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Legend
@ Existing gauge: Rainfall
A Existing gauge: Water Level
[ Existing gauge: Rainfall & Water Level (River)
B Existing gauge: Rainfall & Water Level (Dam)
© Proposed gauge: Rainfall
A Proposed gauge: Water Level
L1 Proposed gauge: Rainfall & Water Level (Dam)
— Mejerda River
58] Dams—existing
B Dams-plan
[1G1 Lower reach
[1G2 Sidi Salem
[1G3 Bou Heurtma
[0 G4 DS of Siliana
1G5 US of Siliana
[ G6 Tessa
[1G7 Mellegue

[ G8 Sarrath

Mote: Sub-catchment areas G1 to G& mean divisions

used for analysis on the number of rainfall gauges.
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Mejerda River Upstream of Sidi Salem Dam

Tributaries Upstream of Sidi Salem Dam

Mejerda River and Tributaries

Ghardi- Mellegue
maou Dam
72 45 Sidi Bou
Jendouba 10 Jendouba K13 4 ) Heurtma
Medien
13 5 Dam
112 40 71 32 31
Bou Salem 17 6 Bou Salem Bou Salem 10 7 7
22 9 12 9 9
Sidi Salem —-.187 25 25 Sidi Salem .38 87 85
Dam 30 20 14 o 23 20 21
38 25 16 28 25 25
Mejerda River Downstream of Sidi Salem Dam Tributaries Downstream of Sidi Salem Dam
Sidi Salem Khalled Siliana Siliana | Siliana Pt
Dam Dam Laouj GP5
22 12 80 28 9
Slouguia 4 Slouguia Slouguia 3 18 7 2
6 4 22 8 3
Mejez EI 38 19 Mejez El
Bab Pont 8 4 Bab Pont . . -
GP5 ) 5 GPS Tributaries Downstream of Sidi Salem Dam
Mejez EI 39 20 1 Mejez EI Lahmar
Bab Pont 9 4 0:30 Bab Pont GP5
Andalous 11 6 0:30 Andalous
62 43 24 23 30
El Herri 14 9 5 5 El Herri El Herri 6
18 12 7 7 8
74 55 36 35 12
Borj Toumi 17 12 8 8 3 Borj Toumi
22 16 11 10 4
Laroussia 83 66 47 46 23 :.Ll Laroussia
Dam 18 14 10 10 5 2:30 Dam
25 20 14 14 7 3:30
97 78 59 58 35 23 12
El Battane 23 17 13 13 7 5 3 El Battane
29 23 17 17 10 7 4
106 89 70 69 46 34 23 11
Jedeida 26 20 15 15 10 7 5 2:30 Jedeida
33 26 20 20 14 10 8 3:30
Ptde 132 116 97 96 73 61 50 38 28 Ptde
Bizerte 31 26 22 22 16 13 11 8 6 Bizerte
GP8 44 34 28 28 21 18 16 11 8 GP8
Tobias 135 119 100 99 76 64 53 41 31 3
Dam 32 27 23 23 17 14 12 9 7 1
42 35 29 29 22 19 16 12 10 1
LEGEND
Sidi Salem
Dam
18 km | Distance between Slouguia and Sidi Salem Dam (km)
Slouguia 4h Minimum propagation time (hr)
6h Maximum propagation time (hr)

Source: GDRE

Distance from
Sidi Salem Dam

(km)
Station (Catchment Area km?)
[C|Ghardimaou (1490) [-167
[Elwiz [Elrarei aval (356)
Mliz R. Rarai R.
Ilegue Dam endouba (2,414) | -95
Mellegue R. Bou Heurtma Dam
] [zs2)
Tessa R. Sidi medien Bou Heurtma R.
(1,952) ICJjBou Salem (16,483) [s5
s Kasseb Dam (100)
o
© Kasseb R.
_S !I:I|Be'a (336)
s
[o]
Khalled R.
[C| siliana Pt GPS|
Siliana R. (2,210) IClslouguia (20,990) [22
[CI|Mejez EI Bab Pont GP5 [38-39
@GPS (368) Mejez El Bab Pont Andalou
Lahmar R.
CI[E! Herri [Te2
[Cl[Bori Toum (21,700) [74
Laroussia Dam (21,860) | 83
ICI|E! Battane (22,000) [To7
edeida (22,100) ["1o6
!I:I|GP7
Chafrou R.
ICI/Pt de Bizerte GP8 [T132
obias Dam | 135
[[145]
Sea (Gulf of Tunis)
LEGEND

D Water Level / Discharge Stations
4| Dam
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Key Contact Address

F Evacuation Spaces
Name Tel No.

