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WATER QUALITY TRENDS IN THE RIVER VOLGA AND ITS 
TRIBUTARIES OKA AND MOSKVA AT NIZHNY NOVGOROD AND 
KOLOMNA 
  
Gudrun Abbt-Braun, Chair of Water Chemistry, Universität Karlsruhe (TH)  
Ulrich Metzger; Chair of Water Chemistry, Universität Karlsruhe (TH) 
Oleg Kaschenko, Nizhny Novgorod State Academy of Architecture and Civil Engineering  
Fritz H. Frimmel, Chair of Water Chemistry, Universität Karlsruhe (TH) 
 
Gudrun Abbt-Braun 
Chair of Water Chemistry, Universität Karlsruhe (TH) 
Engler-Bunte-Ring 1 
76131 Karlsruhe 
gudrun.abbt-braun@ebi-wasser.uni-karlsruhe.de 
 
The Volga River is the largest river in Europe. It flows 3700 km from the Valdary hills 
towards the Caspian Sea. The Volga basin territory covers 1.4 million km2 where about 
40 % of the population of the Russian Federation lives. About 45 % of the agricultural 
production and 50 % of the industrial potential of the country are concentrated in the 
basin, leading to an intensive utilization of the river’s water. Approximately 85 % of water 
used for drinking water supply is also taken from the surface water sources of the basin. 
The “Volga–Rhine” project is a German-Russian joint research project within the frame 
of a dedicated agreement on research cooperation in the field of water quality and 
environmentally friendly technologies between the Ministry of Science and Technology 
of the Russian Federation and the Ministry of Education and Research of the Federal 
Republic of Germany (BMBF). The main aim of the project is a long term investigation of 
the water quality of the Russian river Volga and its tributaries to evaluate the “Urban 
influence on rivers’ water quality”. The study is conducted in the urban agglomeration 
centres around Nizhny Novgorod and Kolomna, where the confluents of the tributaries 
Oka and Moskva, respectively, are located and surface water is predominately used as 
the raw water for drinking water production. 
 
Parameters studied were dissolved organic carbon (DOC), organically bound halogens 
adsorbable on activated carbon (AOX), nitrate, nitrite, ammonium, phosphorous and 
heavy metals. The water quality was classified according to Standards used for 
European river systems (Federal States on Water Issues (Länderarbeitsgemeinschaft 
Wasser, LAWA)).  
 
In this presentation the results of investigations conducted in the time frame from 2001 
to 2008 are summarized. Based on these results, conclusions on long-term as well as 
seasonal trends of the water quality are drawn. The results are valuable information for 
the local governments as well as for the operator of the different water treatment plants 
in the Volga basin.  
 
Acknowledgements  
The work was supported by research grants from the BMBF (02WT0912).  
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NUTRIENT CONTENT IN IRISH RAINFALL WATER 
 
Aboufayed, A F 
Associated professor in soil and water Dept, AL-Fetah Unhversity. Tripoli-Libya. 
E-mai:l aaboufayed@yahoo.com 
 
Emissions of gases from industrial activities and even from agriculture activities and 
from soil as (release of nitrogen from soils to atmosphere) have been increasing steadily 
therefore, rain was contaminated by these gases and acid rain is concern throughout the 
whole of the world. Although the site of rainfall water sample collection located in the 
east of the country far away from the Atlantic Ocean nutrient content were measurable. 
TDP concentrations in rainwater samples were very low with DRP the main component 
in some samples but with DUP dominant in others. DRP values accounted for less than 
50 % of dissolved phosphorus in rainfall. Na and Cl ions had the highest concentration, 
mean and median value because most of Irish rain originates from the Atlantic Ocean. 
Nitrate had the high value 15.2 (µg.ml-1) but it associated only with mineral fertiliser 
spreading time.  
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PHOSPHOROUS IN WATER, SEDIMENT AND POREWATER OF THE 
RIVERS MOSKVA AND OKA (RUSSIA)  
 
Andresen, Höpke; Yahya, Alfred; Institute of Earth Sciences, Heidelberg 
Metzger, Ulrich; Engler-Bunte-Institute; Karlsruhe 
Höpke Andresen 
Institute of Earth Sciences 
Im Neuenheimer Feld 236 
69123 Heidelberg 
Hoepke.andresen@ugc.uni-heidelberg.de 
 
Phosphorus is a key element acting as a limiting factor in many environments. As such it 
governs the rate of growth of many organisms like algae, e.g. in aquatic ecosystems an 
excess of phosphorus may cause eutrophication and algae bloom. Furthermore 
phosphorus can exist in many species which differ in their bioavailability. Therefore it is 
most important to find reliable methods to analyse phosphorus species in aquatic 
samples and sediment. 
 
Total P-analysis of sediment cores of the rivers Moskva and Oka showed concentrations 
above background levels (0.16% P2O5) in sediment depth of 12 cm (Oka) and 12 cm 
and below (Moskva). P-binding species (easily exchangeable; soluble under anoxic 
conditions; exchangeable against OH-ions; soluble in acid; organically bound; unsieved; 
fresh sediment) were sequentially determined. The results of the sequential extraction 
show that the main part of the phosphorus (40-95%) is bound in species which can not 
be released from sediment under natural conditions. 
 
To analyse phosphorus species in aquatic samples both qualitative and quantitative a 
flow injection analysis system (FIA) is developed. By means of size exclusion 
chromatography (SEC) organic and inorganic compounds are separated. After digestion 
these compounds are analysed photometrically using the molybdenum blue method. 
The advantage of the molybdenum blue method is the low detection limit (~10 µg/L).  
 
The combined application of both methods will allow gaining a better understanding of 
the distribution, exchange and conversion of phosphorus in the rivers of Moskva and 
Oka. 
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TEMPORAL DISAGGREGATION OF RAINFALL DATA FOR CLIMATE 
CHANGE STUDIES 
 
Muhammad Rehan Anis, Department Aquatic Ecosystem Analysis and Management, 
Helmholtz Centre for Environmental Research - UFZ 
Michael Rode, Department Aquatic Ecosystem Analysis and Management, Helmholtz 
Centre for Environmental Research – UFZ 
 
The lack of high-resolution rainfall data is one of the most prominent limiting factors in 
hydrological, meteorological, environmental and agricultural calculations. However, such 
data are often not available, since their measurements are costly and time consuming. 
One alternative to obtain high-resolution data is to try to derive them from available low-
resolution information through a disaggregation procedure. Climatic scenarios from 
either Global Circulation Models (GCMs) or simpler analogue models are frequently 
used as inputs to off-line hydrological simulations in order to assess the hydrological 
impacts of climate change. While observed climatology and GCM output is generally 
available on a monthly or daily time step, most hydrological model requires hourly time 
step or smaller according to the need of study e.g. fine timescale rainfall data of at least 
30 min is required where soil erosion is an issue. 
 
This study evaluates a generation of high-resolution rainfall data at a point location. The 
procedure involves three steps: (1) calculating the Bartlett-Lewis Rectangular Pulse 
Parameter (BLRP) from historical data , (2) disaggregate the future statistically 
downscale data (WETTREG Model) using historical BLRP parameters and Hyetos 
disaggregation model (disaggregate from daily to hourly); and (3) further disaggregation 
of hourly data in to sub-hourly up to 5 min using Cascade model. This scheme 
preserves the daily properties of rainfall occurrence and amount. 
For this research we have selected 11 stations from Sachsen-Anhalt and Thüringn 
states ranging from low lands Seehausen (21m) to high mountains Schmuecke (937m) 
and with different amount of total yearly precipitation ranging from 471 mm to 1288 mm 
to cover all the dynamics of rainfall pattern. We have found that the temporal 
disaggregation of rainfall is dependent on number of dry days and the magnitude of the 
rainfall. Therefore we divide the rainfall into three different categories according to their 
magnitude, and calculate BLRP parameters of each category.  
We have applied these BLRP parameters according to magnitude in the statistically 
downscaled data by WETTREG Model on the basis of global climate simulation with 
ECHAM5/MPI-OM T63L31 from 2010 to 2100 and disaggregate daily data into hourly 
using Hyetos model and then up to 5 min of temporal resolution using cascade 
approach. 
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BADLANDS CREATED BY WATER EROSION IN ZONOUZ VALLEY IN 
IRAN 
 
Dr.Seyed Esmaeil Asgharpour. Azad University, Shahre Rey Branch Iran 
e_asgharpour@yahoo.com 
 
This study focuses on the badlands created by water erosion in Zonouz valley. Zonouz i 
is a small Iranian village in the East Azerbaijan province of Iran. It is located between 
two mountain ranges and has very cold and snowy weather in winter and cool summers. 
River terraces and alluvial fans which were built by Zonouz river are considerably 
important in that area.  
 
Zonouz river is located on 45 degrees and 49 minutes E longitude and 38 degrees 34 N 
latitude between Aras river and Marand plain. It derives from Soltan-Sanjar mountain in 
the east and flows to the west. In Cher-Cher area, it joins to Zilbir river and finally enters 
to the Caspian sea. 
 
The volume of water varies during the seasons. It reaches to its maximum rate in April 
and its minimum rate in August. In 1980 the average debit of river was 3.4. After twenty 
eight years, there is a considerable change in river debit. The purpose of paper is to 
show the terraces and alluvial fans before building the dam on the river bank. 
 
Flow of water in the area plays a major role in creating landforms. Thus fluvial processes 
are the geomorphic process associated with running water and fluvial landforms and 
landscapes are produced by streams Rivers degrade {erode} and aggrade {deposit}. 
Hence, the landscape contains degradational or erosional landforms which are created 
when rock is removed.  Depositional landforms are resulted from the accumulation of 
sediment. Badland of Zonouz is an example of such an erosional landscape. Resistant 
material on hills gave a beautiful shape to the hills. 
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DEGRADATION OF SOIL RESOURCES IN THE GÖDÖLLŐ HILLSIDE, 
HUNGARY 
 
Csaba Centeri, Szent István University (Centeri.Csaba@kti.szie.hu) 
Krisztina Demény, Rejtő Sándor Faculty of Light Industry and Environmental Protection 
Engineering 
Gergely Jakab, Research Institute of Geography, Hungarian Academy of Sciences 
 
The examined area is a diversified land, it was used as a royal pasture and a hunting 
area in the past. The area is a transitory region, belongs to Northern Mountain Ranges 
but connected to the Great Hungarian Plain. The area of Gödöllő hillside is 550 km2, and 
it consists of 16 settlements. The landscape’s height above sea level is between 130 
and 344 m. This region is one of the most eroded landscapes in Hungary. In the 
presented paper different forms of soil degradation will be described in the hillside. One 
of the major sources of soil degradation is soil sealing. The region is close to Budapest 
(the capital of Hungary) and a lot of people is moving out from the capital to the hillside 
to find cleaner air, cheaper accommodation, silent neighborhood and thus better life. 
 
