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1.  Introduction of hydromorphological changes in European surface waters (rivers and lakes)
Europe’s surface freshwaters are affected by major modifications, such as water abstractions, water flow regulations (dams, weirs, sluices, and locks) and morphological alterations, straightening and canalisation, and disconnection of flood plains.
EU Member States have reported in 2010 via the River Basins Management Plans (RBMPs) the status and pressures related to hydromorphological pressures. Based on RBMPs and sector information (hydropower, inland water navigation and land use) an analysis is to be prepared and drafted an assessment on hydromorphological status and pressures.

This report aims to provide background materials for the preparation of the EEA’s 2012 Thematic assessment: Hydromorphological status and pressures.
Using the database on hydromorphological pressure and status data compiled from the submitted RBMPs under Task 1.4.3.e sets of maps and diagrams were produced providing overview of the status of hydromorphological pressures covering 
i. General characterisation, conceptual diagrams - regarding status and pressures -  for European water bodies illustrating: heavily modified water bodies, artificial water bodies, 
ii. Water flow regulations and morphological alterations of surface water
iii. River management pressures

iv. Other morphological alteration

v. Other pressures.
2.  Number of RBDs by countries for which data were available in the HYMO analysis

In the hydromorphological pressure analysis data from 180 RBDs of 13 countries were used. 
(See detailed list of RBDs in Annex 1.)
Table 1 lists the countries and the number of RBDs per countries which were subject of analysis.  ETC ICM used data of those RBDs which were officially reported by Member States to EU COM via WFD reporting line.  In the first phase of the analysis data only from 71 RBDs of first nine countries were made available, and later 4 countries with additional 37 RBDs could be analysed.  
Table 1.  Countries and the number of RBDs per countries involved in the analysis
	Country
	Number of RBDs
	Comment

	Austria
	3
	

	Bulgaria
	4
	

	Czech Republic
	3
	

	Finland
	8
	FIVVDA – there is no data for Aland RBD

	France
	14
	FRM – there is no data for this RBD

	Germany
	10
	

	The Netherlands
	4
	

	Sweden
	10
	

	UK
	15
	

	9 countries
	71
	

	Greece
	14
	

	Lithuania
	4
	

	Slovakia
	2
	

	Spain
	17
	ES070 – Segura RBD no data for HMWB and AWB

	13 countries
	108
	


3  Datasets retrieved from RBMPs database
The following five groups of hydromorphological pressure information on surface waters (rivers and lakes) were included in the analysis from the RBDs.
3 Water abstractions
3.1 Agriculture

3.2 Public Water Supply

3.3 Manufacturing

3.4 Electricity cooling

3.5 Fish farms

3.6 Hydro-energy not cooling

3.7 Quarries

3.8 Navigation

3.9 Water transfer

3.10 Other

4 Water flow regulations and morphological alterations of surface water

4.1 Groundwater recharge

4.2 Hydroelectric dam

4.3 Water supply reservoir

4.4 Flood defence dams

4.5 Water Flow Regulation

4.6 Diversions

4.7 Locks

4.8 Weirs

5 River management

5.1 Physical alterations of channels

5.2 Engineering activities

5.6. Dredging 

7 Other morphological alterations

7.1 Barriers

7.2 Land sealing

8 Other Pressures

8.2 Sludge disposal to sea

8.3 Exploitation/removal of animals/plants

8.6 Introduced species

8.10 Other

4  Characterization of surface water bodies

4.1 HMWBs and AWBs
WFD defines:  "Heavily modified water body" means a body of surface water which as a result of physical alterations by human activity is substantially changed in character, while "Artificial water body" means a body of surface water created by human activity.
Table 2 gives an overview on total number of river and lake water bodies reported in the RBMPs and the number of natural, heavily modified and artificial water bodies by countries.

Figure 1 and 2 gives an illustration on the number of different water body types and their percentage compared to the total number.