[aa———— Y - — __]A ]
Dissemination Route of Information

1
: Weather Information/ 1

Mejerda River

Evacuation Preparation /

- h Evacuation Advisory / o
Secondary school (New Jedeida) 1 Flood Waming ! - E t M
Secondary school (Old Jedeida) le———————_____ [ Evacuation Order vacuation ap

Primary school (Old Jedeida)
Primary school (Najat)
Primary school (Habibia)
Youth and culture center 71-539-491
Habibia leisure center
Habibia education center

| : :‘egional Comrg{ittee (Govemorl (( J@ﬁ@]@ D@ﬂ@ﬁﬁ@n)
v l

[ Mass Media | | Delegation | [ Civil Protection | /7> ===
!

Notice to Evacuation

[=] Institutions Concerned ® Please obtain information about a flood through TV, radio, etc.

Name Tel No. ® Please pay attention to calling behavior by Civil Protection.
Delegation office (Jedeida) @ Please turn off power, gas, etc. before evacuation.
- |Civil Protection (Manouba) 71-600-604 ® Please identify your suitable evacuation space.
Civil Protection (Tebourba) 71-530-160 ® Please support the help-needed persons such as the elders

National Guard (Jedeida)

Police (Jedeida)

47 Medical Facilities
Name Tel No.

N Infirmacy (old Jedeida)

and patients.

™

i g = -
e N J B y
Secondary school vl
. (New Jedeida) . " !,.«
- { i
gidn —National Guard 7

2 Youth=an A

Legend
@ Evacuation Space Inundation Depth*
[E  Institutions [ 10-05m
o1 Medical Facility [ J05-1m
| ANV River [ T1-2m
7™\ Major Road N 2-3m
‘| ¥~/ Road B 3-4m
&y Railway I 4-5m

* These depths are based on inundation analysis i the case of 20-year . ', 2
probable flood, which 's assumed lo occur once 20 years. N

Source: JICA Study Team, and interview with Civil Protection Manouba
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8.8.1 #AHKKEBROMEBEHRE (1/2)
Management River Administration Organizations Concerned *
Integrated
Administratio Integrated
. Integrated . L
n:River Area, - Operation MARH [ MEHAT |Minsiry of
. Planning and ; Others
River Course, . and (Rural) | (Urban) | Interior
Implementation .
Water Maintenance
Measures (DGRE)
Structural SRt:grLIJTSt?nZ]dFIoo d DGBGTH: dams, large ilrl;l‘lc\)/:aqa
inter-regional projects . )
Measures Runoff g proj tion
a) construction of
dams & retarding O O O DGBGTH
basins
b) improvement of O O O DGBGTH INM
reservoir operation
River Channel DGBGTH: large, inter-regional project,
Improvement CRDA: small projects in a region
a) Dike
b) Channel
excavation & DGBGTH,
widenina CRDA
B h I,
) Bypass channe o o o
flood ways
Non- Basi DGF: forst area, ANPE: environment,
Structural asin . DGACTA: outside forest IRESA: research only]
Measures Preservation area, planning for CRDAs
a) Forest
) o o S
management DGF
b) Land uset o o o CRDA., '|A|\Q,\|IEPSI,EA
9 Soil erosion DGACTA
O O O
management
. Coordination among L
Flood Plain DGRE, DGBGTH, DGF, IR'E“’LM;’;?;";:'SZ
Management CRDAS :
a) Land use control DGF, Change of
(zoning) O O O CRDA O land Use
. INM,
b) Flood forecasting o o DGRE o IRESA,
system Alaeria
¢) Flood warning, Civil
evacuation & fighting O O O CRDAs .
L Protection
activities
d) Flood insurance, DGFIO.P:
. Protection MF (upon
crop insurance, tax O O O .
. against request)
adjustment
damages
e) Education and
dissemination of O O O CRDAs O
people
f) Water proofing O O O O O

Notes: O subject to integrated management, * See the next page for explanation.

MARH: Ministry of Agriculture and Hydraulic Resources, DGRE: General Direction of Water Resources, DGBGTH: General Direction of
Dams and Large Hydraulic Works, DGACTA: General Direction of Development and Preservation of Agricultural Lands, DGF: General
Direction of Forests, DGFIOP: General Direction of Financing, Investments and Professional Organisms, CDRA: Regional Commissary for
Agricultural Development, MEHAT: Ministry of Equipment, Housing and Country Planning, ANPE: National Agency for the Protection of
the Environment, IRESA: Institute of Agricultural Research and Education, INM: National Institute of Meteorology, MF: Ministey of

Finance,
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8.8.1 #AMKEEDMBBASHK (2/2)

< Structural Measures >

Storing and Regulating Flood Runoff

- All large dams and hill dams in the country are under the management of the DGBGTH at all stages from
planning and design stages to construction, operation and maintenance stages. Establishment of a new
control center for integrated reservoir operation and preparation of documented guidelines, design standards
and reservoir operation rules can be managed under the jurisdiction of the DGBGTH. The INM provides
only the meteorological information to the DGBGTH.