Based on the literature and former military maps originated in the 18th century and 
frequently repeated during the last two centuries, we prove the rate of landscape 
changes and soil sealing during the last centuries. Based on the literature, we choose 
sample sites where soil erosion models can be used for outlining the most vulnerable 
areas. Input parameters are also used for the comparison of the USLE and the WEPP 
model on model slopes on the hillside. Simulation with the WEPP model on a sample 
slope at the Szent István University resulted the following values: runoff volume 1.54 
mm, peak runoff rate 5.80 mm/hr, effective runoff duration 15.89 min and effective 
length 124.88 meters. Based on the calculations with the USLE model the amount of the 
soil loss with the given input parameters is 16.47 kg for this rainfall event. The total 
amount calculated with the WEPP model is 3.67 kg. USLE calculates 4.5 times more 
soil loss which is not measured in situ but can be reliable if we take into account the soil 
thickness of the area. The topography maps are used for the estimations of gully erosion 
forms on the most effected areas. Linear erosion density calculation is used to calculate 
the average density of the linear erosion forms on the mostly effected areas. 
 

 
Gully erosion around the city of Isaszeg, Hungary 



Book of Abstracts          11  

 

SOIL LOSS CALCULATED UNDER DIFFERENT CROPS IN THE SÓSI 
CREEK WATERSHED, HUNGARY 
 
Csaba Centeri, Szent István University (Centeri.Csaba@kti.szie.hu) 
Viktória Vona, Szent István University 
Márton Vona, Central Authority of Water and Environment 
Károly Penksza, Szent István University 
 
The Sósi Creek is situated approx. 48km from Budapest, Hungary. The watershed is in 
connection with 3 settlements: Gödöllő, Galgahévíz and Hévízgyörk. The Sósi Creek is 
one of the tributary streams of Galga Creek on its southern bank. Meteorological data is 
based on the average of the past 50 years. The average yearly temperature is 10.6°C, 
average yearly precipitation is 550-570mm, yearly days with sunshine is 1900-2000 
days, number of days with frost is 100-110 days, number of days with snow cover is 25-
30 days. 70.1% of the area is arable land and only 15.6% natural area. There are mainly 
brown forest soils on the watershed. Some area is dominated by sandy parent material, 
so there are Arenosols as well. 
 
In the present research we used the USLE model (Wischmeier and Smith 1978) to 
calculate the effect of possible land use change on various slope angles. The well-
known equation of the USLE model is as follows: 
 
A = R×K×L×S×C×P, where 
 
A = yearly average of soil loss per ha [t ha-1 y-1], 
R = rainfall erodibility factor [MJ mm ha-1 h-1 y-1], 
K = soil erodibility factor [t ha h ha-1 MJ-1 mm-1], 
L = length of slope [no dimension], 
S = inclination [no dimension], 
C = type of vegetation cover [no dimension], 
P = factor of soil protection activities [no dimension]. 
 
Soil loss calculations were used for soil nutrient and economic loss calculations. This 
way a handbook could be put together for the farmers to be used during the planning of 
soil protection measures. Typical land cover, crop rotation, precipitation and slope 
angles were used for the preparation of the handbook, so the farmers can choose the 
necessary practice to avoid unwanted soil and nutrient loss. 
 
The average P2O5 loss was in the range of 0.246 and 12.42 kg ha-1 y-1. The average 
K2O loss was in the range of 0.098 and 4.968 kg ha-1 y-1 on the watershed. 
 
Results show the amount of soil and nutrient loss for 2 and 20 years return frequency of 
the precipitation. The comparison of the 35% slope angle with the 8% slope angle 
proved the nutrient loss to be 9.2 times bigger. The amount of the economic loss is the 
same for this comparison but farmers can find detailed data for their very special 
farmlands as well. 
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INFLUENCE OF EROSION PROCESSES ON QUALITY OF RIVER 
WATERS 
 
V. Demidov1, 3, G. Ollesch2, A. Kerzhentsev1, M. Volokitin1, B. Son1, T. Mushaeva3 
1 Institute of Fundamental Problems of Biology of the Russian Academy of Science, 
Pushchino, Russia, vdem@rambltr.ru 
2 Department of Soil Physics, UFZ, Helmhotz Centre for Environmental Research, 
Magdeburg, Germany 
3 Faculty of Soil Science of the Lomonosov Moscow State University, Moscow, Russia 
 
Protection of soils against erosion is not only one of the basic problems of preservation 
and rational use of land resources, but also a part of the general ecological problem. At 
an estimation of erosion processes the main attention, as a rule, is given decrease of 
fertility of soils and as consequence to loss of a yield. Thus other consequences of 
erosion of soils - quality of river waters, a silting and contamination of water reservoirs, 
breaking of structure and reduction of landscape resistance to negative influences and 
others are ignored. 
Our researches (2003-2008 years) were carried out in territory of a small catchment 
basin of the river Ljubozhiha. The area of a catchment basin – 18.8 km2 (arable lands 
borrow 53%, forest - 38%, pasture - 6% and other lands - 3%). 
The lead overseeing by formation of a snowmelt runoff and loss of soil in water-
producing terrain in the period of spring snow melting has shown the following laws: 
• formation of a snowmelt runoff and loss of soil in water-producing terrain depends 
on climatic conditions (a temperature regime and formation of a snow cover) and 
infiltration abilities of soil (humidifying of soil and depth of its freezing) developing in the 
winter-spring season; 
• the volume of the surface thawing water acting in the river from a catchment, 
compounded 35-45% from a water content in snow with the count of precipitation for the 
term of snow melting; 
• the maximal content of suspended particles in water for the term of researches it 
was observed in peak of a flood and changed from 0.8 up to 12.4 kg/m3; 
• the increased content of weighed and suspended particles in a river water and big 
hydraulicity result to that almost 90% of an annual sediment runoff are born by the river 
during a spring flood; 
The analysis of chemical composition of river water in the term of a spring flood has 
shown the following: 
• maximal concentration of such chemicals asHCO3

-, Cl-, Ca2+, Na+, Mg2+, N-NO3
-, 

N-NH4
+, P2O5 correspond to minimum charges of high waters; 

• minimum concentration K+ and SO4
2- at peak discharges of a river water. 
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SOILS AND THE NEW CHALLENGES OF SUSTAINABLE 
DEVELOPMENT IN AFRICA 
 
Ndeye Sokhna FALL  
 
Study Objectives  
The aim of the study is to improve knowledge on food safety ground in the fight against 
rural poverty and food crises in the village. The results of the study are to identify and 
improve practices paysannes TDM being best suited to assist in the decision to improve 
the living conditions of vulnerable populations.  
 
Materials and methods  
GPS for removing farm land, the camera for recording images, a kit for soil 
characterization and land records data collection for field data recording. Soil tests are 
performed in central laboratory of the INP in Dakar as well as the processing, analysis 
and interpretation of data. The method used to study the issue is a management 
approach, to analyze observational data, to study the technical and economic scale and 
finally lead to a diagnosis and recommendations.  
 
Results and Discussion  
The results verify and confirm the importance of sufficient land for food security. In this 
area far north of the groundnut basin, food security is severely limited by the very low 
soil productivity. These soils are poor and this decline in fertility which explains the low 
yields. These results show if need be that improving the fertility of the land remains the 
key to adapting to change and climate variability to food security in the extreme north of 
the groundnut basin, soil salinization, the inequitable distribution of land, erosion of the 
UAA by water and the physical inaccessibility of areas of conflict have the same 
negative effects on food security.  
 
Conclusions and recommendations  
The study proved that the soil can be an important cause of crisis and chronic food 
insecurity where arable land is insufficient and not very fertile, producing the grain needs 
of the household. The study results showed that the sample did not study, the proportion 
of households to live this life nor death nor life is important and that the situation of 
chronic food insecurity experienced by these populations will last as long as the soil will 
be seen as generous donors or bank accounts have to be taken continuously without 
the sub supply.  
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SALINITY AND SALINIZATION: A DRY ENVIRONMENTAL 
DEGRADATION PROCESS IN SENEGAL 
 
Mme Rokhaya Daba FALL 
Mr. Papa Nékhou DIAGNE 
Tel: +221 832 65 65 / +221 639 48 90, Fax: +221 832 87 17,  
Email: insnatpedo@orange.sn 
 
Soil salinity processes are the most complex soils degradation identified in Senegal.  
Our poster relates all identified processes in Senegal, mesure its extension and provide 
result of efficient measures to solve environmental and, specifically, agricultural effects. 
Methodology used here is based on diagnostic of various soil salinity manifestations in 
Senegal and methods comparison to recommend sustainable Senegalese salt affected 
soil management. The causes of salinization differ from region to region ranging from 
naturally occurring salt affected soils due to parent rock material to saline water intrusion 
through estuaries and rivers, capillarity effects due to drougt, man made salinization due 
to artificial irrigation without appropriate drainage system etc. Because of its recurrence 
in dry environmental conditions, soil salinity and salinization processes require more 
attention in Senegalese soil degradation remediation. Salinization processes have to be 
considered for sustainable salt affected soil management. Physical, chemical and 
biological methods have to be combined for efficient solution for agricultural areas. At 
very salty areas, on the so-called “Tannes-soil”, where agricultural activities could any 
more be conducted, biosaline agriculture is carefully introduced and provides agro-
ecological advantages, due to its integrated system of salt affected soil and saline water 
management, as offered possibilities for agriculture, livestock and fishing. The poster 
proposes, for Senegalese situation, some methods combination for sustainable salt 
affected soil remediation; specifically to sustain agriculture production in the global 
climate changing degradation process.  
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EVALUATION OF A DYNAMIC MULTI-CLASS SEDIMENT TRANSPORT 
MODEL IN CATCHMENTS UNDER SOIL-CONSERVATION 
AGRICULTURE 
 
Fiener Peter, Hydrogeography and Climatology Research Group, Department of 
Geography, Universität zu Köln, Albertus Magnus Platz, D-50923 Cologne, Germany; 
E-mail: peter.fiener@uni-koeln.de 
Govers Gerard, Physical and Regional Geography Research Group, K.U. Leuven 
Van Oost Kristof, Département de Géographie, Université Catholique de Louvain 
 
Soil erosion models are essential tools for the successful implementation of effective 
and adapted soil conservation measures on agricultural land. Therefore, models are 
needed which predict sediment delivery and quality, give a good spatial representation 
of erosion and deposition, and allow to account for various soil conservation measures. 
 
Here, we evaluate how well a modified version of the spatially distributed multi-class 
sediment transport model (MCST) simulates the effectiveness of control measures for 
different event sizes. We use 8-yr runoff and sediment delivery data from two small 
agricultural watersheds (0.7 and 3.7 ha) under optimized soil conservation. The modified 
MCST model successfully simulates surface runoff and sediment delivery from both 
watersheds; one of which was dominated by sheet and the other was partly affected by 
rill erosion. Moreover, first results of modelling enrichment of clay in sediment delivery 
are promising showing the potential of MCST to model sediment enrichment and 
nutrient transport. 
 
