In order to know and manage the water to proteetsita key development element, that in
excess or deficit or with a poor quality can besé for the population generating disasters and
loses, is necessary applied the Knowledge Managepneceeds.

BACKGROUND

In El Salvador the water monitoring and investigatistarts in the 70’s in the Hydrological

Area of the Ministry of Agriculture and Cattle. Ithis decade was built the national
hydrometeorological network under the Central Awem Hydrometeorological Project

(PHCA). With the collected information there wemnducted several investigations on water
quality, groundwater, water quantity and flood« égeas covering the whole country. During
the 80's was elaborated the Master Plan on Watenalglement that constitute the most
important study on the water resources of the e¢yguhiring a long period.

But after the Civil war starts (1980-1992) the detdlecting and water investigation became
more difficult to do, because of the destructioriref gage stations, the difficulties to take field
information and also because of the decrease diullget for this matter. That means that the
water resources information that was generatechdwilong period of time, was reduce to the
data collection of the nearest city sites and tteeimportant gaps on the data in time and
space.

After the Peace Agreements in 1992, starts a psamieebuilt the country at social, economical
and environmental level. This process took time asurces and it was until 1994 that some
international projects start to invest in the rétboi the hydrometeorological network and the
national capabilities to manage water informafion.

After the earthquake of 2001, the National Sengtderritorial Studies (SNET) was created,
and the Hydrological and the Meteorological Serwveere transfer from the Ministry of
Agriculture to the Ministry of Environment, whichas the entity under the SNET was created.
That implies an improvement of the process of wdgga collection, water related investigation
and for the first time, after 20 years, the invgtion in water quality and groundwater was
initiated as a systematic process.

In the last 5 years, the Hydrological Service of E3Nhas developed systematic water
monitoring (surface and groundwater, water quadityl quantity) in a more integrated way.
This collected information and its processing, gsial and manage in order to transform the
data in knowledge, has permitted to have a bettelerstanding of the water status in the
country.

THE STEPS OF THE PROCESS

Continuous Monitoring in space and time of the quatity and quality of surface water and
groundwater.

With the objective of manage the water in an irdégpt way, is necessary to collect the water
information with its full characteristics: How mughater we have? Where is located? Which is
the quality of the water? What is its behavior race and time? And for this it is importan to
use the basin as the integration unit and its acteon with the groundwater location (aquifer
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limits, discharge and recharge zones). And additignin order that the information can be
compared, it has to be collected with establistredgrures and protocols.

In El Salvador, SNET is the institution in chargedo the water monitoring at national level.
The quantity of the surface water is measured in 3@rometrical stations and 70
meteorological stations. The water quantity momigis made by a team of four persons in a
monthly frequency. The water quality monitoringcllected from 144 sites in the principal
rivers and 11 sites in the main lakes of the cqunim this sites are measured some field
parameters and are take samples to laboratory sisialfhis water quality monitoring is
developed once a year during the dry sedstime groundwater monitoring is a recent activity
due resources and capabilities limitations. Buthid time there are 22 sites with continue
monitoring (wells) and 150 excavated wells monioemnually where are measured 7 field
parameters and 18 laboratory paraméters

Information Storage and Processing — Databases, WatInformation Systems, Statistics,
Maps and Graphics

The information coming from the water resources iooimg can have different sources and
due that, different formats. It is very importaot keep the same measurement methods and
protocols, in order to have a singular data baséhfinformation.

In El Salvador, the water resources information esfnom different sources. SNET collect and
analyze the hydrometeorological information comfrmgm telemetric and automatic stations,
but also collect information coming from conventibrgage stations where is required to
transform the graphics of the rivers level in nursb@dditionally, the information gathering is
completed with manually data recover by the petipé¢ make the measurements in the rivers,
wells, and also the local observers of the raisjdes the water quality information is coming
from the laboratory analysis.

At this moment, one of the challenges of the ot is to have a database that can integrate
all this information. Because of the amount of itheestment to make this system, this has been
developed by modules. It has been built the Hydstmggcal Modulé that allow us to storage
and manage with statistics and spatial analysigtbendwater data. In construction process is
the adaptation of the Water Quality Module, whicifl ellow us to do the same but in surface
water quality informatioh In other hand the Water Balance System has besigried and
constructed by the technicians of SNET in ordehdwe software that permits to run the water
balance in a semi-automatic way, it contains agdtion Data Module, a Groundwater Module,
a Water Demand Module integrated with the Watermp8umlodule.

