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* Water scarcity is one of the main problems currently facing
Lebanon:
o Limited water sources;
o Increased water demands by all sectors;
o Inefficiencies in water supply systems and in water use.

* Recurring drought events resulted in low river flows, shorter snow
seasons, depleted groundwater storage, depleted reservoirs, and
water shortages.

* |ncreasing pollution of water resources (contributing to water
scarcity):

o Associated to human, agricultural, and industrial activities.
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Water Data
what water data are gathered at the national scale?

Meteorology
* Precipitation, snowfall * Continuous data
* Temperature

* Discontinuous data
 Hydrology * Inventory data
o Stream flows

* Hydrogeology
water levels

o Tracer tests, isotope analysis

o Spring discharge
* Drinking water and water use for agriculture

o Water supply and water consumption by source and users
* Environmental

o Water samples from groundwater and surface-water bodies
* Hydraulic

o Structure, systems, pumps, etc.

o Water reservoirs, dams

o Water distribution networks, sewer networks
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Water Data
source of water data?

* I[nventory

* Observations

* Remote sensing
* Estimation

* Modeling

* Prediction
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Data Representation

National Water Data Inventory (NWDI) - MoEW

 Spatial data derived from existing maps (e.g., soil, land cover, geology,
and hydrogeology)

o used to define the watershed physical and physiographic characteristics (e.g.,
land use/cover, soil groups, groundwater aquifers/aquitard, drainage networks,
rivers and streams, etc);

* Temporal data including hydrologic and climatologic observation from
gauging and meteorological stations

o time series data (e.g., river flow/discharge, temperature, precipitation, snowfall,
humidity, evaporation, etc);

 Spatio-temporal data (hydrologic, climatologic & other data)
o e.g., precipitation, evapotranspiration, snow water equivalent, land use;

* Water data (inc. agricultural, socio-economic data, and census);

* Supplementary data (i.e., attribute data)

 additional information on the spatial hydrologic data (e.g., hydrologic
characteristics of soil units and hydrogeologic parameters of aquifers).

SEMIDE
Lebanese Water Information System Workshop, 13 February 2018 ENAVYIIS



Data Representation
Data Formats

- Reports

- Observations
Hard copy NA Inventory data . .
- Companion map files

- Maps

- Time series meteorology and
hydrology
- Census data

Excel Spreadsheet/ Xls, .xlsx Continuous, Intermittent,
Access database .mdb Discontinuous

- Land use land cover
- Geology
Shapefile/Coverage .shp/coverage Inventory data - Hydrogeology

- Soil

- Contour

- Snow cover area

. . . . ) X - Evapotranspiration
Remote sensing .img, .tif, .nc Continuous, Discontinuous . .
- Soil moister

- Precipitation

Raster .img, .tif, grid Inventory data - DEM
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Data Representation

National Hydrologic Geodatabase (NHG) - MoEW
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Fig. National Hydrologic Geodatabase (NHG)
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Geodatabase
Feature data set
Raster catalog

Feature class

Relationship class

Time series table
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Inventory data Temporal data Spatio-temporal data

Precipitation
<200 [ 800-900
200-300 900-1000
300400 1000-1100
400-500 I 1100-1200
500-600 [ 1200-1300
600-700 [l 1300-1408

o 700800 N >1400

Watershed > 1500 m ¢ Groundwater Monitoring

e  Guaging Stations

e  Major Springs

®  Springs

Public wells




Challenges of Real-Time Water Data Acquisition and Management

Meteorology

Spatial representativeness.
Data cost. Intermittent &

" discontinues data. Lack of

standardization. Not available

! in real time*.