In general, our results and those of an earlier modelling exercise in the Belgian Loess 
Belt indicate the potential of the MCST model to evaluate soil erosion and deposition 
under different agricultural land use. As the model explicitly takes into account the 
dominant effects of soil-conservation agriculture it should be successfully applicable for 
soil-conservation planning/evaluation in other environments. 
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NUTRIENT RETENTION AND TRANSFORMATION IN SHALLOW 
GROUNDWATER 
 
Johanna Frings, Institute for Land Use, University of Rostock 
Sandra Schönemann, Institute for Land Use, University of Rostock 
Andreas Bauwe, Institute for Land Use, University of Rostock 
B. Lennartz, Institute for Land Use, University of Rostock 
 
Numerous studies document the efficiency of vegetated buffer strips in reducing 
sediment and nutrient emissions into surface waters via surface runoff. In contrast, little 
is known about the retention performance of buffer strips in the groundwater domain, 
especially if narrow strips of less than 10 m width are considered. This study was 
initiated to gain insight into the governing processes of nitrogen transport and 
transformation in the shallow groundwater of small sized vegetated buffer strips. Three 
buffer strip segments (30 m each) of 1, 3 and 7 m width were established along a ditch 
draining a small agricultural catchment. The experimental field plot was instrumented 
with several dip wells allowing to sample the groundwater depth-specifically between 1 
and 4 m below soil surface. 
 
Water table measurements indicate the dynamic behaviour of the groundwater in 
response to precipitation and a clear gradient inducing a flux from the agricultural field to 
the ditch. First results from groundwater sampling revealed that the nitrate-nitrogen 
concentration decreases significantly with groundwater depth independent of location 
(in-field or buffer strip). Likewise, nitrate concentrations decreased along the 
groundwater flow direction being almost zero in the vicinity of the ditch. The 
concentration reduction was observed in all three buffer strips showing that at this early 
stage of the project no specific effect of the buffer strip occurred. It is believed that the 
low saturated hydraulic conductivity of the soil at groundwater depth may have caused 
denitrification and low nitrate concentrations. Future work will concentrate on the 
quantification of the groundwater influx into the ditch and the assessment of the 
denitrification potential of the groundwater in various depths. 
 
Contact: 
Johanna Frings 
University of Rostock 
Faculty of Agricultural and Environmental Sciences 
Institute for Land Use 
Justus- von-Liebig-Weg 6 
18059 Rostock 
Germany 
johanna.frings@uni-rostock.de 
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FLOODPLAINS AND RIVERBEDS TRANSFORMATION OF THE 
RUSSIAN AMUR-RIVER LEFT-BANK INFLOWS UNDER 
URBANIZATION 
 
Efim Frisman, Andrey Anoshkin, Vera Kalmanova, Rita Kogan 
Institute for Complex Analysis of Regional Problems, 
Far Eastern Branch of Russian Academy of Science 
Sholom-Aleikhem St., 4, Birobidzhan, 679016, Russia 
 frisman@mail.ru 

 
Formation and development of riverbeds are determined by a flow of water and detritus, 
relief, climate, soil and vegetative cover features of a region, and the ecological 
floodplain condition. At the same time, the nature-caused processes in riverbeds are 
more and more influenced by the effects of economic activities, which is especially 
apparent in urbanized territories. We have studied the Amur-river left-bank inflows 
floodplains and riverbeds transformation occurring under the influence of natural and 
anthropogenic factors. In the report we analyze in detail influence of the built-up area on 
the processes of riverbed change and ecological condition in the Bira-river basin. The 
Bira-river flows across the territory of Birobidzhan – a town, which is an administrative 
center of the Jewish autonomous region in Russian Federation. The analysis of the built-
up area of the Bira-river basin has been carried out, basic directions for drain of 
atmospheric precipitation calculated, main sources of the pollution and the areas of most 
probable pollutants inflow to the Bira-river determined. Resistance of coastal slopes to 
washouts is estimated by means of the following factors: lithologic structure, cross-
section profile form and its morphometric characteristics, ratio of stream and bank 
dynamic axises, disposition to forming ice jams, the state of flood-plain vegetation. The 
steadiest banks are those consisted of monolithic rocks, or consolidated with bank-
protection constructions. Their structure is non-uniform, basically belonging to the 
formations changed by man’s impact that would have high degrees of washout in natural 
conditions. However, in consolidated areas, there occurs the washout of opposite banks 
previously considered to be steady and the island formations accelerated displacement, 
as compared to that in natural conditions. A change in the ecological condition of the 
floodplain and its vegetation is observed in both built-up areas and industrial zones. The 
sources of pollution located in the urban territory, lead to accumulation of heavy metals 
(copper, zinc, lead, nickel, cobalt, cadmium and iron) in the water, inundated soils and 
vegetation. Vegetative cover degradation manifests itself in a plant growth deceleration, 
emergence of foliage necrosis and green sickness, intensive growth of lichens into the 
bark, marked salvage increase, produced by illnesses and insects. 
The floodplain vegetation damage caused by anthropogenic factors leads to the 
reduction of fastening effect in the root system, thus accelerating the bank slopes 
washout and strengthening spatial heterogeneity display. We have elaborated an 
original mathematical model of the vegetative communities spatial-temporal dynamics 
(based on the integral-differential equations) provided to trace and analyze the 
processes of degradation in vegetative communities and development of the expressed 
spatial heterogeneity. 
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THE SIGNIFICANCE OF CLIMATE CHANGE AND LAND USE ON 
ECOSYSTEM HEALTH AND TERRESTRIAL CARBON IN 
WESTERNERN ICELAND 
 
Gudrun Gisladottir1*, Egill Erlendsson1, Rattan Lal2 
1Department of Geography and Tourism, Faculty of Life and Environmental Sciences 
and Faculty of Earth Sciences, University of Iceland, Askja, 101 Reykjavík, Iceland. 
2 School of Environment and Natural Resources, the Ohio State University, Columbus, 
OH 
*Corresponding author. Email: ggisla@hi.is 
 
The Icelandic natural environment is highly dynamic, in which climate change has been 
the main driver of ecosystem variability prior to the Norse colonisation around AD 874. 
During the post-settlement era, the island’s drastic ecosystem change has been mainly 
controlled by human activities. Healthy ecosystem; soil and vegetation, is not only an 
important resource to meet human demands but also a prominent sink of atmospheric 
CO2. In contrast, soil eroision and the degraded lands are a major source of atmospheric 
CO2.  
 
This paper describes the impact of climate change and human activities on vegetation, 
soil erosion, and soil organic carbon (SOC) in Western Iceland. Analyses conducted 
include pollen in Histosols and lake sediments, soil properties, soil buildup, SOC in 
Hisosols and Andosols, and terrestrially-derived SOC in lake sediments. 
 
The pre-settlement landscape was not entirely stable, and relatively small differences in 
climate may have caused subtle changes in the terrestrial environment. However, the 
Norse colonists and subsequent occupants caused drastic alternations in the 
environment and exacerbated environmental deterioration, although the process is 
spatially variable. The land was almost completely deforested during the early Norse 
colonisation. Woodlands, the habitat for fragile biota and soils, was highly vulnerable to 
land use change. The late Medieval climatic change further stressed the terrestrial 
environments to beyond the threshold of ecosystem resilience. The vegetation 
denudation accelerated soil erosion, with attendant redistribution of soil over the 
landscape, and decline in its quality. Vegetated lands were important sinks of 
windtransported soils, as evidenced by increase in deposition and bulk density, increase 
in susceptibility to soil erosion, and decline in SOC content. Despite decrease in SOC 
content, the high sedimentation rate resulted in SOC sequestration in these sites, even 
though soil quality had declined. The lake analyses of sediment show increase in C 
fluxes during the periods of major landscape instability in the post-settlement era. These 
trends indicated that the surrounding organic soil was being eroded and blown into the 
lake. Barren sites lost soil cover and SOC pool, resulting in net loss of soil resource and 
the SOC reserves. 
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KURNELL 2020 – LAND REHABILITATION AND PARTNERSHIPS  
 
Graham, Owen P. 
Sydney Metropolitan Catchment Management Authority 
PO Box 3720, Parramatta, NSW 2124, Australia.    owen.graham@cma.nsw.gov.au 
 
The Kurnell 2020 project in Sydney Australia is succeeding because of:  political 
attraction; good contacts; tightly defined outputs and outcomes; justified need; 
understandable boundaries; clear end date; openness to project partners; actions based 
on research and science; a good logo; and the managers having an ability to work 
across levels of government and among various land managers. 
 
This project is to restore ecological diversity in a highly degraded environment.  It will 
link two National Parks with 10 km of vegetated corridors which have been located using 
best science. It involves weed removal, pest animal control, planting local native species 
and their long term maintenance.  Existing remnant native plant communities will be 
incorporated in the corridors with the aim of helping their long term survival.  It will 
enhance the geomorphic stability of the peninsula. 
 
The project is situated on a sand peninsula 10 km S of Sydney CBD.  The Kurnell 
Peninsula features various heavy industries, sand mining, land fill activities and 
significant weed infestations.  It is a special place for indigenous Australians.  It is where 
the first European settlement in Australia occurred – the 250th anniversary of this 
settlement is in 2020.  It has a Ramsar wetland and significant migratory bird habitat.  
There are some endangered ecological communities. The Kurnell 2020 project has 
received political support because of its environmental benefits and opportunities for 
providing environmental training and employment to Aboriginal youth.  It is strongly 
supported by the local communities and businesses because it will improve the local 
environment and also offer economic and social benefits. 
 
The NSW and Australian Governments have contributed ~ E300,000 in the first and 
second years of the project. It has 10 years to completion.  Initial funding occurred 
because the project had been fully scoped, was appealing, and that the Government 
had surplus funds that were not spent by other project recipients.  It was based on a 
similarly successful project that occurred 10 years earlier. 
 
Government is unlikely to continue this level of cash support, so the project will need 
corporate and business sponsorship for its continuity.  As the project develops over the 
next few years, it is expected that businesses will see commercial advantage in 
investing in the project so they can show their “green” credentials. 
 
Project staff recognise that corporate sponsorship is critical and are negotiating with a 
leading private landcare organisation to join in the partnership.  The expectation is that 
this organisation with national “green environmental” exposure can market the 
advantages of investing in Kurnell 2020.  They will, in turn, provide funds to maintain 
project management and operational expenses (weeding, pest control and replanting). 
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MODELING OF LONG-TERMED NUTRIENT RETENTION IN 
SURFACE WATERS IN SAXONY 

Stefan Halbfaß, Micha Gebel, Stephan Bürger, GALF bR, Dresden 

Transfer of nutrients (P, N) in catchment areas is determined by different 
interdependent processes. Nutrient sources, pathways and sinks are controlled by 
catchment character, hydrology and anthropogenic input. Processes of transfer are 
in general mobilisation and dislocation caused by heavy rainfalls via surface runoff 
and soil erosion (Sharpley et al. 1999), infiltration via macropores (Bundt 2000, 
Heathwaite a. Dils 2000), drainage, interflow and groundwater (Kronvang et al. 1997, 
Pudenz 1998, Chapman 2001, Jonge et al. 2004), bank erosion (Sekely et al. 2002, 
Zaimes et al. 2005, Koch 2007), resuspension of and desorption from bottom 
sediments (Bowes et al. 2003, Mulholland 1992, Schulz et al. 2008), processes of 
biological turnover in waters (Boulton et al. 1998, Jin et al. 2007) and nutrient inputs 
from point sources.  

