  Iôd like you to describe your cooperation with other sections within 

your o rganization in matters concerning the pilot area.   

 

Who do you cooperate with?  

(e.g. administration of trade/economy -  technique ï culture é or agency of 

forestry/environment/ rural, town and city planning é? ) 

 

How do you cooperate?  

(you may use an example of a concrete task)   



 

Discussions, established discussion-teams which includes associates at municipal 

and Regional level. 

 

 

10)  Iôd like you to describe your cooperation with other authorities in 

matters concerning the pilot area.   

 

 

 

Who do you cooperate with?  

Environmental authorities, regional agriculture authority, ministry of agriculture 

affairs (central gouvernment). 

 

How do you cooperate?   

(you may use an example of a concrete task)  

11)  How do you reckon that politicians and t he political agenda have an 

impact on your day - to - day manoeuvring?  

 

In our day-to-day manoeuvering polticians have less impact than the 

administration/management have. Politicians resolve concerning economical 

support have important impact on our manoeuvring. 

 

12)  What values are constitutive to your organization?  

 

Are there more important values?  

 

13)  What values are constitutive to your administrative unit?  

 

Are there more important values?   

14)  Thinking of water condition objectives at local level. What are the 

present possibilities of farming/forestry/gardening in the pilot 

area?  

 

 

The present possibilities of farming, forestry, gardening are rather good even though 

certain necessary restrictions are introduced. 

 

 

Do the same possibilities ap ply to the catchment area?  

 

15)  Referring to land usersô usage of various agri- environmental 

measurements and schemes, what do you think of ñefficiency of 

meansò?   

 

Very expedient. 



 

Question sheet advisory service  
 

We belong to a private advisory system, but it is also supported some from the 

government. We provide ñfreeò advising for farmers who are members of our 

organization, but we charge to advise in projects and do trials for others. We sometimes 

also charge the farmers for special services a s soil samples, insurance documents and so 

on.  

 

1)  What is the main aim of the advisory organization that you belong 

to?  

The main aim is to provide updated services to members, based on results from 

local trial fields.    

 

2)  What kind of advising is provided by your organization?  

 Agricultural advising, horticultural advising, organic  advising, production advising, 

environmental advising, economical advising, group advising, individual advising, 

weekly news -sheets during the season, monthly member mag azine.  

   

What kind of advising is provided within the pilot area?   

The same as above + even more focus on how to manage the crops and the farm 

and also take care of water quality (environmental advising)  

3)  Does your organization have any experience with integrated 

advising?  

Yes, we usually think in the way of  combinin g production ï environmental ï 

economical advising, combination of enabling and controlling functions and so on. 

Itôs just in special cases ï when it is necessary ï that we advise on one  thing 

especially, bur not in the overall advising.  

 

What is your experience?  

We experience that the growers get more educated, they see the whole picture 

instead on just focusing on the yield. Learn to look and think ahead.  

Which units and persons in your organization have been involved?  

All 12 employees.   

4)  What educational fields are present within your advisory unit?  

Agronomic, horticultural, organic, environmental, (fertilization, chemical use)  

5)  To your opinion what do /farmers/foresters/garde ners in the pilot 

expect from the advisory service?  

They expect to get advice on how to maintain the farm, the crops, the soil and the 

water ï the environment, the best way.  

 

 

What about expectations of local farmersô/gardenersô/ forestersô 

organizations ?   They expect to have an upd ated advisory organization that 

they can depend on giving the best advice for the farmers.  

 



6)  How do you adjust to their expectations?  

Keep updated, with trial fields, good communication with other 

agricultural/horticultural units, cooperate on projects/trials.  

7)  Can you give an example of how environmental acts may influence 

your advising ï face to face with the land user?  Soil  management  ï 

what is best for the soil is not necessarily the best fo r the environment and the 

water quality (autumn or spring ploughing). Amount on fertilization (P)/plan for 

how to fertilize and what to use, chemical use/spraying techniques /weeding.  

 

How do schemes and other possibilities of financing influence 

advising?  

It does not influence our advising in the way that we will always try to give our 

best advice to the farmer, but financing makes it possible to do more and better 

trials and be part of more projects -  to keep updated  end therefore give better 

advice , both for the growers and the environment.  

