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Name Institutional affiliation Country Field of work
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Prof. Mhammed Taya' ‘ Institut Agronomique et Vétérinaire Hassan Il, Rabat ‘ Morocco ‘ Hydrologist

Contributors

Abdoulaye Sene Institut des Sciences de I'Environnement (ISE), Faculté des Sciences et Techniques, Université Cheikh Anta DIOP (UCAD), Dakar | Senegal Socio-economy

Abou Amani Sahel Institute (CILSS) Centre Regional Agrhymet Niger Freshwater, climatic change
Abdelaziz Shai Institut Agronomique et Vétérinaire Hassan I, Rabat Morocco Socio-economy, policy
Abdoul Aziz Tandia Department of Geology, Faculty of Sciences and Techniques, Université Cheikh Anta Diop, Dakar Fann Morocco Freshwater water quality and pollution
Amadou Saine ? Fisheries Department, Department of State for Fisheries, Natural Resources and the Environment, Banjul Gambia Fisheries

Diop Mika Samba IMROP BP 22, Nouadhibou Mauritania | Fisheries biology
Mohammedine Diop Société Nationale pour le Développ Rural, Nouakchott Mauritania | Socio-economy

Mohamed Vall Ould EL Kebir Département de Biologie, Faculté des Sciences et Techniques, Nouakchott Mauritania | Coastal marine biology
Moustapha Deme Centre for Oceanographic Research of Dakar-Thiaroye-ISRA, Dakar Senegal Economy, fisheries

Gora Ndiay Direction de Gestion et de Planification des Ressources en Eau, Ministére de 'Agriculture et de I'Hydraulique, Dakar Senegal Hydrology

Ould Mohamed Ahmed Ahmeda | National Program Officer, FAO Nouakchott Mauritania | Biology

Tayeb Ameziane El hassani Observatoire National de la Sécheresse, IAV Hassan I, BP 6202, Rabat Instituts Rabat Morocco Drought management
Yemou Dieng Départment de parasitologie, Faculté de medicine et de Pharmacie, Université Cheikh Anta Diop, Dakar Fann Senegal Environmental health

Notes: ' Mhammed Tayaa coordinated all the work and prepared the Scaling and Scoping part as well as the Causal chain and Policy options for the Souss Massa River. With contribution from Tayeb
Ameziane and Abdelaziz Sbai in the preparation of the Causal chain and Policy options for the Souss Massa River.

2 Prepared the Causal chain and Policy options analyses for the marine fisheries. With contributions from Moustapha DEME and Mika Samba DIOP.

 Gora Ndiaye prepared the Causal Chain analysis and Policy options of the Streamflow modification of the Senegal River.
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Annex I
Detailed scoring tables: Canary Current North

I: Freshwater shortage 11: Pollution
. Weight . Weight
A A n Environmental q n A Environmental
Environmental issues Score Weight averaged Environmental issues Score Weight averaged
concern concern
score score
1. Modification of stream flow 1 30 Freshwater shortage 15 4. Microbiological 0 10 Pollution 1.0
2. Pollution of existing supplies 1 40 5. Eutrophication 1 40
3. Changes in the water table 2 40 6. Chemical 1 20
7.Suspended solids 2 10
Criteria for Economics impacts Raw score Score | Weight % A Sl asics 1 10
Size of economic or public sectors affected Xerysmall] '-7 Very Iarg}e 2 30 9. Thermal 0 0
Degree of impact (cost, output changes etc.) g/hmmum 1 --21- Sever; 2 40 10. Radionuclides 0 0
Frequency/Duration 8((a5|on/51h0rt ‘-lzContlnuoug 2 30 11. Spills 1 10
Weight average score for Economicimpacts 2.0
Criteria for Economics impacts Raw score Score | Weight %
Criteria for Health impacts Raw score Score | Weight %
. . . Very small «=mmll Very large
. Size of economic or public sectors affected 1 40
Number of people affected Xerysmall] -7 Verylarg; 1 40 0 1 2 3
D fi h Minimum «mmm Severe 1 n
] Minimum i Severe egree of impact (cost, output changes etc.) 0 1 ) 3
Degree of severity 0 1 ) 3 1 40
P /Durati Occasion/Short --==m Continuous 1 2
) Occasion/Short --==m Continuous requency/Duration 0 ] 2 3
Frequency/Duration 0 1 ) 3 0 20
Weight average score for Economicimpacts 1.0
Weight average score for Health impacts 0.8
Criteria for Other social and ) Criteria for Health impacts Raw score Score | Weight %
o Raw score Score | Weight %
community impacts Very small <=l Very large
Very small e Very large Number of people affected 0 1 ; 3 1 40
Number and/or size of community affected 1 40
0 1 2 3 . Minimum «mmmm Severe
— Degree of severity 1 40
. Minimum «mmml Severe 0 1 2 3
Degree of severity 1 40
0 1 2 3 . Occasion/Short --==m Continuous
- - Frequency/Duration 1 20
. Occasion/Short --==m Continuous 0 1 2 3
Frequency/Duration 0 1 ) 3 1 20
Weight average score for Health impacts 1.0
Weight average score for Other social and community impacts 1.0
Criteria for Other social and n
L Raw score Score | Weight %
community impacts
Number and/or size of community affected Verysmall1 '-7 Verylarg; 1 40
. Minimum «mmm Severe
Degree of severity 1 20
0 1 2 3
Frequency/Duration Occasion/Short --==m Continuous 1 40
0 1 2 3
Weight average score for Other social and community impacts 1.0
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Ill: Habitat and community modification

