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1. Introduction and background

* In Algeria, as in the whole NENA countries, water is becoming increasingly scarce with an average
water endowment 380 m3/capita/year in 2021 due to population growth, climate change and rainfall
deficits. For every 1°C increase in temperature, a decrease in surface runoff and an increase in ET is
expected.

The water stress has reached 138 % in 2020, but what's the situation at the sub-basin level ?
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2. Presentation of the study area and data

14,0 210 28.0

The Cap Matifou sub-basin (795.7 km?2) is par’r
of the Algerian coastal basin (02a) and s
crossed by several wadis (Hamiz, Boudouaou,

Keddara, Arrara ... etc.). The sub-catchment : ' j/{

area covered and modeled with WEAP s * s (

636.5 km? | ' ;
: i

Irrigatfion scheme of Hamiz: 2279 ha irrigated in
2019, i.e. 20.5% of the imgable potential and
about 15670 ha irrigated in PMH.
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¥ Cap Djinet vers SPET
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Model data sources :

Data/information from water institutions (MRESH, AGIRE, ABH, ANRH,
ONID, ANBT...etc.)

Sectoral water planning studies: National Water Plan(PNE) (2007, 2010
and 2018), water resources master plan (PDARE), PMH inventory study
(SOGREAH, 2009), sectoral project studies...etc.

Remote sensing data when in situ measurements are not available.

Processing of Rasters statistics from several products, in particular to

determine the land use closest to both reality and water instite
inventories. -
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3. Water demand vs Water resources
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Inflows to Area No Imports
All Inflow Points (76), All Months (12) lReterence
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3. Water demand vs Water resources

Inflows to Area

Scenario: Reference, All Months (12)

2014

2015

2016

2017

2018

2019

2020

Below Hamiz Riviére Headflow

Below SB ARRARA Riviére Headflow
Below SB corso Riviére Headflow
Below SB Cued Boudaou Riviere Headflow
Below SB Cued Boumerdes Headflow
Below SB REGHAIA Riviere Headflow
Below SPET Diverted Inflow

Below Transfeert BA_K Diverted Inflow
Nappe de la Mitidja

Nappe des Oueds Bouadaou

Nappe Dune du Sahel

Nappe Oued Arrara

‘Nappe Oued Corso

SB a Barrage Hamiz

SB ARRARA

SB B keddara

SB oued Boudouaou

SB Oued Boumerdes

SB oued Corso

SB oued Hamiz

SB REGHAIA

‘SDEM Cap Djinet vers SPET

Station de traitement Taksebt vers SPET
Transfert de Beni Amrane
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Groundwater Inflows and Outflows
Scenario; Reference, All Months (12), All Groundwater (5)

Water demand vs Water resources

[Decrease in Storage for Nappe de la Mitidja

Decrease in Storage for Nappe des Oueds Bouadaou
Decrease in Storage for Nappe Dune du Sahel
Decrease in Storage for Nappe Oued Arrara

‘Decrease in Storage for Nappe Oued Corso

Increase in Storage for Nappe de |a Mitidja
Increase in Storage for Nappe des Oueds Bouadaou
Increase in Storage for Nappe Dune du Sahel
Increase in Storage for Nappe Oued Arrarz

Increase in Storage for Nappe Oued Corso

Inflow from Below D. non Agricole Hamiz Retour
Inflow from Below EFR Arrara

‘Inflow from Below EFR Hamiz ament

Inflow from Below SB ARRARA Ruissellement

Inflow from Below SB oued boudouao Ruissellement
Inflow from Below SBCM2 Ruissellement

Inflow from Below SBCM3 Ruissellement

Inflow from Return Flow from Demande agricole GPI Hamiz to SB REGHAIA Riviere

Inflow from Runoff/Infiltration from SB ARRARA to Nappe Qued Arrara

Inflow from Runoff/Infiltration from SB oued Boudouaou to Nappe des Oueds Bouadaou

Inflow from Runoff/Infiltration from SB oued Corso to Nappe Oued Corso

Inflow from Runoff/Infiltration from SB oued Hamiz to Nappe de la Mitidja
Inflow from Runoff/infiltration from SB REGHAIA to Nappe Dune du Sahel

Natura! Recharge

Outflow to Below D. non Agricole Hamiz Retour

Outflow to Below Demande grande industrie Retour

Outflow to Below EFR Arrara

Outflow to Belew EFR Hamiz amont

{Outflow to Below EFR Reghaia wetland

2010

2011

2012 2013 2014 2015 2016 2017
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2019

2020



Water transfers to the Keddara dam (2004 to 2019)

Average annual groundwater recharge

(Mm3) (ENERGOPROJEKT, 2009)

Annual average (2009 to 2022)
(our calculations)

OUED ARARA (40,12 sz)
Rechargein Mm?