Figure 3 illustrates on map the ratio among the number of natural, heavily modified and artificial water bodies by countries using pie charts.
Table 2. Number of river and lake water body types by countries

	Country
	RWB
	LWB
	Total SWB
	Natural RWB
	Natural LWB
	HMWB R
	HMWB L
	Total HMWB
	AWB R
	AWB L
	Total SW AWB

	AT
	7 339
	62
	7 401
	6 674
	37
	570
	6
	576
	95
	19
	114

	BG
	689
	42
	731
	508
	6
	179
	8
	187
	2
	28
	30

	CZ
	1 069
	71
	1 140
	891
	0
	175
	70
	245
	3
	1
	4

	FI
	1 602
	4 261
	5 863
	1 519
	4 204
	79
	32
	111
	4
	25
	29

	FR
	10 824
	439
	11 263
	10 353
	71
	355
	303
	658
	116
	65
	181

	DE
	9 074
	712
	9 786
	4 235
	509
	3 485
	92
	3 577
	1 354
	111
	1 465

	NL
	254
	450
	704
	6
	1
	238
	60
	298
	10
	389
	399

	SE
	15 563
	7 232
	22 795
	15 183
	6 984
	368
	247
	615
	12
	1
	13

	UK
	9 080
	1 119
	10 199
	6 579
	354
	1 936
	565
	2 501
	565
	200
	765

	GR
	1 033
	29
	1 062
	913
	20
	95
	9
	104
	25
	0
	25

	LT
	832
	345
	1 177
	724
	291
	103
	54
	157
	5
	0
	1

	SK
	1 760
	0
	1 760
	1 700
	0
	53
	0
	53
	7
	0
	7

	ES
	4 324
	328
	4 652
	3 567
	220
	739
	59
	798
	18
	49
	67


Figure 1. Number of River WB types (natural, HMWB and AWB) by countries
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Figure 2.  % of River WB types (natural, HMWB and AWB) by countries
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Figure 3. Ratio of River WB types (natural, HMWB and AWB) by countries
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Key messages on HMWBs and AWBs
-  There is a wide range of differences in the designated number of water bodies among the countries investigated (254 RWBs in NL and 15 563 RWBs in SE while in case of lakes SK has not identified any lake water bodies compared with 7232 LWBs of SE).
- In NL majority of the river water bodies are heavily modified while in SE almost all river water bodies are in natural condition.
- There is observable correlation between the higher percentage of HMWBs and AWBs and the level of population density.

Assessment on HMWBs and AWBs 

The number of countries for which data from RBMPs were available for analysis is not representative enough to draw overall conclusions on HMWB and AWB status at European level.  Out of 27 countries which were due to submit their RBMPs there were 9 countries which provided full sets of official data and four countries with still not fully official status data that could be included into the analysis until the time of report writing.

4.2  HYMO pressures   

Five groups of hydromorphological pressure on surface waters (rivers and lakes) were included in the analysis, namely (1) Water abstractions; (2) Water flow regulations and morphological alterations of surface water; (3) River management; (4) Other morphological alterations; (5) Other pressures.  (Sub-categories are listed in Chapter 2.1 Datasets retrieved from RBMPs database.)
Two types of queries had been carried out both for river and lake water bodies.

First: all pressures were accounted by pressures groups. (See Table 3 and Table 4 for rivers and lakes, respectively and the related figures.)

Table 3.  Number of pressures on river water bodies by pressure categories

	Country
	Total # of RWBs
	3. Water abstraction
	4. Water flow regulation and morphological alterations
	5. River management
	7.  Other morphological alterations
	8. Other pressures