IV: Unsustainable exploitation of fish

: . . Environmental | Wei9"t | and other living resources
Environmental issues Score Weight g
concern score Weight
q n 0 Environmental
’ ) Environmental issues Score | Weight% averaged
Habitat and community concern
12. Loss of ecosystems 3 50 e 2.0 score
modification
13. Modification of ecosystems or 14, Overexploitation 3 30 U{'f““@”“;': X 23
ecotones, including community 1 50 exploitation of fis
structure and/or species composition 15. Excessive by-catch and ) 2
discards
Criteria for Economics impacts Raw score Score | Weight % 16. Destructivefishing practices 2 20
. . . Very small <wm Very large 17. Decreased viability of stock
Size of economic or public sectors affected 0 1 ) 3 2 2 through pollution and disease 0 0
) Minimum «mmm Severe 18. Impact on biological and
Degree of impact (cost, output changes etc.) 1 ) 3 1 3 PR 2 25
Frequency/Duration Occasion/Short --==m Continuous ) 3
0 1 2 3
Weight average score for Economicimpacts 16 Criteria for Economics impacts Raw score Score | Weight %
. . . Very small -=umll Very large
Size of economic or public sectors affected 2 30
Criteria for Health impacts Raw score Score | Weight % p 1 2 3
Minimum =mmm Severe
- Degree of impact (cost, output changes etc. 2 50
Number of people affected Xerysmall] -7 Very Iarg; 0 40 9 impact utpu 9 ) 0 1 2 3
' Vinimam - Severe ey O Occasion/Short --==m Continuous ) 2
Degree of severity 0 1 3 3 0 40 0 1 2 3
i ‘ i Weight average score for Economicimpacts 2.0
Frequency/Duration gccasmn/S]hort -l2(ont|nuou35 0 2 g g p:
. i Criteria for Health impacts Raw score Score | Weight %
Weight average score for Health impacts 0
Very small -sumll ery large
Criteria for Other social and . Number of people affected / YRS o 30
L Raw score Score | Weight % 0 1 2 3
community impacts —
v I Very| Degree of severity Minimum e Severe 0 50
Number and/or size of community affected Oery sma 1 '-7 ey arg; 0 40 0 1 2 3
. Occasion/Short --==m Continuous
i Minimum «mmmm Severe Frequency/Duration 0 20
Degree of severity 0 1 5 ;0 0 40 0 1 2 3
Occasion/Short --==m Continuous Weight average score for Health impacts 0
Frequency/Duration 0 20
0 1 2 3 T :
Criteria for Other social and ,
A X . o Raw score Score | Weight %
Weight average score for Other social and community impacts 0 community impacts
Number and/or size of community affected Xerysmall1 '-? Verylarg3e 2 40
Degree of severity Minimum e Severe 1 40
0 1 2 3
Frequency/Duration Occasion/Short --==m Continuous ) 2
0 1 2 3
Weight average score for Other social and community impacts 1.6
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V: Global change

5 Weight
q . . Environmental
Environmental issues Score Weight averaged
concern
score
19. Changes in the hydrological cycle 1 70 Global change 0.8
20. Sea level change 1 10
21.Increased UV-B radiation as a
X 0 10
result of ozone depletion
22. Changesin ocean (0.
: ) 2 0 10
source/sink function
Criteria for Economics impacts Raw score Score | Weight %
Size of economic or public sectors affected Xerysmall] '-7 Very Iarg}e 1 40
Degree of impact (cost, output changes etc.) g/llmmum] '-2- Sever; 1 40
Frequency/Duration Occasion/Short --==m Continuous 1 20
0 1 2 3
Weight average score for Economicimpacts 1.0
Criteria for Health impacts Raw score Score | Weight %
Number of people affected Very small o Very large 0 40
0 1 2 3
Degree of severity Minimum e Severe 0 40
0 1 2 3
Frequency/Duration Occasion/Short --==m Continuous 0 2
0 1 2 3
Weight average score for Health impacts 0
Criteria ff)r (?therso(lal and Raw score Score | Weight%
community impacts
Number and/or size of community affected XerysmaH] '-: Very Iarg; 1 40
. Minimum =mmm Severe
Degree of severity 1 40
0 1 2 3
s Occasion/Short --==m Continuous 1 2
0 1 2 3
Weight average score for Other social and community impacts 1.0