Challenges of Real-Time Water Data Acquisition and Management

Meteorology

Weather stations are operated by:
o Lebanese National Meteorological Service (LNMS);
o Lebanese Agricultural Research Institute (LARI).
o Institut de recherche pour le développement (IRD), USJ & CNRS (LB)
* Data most of the time not available in real time;
 Data not freely available (for meteorological data from LNMS);
 Major gap in the time series of meteorological data between 1975 and 1990;
* A limited number of operational weather stations are located in the
Mountain regions (elevation > 1000m);
* Number of operational stations:
« 37 stations operated by the LNMS*
e 23 stations operated by the LARI*
» 3 stations operated by IRD/USJ/CNRS
* Total number of required new stations is 89 of which 20 are snow stations
(UNDP, 2014).

* The number of stations with continuous records is less than the number reported here
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Challenges of Real-Time Water Data Acquisition and Management

Meteorology
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Challenges of Real-Time Water Data Acquisition and Managément
SNnow

‘\\\ .

SWE, snow depth, show
density? their spatio-temporal
variability? Field work: cost,
planning, and logistics.

Snow density

-

Cedars 2800 m, 12 Jan 2016 (Photo: A. Fayad)



Challenges of Real-Time Water Data Acquisition and Management
Snow

Snow Observatory:

Collaboration between CESBIO &
IRD (FR), USJ (LB), & CNRS (LB);

3 AWS (1850, 2300, 2850 m);
Fully operational since 2013;
Data freely available at Fayad et
al. 2017 (ESSD-2017-3)

Earth Syst. Sci. Data, 9, 573-58 i E
hitps:/idoi.ory'10.5194/a5s: ¥ SCIEHCE'
@ Authoris) 2017. This work is distributed under
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the Creative Commons Attribution 3.0 Licensa.

Snow observations in Mount Lebanon (2011-2016)
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Challenges of Real-Time Water Data Acquisition and Management

Hydrology
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Intermittent/discontinues data.
Lack of standardization. Not -
available in real time.
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Challenges of Real-Time Water Data Acquisition and Management

Hydrogeology

Snow fed, karstic system,
lack of monitoring network.




Challenges of Real-Time Water Data Acquisition and Management

Hydrology and Hydrogeology

Surface and groundwater resources are monitored by the Litani River Authority
(LRA);
LRA is measuring surface water in all Lebanese rivers and springs:
o Datais reported on daily basis;
o A number of gauge measurements are provided on monthly basis;
o Few gauges are located in the snow dominated regions of Lebanon,
above 1200m.
Measuring the level of groundwater via water wells:
o Limited to the Bekaa and the South of Lebanon;
The karst regions, namely the Mount Lebanon and Anti Lebanon, are not
monitored:
o Measurements in the karst are available, for specific regions and over a
limited time period, from projects — e.g., BGR (2013) and UNDP (2014).
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Challenges of Real-Time Water Data Acquisition and Management

Hydrology and Hydrogeology

LITANI RIVER AUTHORITY

Annual Summary of daily dats - flow

Station Number :

Basin purmber 100
Area 143300
T Sep | Oct
1 | 0.000 1.258
2 0000 1.338
3 | 0000 1.308
4 0000 1.288
§ | 0.000 1.281
6  0.000 1284
7 | 0.000 1.281
B | 0.000 1.386
9 | 0.000 1.288
10 0.000 1.373
11 | 0.000  1.281
12 | 0.000  1.371
13 | 0.000  1.282
14 | 0.000  1.407
15 0.000 1.484
| 16 o000 | 1454
17 | 0.000  1.453
18 0.000  1.453
19 0.000 1473
20 0000 1.448
21 0340 1.480
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26 1.248 1801
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Fig. Example of raw daily flow data (courtesy of LRA).
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Challenges of Real-Time Water Data Acquisition and Management
Wate I QU d | |ty Anan reservoir, late Sep 2017

Limited water quality
monitoring.

Sentinel-2 color IR, algae (magenta)
26-05-2016 to 18-09-2017
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Challenges of Real-Time Water Data Acquisition and Management
Water Use and Water Management

Project of desalination plant at Hadath City

11 December , 2016

(S

Project of desalination plant at Hadath City As part of the search for additional water sources, especially
since the precipitation is steadily decreasing year after year In addition to the_.. more

Study for the project of constructing a reservoir and treatment plant in the Jamhour City and another
___£ in the gallery of Samaan City.

