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What are your basic methods to fight against the river shallowing?

Basic methods to fight against river shallowing:

1. Rehabilitating catchment areas
· The construction of wetlands, buffer strips, sedimentation ponds, overland-flow areas  
· The improvement of waste water treatment

2. Protecting river beds from erosion

3. Increasing structural diversity of river beds 

4. Removal of water plants

5. Selective fishing

In agriculture the basic methods to fight diffuse pollution are balanced use of nutrients, precision of manure management and minimum or no tillage. Over 60 % of cultivated fields in Finland have wintertime coverage which has decreased erosion by 20 %. According to the latest research the most important achievements in terms of water protection in agriculture have been the widely implemented use of wintertime coverage and more efficient use of nutrients (Yli-Viikari et al, 2019).  


Who makes a request and who decides to start cleaning? What bodies are responsible for it?

Water body rehabilitation is regulated by Water Act. Other essential laws include Nature Conservation Act, Environmental Protection Act, Fishing Act and Land Use and Building Act. 

The establishment of local cooperation is the first step to initiate wider water body rehabilitation. Important actors include water area owners, nearby residents, leisure residents and fishermen. The renovation project can be promoted, for instance, by a village council. It is recommended to establish an association for the river basin if the water areas are part of several communities or there are a large number of undivided waters or active people. 

Good and clear planning is a requirement for a successful rehabilitation. The plan explains why and what actions are to be taken, by whom and by what method and timetable. This makes it easier to present the project to the public and authorities as well as apply for funding.

When the water body is being restored the agreement of the owner is always required, preferably at the planning stage and in a written form. Centre for Economic Development, Transport and the Environment needs to be consulted in time in case the project aims to raise the water level, remove vegetation from larger areas or change the shoreline by dredging. Authorization issues 

also affect project costs and timetable. The permission is needed, for instance, when the rate of flow is altered or the passage of fishes is prevented. Construction of wetlands might be demand of permission. The owner, partners, municipality or the state can apply for a permit which is granted by Regional State Administrative Agencies.  


Could you name the most typical causation of river shallowing / vegetal invasion?

Diffuse pollution in Finland is caused by forestry, agriculture, sparsely populated areas, fallout to water, storm waters and natural leaching. 

According to the statistics collected by Finnish Environment Institute in 2015 the total diffuse pollution and its sources are as follows (Table 1):

TABLE 1. Diffuse pollution and its sources in Finland 
	
	Area 
	Solid matter
	Total P
	Total N
	TOC

	
	Mill. ha
	kg ha-1 a-1
	1000 kg/ a
	kg ha-1 a-1
	1000 kg/ a
	kg ha-1 a-1
	1000 kg/ a
	kg ha-1 a-1
	1000 kg/ a

	Diffuse pollution

	Natural leaching
	30,4

	5,1
	155 000
	0,05
	1500
	1,3
	39 500
	62
	1 885 000

	Forestry *
	Different soils and measures
	97
	71 000
	0,05
	130
	0,6
	1 600
	
	

	Agriculture
	2,2
	610
	1 340 000
	1,10
	2 400
	15,0
	33 000
	220
	484 000

	Fallout to water
	3,5
	
	
	0,10
	350
	3,0
	10 500
	
	

	Sparsely populated areas
	1,07
	5,2
	5 600
	0,37
	400
	2,5
	2 700
	
	

	Storm waters
	0,69
	297
	205 000
	0,39
	270
	4,7
	3 200
	
	



An example of river rehabilitation in Southern Finland: 
https://www.mantsala.fi/tekniset-palvelut/ajankohtaista/2737-mantsalanjoen-kunnostaminen 


What indicators do you use to see, that the situation seems dangerous and claims operation?


Ecological status of rivers

1. Biological indicators of water quality are phytoplankton, macrophytes. phytobenthos (aquatic vegetation and algae), benthic animals and fish. Phytoplankton is not used in Finland to assess the status of rivers.

2. Physical and chemical indicators of water quality in rivers are total phosphorus, total nitrogen and pH. In addition to the actual classification variables, other water quality measures from the area that are expected to be relevant should be considered to support the classification. These may include, for example, oxygen, visual depth, electrical conductivity ammonium nitrogen (NH4-N), nitrate nitrogen (NO3-N), arsenic (As), iron (Fe) and other metals, sodium (Na), chloride (Cl-), sulfate (SO4-), cyanide (CN-), phenols , mineral oils as well as AOX (adsorbableorganic halogens) and hygiene indicator bacteria. 



3. Hydrological and morphological indicators of water quality are hydrology (flow rate and dynamics), river accessibility and morphological factors (watercourse model, stream velocities, latitude and depth variations, the river bed quality and shoreline structure)
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