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1) Groundwaters shallow systems and indicators of environmental changes in the south of Córdoba Province, Argentina
by Mónica Blarasin  Dpto. de Geología. Fac. Cs. Exactas, Físico-Químicas y Naturales. Universidad Nacional de Río Cuarto, Argentina 

Geoindicators have been developed as tools for integrated assessments of natural environments and ecosystems, and tracking and reporting the state of the environment. Changes in piezometric levels and water quality are the best geoindicators for groundwater and may be early alarms of environmental problems that are necessary to solve or improve. 

This abstract examines groundwater geoindicators in the south of Córdoba province, Argentina, and focuses on piezometric levels and water quality indicator parameters in urban and rural areas. 

Since 1998, there has been a progressive rise of the water table in urban areas caused by an increasing trend of rainfall excess in the water balance and cesspool effluents. In certain neighbourhoods this has caused serious damage. Water quality indicators include nitrogen species, total dissolved solids (TDS) chloride (Cl) and Escherichia coli (a bioindicator), which indicate contamination due to on site sanitation systems. Nitrate (NO3) and dissolved iron were used to assess the redox state of groundwater. The neighbourhoods under study showed different contamination scenarios (aerobic or anaerobic) depending on diverse natural or human variables. Taking into consideration that a great number of people are affected by these groundwater problems, some municipalities have provided a lot of families with piped running water and/or sewerage systems, and installed dewatering wells to control the high water table. 

In rural areas, indicators showed that the rising water table levels are related to the increasing recharge of the unconfined aquifer from rain water. The worst contamination scenarios are related to punctual sources like feedlots and dairy farms.

2) Temporal dynamic of soil erosion and rainfall erosivity as geoindicators of land degradation in Northwestern Argentina.
by José Busnelli  Institute of Geosciences and Environment (INGEMA). School of Natural Sciences. National University of Tucumán. Argentina. 
Coauthors: Liliana Neder and José Sayago (Institute of Geosciences and Environment (INGEMA). School of Natural Sciences. National University of Tucumán. Argentina).

The Northwestern Argentina displays a severe land degradation resulting from centuries of overgrazing and unrestricted cultivation under an aggressive climate, highly fragile loessic soils and strong relief contrasts. 

In this work, the soil erosion dynamic (gully and ravine erosion) is evaluated by multitemporal aerial photointerpretation (during the interval 1970-2000) in two different regions, the Western Chaco Plain under wet-dry sub-tropical climate and the pre-andean intermountain valley of Tafí, under semiarid- cold conditions. In addition, the influence of the rainfall erosivity expressed by the “R” factor of the Universal Soil Loss Equation (USLE) was assessed in the same temporal interval. The data were stored and managed using the Geographic Information System ILWIS 3.1. 

The results display a significant relationship between soil erosion and the pluviometric dynamic. Therefore, there is a clear response of gully and ravine growing to the increase or decrease of rainfall erosivity. 

The Western Chaco Plain has a clear pluvial increment between 1970 and 1978, resulting a greater rainfall erosivity and longer gullies and ravines, accented by deforestation and uncontrolled agricultural activities. During 1978 to 2000, the gully and ravine length increased, but in a lesser way, because the pluvial precipitation decrease. 

Tafí del Valle shows the same behavior in response to the climate variations. However, this area has lower rainfall erosion values than the Chaco plain, so that the high increment of the soil erosion is explained by bigger slope steepness and the spread distribution of the loessic materials. 

In a few words, the climate is not the only environmental factor influencing the erosion increase, but also the vegetation coverage, human practices, relief, and soils types.

3) River response to environmental changes: monitoring of geoindicators in representative reaches of Chocancharava and Achiras-del Gato streams, Córdoba, Argentina
by Susana Degiovanni  Dpto. de Geología, F. Cs. Exactas, Físico-Químicas y Naturales. Universidad Nacional de Río Cuarto, Argentina 

The fluvial systems in the south of Córdoba Province have torrential hydrological regimes. They drain the southeastern slopes of the Comechingones range, cross the agro-ecosystems of the Pampean plains, ending in the eastern–southeastern depressions (Saladillo and Tigre Muerto wetlands). In the last century, rivers discharge increased because of the increasing precipitations, changes in land use and management, and channelizations in the lower basins, inducing important rejuvenation processes. 