P- and N-fluxes in waters are determined by spatial and temporal dynamic (nutrient 
spiraling). A lot of physical and biogeochemical factors are influencing processes, 
nutrient concentrations and loadings (e.g. Withers a. Jarvie 2008). Important time 
and space diffenciated parameters are conditions of morphology, hydrology and 
meteorology, bioactivity, processes in riparian zone, river bed and inundation zone 
and water management practice (u.a. Svendsen et al. 1998, Zessner et al. 2004). 

Dealing with the nutrient retention phenomenon we should attend, that many effects 
are short time related, especially controlled by hydrological variability (flood, low 
water). A long time related retention for P especially exists in flooding areas and 
reservoirs (Walling a. He 1994, Guhr a. Meissner 2000, Venterink et al. 2003, 
Withers u. Jarvie 2008). The most important N-removal is caused by denitrification in 
river bed (e.g. Donner et al. 2004). At the moment there is still a lack of plausible 
methods to derive process-orientated retention rates in the meso- or macroscale 
catchment modeling.  

In order to derive measurements to reduce nutrient loadings in waters in Saxony for 
a longer time period (i.e. according to WFD), we are calculating diffuse and point 
related N- and P-inputs with the model STOFFBILANZ (Halbfaß et al. 2009). An 
estimation of the long-termed capacity of retention for nitrogen will be done on the 
basis of the nutrient spiraling concept, using water residence time and time-specific 
N-uptake. Long-termed P-retention will be estimated as a function of average rates 
of sedimentation for flooding areas and reservoirs. Short time related processes of 
mobilisation and immobilisation are being neglected, because they are of miner 
importance for the derivation of measurements in the present scale of investigation. 
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THE SOIL DRYNESS AND DECLINING OF THE CEDAR IN AURES 
(ALGERIA) :  A THREAT TO THE ENVIRONMENT 
 
A HALITIM, S HALITIM – Dpt AGRONOMY – LAPAPEZA- UNIVERSITY  
 
In Aures, the cedar forests constitute with the pine  forests and the oak, the last rampart 
against the advancement of  desert.  So, they play a great environmental role.  
Moreover, they represent a basic resource for the bordering populations and a 
protection against the soil erosion, the silting up of dams and the lowering of the level of 
the ground water table.   
 
However, the cedar is subject, in these mountains, to a  decline.  Indeed, they are tens, 
even hundreds of hectares of  forests which are affected by this phenomenon. Among 
the probable causes of this state is the water deficit  in these areas. It has to be  is to be 
taken into account in the fight against the  continues regression of these forests.  The 
cause is the soil dryness, which can be defined as a reduction of the soil water reserve, 
sufficiently severe so that the physiologic activity of the trees is  not normal.  It is thus 
essential to integrate the soil water reserve in the hydrous  balance.  Indeed, the interest 
in  considering the reserve of the soil water available (AR) in the hydrous  balance, is to 
approach the real conditions of the hydrous power  supply  of the forest trees.   
 
The obtained results show that AR intervenes on all the  indicators of quantification of 
the water deficit (precocity, duration, and intensity of the water deficit). The hydrous 
balance obtained using the ETP of  Thornthwaite, indicates that the soil in this area 
would  be dry (the water reserve < 40% of RU) between April-May-June-July and  
October-November, i.e. between 4 and 7 mois, according to  altitude, the weather 
conditions and also AR.  
 
During these dry periods, the cedar even in altitude, 1600-1800 m, is in semi-arid 
conditions, to which it is not adapted. Thus, the soil dryness which lasts several months 
and sometimes several  successive years, can cause irreversible disturbances of the 
tree, which in the long run lead to its declining and consequently to the degradation of 
soil.   
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SOIL DEGRADATION BY WATER EROSION AT THE REGIONAL 
SCALE– CURRENT AND FUTURE PROBLEMS IN BENIN, WEST 
AFRICA 
  
Claudia Hiepe, Environment, Climate Change and Bioenergy Division, FAO, Rome, 
Italy, Claudia.Hiepe@fao.org 
Bernd Diekkrüger, Department of Geography, University of Bonn, Germany, 
b.diekkrueger@uni-bonn.de 
 
Despite the flat relief of the country, soil degradation is a considerable problem in Benin, 
because high rainfall intensities and low-input farming systems are prevalent. Soil 
degradation is aggravating due to a rapid expansion of cropland resulting from 
population growth including migration, lacking soil conservation activities and increased 
rainfall variability due to climate change. The traditional fallow farming systems in Benin 
are only sustainable for long fallow periods of at least 5 to 10 years. Soil fertilisation 
strategies other than crop rotation including fallows and the inclusion of the nitrogen-
fixing groundnut in the crop cycle are rare. The two most important processes that lead 
to soil degradation are soil erosion and nutrient depletion. Both are closely connected, 
as the erosion of topsoil implies a loss of soil organic matter and associated nutrients 
leading to subsequent effects such as compaction, crusting, water-logging, and a 
decrease of biological activity. At the same time, nutrient depletion also enhances soil 
erosion due to reduced biomass and ground coverage. Both processes can heavily 
affect agricultural production and food security. The dominant erosion forms in Central 
Benin are sheet and rill erosion. To analyze the hydrological and erosive processes in 
the Upper Ouémé catchment (about 15,000 km2) the model SWAT (Soil Water 
Assessment Tool) was applied. The model is semi-distributed, i.e. it takes into account 
the spatial variability of land use and soils. The model was calibrated simultaneously at 
the outlets of an intensively agriculturally used (586 km2) and a less agriculturally used 
sub-catchment (2324 km2) using daily discharge measurements for 1998-2001. In a 
second step, sediment yields were calibrated using daily suspended sediment 
concentrations from half-hourly continuous turbidity measurements in 2004/05. 
Moreover, the model was extensively validated for different time periods and sub-
catchments. Subsequently, current hotspots of soil erosion could be identified. After 
successful validation, the SWAT model has been applied to calculate future scenarios. 
Two climate change scenarios derived from a regional climate model up to the year 
2050 were combined with three different land use scenarios which provide the spatial 
distribution of land cover until 2025. The scenario analysis for the Upper Ouémé 
catchment indicates increasing sediment yields and decreasing water yields for the 
period 2001-2025 over a wide range of scenarios. However, the variability within the 
Upper Ouémé catchment is large. In sub-basins with a high potential of cropland 
expansion, future sediment yields will be driven by land use change and may therefore 
strongly increase. In sub-basins with low potential of cropland expansion and strong 
reductions in rainfall, future sediment yields may decrease. While cropland expansion in 
the entire Upper Ouémé catchment may slow down in the next decades, climate change 
impacts will increase with time and show higher variation among the scenarios. 
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THE USE OF AERIAL IMAGES IN WATER-COURSE REGULATION  
- A CASE STUDY 

 
Ovidiu IACOBESCU1, „Stefan cel Mare” University, Suceava, Romania 
Ionuţ BARNOAIEA2, „Stefan cel Mare” University, Suceava, Romania 
1The Stefan cel Mare University, Universitatii 13, Suceava, Romania, 
oiacobescu@yahoo.com, www.usv.ro/silvic 

2The Stefan cel Mare University, Universitatii 13, Suceava, Romania, +40745167649, 
ibarnoaie@usv.ro, www.usv.ro/silvic 
 
Natural river reaches, which show some stability in time, are used in river regulation   as 
models for other unstable reaches. In this context, it is very helpful to find, for this stable 
reaches, some relationships between riverbed characteristics. 
 
Starting from this idea we combined field observations with the information available 
from aerial images taken in 1956, 1971, 1979, 2004 and 2008 and we succeeded to 
identify such stable reaches on gravel-bed rivers from North Moldavia (Romania). We 
considered that the main sign of stability is channel and bed mega-form stability.  
 
These reaches are considered to be in regime; this means that the parameters which 
characterize the bed and the flow keep relatively well defined ratio and can be 
considered to be regime - equation type: parameter = AxQn, where A is a coefficient and 
Q is considered to be the bankfull discharge. 
 
Using the terrain records (cross section, bed roughness, difference in altitude between 
upstream and downstream stable reach) we calculated the bankfull discharge, 
considered to be the representative discharge. From the aerial images we measured the 
length of valley axis and stable channel. Finally we found a regime slope-discharge 
relationship. 
 
The relationship is considered to be useful because the calculated regime slope 
compared with valley slope is able to indicate further river evolution. This is possible 
because it is established that the reach of the regime state is possible if a little difference 
between regime and valley slope occurs.  
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AERIAL IMAGE USE IN THE SPATIAL VARIABILITY ANALYSIS OF 
DEGRADATION FORMS IN NORTH EASTERN ROMANIA 
 
Ovidiu IACOBESCU1, Ionut BARNOAIEA2 
1The Stefan cel Mare University, Universitatii 13, Suceava, Romania, +4074625146, 
oiacobescu@yahoo.com, www.usv.ro/silvic 
2The Stefan cel Mare University, Universitatii 13, Suceava, Romania, +40745167649, 
ibarnoaie@usv.ro, www.usv.ro/silvic 
 
Irresponsible use of soils in agriculture may cause the start of land degradation 
processes on large areas, with high impacts on the soil productivity and terrain stability. 
Romania’s transition process increased the human pressure on natural resources (soils, 
forests, and water bodies) and the probability of natural hazards occurrence (floods, 
landslides, lake plugging).  
 
The objective of the study is to analyze the spatial distribution of the degradation forms, 
within the specific conditions of Suceava Plateau in North Eastern Romania. The target 
area of the study has been identified based on the analysis of orthorectified and 
georeferenced digital images. These aerial images represent the material used for 
identifying and characterizing the degradation forms present within the target area. The 
instrument for the actual delineation of degradation formations is represented by photo 
interpreting patterns, obtained by comparing ground data to corresponding images. 
 
The results of the study show a good comparability between the ground and aerial photo 
mapping for the degradation forms present in these areas. Each degradation form can 
be classified according to the predominant degradation process (land erosion, land 
displacement, pollution, industrial dumps) and afterwards divided in elemental units, 
units that generally require the same rehabilitation techniques. The result is a GIS 
database containing information needed in the ecological rehabilitation of affected 
areas: general information about geomorphologic, hydrologic and geologic parameters 
of the area, the analysis of terrain usage and its dynamics, the parameters of the 
degradation units found in the area, additional information. The GIS database is verified 
in the field by assessing the mapping accuracy, within a network of control points.  
 