	AT
	7 339
	40
	4 105
	0
	212
	0

	BG
	689
	149
	87
	72
	20
	51

	CZ
	1 069
	0
	704
	229
	0
	128

	FI
	1 602
	3
	125
	180
	55
	148

	FR
	10 824
	2 223
	2 798
	3 134
	0
	254

	DE
	9 074
	182
	7 744
	0
	0
	548

	NL
	254
	33
	174
	230
	219
	231

	SE
	15 563
	73
	4 561
	4 120
	0
	526

	UK
	9 080
	1 307
	4 099
	2 680
	0
	1 599

	GR
	1 033
	62
	0
	1
	0
	0

	LT
	832
	2
	28
	195
	0
	18

	SK
	1 760
	0
	0
	0
	0
	0

	ES
	4 324
	1 245
	929
	558
	17
	791

	BE
	 
	12
	139
	0
	0
	49


Table 4.  Number of pressures on lake water bodies by pressure categories

	Country
	Total # of RWBs
	3. Water abstraction
	4. Water flow regulation and morphological alterations
	5. River management
	7.  Other morphological alterations
	8. Other pressures

	AT
	62
	0
	9
	0
	0
	0

	BG
	42
	8
	0
	0
	0
	8

	CZ
	71
	0
	62
	5
	0
	36

	FI
	4 261
	0
	69
	17
	20
	198

	FR
	439
	47
	79
	2
	8
	7

	DE
	712
	1
	66
	0
	0
	26

	NL
	450
	87
	229
	296
	276
	332

	SE
	7 232
	5
	2 180
	0
	0
	238

	UK
	1 119
	176
	790
	642
	0
	173

	GR
	29
	8
	0
	0
	0
	0

	LT
	345
	4
	0
	0
	0
	43

	SK
	0
	0
	0
	0
	0
	0

	ES
	328
	15
	26
	0
	0
	77

	BE
	 
	1
	18
	0
	0
	3


Figure 4.  Ratios of different HYMO pressures on river water bodies by countries
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Figure 5.  Ratios of different HYMO pressures on river water bodies by RBDs
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Figure 6.  Ratios of different HYMO pressures on lake water bodies by countries
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Second:  the number of HYMO pressure affected water bodies was accounted.  A water body was considered affected if at least one HYMO pressure occurs on it. (See Table 5 and Table 6 for rivers and lakes, respectively and the related figures.)  Besides the total number of HYMO pressure affected RWBs, the number of HYMO pressure affected natural, heavily modified and artificial river water bodies were also accounted.

Table 5.  Number of RWBs with at least HYMO pressure
	Country
	Total No. of RWB
	No. of RWBs with HYMO pressure
	No. of RWBs without HYMO

pressure
	Natural RWBs with HYMO pressures
	Artificial RWBs with HYMO pressures
	Heavily Modified RWBs with HYMO pressures

	AT
	7 339
	4344
	2 995
	3701
	73
	570

	BE
	354
	145
	209
	16
	34
	95

	BG
	689
	284
	405
	189
	0
	95

	CZ
	1 069
	867
	202
	691
	2
	174

	DE
	9 074
	7832
	1 242
	3360
	1121
	3351

	ES
	4 324
	1289
	3 035
	1001
	1
	287

	FI
	1 602
	307
	1 295
	245
	3
	59

	FR
	10 824
	5406
	5 418
	5069
	38
	300

	GR
	1 033
	63
	970
	45
	4
	14

	LT
	832
	239
	593
	236
	0
	3

	NL
	254
	249
	5
	6
	10
	233

	SE
	15 563
	7119
	8 444
	6755
	9
	355

	SK
	1 760
	0
	1 760
	0
	0
	0

	UK
	9 080
	5188
	3 892
	3026
	271
	1891


Table 6.  Number of LWBs with at least one HYMO pressure

	Country
	Total No. of LWB
	No. of LWBs with HYMO pressure
	No. of LWBs with no HYMO

pressure
	Natural LWBs with HYMO pressures
	Artificial LWBs with HYMO pressures
	Heavily Modified LWBs with HYMO pressures
	Unknown