0.37

OUEDI

Km?) (11,2

Rechargein Recharge in

OUEDI
CORSO (3.7 BOUDOUAOU

MITIDJA
ALLUVIALPLAIN

2
k') 214 km?) Mitidja

Mm? Mm? Recharge in Mm®
0.42 1.43 31.09
0.11 1,62 32,85

Water production at the Boudouaou plant between 1987 and 2007. Between 2008 and
2021, volume of water produced from SPIK and SPET
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Drought impact on Keddara dam filling 28/02/2008 (left) and 29/03/2021 (right)

Source : photos de Google Earth du 05 aolt 2021.
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Water Demand (not including loss, reuse and DSM)

Scenario: Reference, All Months {12)

Water demand and use

\D. non Agricole Arrara

D. non agricole Boudouaou
D. non agricole Boumerdes
D. non Agricole Corso

D. non Agricole Hamiz

D. non agricole reghaia
Demande agricole GPI Hamiz
Demande grande industrie
Demande non agricole Grand Alger
SB a Barrage Hamiz

SB ARRARA

SB B keddara

SB oued Boudouaou

SB Oued Boumerdes

SB oued Corso

SB oued Hamiz

SB REGHAIA




Water demand and use

Demand by month

Million Cubic Meter
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361
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321
30
281
261
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‘Water Demand (not including loss, reuse and DSM) ~ ‘(‘Million v ”Cubic Meter ~ ‘)

cenario: Reference onths v ags ~ ||Branch: Demand 5Sites and Catchments ~ | Levels = nnual Total [+| Monthly Average
S io: Ref All Months (12) All Tags (1) B h:D d Si d Catch 1= A | Total [v] Monthly A

Lo T R L]

‘AII Branches ~

M1 D. non Agricole Arrara

|7. D. non agricole Boudouaou
~M D. non agricole Boumerdes
¥ D.non Agricole Corso

¥ D. non Agricole Hamiz

~M D. non agricole reghaia

¥l Demande agricole GPl Hamiz
¥ B Demande grande industrie
¥l Demande non agricole Grand Alger
¥ % SB a Barrage Hamiz

V% B ARRARA

¥ B <B B keddara

¥7/ SB oued Boudouaou

¥ 7/ SB Oued Boumerdes

V% SB oued Corso

¥ B8 sB oued Hamiz

“ & SB REGHAIA
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Water demand and use

Environmental flows

Million Cubic Meter

|Instream Flow Requirement ~ |(|Million v ||Cubic Meter ~ |)

|Scenario: Reference ~ | |AII Months (12) ~ | Monthly Average

5 |Selected Flow Requirements (8 ~

A0

65 1 M1 EFR Arrara

B0 ~ [l EFR Boudouaou
95 ~ M EFR Hamiz

0] ¥ EFR Hamiz amont
ig M EFR Keddara

35 1 ¥ EFR Reghaia wetland
301 ~ [ EFR SB Boumerdes

25 ~ B EFR SB Corso

20
151
10
.05

U W U

0.951
0.90
0.85 1
0.80 1
0.751
0.70
0.65
0.601
0.551
0.50
0.45
0.401
0.351
0.30 1
0.25 1
0.201
0.151
0.10 1
0.05

Jan Feh Ilar Apr Ilany dun Jul Aug Sep Ot Mo Dec

All Years ~ | []Percent of Time Exceeded
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* Land use and crops
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4. Hydrological calibration/Operational calibration

Gauging station : Keddara Dam
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Kedarra dam
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150
145 V= Observed Volume
140 V¥ — Storage Volume
135
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120 NSE = -0.87
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The main steps involvedin calibrating the final model are as follows:

« Collect and organize water accounting data

Complementary WA work has been done

Complete the model data: remote sensing products

Review and refine hydrological calibration: discrepancies were identified

Update EFR values: from GFIS

Compare historical water balance values with modeled values

Make other necessary model adjustments: GW calibration and adjustments to
cope with calculation gaps.
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5. Development of scenarios to calculate the water stress :

Several scenarios are considered 1o calculate the water
stress, in order to draw up a trend in water withdrawal and
availability:

* Population growth scenario: voluntarist and trend-based
scendario

« Scenario with water transfers to the sub-basin (reference)

and without transfers (no imports)
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6. Water stress level by sub-basin : water stress plugin on WEAP
Reference period (2010-2020)