8)  What external co operational relations do you consider important 

in qualifying your day - to - day advising?  Other advis ory units, Bioforsk 

(Norwegian Institute for Agricultural and Environmental research), seed 

companies, chemical companies, The agricultural department in the community 

and in the county.  

 

Who?  

Reducing use of P in vegetables to increase the water quality in Vansjø ï trials 

financed by a project together with both Bioforsk, the community and the county. 

Bioforsk in both chemical use, fertilization and soil management. Seed companies 

for variety trials ï which variety can do best also with less fertilization and use o f 

pesticides.  

9)  In your opinion, what would be most important for your advisory 

service to communicate to farmers/foresters/gardeners?  That it is 

possible , and how to,  produce food in a way that is both good for the environment 

and the economy.  

  

Are there more important issues to promote? Use of fertilizers, 

equipment, soil management, use of pesticides , constructed wetlands, and more.  

10)  How is climate change taken into account in the present advisory 

service?  Have to keep us and the farmers up  to date on the challenges , see how 

they can still grow food even though the climate changes, and how to meet new 

restrictions that evolves from it.  

 

 

11)  To your evaluation, what measures with respect to 

farmersô/forestersô/gardenersô water management will be 

advantageous within the pilot area?  The farmers here are well known with 

the water quality problems, and have for years now reduced the amount of P 

used. They are positive to learn how to be, and do better, and they have 

witnessed that their effort  pays off now that the water quality is getting better.  



 

 

Are there more?  

 

12)  To your evaluation, what are the opportunities of fulfilling the 

Aquarius objective through advising?  

Good  

 

Please clarify We have good results with the phosphor - fertilization  project. The 

farmers within the area are interested and eager to learn, and to do their best.  

 

13)  Referring to land users usage of various agri - environmental 

measurements and schemes, what do you think of ñefficiency of 

meansò? 

I think that the measurements and schemes are effective in a way that we ,and 

the land users, can see the change that their efforts are making. It will work as a 

great motivating factor and it will also convince others that the changes they do in 

their planning and growing  is paying off.  

 



5. Current legal framework  
 

Ecological policy  relevant to farmers as Water Managers in a national context 

 

Name of 

Act  

Objective  Lead 

Agency  

Scale  Implementation  

Act relating to 

Land 

 

The purpose of this Act is 

to provide suitable 

conditions to ensure that 

the land areas in the 

country including forests 

and mountains and 

everything pertaining 

thereto (land resources) 

may be used in the manner 

that is most beneficial to 

society and to those 

working in the agricultural 

sector. 

The Ministry of 

Agriculture  

and Food 

Covers the whole country Municipality and county agricultural authorities  

The Pollution 

Control Act 

 

 The purpose of this Act 

is to protect the outdoor 

environment against 

pollution and to reduce 

existing pollution, to reduce 

the quantity of waste and to 

promote better waste 

management. 

The Ministry of 

the Environment 

Covers the whole country Municipality and county agricultural authorities 

Act relating to 

nature diversity 

the nature of its biological, 

landscaped and geological 

diversity and ecological 

processes are taken care 

The Ministry of 

the Environment 

Covers the whole country Municipality and county agricultural authorities 



of by the sustainable use 

and protection, also so that 

it provides the basis for 

human activities, culture, 

health and wellbeing, now 

and in the future 

The Planning 

and Building Act 

Planning pursuant to the 

Act is intended to facilitate 

coordination of national, 

county and municipal 

activity and provide a basis 

for decisions concerning 

the use and protection of 

resources 

The Ministry of 

the Environment 

and the Ministry 

of Local 

Government and 

Regional 

Development 

Covers the whole country Municipality and county agricultural authorities 

Regulations of 

production 

subsidies 

 

The purpose is to 

contribute to an active and 

sustainable agriculture 

within the objectives of 

Parliament have drawn up. 

The Ministry of 

Agriculture  

and Food 

Covers the whole country Municipality and county agricultural authorities 

The pesticide 

regulation 

 

Contribute to a safe use of 

pesticides, and minimize 

the risk for environmental 

pollution 

The Ministry of 

Agriculture  

and Food 

Covers the whole country Norwegian Food Safety Authority 

The water 

regulation 

 

The purpose of this 

regulation is to provide the 

framework for the 

determination of 

environmental goals that 

will ensure the most 

comprehensive protection 

and sustainable use of 

water bodies. 