The analysis of the results prove the importance of the digital imagery in the mapping of 
degraded lands on large areas (landscape level), highlighting the importance of field 
observation (prior to vectorization) and ground testing of the mapping accuracy. The 
aerial photos represent an objective tool for extending the observation in time at a 
national level, given the fact that it is available for the entire Romania. The 
georeferenced character of the database makes it comparable to other sets of data 
within the same geodetic datum (aerial photos taken in the last half of century, old 
degradation maps etc.), resulting in a dynamic analysis of land degradation forms. The 
general view over a relatively large area and the subsequent data in the GIS database 
offer the possibility of developing a complete and unitary management plan for the area 
taken into account, in the general context of ecological rehabilitation. 
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SPATIAL MULTICRITERIA DECISION ANALYSIS FOR LANDFILL SITE 
SELECTION, BASED ON GEOLOGICAL CRITERIA. CASE STUDY OF 
EUBOEA COUNTY, GREECE 
 
Ilia K. Ioanna: National Technical University of Athens, School of Mining and 
Metallurgical Engineering, Laboratory of Engineering Geology and Hydrogeology, 
gilia@metal.ntua.gr 
Tsangaratos P. Paraskevas: National Technical University of Athens, School of Mining 
and Metallurgical Engineering, Laboratory of Engineering Geology and Hydrogeology, 
ptsag@metal.ntua.gr 
Rozos Dimitrios: Assistant Professor, National Technical University of Athens, School of 
Mining and Metallurgical Engineering, Laboratory of Engineering Geology and 
Hydrogeology 
 
The landfill sitting process comprises a very complicated decision problem involving the 
identification of potential sites through preliminary screening and their evaluation of their 
suitability based on environmental impact assessment, economic feasibility, engineering 
design, and cost comparison. Decision analysis is a set of systematic procedures for 
analyzing such complex decision problems as the above. These procedures include 
dividing the decision problems into smaller, more understandable parts, analyzing each 
one of them, and integrating them in a logical manner to produce a meaningful solution  
 
In this study an outranking method was implemented, the Elimination and Choice 
Translating Reality (ELECTRE III), concerning geological criteria during the process of 
landfill sitting, in Euboea County, Greece. The geological criteria, regarding hydro-
geological characteristics, tectonic activity, slope stability, etc., have been analyzed in 
order to indicate the most suitable areas for landfill sittings using geographical 
information systems (GIS). Each criterion was designated with a weight factor, indicating 
the importance rate it had for the evaluation of alternative options.  
 
With the use of GIS we were able to classify an individual map, based on the selected 
criteria, into either exactly defined classes or by creating buffer zones around 
geographic features to be protected. All available map layers were then intersected so 
that the resulting composite map contained two distinct areas of suitable and non-
suitable areas, from which three areas were identified as possible landfill sites.  
 
The analytical techniques presented in this study could be regarded as a valuable and 
useful tool in order to objectively classify a region trying to find the best possible site for 
landfill.  
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THE CONTRIBUTION OF GULLY EROSION IN TOTAL SOIL LOSS AT 
CATCHMENT SCALE 
 
Gergely Jakab, Geographical Research Institute, Hungarian Academy of Sciences, H-
1112 Budapest, Budaörsi út 45. Hungary. E-mail: jakabg@mtafki.hu  
Ádám Kertész, Geographical Research Institute, Hungarian Academy of Sciences 

Balázs Madarász, Geographical Research Institute, Hungarian Academy of Sciences 
 
Soil erosion is a very important soil degradation process. The objective of this paper is 
to present an analysis on erosion and sedimentation in a hilly watershed, i.e. in the 
Tetves catchment, Hungary. The catchment has an area of 120 km2, covered by loose 
sediments (loess, sand and their variations). At the outlet of the basin a completely filled 
up sediment reservoir can be found. Both sheet erosion and gully erosion destroy the 
fields of the catchment. The authors try to determine the origin of it by investigating 
sediments of the reservoir. More topsoil underlines the role of sheet erosion in the 
catchment, while more subsoil in the reservoir means considerable gully erosion activity. 
Six points were sampled along the reservoir. Each profile was divided into horizons and 
altogether 32 samples were investigated. Humus content and Caesium-137 activity have 
been used as tracers of the topsoil. Gully Erosion Activity has been investigated in the 
whole catchment during three years 1968, 1984, and 2004 using maps, air photos and 
field survey. 
 
Approximately half of the deposited sediments came from the “subsoil” layer. This fact 
proves the important role of gully erosion in the catchment. In addition the results show 
that the activity of gully erosion has a yearly fluctuation on one hand and a 5-10 years 
periodicity on the other. In general early springtime causes low volume topsoil deposit in 
the reservoir and during the periods of thunderstorms (late summertime) a high volume 
of subsoil was eroded and delivered out of the basin. This periodicity can be seen in the 
stripped profile of the reservoir. According to both gully development and sedimentation, 
the most active period of “subsoil” sediment transportation happened between 1984-
1995 in the catchment. 
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GEOLOGICAL ASPECTS OF EROSION VULNERABILITY 
 
B. Kerék–P. Farkas–L. Kuti–I. Szentpétery 
Geological Institute of Hungary 
H-1143, Budapest, Stefánia út 14., Hungary 
kerek@mafi.hu 
 
Studying the geological aspects of soil erosion, three factors have crucial influence on 
the process: relief, precipitation and grain size distribution of the near-surface 
sediments. Relief could be characterised by slope angle, in the case of using the 
”Bacsó” precipitation-index, the grain size distribution of the near-surface sediments was 
taken into consideration on the basis of geological maps. 
 
From the available data, the erosion vulnerability could be counted by the  ”Farkas-
formula”: Ev=(Sc×Pi)+Gc (Ev: erosion vulnerability, Sc: slope category, Pi: precipitation-
index, Gc: grain composition so the type and grain size of the near-surface sediments. 
Based on the calculated value, four erosion vulnerability categories were defined: not 
vulnerable, slightly-, fairly and strongly vulnerable.  
 
The erosion vulnerability map of Hungary (scale 1:500,000) was completed in the 
Environmental Geology Department of the Geological Institute of Hungary. The map can 
give a prognosis about the probable formation of different processes based on 
geological background. The parent material influences the main characteristics of soil, 
and it has an effect on slope angles, too. So the quality of the sediments under the soil 
can promote or hinder erosion. 
 
The derived regional erosion map shows where strict soil protection rules should be 
adopted, but it also helps to choose the optimal branch of cultivation from environmental 
point of view, and to choose plants with proper surface coverage. In the future it would 
be useful to extend the research to the connection between the parent material and the 
baserock, from an erosion vulnerability poit of view.  
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CONSERVATION AGRICULTURE AS A TOOL AGAINST SOIL 
DEGRADATION AND FOR IMPROVING BIODIVERSITY 
 
Ádám Kertész, Geographical Research Institute, Hungarian Academy of Sciences, H-
1112 Budapest, Budaörsi út 45. Hungary, E-mail: kertesza@helka.iif.hu  
 
A considerable part of the Earth is used by agriculture. The share of agricultural area in 
the world is 37.3 % and in Europe it is 43.6 %, therefore it is extremely important that 
agricultural areas are treated in the best possible way from the aspect of the 
environment and nature. It has been proved lately that conservation agriculture is such a 
tool. Conventional agriculture is based on tillage and it is highly mechanised. It leads to 
severe land degradation problems including soil erosion and pollution as well as other 
environmental damages like biodiversity and wildlife reduction, low energy efficiency and 
a contribution to global warming. Conservation Agriculture (CA) encompasses 
conservation tillage and also seeks to preserve biodiversity in terms of both flora and 
fauna. Conservation Tillage (CT) is understood as tillage practices specifically intended 
to reduce soil disturbance in order to improve soil structure and stability. Conservation 
tillage encompasses a range of tillage practices up to and including zero (no) tillage. 
 
Conservation agriculture is beneficial for the soil by conserving it more or less in semi-
natural conditions. The environmental benefits of CA include on-site and off-site effects, 
the latter having local, regional or global importance.  CA reduces CO2 and SO2 
emissions and promotes carbon sequestration in soils. Concerning global biodiversity, 
CA offers better nesting sites and better food supplies. CA fields host higher bird, small 
mammals and game population and it is beneficial for soil biodiversity. Soil moisture 
conditions are much better, than under conventional agriculture. Better water 
management of the soil is manifested in reduced runoff. Soil loss by erosion is also 
considerably reduced. 
 
The above statements are demonstrated by the results of the SOWAP (SOil and WAter 
Protection) project (2003–2007), supported by EU LIFE and Syngenta. The project 
started on study sites in Belgium, Hungary and U.K.  The paper presents the results of 
the Hungarian study sites including plots for soil erosion and biodiversity measurements. 
According to our results conservation tillage techniques have reduced soil loss and 
water run-off from fields compared to ploughing. The amount of nutrient loss is also 
reduced. Soil loss due to rill erosion as well as the number of rills is remarkably less. Soil 
moisture conditions are much better under conservation tillage. Rainfall simulation 
experiments point first of all to the protecting effect of plant residues under conservation 
tillage. 
Yields of winter wheat, winter oilseed rape, sugar beet and maize are similar from both 
ploughed and conservation-tilled fields. Biodiversity conditions are much better on the 
conservation plots.  
CA compared with conventional has significant advantages both for the soil itself and for 
the environment and it can be highly recommended also in hilly and mountainous 
regions where agricultural activity is carried out. 
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LAND DEGRADATION AS AFFECTED BY DEFORESTATION IN 
NORTHERN JORDAN 
 
Prof. Dr. Sa'eb A Khresat, Higher Council for Science & Technology (Agriculture) 
skhresat@just.edu.jo 
 
In northern Jordan, deforestation is taking place to establish olive and fruit trees 
orchards. A study was conducted to evaluate the effects of deforestation on physical 
and chemical properties of soils under native forest (Querus coccifera, Pistachio 
atlantica, Querus aegilops, Calliprious, Querus infectoria) in the semi-arid to sub-humid 
area of Ajloun in northwestern Jordan. 
 
The study sites were under, i) native forest; and ii) completely deforested (cultivated 
land) and currently utilized for cereal, forage and fruit-nut crops. 
The objective of the study is to Evaluating effects of deforestation on soil characteristics 
and sustainable land use. 
 
Soil characteristics that were analyzed include, soil texture, bulk density, organic matter, 
total nitrogen, pH, cation exchange capacity, phosphorous and potassium. 
 
The study indicated that the conversion of forest to cultivated areas had adverse effects 
on the studied physical and chemical properties. Among those mostly affected 
distribution of texture, bulk density of surface soil and subsoil. Organic matter decreased 
on cultivated land, cation exchange capacity also decreased, while the soil pH increased 
in surface and subsurface soil of cultivated land as compared to the forest soil. 
Deforestation and clear cutting of the forests in Ajloun area resulted in a lower soil 
quality, and contributed to land degradation in northern Jordan.  
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IMPACT OF GLOBAL CHANGE ON SOIL EROSION RISK - SCENARIO 
ANALYSIS FOR THE SEMI-ARID DRÂA CATCHMENT (SOUTH 
MOROCCO) 
 
Anna Klose, Department of Geography, University of Bonn, Germany, 
aklose@geographie.uni-bonn.de 
Bernd Diekkrüger, Department of Geography, University of Bonn, Germany, 
b.diekkrueger@uni-bonn.de  
 