	AT
	62
	53
	9
	0
	7
	2
	 

	BE
	18
	0
	18
	0
	13
	5
	 

	BG
	42
	28
	14
	0
	13
	1
	 

	CZ
	71
	2
	69
	0
	29
	40
	 

	DE
	712
	629
	83
	17
	23
	43
	 

	ES
	328
	245
	83
	71
	7
	5
	 

	FI
	4 261
	4011
	250
	208
	17
	23
	2

	FR
	439
	310
	129
	68
	40
	21
	 

	GR
	29
	21
	8
	0
	7
	1
	 

	LT
	345
	298
	47
	31
	4
	12
	 

	NL
	450
	24
	426
	6
	362
	58
	 

	SE
	7 232
	4877
	2355
	1400
	166
	789
	 

	SK
	0
	0
	0
	0
	0
	0
	 

	UK
	1 119
	290
	829
	191
	172
	466
	 


Figure 7.  Ratios of number of RWB types with at least one HYMO pressure by countries
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Figure 8.  Ratios of number of RWB types with at least one HYMO pressure by RBDs
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Figure 9.  Ratios of number of LWB types with at least one HYMO pressure by countries
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Figure 10.  Ratios of number of LWB types with at least one HYMO pressure by RBDs
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Key messages on HYMO pressures
-  Water abstraction and water flow regulation and river management are significant pressures on rivers in high GDP countries (AT, FR, DE, SE and UK).

- Water abstraction causes relatively lower  pressure on river water bodies in drought and scarcity effected countries (GR, BG, and in partly in ES).
- HYMO pressure in some lower income (GDP) countries is relatively low on rivers and lakes (BG, GR, and LT)

-  No HYMO pressure was reported on any RWBs and no LWB was designated in SK.

-  85% of HYMO pressure effected RWBs in AT have natural WB status.

-  About 30% of HYMO pressure effected LWBs in SE have natural LWB status. 

Conclusions
When queries not only on main five pressure groups but on their sub-categories were carried out no consistency in country reporting on number of hydromorphological pressures (HYMO) on river and lake WBs was found.  (See 2nd Revised Working document - HYMO data- maps - graphs samples 20052011.doc uploaded to circa.)
Some countries (AT, GE, NL, UK, and SK) reported only about main groups of HYMO pressure (3. Water abstraction; 4. Water flow regulation and morphological alterations;  5. River management; 7. Other morphological alterations;  8. Other pressures) without giving details of such pressure groups.  Thus overall analysis on water level regulation in lakes or flow regulation could be done by selected RDBs or by countries in the next phase of the assessment.
Other countries reported HYMO pressures about the main groups and sub-groups as well, but the sum of sub-group numbers does not equal with the reported number of the main group.

Impacts and pressures relationships could be assessed in the function of WB types and main pressure groups and not in sub-pressure group types.
ANNEX 1

Investigated river basins

	Country
	EURBDCode
	RBDName

	Austria
	AT1000
	Danube

	
	AT2000
	Rhine

	
	AT5000
	Elbe

	Bulgaria
	BG1000
	Danube

	
	BG2000
	BlackSea

	
	BG3000
	East Aegean River

	
	BG4000
	West Aegean River

	Czech Rep.
	CZ1000
	Danube

	
	CZ2000
	Elbe

	
	CZ6000
	Oder

	Finland
	FIVHA1
	Vuoksi

	
	FIVHA2
	Kymjoki-Gulf of Finland

	
	FIVHA3
	Kokemäenjoki-Archipelago Sea –Bothian Sea

	
	FIVHA4
	Oulujoki-Iijoki

	
	FIVHA5
	Kemijoki

	
	FIVHA6
	Tornionjoki

	
	FIVHA7
	Teno, Näätämöjoki and Paatsjoki

	
	FIWDA
	Åland

	France
	FRA
	L'Escaut, la Somme et les cours d'eau côtiers de la Manche et de la mer du Nord

	
	FRB1
	Meuse

	
	FRB2
	La Sambre

	
	FRC
	Rhine

	
	FRD
	Le Rhône et les cours d'eau côtiers méditerranéens

	
	FRE
	Les cours d'eau de la Corse

	
	FRF
	L'Adour, la Garonne, la Dordogne, la Charente et les cours d'eau côtiers charentais et aquitains