The Ministry of 

the Environment 

Covers the whole country Municipality and county agricultural authorities 



 

The fertilization 

planning 

regulation 

 

This regulation aims to 

provide a basis for 

qualitatively good crop, 

limiting runoff to waterways 

and the loss to the air of 

nutrients from agricultural 

areas 

The Ministry of 

Agriculture  

and Food 

Covers the whole country Municipality 

The organic 

fertilizer 

regulation 

 

The purpose of this 

regulation is to ensure 

satisfactory quality of the 

products covered by the 

regulations, prevent 

pollution-related, health 

and hygienic 

disadvantages of 

manufacturing, storage and 

use of organic fertilizer 

products 

The Ministry of 

Agriculture  

and Food,  

The Ministry of 

the Environment, 

Ministry of Health 

and Care 

Services 

Covers the whole country Municipality 

The regulation 

for reduced 

tillage in 

vulnerable 

watercourses in 

Østfold and 

Akershus 

The purpose of this 

regulation is to help reduce 

erosion from agriculture in 

vulnerable areas in Oslo, 

Akershus and Østfold. 

 

County Governor 

of Østfold and the 

County Governor 

of Oslo and 

Akershus 

 

Covers Østfold, Oslo and 

Akershus 

Municipality and county agricultural authorities 

Regulations on 

policy guidelines 

for protected 

waterways 

 

The purpose is to ensure 

that it avoids interference 

with watercourses, which 

can reduce their value for 

nature conservation and 

leisure purposes, and 

The Ministry of 

the Environment 

All protected waterways in 

Norway 

Municipality and County Council 



science. 

The regulation 

for 

environmental 

planning on 

farms 

contribute to more 

environmentally friendly 

agricultural production and 

the positive environmental 

effects of agricultural 

operations can be kept at 

the same or increased. 

The Ministry of 

Agriculture  

and Food 

Covers the whole country Municipality 

 

 

 

Financial support schemes / outline directly relevant to farmers as Water mangers 

 

Name Aim  Funder  Eligibility  Details  

Production 

subsidies 

 

The purpose is to 

contribute to an active 

and sustainable 

agriculture within the 

objectives of Parliament 

have drawn up. 

Norwegian 

Government 

All Farmers are eligible for this 

subsidies if they are registered 

in the national Register of 

Business Enterprises, and 

have  made an environmental 

plan for their farm 

All arable land and or permanent pasture, and animals 

Regional 

Environmetal 

programme 

 

Prevent pollution and 

improve cultural heritage 

and ecological 

conditions  

The County 

Governor 

All Farmers are eligible for this 

subsidies if they are registered 

in the national Register of 

Business Enterprises, and 

have  made an environmental 

plan for their farm 

 

Grants for 

special 

environmental 

measures 

The purpose of the 

grants for special 

environmental measures 

in agriculture is to 

promote natural and 

cultural heritage values 

Municipality All farmers who run and / or 

owns an agricultural, or at any 

registered the Swatch and who 

have been given permission by 

the agricultural while the owner 

of the implementation of 

 



in the agricultural 

landscape and reduce 

pollution from 

agriculture, beyond what 

can be expected 

through normal 

agricultural operation. 

projects or measures 

 

Legally binding Area Plans (National, regional, local)  

County council planning The county council actively contributes to coordinated land use and transport planning throughout the county is 

through the focus areas in the county plan. Working to prevent the pollution of waterways is a priority. 

Municipality area plans The municipalities are conducting area planning with the aim of coordinating the physical, economic, aesthetic 

and cultural development within their areas. These are one part of the municipalities long term planning. 

  

 

 



6. Scenarios for future climate  
 
A. Climate change in the past  
1. Do you have information about climate change from past till now?  

 

  From the period 1961-1990 to the period 1971-2000 

 

2. If yes describe effect on  

 

 Temp year   rising (Fig.1) 

    

 Precipitation year  not significance (Fig. 2)   

 

 Evaporation summer    no information  

Evaporation winter   no information 

 

 

  

 

Figure 1. Yearly average temperature in the periods 1961-1990 (left) and 1971-2000 (right). 

(www.senorge.no/www.met.no) 

 



 
 

 

Figure 2. Yearly average precipitation in the periods 1961-1990 (left) and 1971-2000 (right). 