The Drâa catchment (30,000km²) reaching from the southern declivity of the High Atlas 
(up to 4,070 m a.s.l.) to the Saharan foreland (450 m a.s.l.) is highly vulnerable towards 
soil erosion. Relief energy is high in the mountainous areas of the High Atlas and 
Antiatlas, soils are generally shallow and feature low organic matter contents, 
precipitation events are extremely variable in time and space and vegetation cover is 
sparse due to the semi-arid to hyper-arid climate and substantial overgrazing. The 
catchment is hydrologically divided into two equally sized parts by a reservoir which acts 
as a sediment trap. Bathymetric surveys showed that this reservoir “El Mansour 
Eddahbi” has already lost approximately 25 % of its original capacity in the first 26 years 
of its existence due to siltation. Soil erosion risk is estimated using the PESERA (Pan 
European Soil Erosion Risk Assessment) model coupled with a sediment delivery ration 
to be able to calculate sediment input into the reservoir. PESERA is a physically based 
raster model adapted to semi-arid conditions and large, data-sparse catchments. It 
combines data on topography, soil, land use and climate to estimate erosion risk in 
t/ha/month for representative years. As it considers feedback between climate, soil, and 
land use it is especially suited to analyse Global Change effects on soil erosion risk. 
Those effects are evaluated by comparing the current situation with a number of 
scenarios which describe climate and socio-economic development.The basic model run 
is set up using topographic data from the SRTM (Shuttle Radar Topography Mission) 
digital elevation model, maps of soil properties regionalised based on own field work, 
land use information from a Landsat TM scene, and climate data regionalised from 
meteorological stations. As measurements of surface runoff are extremely difficult in 
those dry environments, calibration was performed by comparing model results with 
results from a study using the hydrological model SWAT (Soil and Water Assessment 
Tool). A mean current erosion rate of 19.2 t/ha/year for the whole catchment and 28.7 
t/ha/year for the catchment of the reservoir is calculated. Thereby erosion hotspots are 
identified in the High Atlas and Antiatlas Mountains, the intra-mountainous basins 
feature low erosion rates. Scenarios of climate change based on the downscaled results 
of the regional climate model REMO show a slight increase in soil erosion, although 
precipitation decreases. This effect is due to a trend towards more intense events 
combined with a reduction of protective vegetation cover. Scenarios of socio-economic 
development mainly regarding different pasture management and afforestation indicate 
that human activities are able to compensate the mean increase in soil erosion risks 
which is due to climatic impact. Nevertheless, as Climate Change impairs the whole 
catchment and management options are only feasible on a local scale, Global Change 
will lead to a general increase in soil erosion risk and a related decrease in soil quality. 
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ARTIFICIAL RECHARGE IN A DETERIORATED COASTAL AQUIFER: 
CASE STUDY OF THRIASIO FIELD, ATHENS, GREECE 
 
Ioannis Koumantakis, Emeritus Professor, National Technical University of Athens, 
School of Mining and Metallurgical Engineering, Laboratory of Engineering Geology and 
Hydrogeology 
Eleni N. Chrysikou, National Technical University of Athens, School of Mining and 
Metallurgical Engineering, Laboratory of Engineering Geology and Hydrogeology,  
email : echrysikou@teemail.gr  
Menelaos E. Lemonis, National Technical University of Athens, School of Mining and 
Metallurgical Engineering, Laboratory of Engineering Geology and Hydrogeology,  
email lemonis@metal.ntua.gr 
 
The artificial recharge aims at the augmentation of groundwater aquifer by modifying the 
natural movement of surface water using suitable construction techniques. The main 
purposes of artificial recharge of groundwater are: (a) reduce or stop the declines of 
groundwater levels, (b) protect underground freshwater in coastal aquifers against 
saltwater intrusion, (c) improvement of the quality of the water. 
 
The area of Thriasio plain (Attica) is an industrial area near Athens (15 km). In this area 
can be found some of the biggest industries of the country, such us oil refineries, steel 
industries, cement industries, ammunition industries, shipyards and other human 
activities such as landfill, agricultural activities etc. The area was selected due to : (a) 
the continuous exhaustion of the underground aquifer because of the overexploitation of 
groundwater resources (level has been dropped 3-7m in the last years), (b) the pollution 
of the underground waters as a result of various polluting activities, (c) the intrusion of 
saltwater in the coastal aquifer. 
 
In this study we examine the use, for the artificial recharge, of reclaimed wastewater. 
The treated wastewater will come from Psytalleia treatment plant or/and the new 
treatment plant in Thriasio field. Psytalleia is an isolated little island, near the coast of 
Athens, where the last few years functions the second largest wastewater treatment 
plant in Europe. The capacity of the plant is 1.000.000m3 wastewater/day, 2nd degree 
treated with the perspective of 3rd degree treatment. The new treatment plant in Thriasio 
field (2nd and 3rd degree treatment) will function in the next few years, offering a better 
and more economical solution for the artificial recharge.   
 
In addition there will be constructed in the area of Thriasio field the follow works :  (i) 
small retaining dams (Fili region), (ii) infiltration basin, channels, etc, (iii) wells. Also, it 
will require farther investigation with the use of piezometers for the monitoring of the 
aquifer response to the recharge and automatic digital recording and transmission 
stations. 
 
The use of treated wastewater in conjunction with the works of artificial recharge is 
expected to improve effectively the quality of the coastal aquifer and reduce the 
seawater intrusion to the area. 
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RESEARCH ON SALINIZATION AND NATURAL DESALINIZATION BY 
THE ”BFK” METHOD DEVELOPED FOR THE ANALYSIS OF THE 
SUPERFICIAL FORMATIONS ON THE GREAT HUNGARIAN PLAIN 

 
L. Kuti, U. Fügedi, B. Kerék, J. Vatai 
Geological Institute of Hungary, H-1143, Budapest, Stefánia út 14., Hungary 
kerek@mafi.hu 
 
The BFK method was developed for agricultural geological research at the beginning of 
the 1980s, and this sampling method is still in use. The main point of the method is that 
from the drilled material samples are taken in certain depths: from the upper and lower 
level of the soil, from the parent material, from the unsaturated zone, from the saturated 
zone and from the groundwater. The samples go through detailed sedimentological, 
mineralogical and geochemical analyses, and the agrogeological regularities are 
established based on those results.  
 
The method was originally developed for searching geochemical patterns, but it is also 
applicable to the research of the geological factors of different soil degradation 
processes, like salinization. This kind of analysis was completed at the Danube Valley, 
Hungary, one of the most typical saline area, situated in the middle part of the country. 
This kind of research was also taken in the saline depressions between the loess and 
sand dunes at Danube–Tisza Interfluwe.  
 
In the Danube Valley, above the unsaturated zone, often quite thick lime mud 
accumulations appear. At the bottom of the saline lakes, situated in the depressions 
between the loess and sand dunes at Danube–Tisza Interfluwe, carbonate mud 
precipitate. In the glacial periods of the Ice Age, wind blew the different sediments at the 
actual places: sand building up the hills from the alluvial deposit of the Danube, loess 
from the boundary of the inland ice, and carbonates from the moulding carbonate rocks 
of the Transdanubian Mountains. 
 
Accumulation of most elements in the consolidated sediments is determined by three 
processes: soil formation, the development of small, temporal, drainless ponds and the 
capillary water movement (composition of the sediment, precipitation and the state of 
the groundwater level). Anion and cation transport by capillary water increases with their 
solubility: Cl- >SO4

2- > HCO3
-, and Na+ > Mg2+ > Ca2+. 

 
Salinization is strongly connected to a certain groundwater level (1-2 m), and it appears 
where the water, coming from upper areas, is trapped and cannot move forward from 
this trap except evaporation. Caused by evaporation, salts precipitate from the water 
based on their solubility, and sodium finally causes the salinization of the upper 
sediments. 
 
Descending groundwater causes natural desalinization: certain ions, according to their 
typical levels of their capillary mobility are leached. The new balance (and zonality), 
similar to the one above, sets on the basics of the new level of the groundwater. 
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OPPORTUNITIES AND CHALLENGES IN SEQUESTERING 
ATMOSPHERIC CO2 THROUGH RESTORATION OF DEGRADED AND 
DESERTIFIED LANDS 
 
R. LAL 
Carbon Management and Sequestration Center 
The Ohio State University 
Columbus, OH 43214 USA 
 
Land degradation implies regressive evolution of soil leading to reduction in humus 
quantity and composition, decline in soil structure, and adverse impacts on soil quality 
and ecosystem services. Desertification refers to degradation of land in arid and semi-
arid regions with attendant decline in ecosystem services especially loss of biodiversity, 
decline in net primary productivity (NPP) and failure or disruption of ecological 
succession processes. Soil degradation, diminution in its current and potential capacity 
to provide ecosystem functions, can be physical, chemical or biological. Land area 
affected by desertification is estimated at 35.00 X 106 km2 or 23.5% of Earth’s total land 
area, and total population affected is 1.54 billion or 23.9% of the total population. 
Degraded soils are severely depleted of their soil organic carbon (SOC) and nutrient 
pools, have poor soil structure and tilth, and are prone to drought stress because of low 
plant available water capacity. Desertified soils and ecosystems are adversely affected 
by meteorological, hydrological and pedological drought, and are source of atmospheric 
CO2 at the rate of 210 to 260 Tg (1 Tg = teragram = 1012 g = 1 million ton) C/yr. Risks of 
soil degradation increase with increase in population density, and with increase in 
climatic aridity. In addition to biophysical factors, degradation of soils and environments 
is also related to the human dimensions such as poverty and desperateness, poor 
planning, short sightedness and human greed. 
Degraded soils and desertified lands can be restored by creating positive C and nutrient 
(N, P, K, S) budgets through water conservation, establishment of vegetation cover, 
application of bio solids (mulch) and improving soil fertility. Increasing ecosystem and 
soil C pools are essential to enhancing soil/ecosystem/social resilience. Technical 
potential of soil C sequestration in dry land ecosystems is 0.4-1.1 Pg C/yr over the next 
50 years. Adoption of technologies by low-income farmers and small landholders can be 
promoted by trading C credits and commoditization of C. Trading C credits creates 
another income stream for farmers. Increasing soil C pool also enhances other 
ecosystem services including erosion control, increase in renewable water quantity and 
quality, increase in biomass/agronomic production, and adaptation/mitigation of climate 
change. Improvement in soil quality through C sequestration is essential to advancing 
food security in developing countries in Sub-Saharan Africa, South Asia, Central 
America and the Caribbeans. Restoration of degraded soils and desertified lands is 
essential to improving the environment, mitigating climate change, alleviating poverty 
and eliminating hunger and malnutrition. 
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LAND USE INTENSIFICATION IN NORTHERN VIETNAM: MODELLING 
TOOLS TO UNRAVEL EROSION AND RESOURCE DISTRIBUTION  
 
Melvin Lippe1, Boll, L. 1, Schmitter, P. 1, Hilger, T. 1, Vien, T. D. 2 , Cadisch, G. 1  
Institute of Plant Production and Agroecology in the Tropics and Subtropics, Universität 
Hohenheim1; Hanoi University of Agriculture, Vietnam2 
 