	
	FRG
	La Loire, les cours d'eau côtiers vendéens et bretons

	
	FRH
	La Seine et les cours d'eau côtiers normands

	
	FRI
	Les cours d'eau de la Guadeloupe

	
	FRJ
	Les cours d'eau de la Martinique

	
	FRK
	Les fleuves et cours d'eau côtiers de la Guyane

	
	FRL
	Les cours d'eau de la Réunion

	
	FRM
	Les cours d'eau de Mayotte

	Germany
	DE1000
	Danube

	
	DE2000
	Rhine

	
	DE3000
	Ems

	
	DE4000
	Weser

	
	DE5000
	Elbe

	
	DE6000
	Oder

	
	DE7000
	Maas

	
	DE9500
	Eider

	
	DE9610
	Schlei/Trave

	
	DE9650
	Warnow/Peene

	Netherlands
	NLEM
	Ems

	
	NLMS
	Meuse

	
	NLRN
	Rhine

	
	NLSC
	Scheldt

	Sweden
	SE1
	1.Bothnian Bay (Sweden)

	
	SE1TO
	Bothnian Bay (International district Torne river - Sweden)

	
	SE2
	2. Bothnian Sea (Sweden)

	
	SE3
	North Baltic Sea (Sweden)

	
	SE4
	South Baltic Sea (Sweden)

	
	SE5
	Skagerrak and Kattegat (Sweden)

	
	SENO1102
	2. Bothnian Sea (International drainage basin Trondelagsfylkene - Sweden)

	
	SENO1103
	1. Bothnian Bay (International drainage basin Nordland - Sweden)

	
	SENO1104
	1. Bothnian Bay (International drainage basin Troms - Sweden)

	
	SENO5101
	5. Skagerrak and Kattegat (International drainage basin Glomma - Sweden)

	UK
	UK01
	Scotland

	
	UK02
	Solway Tweed

	
	UK03
	Northumbria

	
	UK04
	Humber

	
	UK05
	Anglian

	
	UK06
	Thames

	
	UK07
	SE

	
	UK08
	SW

	
	UK09
	Severn

	
	UK10
	Western Wales

	
	UK11
	Dee

	
	UK12
	NW

	
	UKGBNIIENB
	Neagh Bann

	
	UKGBNIIENW
	North Western

	
	UKGBNINE
	North Eastern

	

	Greece
	GR01
	Western Peloponnese

	
	GR02
	Northern Peloponnese

	
	GR03
	Eastern Peloponnese

	
	GR04
	Western Sterea Ellada

	
	GR05
	Epirus

	
	GR06
	Attica

	
	GR07
	Eastern Sterea Ellada

	
	GR08
	Thessalia

	
	GR09
	Western Macedonia

	
	GR10
	Central Macedonia

	
	GR11
	Eastern Macedonia

	
	GR12
	Thrace

	
	GR13
	Crete

	
	GR14
	Aegean Islands

	Lithuania
	LT1100
	Nemunas River Basin District

	
	LT2300
	Venta River Basin District

	
	LT3400
	Lielupe River Basin District

	
	LT4500
	Dauguva River Basin District

	Slovakia
	SK30000
	Vistula

	
	SK40000
	Danube

	

	Spain
	ES010
	Minho

	
	ES014
	Galician coast

	
	ES015
	Basque county internal basins

	
	ES016
	Cantabrian

	
	ES020
	Duero

	
	ES030
	Tagus

	
	ES040
	Guadiana RBD

	
	ES050
	Guadalquivir

	
	ES060
	Andalusia Mediterranean basins

	
	ES063
	Guadalete and Barbate

	
	ES064
	Tinto, Odiel and Piedras

	
	ES070
	Segura

	
	ES080
	Jucar

	
	ES091
	Ebro

	
	ES100
	Catalan RBD

	
	ES110
	Balearic Islands
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