(www.senorge.no/www.met.no) 

 
B. Current climate 
 

3. Describe effect of current climate on the pilot area:  

 

 drought in summer    less important  

drought in winter   not important 

 

flooding in summer  not important 

flooding in winter  important  

 

 

  

4. Describe current climate  

 

Yearly average, summer average (Jun, Jul, Aug) and winter average (Dec, Jan, Feb) values 

for temperature and precipitation are presented in Table 1. Monthly average values are 

presented in Fig. 3. Data presented here is the normal values calculated for the period 1961-

1990. As described above, the temperature has increased since this period, but monthly 

average values from a more current period were not found. 

  

Table 1. Yearly average, summer average (Jun, Jul, Aug) and winter average (Dec, Jan, 

Feb) values for temperature and precipitation (1961-1990). 

 Yearly average Summer average Winter average 

Temp. (°C) 5.6 15.2 -3.6 

Precipitation (mm) 829 75 55 

 

 



 

 

Figure 3. Monthly average values for temperature (left) and precipitation (right) for the period 

1961-1990. www.met.no 

 

 

Snow cover in winter is important for protecting the soil against soil erosion. Average number 

of days with snow cover in the period 1961-1990 is presented in Fig. 4. 

 

 

Figure 4. Average number of days with snow cover (1961-

1990). (www.senorge.no/www.met.no) 

 

 

  

Evaporation (Monthly as average, summer average and winter average) (mm). Data not 

found. 

 

 

 

Number of days per 

year 



C. Climate change  
 

5. Describe scenarioôs for changes 

 

Climate change can effect drought, extreme rainfall etc. Describe the impact of 

climate change in your pilot area on:   

  

drought in summer   more often  

drought in winter   no impact  

 

 flooding in summer   less often 

 flooding in winter   more often  

 

 high temperature in summer  more often 

 

 snow cover in winter   less often 

 

 high precipitation intensity  more often   

 

 

It is expected an increase in the yearly precipitation (Fig. 5). The increase will primarily be in 

winter, whereas in summer there will rather be a decrease in precipitation. This will be 

reflected in a higher water discharge in winter and a lower water discharge in summer (Fig. 

6). Further the soil water content in summer will decrease (Fig. 7). As a consequence, there 

will be higher risk for drought in summer. It is expected more days with high precipitation 

intensity. 

The yearly average temperature is expected to increase (Fig. 8). The increase will primarily 

be in winter. Consequently, there will be less days with snow cover (Fig. 9). Less snow cover 

combined with more days with high precipitation intensity result in increased erosion risk. 

Erosion is important for the extent of phosphorus loss in this pilot area. With mainly spring 

cereals-, potato- and vegetable production, the soil is not well protected against soil erosion 

outside the growth season. The expected winter climate will result in many freezing/thawing 

cycles. A melted top soil above a frozen soil layer will result in large soil losses by heavy 

rainfall. 

 

 



 

 

Figure 5. Expected change in yearly precipitation from 1961-

1990 to 2071-2100. (www.senorge.no/www.met.no) 

 

 

  

 

Figure 6. Expected change in water discharge in winter (left) and summer (right) from 

1961-1990 to 2071-2100. (www.senorge.no/www.met.no) 

 

 

 



Figure 7. Expected change in soil water content in summer 

from 1961-1990 to 2071-2100. (www.senorge.no/www.met.no) 

 

 

 

Figure 8. Expected change in yearly average temperature from 

1961-1990 to 2071-2100. (www.senorge.no/www.met.no) 

 

 

 

Figure 9. Expected change in days with snow cover from 1961-

1990 to 2071-2100. (www.senorge.no/www.met.no) 

 

 

7. Impact climate change on farmers  

 

Describe the impact of climate change on farming production for the different crops: 

  

 All crops 

Drought - 

Flooding 0 

High temp summer ? 

Growing season + 

 

Number of days per 

year 



-  = negative effect 

+  = positive effect 

0 = no effect 

 

 

8. Impact on water management  

 

Describe the effect of climate change in terms of water quantity and water quality  

 

Impact on flooding   - 

Impact on water shortage  0 

Impact on water quality  - 

 

 
 
7. Conclusions: Main drivers and barriers for farmers as Water 
Managers 
 


