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The WEAP Water Resources Mangement Model 2000-2040

Model schematics
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Model components
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Climatology - precipitation

W WEAP: Kelb_WEAP_2018_Hydro_Water_Scenarios_Operational_v1p041
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Subcatchment level

Climatology — precipitation, monthly average
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Hydrology - streamflow and spring discharge

W WEAP: Kelb_WEAP_2018_Hydro_Water_Scenarios_Operational_v1p041
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Hydrology - simulating evapotranspiration
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Hydrology - simulating groundwater system

W WEAP: Kelb_WEAP_2018_Hydro_Water_Scenarios_Operational_v1p041
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Hydrology — groundwater storage

ndwater Storage
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Water demand (urban, agriculture) Total Annual (2018=46MCM ; 2040=64.4MCM
Beirut 114.6 MCM/yr is not included here e
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Urban water demand
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Water use rate = 80 I||III g
m3/cap II||I|| 2000 15.03

2005 17.11
Urban netw. eff/. =

5% amuntt “IIIIIII"“'"“ 2010 19.49
*%||||||||||||||IIIIIIIII

Population increase

= 2.2% per year 1HE 2018 24.00
2030 32.78
Agricultural Water demand = 21.90 mio m3/year 2040 42.52

Fruit trees: 5,200 - 5,900 m3/hal/year; total area = 5,198 ha
Vegetables: 6,100 - 6,500 m3/hal/year; total area = 15,641 ha




Water resources management - water supply
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Unmet demand

Unmet Demands
by Sector
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Unmet demand — urban sector (BaU scenario)

Monthly average 2018-2040
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Unmet demand — agricultural sector (BaU scenario) | Month
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Urban water saving scenarios (UrbSav)

U1l. Low water using fixtures and appliances (including hotels)

The measures have been applied in all the 9 urban demand nodes (187,849

inhabitants).
The measures have not been implemented in Beirut, since the target is to save water

from the El-Kelb basin consumption so that more water could be available for Beirut

- Annual Penetration (households adapting the measure)
3% Equivalent Water Saving Sh Efficient
5 Cost (AEC) ) Dual flush ower- icien Dish-
5 O ual flus : is
E = per capita | P<F capita % toi{ét heads (1 Washing washer
£ item) Machine

1 2.8€ 5.10% v

3 7.5 € 6.73% v v

5 10.8 € 7.60% v v

7 15.5 € 9.23% v v v

20 433 € 10.63% v N N V




Urban water saving scenarios (UrbSay) | UYnmetDbemand comparing UrbSav

solutions to BAU

Unmet Demand Unmet Demana

T I ¢ . I - wgpuEr===anj =1 ] 1 |
o o

i 5

i i

g

B

12

i

s

Solutions No. 1, 3,5 Solutions No. 5, 7, 20

Reduction in unmet demand (water saving) when applying various UrbSav measures

All units in Total for Mean Max Min Total AEC € /| m3 of
mio m3 2020-2040 Annual potential potential Cost (mio €) water saved
Solution No.20 16.62 0.79 3.39 0.08 8.13 0.49
Solution No.5 14.09 0.67 4.52 0.06 2.03 0.14
Solution No.7 14.01 0.67 2.38 0.05 2.91 0.21
Solution No.1 9.39 0.45 2.33 0.04 0.53 0.06

Solution No.3 8.47 0.40 2.12 0.05 1.41 0.14



Urban water supply scenarios (UrbSav)

U2. Domestic greywater reuse (GWR) on-site; U3. Rainwater harvesting (RWH) on-
sSite

The measures have been applied in all the 9 urban demand nodes (187,849
inhabitants), and on top of the tier-1 water saving measures U1, i.e. in a “water
efficient” house