River Channel Improvement

- River channel improvement works, such as retarding basins, dikes, river channel excavation and widening,
flood ways, and bypass channels can be implemented within the jurisdiction of the MARH. The DGBGTH
takes charge of planning, design and construction of large and inter-regional river projects while the
CRDAs take charge of the small river projects inside respective governorates. The operation and
maintenance of the river works are devoted to the CRDAs.

< Non-structural Measures >

Basin Preservation

- The MARH takes charge of the basin preservation, such as forest management, land use management and
soil erosion management by the joint coordination of the CRDAs, the DGF and the DGACTA. The DGF
manages the forest areas while the DGACTA manages the areas outside the forest areas. The DGACTA also
supports the CRDAs for planning. The ANPE manages the environmental preservation of the watershed.
The IRESA takes charge of researches in the field of basin preservation.

Flood Plain Management

- Flood plain management is executed by the coordination among the DGRE, the DGBGTH, the DGF, the
INM and the IRESA. The INM provides the necessary rainfall data and the IRESA provides the data base
services.

a) Land use control

- The CRDA s take charge of the land use control and restriction inside the Public Hydraulic Domain and the
zoning for flood control under the direction of the DGF. The Ministry of Interior manages registration of
land use. In case of a large flood event, a special committee is occasionally established by the chairman, the
Governor concerned, and an inundation map for the event is made supported by relevant regional
organizations.

b) Flood forecasting system

- The DGRE takes charge of the flood forecasting and flood announcement with strong collaboration of the
INA and the IRESA. The flood forecast and announcement is transmitted to the civil protection of the
Ministry of Interior.

¢) Flood warning, evacuation and fighting activities

- The civil protections in Governorates take charge of the flood warning, evacuation and fighting activities
with collaboration of the CRDASs.

d) Flood insurance

- All insurances are under the legislation of the MF. The DGFIOP is responsible of protection of farmers
from damages. The existing agricultural insurance covers damages by fire, drought, hail, floods, etc.

e) Education and dissemination of people against floods

- The CDRA:s are responsible of education and dissemination of people against floods in the rural and urban
areas under the guidance of the MEHAT and/ or the MARH.

f) Water proofing

- Technical guidance to the CRDA:s is effective from the MARH and /or the MEHAT.
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< Target Year : 2030 >

Project on Strengthening

Flood Control Function of
Reservoirs

Project on
River Improvement

<Structural Measures>

(Max. reservoir func.)

(Min. crop damage)

t (Support)

Project on

e ofennmnnns

Project on Organizational Pvroject on Flood

Strengthening
FFWS

(Min. human loss)

Capacity Development Plain Regulation/

Management

Project on Strengthening
Evacuation and Flood Fighting
System

<Non-structural Measures>

Cooperation
Information
...... » Request

Source: the Study Team

(Purpose)

Minimization of Flood Damage
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STRUCTURAL MEASURES

