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Environmental monitoring and studies on Lake Trasimeno

ARPA Environmental Monitoring activities on Lake Trasimeno

Environmental investigations on Lake Trasimeno was developed in the past century concerning biology, water quality, sediments status, hydrology: several monitoring activites and data collection was
activated by research institutions and local administration. Meteorologic and hydrologic stations supplies data over the lake and its basin, whereas some phisico-chemical parameters was determined
by automatic systems on lake and principal tributaries. Regular monitoring activities on lake water are developed from the 80's according to three different objectives: environmental quality, bathing,
eutrophication control. Until 2004 quality controls involved the water supply station of Castiglion del Lago, an uptake of about 50 L/s from the lake
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stations are utilised for environmental status, 7 for eutrophication control and 15 for bathing 'l PR
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The environmental status of Lake, defined for the period 2000-2007 according to national

legislation DLgs. 152/99 considering some water macro-indicators, is poor: transparency, & - - - -

Chlorophyll, dissolved Oxygen, Nitrogen and Phosphates, have medium low indicator values. g A Dpvelqpment of mo_mtor!ng a_ccordlng to Water Framework

The quality status is determined by phosphates and transparency values (even if transparency . Directive and Bathmg Directive

has a partially natural origin). Until 2004, water was uptaked for drinking use and its status
was classified at lower level of potabilising surface waters. Recreational use for bathing is
authorised during all the time the national legislation was applied (from DM 470/1982), even
if with regular derogation for transparency and pH. Evaluation of groundwater quality status

The adoption of Water Framework Directive, DIR 2000/60, recently developed at regional level,
introduce biological indicators and new chemical/hydro-morphological criteria into evaluation of
environmental condition of Lake: phytoplankton and fishes, macrophytes and macro-invertebrates,
parameters from pressure analysis, frequencies and monitoring sites, coastal situation and quantitative

indicates nitrates pollution in the western zone of the basin; quantitative features and water V) elements. The most important aspect of new approach is the quality assessment related to a specific
extraction estimation shows a weak aquifer, easily modifiable in its relation with hydrographic : | reference condition for the lake typology: a shallow lake as Trasimeno will be compared and
network. 0 = | parametrised in relation to a similar good-excellent status reference Lake (homogeneus definition

The monitored small water courses present an elevate pollution level: organic and nutrients ; criteria). The more wide-sense and suitable environmental lake assessment (including trophic
charge, presence of four pesticides in spring season: Metholachlor, Terbutylazine, Terbutylazine . T aspects) will be concluded in 2009: first monitoring activity recently started in July 2008.
desetil, Chlortorulon. The Umbria Regional Government has declared the Lake basinvulnerable =~ == R By 2009 the new Bathing Directive (DIR 2006/7) will be implemented, as indicated by the new national

by nitrates and pesticides according to River basin Plan and European Union Directives. Map of monitored basins and watercourses legislation DLgs. 116/08, previewing microbiological parameters and pressure-related risk elements.

The ARPA project “Refining the environmental knowledge and reference conditions
for the Lake Trasimeno, definition of a conceptual model for a basin management plan”

In 2004 Italian Ministry of the Environment and Tevere River Basin Authority, with the participation of local - N P ARV ~ Remote sensing assessment of the
administrations, activate a Trasimeno Observatory in order to sustain the realisation of environmental measures Proiecty e aelishdlsribibge Skaler Tk simd e A AE N N o - 1

proposed in 2002 by Trasimeno Basin Plan. i L YN el environmen

Within its activities, the Observatory adopted a technical proposal of APAT-ARPA Umbria concerning an Cryy N wedug W T The objective of the activity on remote sensing observation,
integrated approach for the lake, a new ecological assessment derived from the DIR 2000/60CE and a public L\ B | B/ X __ supported by researchers of IREA-CNR from Milan, is to
participation for the revision of planned measures. N ‘ - e investigate the evolution in time and space of both water
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and ARPA. ] @900 soMemm T . coastal submerged vegetation.

_ _ _ _ _ o _ _ _ \ cLezr © | o The first phase of work has been focused on fieldwork
Umbria Regional Offices provide the investigation on bottom topography, sediments mapping and dating; ARPA e activities for the calibration of the satellite data and on image
develops all the environmental aspects. \ N | sham processing of time-series of medium resolution images.
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The ARPA project, will be completed in 2009, has the five following objectives: % e - .. water quality products derived from MERIS and MODIS and
1. Integration and development of environmental knowledge and anthropic Neowe, . G L, /- in situ data on chlorophyll-concentrations, Secchi disk depth
pressures-environment interaction P A | and water temperature. Simultaneously, the multispectral
2. New Investigations on sediments status and remote sensing assessment F. Yl A gy _ images from Landsat/ASTER have been archived and pre-
3. Creation of an integrated electronic archive for documents and data . n et T e DLOCGSSGd for sﬁudles on velgetatlon and land use-land cover
4. Definition of conceptual environmental framework and reference conditions for the lake ~ municpalty boundary ne| / TR\ change at catchments scale. .
5. Proposal of a management plan (involving institutions and citizens) o mimstgmnen g ORI 1 The availability of images from different sensors give us the
' P g P g Code: DA P s N opportunity to perform studies at different temporal and spatial
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Status of the art is periodically upgraded at web site www.arpa.umbria.it/canale.asp?id=1308 SF 5 Pl r ) - Z&GEEES information for the purposes of the Lake Trasimeno project.
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Integration and development of knowledge Reference conditions for the lake
The aim is to re-open the discussion on the lake management starting from shared multidisciplinary analysis MERIS-drived map of the absorption coefint cue o igments at 43, whih and management plan
of the ecosystem. The first step of this project consists in collectioning and reviewing the scientific and technical August 2007; 11 notiebable the spatilvariabilty of s paramoter. - Achieved the definition of environmental problems and
bibliography about Lake Trasimeno. ARPA is making a summary of the contents for the most important documents, relations, established the reference condition for a peculiar
redact a specific overview for the principal environmental aspects (such as water quality and quantity, fishes, a_pig(443) shallow lake as Trasimeno in Mediterranean area. the project
submerged and coastal vegetation, sediments, micro-organisms), in order to give a complete environmental = . I will involve to define the framework of measures for in the
framework of the lacustrine system. L Management plan.

All those elements will be distribute on the Web to administrators, policy makers and citizens. Several important measures concerning the existent pressures

are already identified and proposed in the Regional Water
Protection Plan:

Investigations on sediments

Specific activities of sampling are developed for the sediments due to their important role in relation to water
transparency, vegetation growth and nutrients-pollutants exchange with the water body. In particular, nutrients
exchange (P, N) between lake water and bottom sediment is a very complex mechanism, influenced by
geochemical and biological processes as well as hydrological and environmental parameters.

The sediment’s study will be completed during autumn 2008, by collection of cores and shallow samples
sediment. About thirty shallow samples and eight core sediment will be collected in several lake zones,
considering the main environmental characteristics and the anthropogenic “pressures” of the lake basin.
The Umbria Regional part of the project has defined the recent sedimentation rate of the lake, ranging fro 3 to
6 mm per year in the pelagic zone: chemical log on cores will evaluate pollution elements and natural trends.

e Transformation of slurries from pig farms into manure
for a better agricultural use as fertiliser

e (Optimisation of sewage systems and wastewater
treatment, with re-use of effluents in agriculture

e Adoption of a Balance of nutrients in the nitrates
vulnerable area

e Enhancing of adequate buffer strips along
watercourses and coastal zone
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