Demographic pressure and economic development are the driving forces for a rapid 
land use change and intensification of agricultural production in North Vietnam (Vien, 
2003). Traditional land use systems were replaced by intensive annual monocropping 
systems leading to resource degradation and soil erosion. 
The objectives of this study were (i.) to assess how land use intensification has affected 
upland maize productivity systems in Chieng Khoi commune, Northwest Vietnam, and 
(ii.) to apply the WaNuLCAS model (Van Noordwijk and Lusiana, 1999) to understand 
long-term impacts and consequences of ongoing land use change. Maize performance 
(leaf area index, phenology, yield) and erosion was evaluated at several sites and hill 
positions within Chieng Khoi commune to parameterise the plot level WaNuLCAS model 
(Van Noordwijk and Lusiana, 1999). In general, cropping history was related to plot 
distance from farmer homestead. Fields within main settlement areas were cultivated 
since 1970ies and had lowest yields. Distant fields cultivated since 1990ies (1000 m) or 
2004 had higher maize yield potential. Unlike hypothesized, maize yields at lower slope 
(sedimentation) positions had lowest yields compared to upper slope positions. 
WaNuLCAS model results indicated a close relationship of erosion, soil organic matter 
decline and crop biomass production patterns. Soil erosion occurred mainly at early 
stages of rainy season when crop ground coverage was still sparse. Similar findings 
were also described by Pansak et al. (2008) for a study site Northeast Thailand. Spatial 
variability in crop yield performance was mainly due to cropping history rather than soil 
degradation by soil erosion. A previous study by Lippe et al. (2009) indicated that land 
use had been intensified by cropping area expansion from plain to upper slope and ridge 
positions with an associated intensification of tillage methods, use of fertilizer and hybrid 
plant varieties. In their study, stakeholders described declining soil fertility and soil 
erosion as major threats of the present farming systems. Therefore, improved 
management needs to include options with better crop ground coverage in order to 
reduce erosion risk. Moreover, declining soil fertility is masked by improved hybrid 
varieties and fertilizer application, increasing the risk of severe resource degradation. 
The application of a modelling approach was useful to better understand biophysical 
relationships at plot level.   
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SPATIAL EXPLICIT EROSION MODELING: USING TRANSFER 
FUNCTIONS TO OVERCOME DATA LIMITATIONS   
 
Melvin Lippe1,
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1Institute of Plant Production and Agroecology in the Tropics and Subtropics, Universität 
Hohenheim, Germany;   
2Centre for Agriculture and Ecological Studies (CARES), Hanoi University of Agriculture, 
Vietnam 
  
In mountainous Vietnam, agricultural production areas have expanded on very steep 
slopes associated with severe threats of soil erosion and resource degradation (Wezel 
et al., 2002). In contrast to plot level studies, general understanding of soil degradation 
processes at landscape level are limited due to its complexity and often data scarce 
environments. A modelling approach may therefore help to reveal causes and 
consequences of resource intensification on land use and environmental services.  
The objectives of this study were (i.) to integrate an erosion submodule based on the  
GUEST model (Misra and Rose, 1996) into a newly developed spatial-explicit land use 
change impact assessment (LUCIA) tool (Marohn et al., 2009), and (ii.) to validate the 
module with a dataset (Dung et al., 2008) of Ban Tat experimental watershed in North 
Vietnam. In Ban Tat, erosion and runoff behaviour was measured with Wischmeier plots 
at field scale, and outflow discharge at catchment scale. In the biophysical model 
approach WaNuLCAS (Van Noordwijk and Lusiana, 2002) the GUEST concept was 
implemented at plot scale. Hence, WaNuLCAS was used to model Wischmeier plot 
erosion and runoff behaviour of four main land use types in Ban Tat: forest, fallow, 
upland rice and upland rice-cassava. Based on work by Pansak et al. (2009), 
WaNuLCAS erosion transfer functions were derived to upscale the plot-based (pixel) 
findings to the LUCIA landscape approach. First LUCIA model output validation 
indicated that the integrated submodule erosion is capable to generate erosion within 
respective orders of magnitude described by Dung et al. (2008). The calculated 
sedimentation behaviour at catchment scale was compared with a spatial soil texture 
map of Ban Tat, indicating that sedimentation processes occurred at lower slope or plain 
positions, e.g. paddy fields. Further sensitivity analysis, based on the Ban Tat dataset is 
appropriate to test the LUCIA submodule erosion concept. A common erosion modelling 
problem is that data requirements exceed data availability of an area of interest. The 
presented two stage modelling approach is a step forward to overcome such 
constraints, as especially in developing countries data limitation often restrict modelling 
efforts.  
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MULTI-APPROACHES TO ESTIMATE THE RATE AND SOURCE OF 
LAND DEGRADATION IN A MICRO-CATCHMENT THE HANNANET 
CATCHMENT, SEHOUL, RABAT REGION, MOROCCO 
 
Machmachi I.1, Nouira A.2, Laouina A.1, Laghazi Y1., & Pépin Y.3 
1 Chaire UNESCO-GN, FLSH, Université Mohammed V-Agdal, B.P. 1040, Rabat  
2 CNESTEN, Centre national de l’énergie, des sciences et des techniques nucléaires, 
Rabat 
3 IRD Maroc, BP 8967 Agdal Rabat. 
 
The Grou and Bouregreg watersheds are affected by spreading erosion, with mainly a 
rapid incision of channels at the expenses of former accumulated colluviums, extension 
of gullies and important export of superficial material from the soils. 
The normal land use type corresponds to cereal cultivations, associated to grazing on 
the whole types of lands (cultivated lands, forests and some remnants of the old 
pastures). Grazing consumes the whole residues in the croplands and degrades the 
forests and pastures.  
The objectives of identification of the material sources and the evaluation of the rate of 
degradation led us to use many techniques of measurement in a small catchment 
equipped with a V-nodge. The other objective is to assess the efficiency of some WSC 
techniques proposed for land degradation mitigation. The hydrologic measurements 
permit to obtain a general overview of the functioning at this scale. They show a very 
rapid response of overland flow to intensive rain events. 
Soil parameters are monitored at many measurement points: texture, stoniness, organic 
matter, saturated hydraulic conductivity… Soil surface observation and assessment 
(crusting, surface structure, roughness), crop characteristics (height, cover fraction, 
mulch cover fraction) and erosion features (rill and gully density and dimensions) give a 
regular overview of the surface behaviour. The monitoring concerns also field 
measurements of soil moisture, soil organic matter, surface roughness, infiltration rate.  
Using the global results of runoff, at the catchment scale and the local measurements on 
soil and hydrology, the distribution of the surface overland flow and of erosion in the 
catchment are modelled, using the event-based LISEM which simulates surface runoff 
and erosion for individual rain events. LISEM works with maps of soil physical, soil 
surface and crop parameters. These maps are constructed by attributing parameter 
values to the various fields based on their land use and soil type. 
The use of environmental radionuclides, as sediment tracer is an excellent and 
innovator tool for documenting rates and patterns of soil redistribution within the 
landscape.  7Be, a natural radioisotope with short half life of 53 days is highly 
adsorbed by fine soil particles in the upper soil layer. Its analysis is based on 
comparison between site inventories and local reference inventory. 7Be 
technique informs on soil redistribution related to rainfall events and on the rates 
of soil loss and gain, by using converting models. In our area it will also be used 
to study the efficiency of sustainable techniques of soil conservation. The 
samples are taken before management and two times later, one year and 2 years 
after implementation of the conservation measures. 
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DISCRIMINATING ACCELERATED FROM NATURAL WIND EROSION 
AT CONTINENTAL SCALE IN AUSTRALIA 
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Desert Knowledge Cooperative Research Centre. 
 
Wind erosion is widespread in arid and semi-arid regions of Australia.  While this erosion 
is a natural process that has been operating at least throughout the Quaternary, erosion 
rates in some areas have more recently been accelerated by poor land management.  A 
major wind erosion monitoring challenge is to discriminate this natural process which is 
strongly driven by climate (mainly rainfall), from the land management-induced 
processes arising mainly from pastoralism, agriculture and mining.  
 
Bureau of Meteorology records of dust storms and other wind erosion events are used 
to produce a Dust Storm Index (DSI) which measures wind erosion activity.  
Meteorological records have the advantage of providing daily data over long time scales, 
however they have a number of weaknesses which limit their spatial resolution to 
regional scales. 
 
Land management effects on wind erosion rates are here discriminated using the new 
concept of, rainfall-adjusted wind erosion; in which wind erosion rates (expressed as 
DSI) are normalised for rainfall (expressed as DSI per 10mm of rainfall).  This concept 
allows erosion rates of regions with different rainfall to be more accurately compared, 
and for the measurement of long term trends in erosion that are largely independent of 
rainfall changes. 
 
The continent is divided into 3 mainland sectors; the West (Western Australia), Centre 
(Northern Territory and South Australia) and East (Queensland, New South Wales and 
Victoria).  Erosion trends within each sector are measured in 5 time periods over 48 
years (from 1960 to 2007).  When total wind erosion rates are compared with rainfall-
adjusted erosion rates, a hotspot of accelerated erosion is discriminated in the Alice 
Springs region of Central Australia.  During the 1960-1965 drought, erosion in this 
region was accelerated by poor pastoral land management.  This lead to the 
implementation of one of Australia’s earliest wind erosion rehabilitation programmes; 
involving the planting of buffel grass to stabilise soils in the region.  Rainfall-adjusted 
wind erosion rates decreased in response to this rehabilitation programme. 
 



Book of Abstracts          38  

 

RESTORATION OF CONTAMINATED ELBE RIVER FLOODPLAIN 
SOILS BY PHYTOREMEDIATION 
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Particulate matter and fine sediments transported by the Elbe River are often loaded 
with heavy metals and arsenic. These substances are transported during flood events in 
the floodplains and settled down in areas with almost stagnant flow velocity. As a 
consequence of these sedimentation processes floodplain soils and plants can have 
contamination levels which exceed valid reference and precaution values. Based on 
available measuring data the present status quo about the contamination of 
representative floodplain sites and plants along the Elbe River (at a longitudinal section 
starting from Saxony via Saxony-Anhalt until Lower Saxony) will be displayed and 
discussed. In the following part a conceptual framework regarding the restoration of 
contaminated floodplains by phytoremediation with willows and poplars will be 
presented. This includes at the end the possibility to use the contaminated biomass from 
the floodplains for generation of energy. The concentrations of heavy metals in the 
biomass exceed the threshold values according to DIN 51731. Normally this biomass 
can’t be used in conventional heat boilers because of the high heavy metal 
concentration in the exhaust during firing. For this reason the contaminated biomass is 
transformed into energy in a complex thermo chemical gasification (TCG) facility. An 
innovative combination of a prototype gasifier and an effective gas cleaning system 
allows complying with the limits of heavy metals in the exhaust. The power rating of the 
gasifier is about 200 kW. The generated poor gas is used in a block heat and power 
plant (BHHP) for generating heat and electricity or only for heating. The size of the plant, 
the high efficiency of the gasification process and flexibility in the choice of the raw 
material are interesting facts for a prospective use in agriculture which will be discussed.  
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N2O FLUXES FROM KALAHARI SANDS AFTER SIMULATED LIGHT 
AND HEAVY RAINFALL  
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Dryland soils are increasingly seen as having global significance in regulating 
biogeochemical fluxes and important feedbacks are seen between climate and land use 
systems. Much attention has been focused on carbon dynamics, but there is also 
increasing concern over nitrogen oxide fluxes and a demonstrated need for improved 
understanding of the microbial and biochemical controls on nitrogen cycling processes 
for major dryland soil biomes.  
 
This paper provides a contemporary review of nitrogen cycling processes in Kalahari 
soils that cover an extensive portion of Southern Africa (over 2 million km2), including 
reflections on the limitations on our understanding of N fixation, mineralisation, ammonia 
volatilisation, leaching  and denitrification rates. Notably, we present the first in-situ 
analysis of gaseous flux measurements of soil nitrous oxide (N2O) emissions associated 
with the denitrification process after simulated pulses of light and heavy rainfall.  
 