Comparative environmental and socio-economic impacts of each GIWA concern

Types of impacts
Environmental score Economicscore Human health score Social and community score

Concern Overall score Rank

Present (a) Future (b) Present (a) Future (b) Present (a) Future (b) Present (a) Future (b)
Freshwater shortage 15 3.0 20 3.0 0.8 2.0 1.0 2.0 19 1
Pollution 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 11 3
Habitat and community 20 10 16 10 0 00 0 00 07 5
modification
Unsustaln;{b!e exploitation of fish 23 10 20 10 0 20 16 10 14 )
and other living resources
Global change 0.8 2.0 1.0 20 0 1.0 1.0 1.0 11 4
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Detailed scoring tables: Canary Current South

I: Freshwater shortage

II: Pollution

. Weight . Weight
A A q Environmental q n A Environmental
Environmental issues Score Weight averaged Environmental issues Score Weight averaged
concern concern
score score
1. Modification of stream flow 2 30 Freshwater shortage 1.8 4. Microbiological 1 10 Pollution 1.8
2. Pollution of existing supplies 2 40 5. Eutrophication 2 40
3. Changes in the water table 1 40 6. Chemical 2 20
7.Suspended solids 2 10
Criteria for Economics impacts Raw score Score | Weight % A Sl asics 2 10
Size of economic or public sectors affected Xery smaII] '-7 Very Iarg}e 2 30 9. Thermal 0 0
Degree of impact (cost, output changes etc.) g/hmmum 1 --21- Sever; 2 40 10. Radionuclides 0 0
Frequency/Duration 8((a5|on/51h0rt '-lzContlnuou; 2 30 11. Spills 1 10
Weight average score for Economicimpacts 2.0
Criteria for Economics impacts Raw score Score | Weight %
Criteria for Health impacts Raw score Score | Weight %
. . . Very small -=umll Very large
. Size of economic or public sectors affected 1 40
Number of people affected Xerysmall] -7 Verylarg; 2 40 0 1 2 3
D fi h Minimum =wmmm Severe 0
] Minimum < Severe egree of impact (cost, output changes etc.) 0 1 ) 3 1 4
Degree of severity 0 1 ) 3 2 40
P /Durati Occasion/Short --==m Continuous 1 2
) Occasion/Short --==m Continuous requency/Duration 0 ] 2 3
Frequency/Duration 0 1 ) 3 3 20
Weight average score for Economicimpacts 1.0
Weight average score for Health impacts 2.2
Criteria for Other social and ) Criteria for Health impacts Raw score Score | Weight %
o Raw score Score | Weight %
community impacts Very small -l Very large
Very small - Very large Number of people affected 0 1 ; 3 1 40
Number and/or size of community affected 2 40
0 1 2 3 . Minimum =mmmm Severe
— Degree of severity 1 40
. Minimum =mmm Severe 0 1 2 3
Degree of severity 1 40
0 1 2 3 . Occasion/Short --==m Continuous
- - Frequency/Duration 1 20
. Occasion/Short --==m Continuous 0 1 2 3
Frequency/Duration 0 1 ) 3 1 20
Weight average score for Health impacts 1.0
Weight average score for Other social and community impacts 14
Criteria for Other social and n
L Raw score Score | Weight %
community impacts
Number and/or size of community affected Verysmall1 '-7 Verylarg; 2 40
. Minimum <=mm Severe
Degree of severity 1 20
0 1 2 3
Frequency/Duration Occasion/Short --==m Continuous ) 40
0 1 2 3
Weight average score for Other social and community impacts 1.8
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Ill: Habitat and community modification