+* Penetration (households adapting the measure)
= Annual W
Z Equivalent ELIEHE < Q V & g
q Saving 2 < 22| S 3 3
S | Cost (AEC) : S 8 ST Siea | EZ SEN S 3
= : per capita == S Uk sSS 3 S £ S S
= per capita 0 ~'3 22 9 SRS =S - N
= £ /0 SIS S8 = SSS | 3 ST s
A Q X = < 2 S
7r 104.5€| 1213%| v v v
7w 140.0€| 1038%  V v v Vv
20r 132.3€| 1353%| v v v v
20w 167.8€| 11.78%| v v v Vv
20m 256.8€| 14.68% v v v v Vv




Urban water supply scenarios (UrbSup)

Solutions No. 7r, 7w, 20w

Unmet Demand comparing UrbSup
solutions to BAU

Sances oSt 35 A monts 1
P~
Saere | o]
‘wﬁl----l -l -ll
oe]
oo]

ES) £ E £ £ E) ED) ED)

Solutions No. 20w, 20r, 20m

Reduction in unmet demand (water saving) when applying various UrbSup measures

All units in Total for Mean Max Min Total AEC € / m3 of
mio m3 2020-2040 Annual potential potential Cost (mio €) water saved
Solution No.20m 22.59 1.08 5.71 0.12 48.24 2.14
Solution No.20r 20.66 0.98 4.47 0.11 24.85 1.20
Solution No.7r 19.30 0.92 4.01 0.10 19.63 1.02
Solution No.20w 18.61 0.89 3.50 0.10 31.52 1.69
Solution No.7w 15.99 0.76 2.89 0.07 26.30 1.64




Agricultural water saving scenarios (AgrSav)

Al. Increase conveyance efficiency (reduce leakage) and irrigation efficiency (change
to drip irrigation)

The measures have been applied in all the 4 agricultural demand nodes

- Switch to 70% drip irrigation (irrigation efficiency gains 7,5-12%; new @ 84%)

- Reduced network losses by switching to 70% closed pipes (conveyance efficiency
galns 8-11%; new @ 84 5%)

I---. Illll l. II- All units in mio m3
I |III Total for Mean Max Min

2020-2040 Annual potential potential
16.37 0.78 2.57 0.13

Total AEC € /| m3 of
Cost (mio €) water saved

1,272,862 € 0.08




Mix water saving scenarios (UrbSav solution No.20 + AgrSav)

All units in mio m3
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Millian Cubic Meter

Mix water saving scenarios (UrbSav solution No0.20 + AgrSav)

IUnmet Demand J(IMllhon - |Cumc Meter —|)
Scenario: Misav ] [All months (12) = I Annual Total [~ Monthly Average [Relative to Scenarios ]
2 Selected Dernand Sites (13/36, «
00

N — — — —
: BT -—EEEEEgT . ] =
a0 ¥ Il Agri_Cosstal_South
s — ¥ Il Agri_ Mountsin_North U D d
s V77774 ¥ Agri_Mountain_South n m et e m a.n S
e v [0 DS _Hrajel A/
o ¥ [0 DS2_Kfardebizn b S t
e v [l Ds3_Asyoun_esSimane y e C 0 r
- V1 D34 Baskinta
¥ Il DS5_Sannine
18 I3 DS6_Hardoun
20 v [l Ds7_Ballouneh
22 ¥ 84 D38 Beit Chabeb
24 [V @ Ds9_Coastal
28
-28
-30

o Unmet Demands comparing “Mixed

b Water Saving” scenario to BAU

Montly average 2020-2040

PO
N
GREE

e b
6.0 b

218 019 2020 2021 wn 203 2024 2005 2026 a7 a 205 2030 2031 032 233 2034 2035 206 w37 £

[eTe—
i

Selected Years (23/41) w| [ Percent of Time Exceeded




Unmet Demand 2020-2040 under different scenarios and the BaU
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Implementation of the Bourj-Hamoud WWTP

Assumptions:
WWTP capacity: expected to serve 2.2 million PE ; 200 It per capita = Estimated capacity ~0.5million m3/day
Not connected to supply any demands yet
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Implementation of the Bogaata Dam

Assumptions:
It is set to be operational in the model in 2025. Storage capacity 6 MCM.

Expected supply 5-10 MCM per year
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