3 The bases (approach, protocols, procedures) thedwater quality monitoring and the capabilitigesgthening
were stablished with PAES Program.

* Because of resources limitations. Is intendeedbtd times at the year: during the dry season (Bbee — March),
during the rainy season (May — October), and dutfiegseasons transitions (April and November)
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Transformation of the Information into knowledge.

Once the information has been analyzed statisticall the space and time, this is used to
develop specific studies, in hydrology, hydrogeglagd water quality topics.

Water Balance: Integrated and Dynamic

The Water Balance developed by SNET (2003-200%) dynamic and integrated analysis. Is
Integrated because involves aspects of quantitygaatity of surface water and groundwater, as
much as the water demand and water availabilitye (the restrictions of its quality). It is
dynamic, because it is updated in an automatic twaygh the development of several
applications that allow us to calculate annuallg thater balance, with the new information
generated in each one of the hydrological cyclepmments, which are permanently monitored
by SNET. In this way, also is possible to detern@ntne influence of the meteorological
phenomena related with the climate variability sashEl Nifio or La Nifia, droughts, floods,
climate change, land use changes and water denfartyes. The information presented in
maps, graphics and tables allow the users andidecisakers to take decisions about the water
management, planning and also the land use planbasgd on data and real information.

Water Quality Diagnosis and proposed uses of the wex

The Water Quality Diagnosis (2006-2007) elaborddg®&NET, was made to know the quality
of the main rivers of the country and to know thiéaal polluted areas, including an analysis of
the water aptitude to some uses: irrigation, rémeal purposes that involves human contact,
drink water, and aquatic life. This study permitktow the real situation of the rivers in order
to take decisions about the decontamination ofrds®urces to mitigate the damage to the
population health and to the biodiversity and theirmnment. Also, this information permits to
the stakeholders to define if they can use thenfatgheir needs. Besides that, using the Water
Quiality Index applied, it could be determined i¢ thuality of the water is deteriorating trough
the time or if that measures taked are improving it

Early Warning Systems

The information generated by the hydrometeoroldgitadies is an important tool to forecast

and warning about floods in an early and appropwdg. With the knowledge about the

behavior of the basin, and its response to the raéncan predict the possibilities of floods

downstream at the lower part of the basins. In &&lor, SNET manage 5 Early Warning

System in the major basins of the country: Rio Lepipio Grande de San Miguel, Rio Jiboa,
Rio Paz and Rio Goascoran. Also, there are ottstersg under development as the rural flash
floods systems and the urban flood system for Séwa8or City.

For instance, the Rio Lempa is the major basimhefdountry. There are 4 hydropower dams in
the river and in the lower part of the basin atBago Lempa, there is also an important flood
area. The information coming from the hydrometemgadal stations in real time at the SNET
River Forecast Center, plus the meteorologicaldast and the information coming from the
reservoirs, all together are the inputs for the ndyueteorological Model NWSRESwhich
results are the forecast in 15 places of the Lervea and the inflows to the 4 reservoirs. This
information allow to the electrical company to pkaeir dams management and to make water
releases if is necessary in order to avoid magmd$ that can affect the Bajo Lempa area.

The gathering of the information in real time anldoathe recovering of the historical
information, allows to the decision makers, thel gvotection office and the local and national
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government, to take the needed measures to askarepapulation safety during a
hydrometeorological event.

Aquifer Diagnosis, Vulnerability of Aquifers and Recharge Areas Protection

About the groundwater investigation, SNET in Elv&aor is working to create a basic
groundwater information database, because, sino®saltwo decades, the groundwater
information is collect only with the exploitatiomposes.

The purpose of the SNET investigation is to stuty aquifers in order to know its state, to
conduct actions for the protection of this sourcksvater, also, to know their vulnerability to
the pollution and the over exploitation; to knove tffects of the land uses and climate change
can have under the aquifers, among others. Ttasviry recent area of work, but is important
to develop to try to give some sustainability te iroundwater, and also, guide the territorial
plans in order to do not affect the areas of rephaf the water.
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