‘Water Stress v ‘(|Share v |)

|Scenari0: Reference VHAII Tags (1) v|

145 All Years v‘

%
140 g
135 7

%
130 7
125
120
15
110
105
100

w1 2010
vl 2011
vl 2012
¥oo2013
w2014
vl 2015
~M 2016
vl 2017
vl 2018
w7 2019
V#2020

water stress = ﬂ x 100%

TRWR - EFR
Where;
TFWW = Total freshwater withdrawals
TRWR = Total renewable freshwater resources
EFR = Environmental flow requirements

s
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5B & Barrage Hamiz 5B ARRARA 5B B keddara 5B oued Boudouaou 5B Oued Boumerdes 5B oued Corso 5B oued Hamiz 5B REGHAIA

==



Spatial distribution of water stress by sub-basin
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Trend population growth scenario WITH water transfers from outside (2010-2030

Water Stress ‘(|Share v ‘)

Scenario; Reference

All Tags (1)~ ||All Catchments

Catchment 2010
SB a Barrage Hamiz ~ 73.84
SB ARRARA 11.23
SB B keddara 105.40
SB oued Boudouaou  93.03
SB Oued Boumerdes 0.1

SB oued Carso 043
SB oued Hamiz 26.76
SB REGHAIA 05.78

Sum 406.58

45010 41531 479.70 48490 44861

2019 2020 2021
9628 7610 8513
3093 3425 10746
9551 9503 11324
91.88 9019 103.70
036 054 063
033 026 0.V
3249 2806 2415 3643

2022 2023 204 2025
000 000 000 000
6547 5837 6687 6593
9566 5318 8400 7714
6895 4230 5898 5557
175 173 202 193
008 005 007 007
273 000 000 000

12085 141.56 12810 20002 17436 169.17 169.22 169.18
646,78 40899 32479 381.17 369.82

169.18 297438
44030 405.83
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Trend population growth scenario WITH water transfers from outside (2010-2030

Water Stress ()

Scenario: Reference vHAIITags(U vH2l}25 vHResuI‘[ Layer. Catchments v
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Water Stress (|Share )

Scenario; Reference v

All Tags (1) v

2030

Result Layer. Catchments v
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Trend population growth scenario WITHOUT transfers (2010-2030)

Catchment

5B a Barrage Hamiz
SB ARRARA

SB B keddara

5B oued Boudouaou
SB Oued Boumerdes
5B oued Corso

SB oued Hamiz

SB REGHAIA

Sum

2010 20m 2012 2013 2014 2015 2016
7384 6986 9881 10197 5116 9691 98.08
11.23 1586 27.54 2542 3429 3892 3655
10540 12045 14010 337592 18048 25168 000
9303 8188 8462 65.04 7696 8897 7181
011 000 000 000 000 000 000
043 008 014 044 019 085 041
2676 3062 4439 4096 2961 5291 5310
95.78 9367 10350 9572 10977 96.22 9751
406,58 41241 49910 370547 48246 62646 35745

2017
99.96
31.85
326.64
77.64
0.00
049
4324
98.20
678.04

‘Water Stress ‘(‘Share W |)

Scenario: No Imports | |All Tags (1)~ | |All Catchments -~ | |No comparison

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
9856 9654 7043 8225 1052 655 776 666 827 794 768
4104 6051 5226 2262 595 752 848 988 986 1122 843
516.94 21219 26544 17232 13371 11868 13001 12652 13464 13879 137.71
10472 10997 10545 6813 4618 6167 5362 5778 51.79 5102 4619
000 000 12821 12821 12821 12821 12821 12821 12821 12821 12821
035 028 028 015 QOB 005 008 0OV Q09 015 022
5551 5767 5891 5801 596 341 400 359 370 380 429
9893 11761 9444 14542 3098 4110 4605 4208 5655 5110 4735
916.05 654.77 77541 677.11 36159 367.19 37821 37478 39311 39224 380.06

2029
8.75
10.73
136.38
5005
128.21
0.11
4.24
4272
381.18

2030 Sum

13.55
14.32
125.91
60.12
128.21
0.07
497
4377

39091

1116.06
48447

6 849.91
1506.62
141037
5.02
589.65
164848
1361058
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Trend population growth scenario WITHOUT transfers (2010-2030)

Water Stress ()

Scenario: No Imports | Al Tags (1) +| 2025 v | |Result Layer: Catchments ~
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7.Conclusion

« Regardless of the uncertainties, the disaggregation model for SDG 6.4.2
has confirmed some of the findings of the water accounting work.

« Water siress rates are high for the reference scenario;
« Projections show stress increasing to alarming levels (+150%).
 Transfers have dlleviated water stress in the sub-basins.

 The model can be further developed to include other scenarios (Climate
change scenario and rainfall deficit, Water saving scenario, Increased

supply scenario).
« The results of the model can be improved by enhancing data qg
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Thank you for your attention

Special thanks to: Brian Joyce (SEl), Doreen Salazar (SEl), and a
team from several water institutions in Algeria.

Email:
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