IV: Unsustainable exploitation of fish

: . _ Environmental | Weight and other living resources
Environmental issues Score Weight g
concern Weight
SCore . . . Environmental
B - Environmental issues Score | Weight% averaged
Habitat and community concern
12. Loss of ecosystems 3 50 e 3.0 score
modification
13. Modification of ecosystems or 14. Overexploitation 3 30 Unsustainable 25
ecotones, including community 3 50 exploitation of fish
structure and/or species composition 15. Excessive by-catch and ) 25
discards
Criteria for Economics impacts Raw score Score | Weight % (6 D TG it 3 20
) ) _ Very small <= Very large 17. Decreased viability of stock
Size of economic or publicsectorsaffected | ; 5 3| 2 40 il s 0 0
. Minimum «=mmmm Severe 18. Impact on biological and
Degree of impact (cost, output changes etc.) 0 1 ) 3 3 40 genetic diversity 2 25
e Occasion/Short --==m Continuous 3 20
0 1 2 3
Weight average score for Economicimpacts 26 Criteria for Economics impacts Raw score Score | Weight %
. . . Very small <suml Very large
Size of economic or public sectors affected 2 30
Criteria for Health impacts Raw score Score | Weight % g 0 1 2 3
Minimum «=mm Severe
- Degree of impact (cost, output changes etc. 3 50
Number of people affected Xerysmall] -7 Very Iarg; 2 40 4 pact( P 9 ) 0 1 2 3
' Minimum e Severe Frequency/Duration Occasion/Short --==m Continuous ) 20
Degree of severity 0 1 ) 3 2 40 0 1 2 3
. Occasion/Short --==m Continuous Weight average score for Economicimpacts 2.5
Frequency/Duration 0 1 ) 3 1 20
Criteria for Health impacts Raw score Score | Weight %
Weight average score for Health impacts 1.8 D e
Very small <smmll Very large
Criteria for Other social and X Number of people affected y ylarg 1 30
L Raw score Score | Weight % 0 1 2 3
community impacts —
V I Very| Degree of severity Minimurm e Severe 1 50
Number and/or size of community affected Oerysma 1 '-: ey arg3e 1 40 0 1 2 3
) Occasion/Short --==m Continuous
Minimum s Severe Frequency/Duration 2 20
Degree of severity 0 1 ) 3 1 40 0 1 2 3
) Occasion/Short —-==m Continuous Weight average score for Health impacts 1.2
Frequency/Duration 0 1 ) 3 1 20
Criteria for Other social and .
. . . gy Raw score Score | Weight %
Weight average score for Other social and community impacts 1.0 community impacts
Number and/or size of community affected Xerysmall1 '-: Verylarg; 3 40
. Minimum =mmmm Severe
Degree of severity 2 40
0 1 2 3
ey D Occasion/Short --==m Continuous ) 2
0 1 2 3
Weight average score for Other social and community impacts 2.4
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V: Global change

n Weight
. . . Environmental
Environmental issues Score Weight averaged
concern
score
19. Changes in the hydrological cycle 1 70 Global change 0.8
20. Sea level change 1 10
21.Increased UV-B radiation as a
X 0 10
result of ozone depletion
22. Changes in ocean (0.
: ) 3 0 10
source/sink function
Criteria for Economics impacts Raw score Score | Weight %
Size of economic or public sectors affected Xerysmall] '-7 Very Iarg3e 1 40
Degree of impact (cost, output changes etc.) 2/I|n|mum] --2- Sever; 1 40
Frequency/Duration Occasion/Short --==m Continuous 1 2
0 1 2 3
Weight average score for Economicimpacts 1.0
Criteria for Health impacts Raw score Score | Weight %
Number of people affected Very small o Very large 1 40
0 1 2 3
Degree of severity Minimum e Severe 1 40
0 1 2 3
Frequency/Duration Occasion/Short --==m Continuous 1 2
0 1 2 3
Weight average score for Health impacts 1.0
Criteria f?r (?thersoclal and Raw score Score | Weight%
community impacts
Number and/or size of community affected Xerysmall1 '-7 Very Iarg;z 1 40
. Minimum =mmmm Severe
Degree of severity 1 40
0 1 2 3
s Occasion/Short --==m Continuous 1 2
0 1 2 3
Weight average score for Other social and community impacts 1.0

Comparative environmental and socio-economic impacts of each GIWA concern

Types of impacts
Environmental score Economicscore Human health score Social and community score

Concern Overall score Rank

Present (a) Future (b) Present (a) Future (b) Present (a) Future (b) Present (a) Future (b)
Freshwater shortage 1.8 3.0 20 3.0 22 3.0 1.0 20 23 1
Pollution 1.8 3.0 1.0 2.0 1.0 2.0 1.8 3.0 2.0 4
Habitatand community 30 20 26 20 18 10 10 10 18 3
modification
Unsustalna'h!e exploitation of fish 25 10 25 20 1 10 24 20 18 5
and other living resources
Global change 0.8 2.0 1.0 20 1.0 2.0 1.0 2.0 15 5
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