Strengthening of Existing FFWS and Evacuation &
Flood Fighting System

Strengthening Flood Control
Function of Reservoirs

River Improvement

2.0~10.0 Ereeboard 2.0~10.0
2 Legend
Legend . f ] effect of 120 L : 2.0 — River- majgr _____ [ coordination at central Level |- - - --
. e . . B Dams - pl
[ Py . ) coordinated Levee embankment 1:2.0 120 Levee embankment [ p— == Dams - pa_nl |
Sidi Salem Reservoir ; 8 R \ ams - exsting ]
F s operation o ) o i ®  Telemetry_Rainfall '
r r 'r t b Crest width : 4.0 m wide P A Telemetry_WaterLevel :
eservoirs 1o be 0 Free board : 1.0 m high 15.0-50.0 =t ! B Telemetry_Rainfall- WaterLevel_dam ]
coordinated 68 to 86 % Side slope : 1:2.0 Unit: m J e W Telemetry_RainfallWaterLevel_river ]
w000 \\ T T River channel excavation f o = 1' . CA) E'ﬂpﬂseg gauge: ":Vﬂ‘;"ﬂ:[ , 1
i T . . F roposed gauge: Water Level
A discharge reference e Typical Cross Section f obicat . 21 D Proposed gauge: Rainfall/WiaterLeve ]
pomts 4000 1] ¢\\7 — 100 year; optim. y 2030 |1 Retarding Basin X e !
s — 20 year stander . iy
Fam \ s ] Zone D1: S \\\\\\ = Database !
° 20 Jm/ Laroussia Dam to Sidi Salem Dam - i
wol | ;& (Mejerda River) iy o Aarieaes | I
~— stry of Agriculture 3
= - Embankment: L=70.6km, H=0.5-2.5m \ =)
. o g
e - Channel excavation/widening: a 5|
Technical National 2
81.2km instructi s |
) o uard National 1
Sidi Salem Dam — Sluice gate: 72 nos. i Security !
- Revetment o Na!mnal )
— Renewal of existing bridge: 1 no. o pe=2 Goordination at Regional Level thce P— |
§ . v H i o !
Bou Heurtma (Majez El Bab Bypass Channel) et 1 AN v v D !
< - Length: 4.5km WO - ilomelers 1 [ Regional ﬁ Regional Regional U ] | 1
— Channel bottom width ~ 15m Summons T ce. N.G. Police L Tl Tt o~ | |
1 1 4 1
H e 1 : g Interior ) 1
| P O — |
( ; - ! i 000 0 o] |
o " 1 | Y 3 = 1
! # » f/ : p 4 - 1 Coordination among representatives of :
. T ! = = the respective Ministries 1
- X ! Civil E t 1! 1 ]
SldlSalem Dam} & gk ; Zone D2: P vounteers woment 3 | OO O OO O O OO QOO !
L <1 SN = . . . ngines 1
1, PN < Estuary of the Mejerda River to Laroussia Dam i e Buildings i ]
o & ! National Disaster C 1

(Mejerda River) | i ey | R e e AT e e —— ]

— Embankment: L=55.9km, H=0.5-2.5m | " .

— Channel excavation/widening:
63.8km

— Sluice gate: 47 nos.

— Revetment

— Renewal of existing bridge: 3 nos.

— Heightening of existing railway

Mellegue 2

SL

— ‘% bridge: 1 no.
e o | S A (€l mabtoun Retarding Besin) Organizational Capacity Development

— Outlet channel: 7.8km

s
% h Siliana Dam : : — Surrounding dike:  L=10.1km, H=2.0-4.0m To establish new division in charge of I:> « To establish an organizational framework for
_ Bou Heurtma Dam El Mabtouh Retarding Basin SS9 Sae Do Mejerda River Basin under DGBGTH integrated flood management (IFM)
T T ey B NI B, Sy T e S (| e To materialize 11 proposed programs for

DGB‘GTH ‘ organizational empowerment to promote

IFM under the framework

Mellegue Dam

[Existing |[(Existing | [ENew ™

Mejerda River-

Zone U1: e DT ol ] J
cone Ul. AN R e — o, oty
Confluence with Mellegue River |~ - - Sidi I | : F/OOd P/ﬁlﬂ RegU/afIOH/Maﬂage/ﬂeﬂf
to Border with Algeria . =T : T \ 161 2smal MACNTNRY
(Mejerda River) t el — i i Promotion of change of
- Embankment: 5.1km as) Zone U2: [ Main Concept (sample |mage)] _ ng
- Channel excavation/widening: cna"“e‘E O I . Measure |cropping pattern in flood
482k : wigge | Sidi Salem Dam to Confluence with e Levee embankment (1) |prone area (100-yr
 Stuice gate 3 non * | Mollegue River AT Probable Food)
— Revetment : (Mejerda River) Restriction of construction
— Embankment: RO Measure | ¢ new house/building in
At L=67.5km, H=2.5-4.5m @ |urban area
g™ p’ — Channel excavation/widening:
¥ avmm M 42.7km Construction of fuse
e " i f] lefda . -
N G, Hw‘””’”ﬁ» -f?-ie' Zone M: Mellegue River | - Sluice gate: 492 nos. Measure |levee, discontinued levee
e Bl : (Mellegue River) j:_. — Revetment (3) |and secondary levee (set-
; (L | - Embankment: L=7.4km,H=1.0-3.0m |o| — Renewal of existing aqueduct -+ Existing road back levee)
7 &. “{ — Channel excavatlon/rvé%inmg; # with foot bridge: 1 no. - | E.g;o;ffl;;ﬂgg:::;;a |
3 S5 B SI N 5 m ‘| (Bou Salem Bypass Channel) ‘
s uice gate: ':]O_S' N Leng‘th: 7.7km Agricultural Restriction  Change of
Vg . £ - ¢ lMeIIegue Dam anqsarr'a?hpgi 7 & T TessaDam gyl 137 e (o 4

— Channel bottom width 25m ing-road)- freds

Cross Section
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Legend:
e Channel excavation /Widening
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Section Survey

Note : B=Design Channel Bed width
* Partially intermittent
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