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River basins and aquifer systems in Mainland Portugal

(cf. http://snirh.pt/snirh/atlas/mapasweb/pt/aa29.png)

Groundwater bodies in Mainland Portugal



1. GROUNDWATER IN TAGUS AND OESTE RIVER BASINS MANAGEMENT PLANS
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Formação no Modelo de Dados Geográficos. PGRH da ARH do Norte.

Lisboa, 2010-09-23/24; Porto, 2010-09-30

Groundwater bodies

Status assessment

> Global Status

(adapted 
from 
Guidance 
Document nº 
18)



2. GROUNDWATER QUANTITATIVE ASSESSMENT



Seminário Agricultura, Santarém ςÁguas Subterrâneas 

ALUVIÕES DO TEJO: Maximum, minimum and 
average annual piezometric levels, per hydrological 
year and respective evolution trends. In graphs that 
ǎƘƻǿ ǘǿƻ ǘǊŜƴŘ ǾŀƭǳŜǎ ǇŜǊ ǇƛŜȊƻƳŜǘŜǊΣ ǘƘŜ ǾŀƭǳŜ ƛƴ 
bold corresponds to the trend for the most recent 
hydrological years that show approximately 
consecutive monthly records; however, given the 
short series used, these trends are not considered 
significant

1. Quantitative aspects ïWater balance



SPATIAL DISTRIBUTIONS OF WELLS WITH LOGS 

INCLUDED IN PGRH Tagus and PBH Rib OESTE 



3. HYDROGEOLOGY ASSESSMENT IN 3D



4. FULFILMENT OF LEGAL OBLIGATIONS



Precipitation natural variation in Mediterranean countries: 

the example of Portugal



LNEC studies on the variation of 

groundwater recharge for multiple 

precipitation scenarios



Lisboa, 10-11 Março 2011

LNEC studies on GW recharge and Climate change



5. DIAGNOSIS: IMPLICATIONS OF CLIMATE CHANGE FOR GROUNDWATER RECHARGE

Torres Vedras
groundwater 
body



Alterações climáticas Monforte ïAlter do Chão (cenário 2050)

Variação da recarga

[Recarga futura / recarga actual]

Diferenças piezométricas entre a 

situação actual e cenários

Consequências para as EDAS

(cálculo da profundidade da água)
(Fonte: SNIRH)
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ESTADO QUÍMICO 11 water bodies in good status

4 water bodies in bad status

7. GROUNDWATER QUALITATIVE ASSESSMENT (WELLS - chemical status)

According to Lobo-
Ferreira et al. (2011a)  
groundwater bodies 

that currently do not 
meet desired quality 

objectives in the Tagus 
RBMP area are: 

Monforte - Alter do 
Chão; Estremoz - Cano; 

Pisões - Atrozela and 
the Tagus alluvium. The 

Left Bank of Tagus-
Sado also has a 

statistically significant 
upward trend of nitrate 

and ammonium 
nitrogen. 



20

8.  FOCUS ON AGRICULTURAL PRESSURES



www.asemwaternet.org

MANAGEMENT OF AGRICULTURE LAND USE BASED ON 
GROUNDWATER SUSTAINABILITY SCENARIOS 

A Case -Study in Portugal
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Runoff and groundwater return 

flow to rivers

Vadose zone 

monitoring and 

modelling

Groundwater 

Framework Objectives Tasks Development Results

http://www.asemwaternet.org/


www.asemwaternet.org

MANAGEMENT OF AGRICULTURE LAND USE BASED ON 
GROUNDWATER SUSTAINABILITY SCENARIOS 

A Case -Study in Portugal
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Framework Objectives Tasks Development Results

Soil water tension

Vadose zone sampling

Soil humidity

Soil sampling (0 -15 
cm, 15 - 30 cm, 30 - 45 cm, 
45 - 60 cm e 60 - 75 cm) for:
o Pressure - tension curves 
o Soil bulk density 
o Porosity 
o Textural analysis
o Physico -chemical analysis

http://www.asemwaternet.org/


www.asemwaternet.org

MANAGEMENT OF AGRICULTURE LAND USE BASED ON 
GROUNDWATER SUSTAINABILITY SCENARIOS 

A Case -Study in Portugal
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Piezometry

Framework Objectives Tasks Development Results

3 layers, 67 row e 
192 column 
50 x 50 m mesh 

Regional model 
18,6 km 2

Flow and transport model

http://www.asemwaternet.org/


9. RISK ASSESSMENT : INFILTRATION FACILITY INDEX

(1) Geology. This factor can take the IFI to its 
maximum value (if an area is very fractured or 
karstic). If not, then three other factors need to 
be assessed:

(2) Soil type
(3) Topographic slope (<2%, 2-6%, 6-12%, 12-18%, 

>18%)
(4) Maximum amount of storable water in the soil 

that can be used for evapotranspiration - AGUT 
(ten classes of 50 mm ranging from <50 mm to 
> 450 mm).

The Infiltration Facility Index (IFI), developed by 
Oliveira and Lobo Ferreira (LNEC, 2002) requires 
the characterization of four factors:



10. GROUNDWATER ROAD POLLUTION RISK ASSESSMENT

To support analysis of the risk of 
accidental pollution associated with 
roads, we simplified the method 
published by Leitãoet al. (LNEC, 
2005). We divided the scale of the IFI 
index into four risk classes:

ω3-15 =   Low risk
ω16 to 20 =   Medium risk
ω21 to 25 =   High risk
ω26 to 30 =   Very high risk

The map (left) overlays the IFI 
analysis, road network, pumping well 
protection areas, springs and 1km 
adjacent to the road axis, allowing 
classification of risks of accidental 
groundwater pollution from roads, 
according to the four risk classes.



Task 4.1 ïModelling of Groundwater Natural Recharge

> Calculation of average
annual recharge for a
time series from 20 to
30 years, through the
modelBALSEQ_MOD.

Task 4.2 ïCharacterization of Groundwater Vulnerability to Pollution

> Determination of groundwater
vulnerability to pollution for all
systems of the Center
region through the DRASTIC
method.

Task 4.3 ïCharacterization of Groundwater Vulnerability to Saline Intrusion

> Using the methodology
GALDIT in determining
vulnerability to saltwater
intrusion in the current
situation and in
scenarios of increasing
sealevel.



Task 4.4 ïModeling Groundwater Wellhead Protection Areas

> Application of methods of
delimitation of protection
perimeters (Krijgsman and
LoboFerreira);

Task 4.5 ïMathematical Modelling in Aquifer Systems

> Creation of conceptual
models of aquifer
systems as a basis for
decisionsupport tools;

> Determination of the
spread of contamination
plumes in problematic
areas.