-

ERers 11 October . 2015

Study for the project of constructing a reservoir and treatment p Limited information on
allery of Samaan City. As it has been shown that the quality of . r .
et Y Rl \vater distribution

Reservair Baysor 3000 m 3 and the Jisr Al-adi 1000 IASRMGLORIUUTENeEICRoly

New
__i 17 August , 2015 the operations of the utility

B .Hew Reservoir Baysor 3000 m 3 and tI*'!e JIS.F Al-Kadi 1[](]{5' m.D networks. No water
in the areas of Baysour and Jisr Al Kadi for improve the distrib

e metering in Lebanon.

Project of drilling two wells at Siblin and Dmit.

23 August | 2014

>

o Project of drilling two wells at Siblin and Dmit. To ensure the greatest amount of water in the areas of Dmit
and Siblin, the Board of Directors approved t... more
Lebanese Water Information System Workshop, 13 February 2018




Challenges of Real-Time Water Data
Agricultural Water Use

TABLE 3
Water use Source:

Acquisition and Management

http//www-fao-org/nr/water/aquastat/countries Tegions/ By

Water withdrawal

Total water withdrawal
- imgation + livestock
- municipalties
- industry
« per inhabitant
Surface water and groundwater withdrawal

« a5 % of total actual renewable water resources

Non-conventional sources of water
Produced wastewater

Treated wastewater

Reused treated wastewater
Desalinated water produced

Reused agncultural drainage water

2005 1310 10% m3fyr
2005 780 10% m3fyr
2005 380 10% m3fyr
2005 130 10% m3fyr
2005 366 mefyr
2005 1263 10% mfyr
2005 28 Yo

Limited information on irrigated
areas. Limited information on

water withdrawal for agriculture
from all sources (wells, dams,
lakes, reservoirs, and facilities).
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http://www.fao.org/nr/water/aquastat/countries_regions/LBN/
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Lack of a comprehensive hydrologic and water data management system at the national
scale:
o Inaccessibility to meteorological, hydrological, and water data in real time;
o Incompatible data formats;
o Absence of integrated open source water platform;
o Fragmented and outdated information regarding water budget and water use.
Lack of a standardized for storing water data:
o Creating computerized water databases;
o Mapping the locations of water reservoirs, distribution and sewer networks, etc;
o Gathering records on the operations of the utility networks (water supply, waste
water treatment plant, water treatment plant, etc.).
Available meteorological/water data are difficult to sort, fragmented, disjointed, and
incomplete, and not fully documented:
o Increase the collection and sharing of data/information;
 Meteorological, hydrological, environmental, and water data
o Need for the quantification of surface and ground water resources
o Need for the quantification of snowpack contribution in mountains (particularly
in karst)
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Water resources exploitation and management is derived using coarse water
demand/supply estimations:

o Need for compiling data from many sources about how much water is
used for different purposes (especially for agriculture);

o Use a water resource model that integrates the hydrologic system and
accounts for water supply, water distribution networks, water supply
efficiency, system losses, and water planning and management practices.

Disorganized water governance:

o Limited governance, legislative, and institutional capacities;

o Need to increase the collaboration between different governmental
organizations.

Inadequacy in the development of management and planning practices:

o Derive scenarios using hydrologic and water resources models;

o Evaluation of water resources management and water availability under
different scenarios including population growth, agriculture expansion,
increased water development, change in management practices, and
projected climate changes.
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Build a data inventory that reviews the existing national data and
records;

Facilitate access to meteorological, hydrological, and water
information for the water community;

Support the development, implementation, and maintenance of a
hydrologic/water databases that improve data and information
management by adopting a national cataloging standard;
Advance the understanding of hydrologic and water processes
and the related water environment and provide knowledge of the
various components of the hydrologic and water resources
systems;

Promote and facilitate the dissemination and use of information
technology in the fields of hydrology and water resources.
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