
10 June 2009 Synergies between River 
Restoration and River 

Management

1

28 and 29 May, Lelystad, The Netherlands

METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE 
ORBIGO RIVER IN THE FRAMEWORK OF THE SPANISH ORBIGO RIVER IN THE FRAMEWORK OF THE SPANISH 

NATIONAL RIVER RESTORATION STRATEGYNATIONAL RIVER RESTORATION STRATEGY

Douro Basin Authority (CHD)Douro Basin Authority (CHD)

Ministry of the Environment and Rural and Marine Af fairs, SpainMinistry of the Environment and Rural and Marine Af fairs, Spain



10 June 2009 Synergies between River 
Restoration and River 

Management

2

A strategic environmental tool for river restoratio n planning

BASIC PRINCIPLESBASIC PRINCIPLES

SPANISH NATIONAL RIVER RESTORATION STRATEGYSPANISH NATIONAL RIVER RESTORATION STRATEGY

A strategic environmental tool for sustainable deve lopment

A strategic environmental tool for discussion, agre ement and public participation

OBJECTIVESOBJECTIVES

Analysis and diagnosis of main problems, according to public interests and scientific reference 
conditions, which will facilitate the definition of  priorities and contents of programmes and projects.

Implementation of activities should be conducted ac cording to ecological restoration principles and 
be followed by monitoring and evaluation activities  at different working scales (planning, 
programmes, projects, …).

ACTION PRIORITIESACTION PRIORITIES

To avoid all further deterioration of the rivers wi th respect to the physical, biological 
and ecological status of the river courses and thei r floodplains.

To preserve those river stretches in better ecologi cal conditions through direct measures of 
conservation and protection or indirect measures of  elimination of threats and pressures.

To reduce pressures and impacts on rivers.

To restore and rehabilitate fluvial stretches with structural and functional deficiencies.

METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER IN THMETHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER IN THE E 
FRAMEWORK OF THE NATIONAL RIVER RESTOTARATION STRAT EGYFRAMEWORK OF THE NATIONAL RIVER RESTOTARATION STRAT EGY
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STATE OF THE NATIONAL RIVER RESTORATION STRATEGY IN  DUERO BASINSTATE OF THE NATIONAL RIVER RESTORATION STRATEGY IN  DUERO BASIN
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PROJECTSPROJECTS

STATE OF THE NATIONAL RIVER RESTORATION STRATEGY IN  DUERO BASINSTATE OF THE NATIONAL RIVER RESTORATION STRATEGY IN  DUERO BASIN
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FRAMEWORK OF THE NATIONAL RIVER RESTOTARATION STRAT EGYFRAMEWORK OF THE NATIONAL RIVER RESTOTARATION STRAT EGY



10 June 2009 Synergies between River Restoration and River 
Management

5
PHOTOGRAPHY 1957 PHOTOGRAPHY 1957 –– ORTOIMAGE 2006ORTOIMAGE 2006

METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVERMETHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER

METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER IN THMETHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER IN THE E 
FRAMEWORK OF THE NATIONAL RIVER RESTOTARATION STRAT EGYFRAMEWORK OF THE NATIONAL RIVER RESTOTARATION STRAT EGY



10 June 2009 Synergies between River Restoration and River 
Management

6

SYNTHESIS ISYNTHESIS I
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SYNTHESIS IISYNTHESIS II

METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVERMETHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER
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CURRENT STATECURRENT STATE
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REFERENCE STATEREFERENCE STATE
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MONTHLY INFLOW IN NATURAL REGIME,  DEPENDING ON TYP E OF YEAR
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MONTHLY INFLOW IN MODIFIED REGIME,  DEPENDING ON TYPE OF YEAR
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CURRENT STATECURRENT STATE
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METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER IN THMETHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER IN THE E 
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REFERENCE STATEREFERENCE STATE

�?�3������!�3�'�!$�2�'�!�4#���'5

Water body
ICA site code Water Ecological

supply good
Period 2005-07 P.Wet P.Dry P.Wet P.Dry P.Wet P.Dry P.Wet P.Dry P.Wet P.Dry P.Wet P.Dry limits status limits
pH Ud 7,72 7,70 7,60 7,68 7,72 7,50 7,57 7,03 7,52 7,54 7,62 7,71 5,5-9 6-9
Eutrophy degree
Ammonium mg/l 0,05 0,05 <0,052 <0,052 0,06 0,06 0,05 0,05 0,09 0,17 0,05 0,06 - <1
Phosphates mg/l  P2O5 0,07 0,07 - - 0,07 0,07 0,07 0,08 0,07 0,17 0,07 0,11 0,7 -
Nitrates mg/l 1,16 1,08 - - 2,58 2,85 2,36 4,99 5,60 7,34 5,22 5,61 50 <25