Taking into account that fluvial systems have a high sensitivity to show environmental changes, a set of pressure-state geoindicators was chosen. The monitoring of geoindicators will improve the knowledge of the complex nature of adjustment mechanisms involved in approaching a new equilibrium. Besides, monitoring actions will allow to establish environmental change tendencies and to explain cause-effect relationships 

The selected areas to monitor geoindicators are the reaches of Chocancharava and Achiras-del Gato streams, since they present a very active morphodynamic related to natural and antrophic causes. The latter, such as land use, straightening, channeling and mining, are considered pressure geoindicators. In these areas, the state geoindicators that are being monitored are those of morphological, sedimentologycal, climatic and hydrological characteristics, such as sinuosity, planform pattern, lateral erosion rate, streambed degradation, streambed datum line, headward erosion rate, cross-section changes, bed-material changes (1, 50, 84 percentile, mean size and sorting variations), precipitation and flow and sediment discharge. 

The monitored geoindicators showed different sensibility for detecting changes in a wide space-temporal scale. Thus, the magnitude and distribution of rainfall excess in the water balance caused by the increasing trend of rainfalls in the last decades, are positive correlated with the most important floods and consequently with the highest lateral and headward erosion rates. Furthermore, increasing in channel downcutting is a good indicator of channelization and transvasses. The slope channel and sorting and fine grains percentage of bed material are suitable geoindicators to show fast response for local interventions (mining, straightening). The sinuosity variations were not significant except for regulated reaches. The suspended load is the best geoindicator for land use and management changes.
4) Geoindicators of recovery threshold in highly degraded landscape of Northwestern Argentina
by José M. Sayago Instituto de Geociencias y Medio Ambiente , Universidad Nacional de Tucumán. Miguel Lillo 205, 4000 - San Miguel de Tucumán, Argentina 
Coauthors: Adriana Niz (Facultad de Ciencias Ecastas y Tecnología, Universidad Nacional de Catamarca, Argentina). Mario A. Toledo (Instituto de Geociencias y Medio Ambiente, Universidad Nacional de Tucumán, Argentina)

The Northwest of Argentina was affected during centuries by deforestation of native forest, exhaustive overgrazing and irrestric cultivation resulting in strong modification of the primitive ecosystems and high land degradation. In order to asses the response to climatic change modifications in natural vegetation, rainfal erosion, sediment transport to river and soil degradation were monitoring in the arid, semi-arid and dry/wet sub-tropical ecosystem during the 1970-90 period of rainfall increase. 

In the western Catamarca province under very dry climatic conditions, the rainfall increase influenced gully erosion and sediment transport but the recovery of natural vegetation was poor. In the western Chaco plain under dry/wet sub-tropical climate, the rainfall increase also influenced in water erosion, mass movement and sediment transport to river and the recovery of natural vegetation was poor in the piedmont of pre-andean ridges and Chaco plain but with a clear recovery in the easterly slope still covered by rainforest. In summary, the landscape under arid and semi-arid conditions (“espinal”) denoted a clear increase in soil erosion and sediment transport to river but poor vegetation recovery during the period of high rainfall. In the dry sub-tropical region lands formerly covered by the Chaco forest present high soil degradation and fluvial metamorpohosis after few year of intensive cropping. In the upper basin still covered by the Yunga wet sub-tropical, a decrease in erosion and sediment transport was denoted with the progress of the rainy period, probably by means of the natural vegetation recovery. Following the ideas of Schumm (1977) and Verstappen (1983) we propose for the sub-tropical region of north-west Argentina the concept of recovery threshold for highly degraded landscape.