Mineralization degree
conductivity mS/cm 147 174 178,17 221,77 161 208 178 222 188 253 176 243 1000 -
alkalinity mg/l - - - - 68,91 98,64 43,80 100,02 42,00 101,97 53,30 103,20 - -
calcium mg/l - - - - 24,43 32,64 20,38 35,06 21,29 37,87 18,64 37,44 - -
chloride mg/l 5,14 5,38 - - 7,32 6,94 5,00 8,41 9,00 13,34 7,62 11,41 200 -
sulphates mg/l 10,17 8,20 - - 10,25 9,03 8,50 11,63 13,15 15,35 13,32 17,48 250 -

Contamination degree
DBO5 mg/l O2 2,00 2,00 2,00 2,00 2,47 2,00 2,29 2,00 2,18 2,07 2,06 2,03 <5 <6
dissolved oxygen mg/l 11,12 8,46 11,44 8,90 11,17 6,98 10,63 7,61 10,01 6,70 10,71 7,63 - >5
Suspended solids mg/l 3,43 3,73 3,68 2,59 4,40 2,50 3,69 8,17 5,80 5,84 12,56 4,81 - -

Alcoba Puente Requejo ManganesesCebronesVilloria
A03 60 145

STRECHT I

P55 152 58

STRECHT II STRECHT III
02RI1037_08 02RI1037_11 02RI1037_12 02RI1037_13

 0> �#$�0> <���������
�������
���������������	����



10 June 2009 Synergies between River Restoration and River 
Management

12
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--Good or high< 0,4 mg/lPhosphorus

Good or high1,12Good or high< 25 mg/lNitrates

Good or high2,00Good or high< 6 mg/lBDO5

Good or high0,05Good or high<1 mg/lAmonium

Good or high7,71Good or highBetween 6 and 9 pH

Good or high9,79Good or high>5 mg/lOxygen

1502RI1037ÓRBIGO

DIAGNOSI
S

2005/0
7

INDICATO
R 

GOOD 
ECOLOGICAL 

STATUS LIMITS

PARAMETE
RS

ECOTYP
E

WATER 
BODY

RIVER

PROBLEMATIC ANALISYSPROBLEMATIC ANALISYS

OBJECTIVE STATEOBJECTIVE STATE
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CURRENT STATE CURRENT STATE -- PROBLEMATIC ANALISYSPROBLEMATIC ANALISYS

METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVERMETHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER
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REFERENCE STATEREFERENCE STATE

�?�3������!�3�'�!$�1�#&����30!�60�0*5

I������������.J;@@�

OBJECTIVE STATEOBJECTIVE STATE ����
��
 I������������.

5,72126Embankment
77,58

16,69367Rock filling
Left bank

3,2371Embankment
65,73

31,04683Rock filling
Right bank

2200

13,38334Embankment
56,4

30,22756Rock filling
Left bank

34,7865,221630Rock fillingRight bank

2500

--Embankment
90,64

9,36795Rock filling
Left bank

2,42206Embankment
94,36

3,22273Rock filling
Right bank

8500

10,311083Embankment
81,46

8,23864Rock filling
Left bank

18,361928Embankment
60,47

21,172223Rock filling
Right bank

10500

% natural
bank

% modified
bank

Lenght
structure

Type
structure

Bank
Strecht
lenght
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CURRENT STATECURRENT STATE

METHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVERMETHODOLOGY FOR ANALYSING THE PROBLEMS OF THE ORBIG O RIVER
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�?�3������!�3�'�!$�/�0'�

Salguera de hoja estrecha (Salix eleagnos)

Equisetum sp.Salguera cantábrica (Salix cantabrica)

Espadaña (Typha latifolia)Sarga roja (Salix purpurea)

Esparraguera (Asparagus officinalis)Salguera blanca (Salix salviifolia)

Ortiga (Urtica dioica)Sarga (Salix triandra)

Vid silvestre (Vitis vinífera)Mimbrera (Salix fragilis)

Enredadera (Cynanchum acutum)Salguera negra (Salix atrocinerea)

Lúpulo (Humulus lupulus)Sauce Blanco(Salix alba)

Hiedra (Hedera helix)Abedul (Betula alba)

Saponaria (Saponaria officinalis)Melojo (Quercus pyrenaica)

Iris ( Iris pseudacorus)Encina(Quercus ilex)

Zarza (Rubus ulmifolius)Olmo (Ulmus minor)

Endrino (Prunus spinosa)Álamo (Populus alba)

Majuelo (Crataegus monogyna)Chopo (Populus nigra)

Rosal (Rosa canina)Fresno (Fraxinus angustifolia)

Sauco (Sambucus nigra)Aliso (Alnus glutinosa)

ORBIGO RIVER SPECIES
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REFERENCE STATEREFERENCE STATE

�?�3������!�3�'�!$�/�0'�

X--Mixed willow forest

X--White willow forest

X--Mediterranean hydrophilic ash tree
forest

X--Hydrophilic popler forest

X--Submediterranean mesotrophic
alder forest

X--Continental mesotrophic alder
forest

Submeseta Norte c ommunity

-XXMixed willow forest

-XXMediterranean hydrophilic ash tree
forest

-XXSalvifolias willow forest

-XXBlack continental willow forest
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