Measurement of these fluxes has been enabled through the development of portable 
field respiration chambers that allow investigation of soil-atmosphere gas fluxes under 
experimental conditions to assess the controls of flux rates. Here we quantify the impact 
of temperature, moisture and crust cover on N2O losses from 5 sites along a rainfall 
aridity gradient across the Botswana Kalahari sandveld. These findings add to those 
from other dryland regions (notably the US and China) suggesting that gaseous loss 
after precipitation events, especially denitrification, is a significant pathway of N loss for 
dryland ecosystems contributing a significant fraction of global N gas fluxes. 
 
This paper also outlines the future research needs for improving understanding of 
nitrogen fluxes within, and out of, Kalahari soils. In particular, we will reflect on the 
preliminary findings of further in-situ experiments conducted in 2009 and outline how 
continued field-based experimental studies can reduce uncertainties associated with N 
flux assessments from dryland soils.  



Book of Abstracts          40  

 

A FEASIBILITY STUDY FOR AN INTERNATIONAL YEAR OF 
LANDCARE 
 
Emily Nyanyukweni Mutota, Gobabeb Training and Research Centre, Namibia 

 
Human-induced activities place enormous pressures on the land worldwide, creating 
competition and conflict, and suboptimal use of the land. Climate change, loss of 
biodiversity and land degradation leads to decreasing productivity, food and water 
shortages, and reduced economic benefits, among others. In order to address these 
challenges and achieve sustainability goals, the need to change the way global 
resources are being utilized is crucial. A holistic and integrated community-based 
approach such as Landcare could be a viable approach to meet this worldwide 
challenge. 
 
Landcare is about committed people working together on land rehabilitation and 
restoration projects at the local level, transforming attitudes and stimulating new ideas 
among land users, generating support and building partnerships between and among 
local communities, governments and the private sector. Landcare initiatives have grown 
in a number of countries where success stories of actions on the ground clearly show 
the wider application of the Landcare approach in resolving many of the world’s 
environmental problems and livelihood challenges. However, the potential of Landcare 
have not yet been widely exploited on a scale that really matters - as local actions build 
up towards global progress, there is more scope for unified efforts towards a global 
Landcare movement. 
 
Following the recommendation given at the International Forum on Soils, Society and 
Global Change in 2007 in Iceland (http://www.iisd.ca/YMB/SDFSS/), an International 
Year of Landcare should be established. Such a year would bring into focus efforts to 
build local capacity and share knowledge and experiences between provinces, countries 
and continents on Landcare. Additionally, holding a year concerned with Landcare 
would greatly contribute to the attainment of the Millennium Development Goals, the UN 
environmental conventions and many other sustainability goals.  
 
Our study supports the notion that Landcare offers a robust platform for building a global 
land ethic and stewardship as foundational elements for a sustainable future. Such a 
year is ideal to promote the importance of improving the literacy of societies on their 
relationship with the land. However, establishing an International Year is not a seamless 
process.  It needs to articulate clear goals and strategic objectives. A champion 
international lead agency is needed to facilitate the process in order to gain support 
among stakeholders at all levels. Maintaining a diverse body of committed stakeholders 
will secure the establishment of the year by the United Nations. With those points in 
place, launching a Year of Landcare will be feasible and ethically, culturally and 
environmentally desirable.  
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CAN LAND DEGRADATION BE PREDICTED? A CASE STUDY OF 
QOQODALA IN THE EASTERN CAPE, SOUTH AFRICA. 
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Land degradation is a global problem affecting many countries including South Africa. 
Due to its negative impact on the environment and quality of life, land degradation is an 
important global issue. In South Africa extensive degradation can be related to the 
apartheid history of unjust land policies and exploitation of land. In the post- apartheid 
era a need for more knowledge on the extent and nature of degradation is required. This 
will assist the government in taking the necessary precautions required for the reduction 
and prevention of land degradation. 
 
The first aim of this study was to apply spatio-temporal data to asses the extent and 
nature of land degradation, while the second aim was to predict future extent of 
degradation. To address these aims a time series analysis using GIS and Remote 
Sensing together with interview techniques was conducted on the years 1984, 1993, 
1996, 2000 and 2002. The Unsupervised ISODATA Classification of each image date 
produced a result of 5 classes which were described as follows: dense vegetation, 
moderate vegetation, grassland, degraded or stressed grassland and bare ground. 
These classes were based on the land cover classes developed by the Council for 
Scientific and Industrial Research of South Africa. The land cover classification resulted 
in 80% accuracy with the dense vegetation and bare ground classes as the selected 
land degradation indicators for this study. The relationship of slope geology and rainfall 
with classified land cover classes was analysed. The results of the time series analysis 
showed an increase of vegetation and bare ground cover with steady increase of 
rainfall. However the increase of vegetation cover was not related to land rehabilitation. 
Through interviews, it was revealed that vegetation cover increase is a sign of land 
degradation. This is due to the encroachment of indigenous dense vegetation cover by 
an alien species called Euryops. 
 
Although the study was successful in using spatio-temporal data variation to examine 
the extent and nature of land degradation, the prediction of future land degradation 
extent remained a challenge. It is therefore recommended that several variables (like the 
rate of top soil loss through surface water erosion) need to be incorporated in order to 
predict future land degradation status. 
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AN OPERATIONAL MODEL FOR NUTRIENT DYNAMICS DURING 
FLOOD EVENTS UNDER ANTHROPOGENIC IMPACTS IN A SMALL 
MOUNTAINOUS CATCHMENT  
 
Hong Quan Nguyen*, Günter Meon

 

Dept. of Hydrology, Water Resources Management and Water Protection 
Leichtweiss-Institute of Hydraulic Engineering and Water Resources (LWI) 
Technical University Braunschweig 
*also at: Institute for Environment and Resources (IER), Vietnam National University  
– Ho Chi Minh City, Vietnam. 
 

In Vietnam where point source controlling is already very difficult, non-point sources are 
not addressed in water quality management.  
Watershed water quality modelling is required in order to account for these sources. 
However, simulation of nutrient dynamics during flood events induced by point and 
diffuse sources is rather limited in literature, especially under tropical conditions and in 
developing countries like Vietnam. Furthermore, data limitations bring certain constraints 
for the implementation of available packages.  
In this paper, a robust modelling system is presented with the aim to fulfil this gap i.e. 
capturing the dominant processes within a catchment while requiring low input data. 
This system includes four coupled components that run simultaneously within a 
Microsoft Excel spreadsheet. The components are: (1) the Geomorphologic 
Instantaneous Unit Hydrograph (GIUH) for runoff generation, (2) a simplified erosion 
dynamic model, (3) loading functions for nutrient generation, and (4) a simple river 
routing to include point source disposals. The model operates in a semi-distributed 
fashion where each land cover type represents a modelling unit. Fluxes are calculated 
and accummulated at sub-catchment outlet and finally routed through river networks. 
Model parameters are mostly extracted by processing Digital Elevation Model (DEM) 
and overlaying/aggregating maps within a Geographic Information System (GIS). Other 
paramters can be obtained from literature and/or directly measured from the field. The 
integrated model has been successfully tested for different flood magnitudes in 2008 at 
the Tra Phi catchment (21 km2) in Southern Vietnam.  In addition, analysis of uncertainty 
propagation caused by highly uncertain input data and model parameters was carried 
out using Monte-Carlo simulations. Results showed good aggreements between 
simulated and observed nutrient concentrations. Therefore, the model can be 
considered as an operational tool for water management in small mountainous 
catchments in this region, especially for wastewater allocation. 
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WINTERWHEAT - INCREASED EROSION DURING WINTER PERIOD IN 
NORWAY 
 
Lillian Øygarden , Heidi Grønsten, Rut Skjevdal . 
Bioforsk-Norwegian Institute for Agricultural and Environmental Research. Soil and    
Environment Division. Email:  Lillian. oygarden@bioforsk.no, 
 
In Norway the area used for winter wheat production is increasing, in some areas up to 
50 % of the cereal area. Most erosion during Nordic climatic conditions occur during late 
autumn and especially during snowmelt period. Farmers get subsidies for leaving their 
soil in stubble during autumn and winter period and the subsidies are graded after 
erosion risk of the areas. Many farmers are interested in growing winter wheat to get a 
plant cover as soil protection during winter period. Winter wheat gives higher yield and is 
therefore economic beneficial for farmers. 
 
In a project (2002 - 2007) the purpose was to study effects of different soil tillage 
methods for winter wheat on soil erosion. Direct drilling, autumn harrowing, autumn 
ploughing and spring tillage was compared. Two sites in south eastern Norway were 
chosen for plot studies. In each site 4 plots (8 m * 22 m) with 2 replicates  were 
established. A monitoring station by the end of each plot collected surface runoff and 
was instrumented for water sampling. Sampling was event based, after each rainfall 
event or daily during snowmelt. The Hellerud site had clay soil influenced by land 
levelling. This soil has a higher erosion risk than the other site Øsaker also representing 
marine sediments (silty clay loam) but lesser influenced by land levelling.  
 
Weather conditions varied between years resulting in very different runoff and erosion 
conditions. The two first years of the study there were very few runoff events during the 
autumn period and consequently the soil losses were small. In the third year however, 
intensive rainfall (105 mm) occurred shortly after tillage and sowing. Consentations of 
suspended solids in runoff from plots varied from 5 mg/l with direct drilling, 1110 mg/l 
with autumn harrowing and 5820 mg/l with autumn ploughing for the Øsaker site. The 
same event for the Hellerud site gave consentrations in runoff from 235 mg/ l for direct 
drilling, 824 mg/l for autumn harrowing and 1900 mg /l for autumn ploughing to winter 
wheat.  Light autumn harrowing reduced soil loss with 66% (silt loam) and 79% (clay) 
compared to traditionally ploughed winter cereals. Direct drilling or no-till reduced soil 
loss with 88%.Erosion was even higher from autumn tilled winterwheat than for autumn 
tilled spring cereals.  Scenarioes for climate change indicates more rainfall during 
autumn period and this can lead to higher risk of soil erosion in winter wheat areas. 
Based on research results the regulations and environmental subsidies have been 
changes. E.g in the County of  Østfold: Farmers who choose winter wheat  will only 
receive economic support if they locate winter wheat to areas with low erosion risk and 
in addition have control with surface runoff and establish buffer strips along streams.        
 
References: Grønsten, H.A. Øygarden, L., Skjevdal, R. 200. Effects of traditional soil tillage, autumn 
harrowing and direct drilling of winter wheat on runoff, erosion and nutrient losses. Bioforsk report Vol. 2 
Nr. 60/2007. 71 pp.   
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SUBMARINE WATER DISCHARGE DETECTION, NEAR URBAN AREAS 
IN GREECE USING ASTER AND LANDSAT IMAGES. 
 
Rokos Evaggelos, National Technical University of Athens, Iroon Politechniou 9, 
Zografou, Greece. e-mail:  vag@metal.ntua.gr 
Markantonis Kostas, National Technical University of Athens 
Koumantakis Ioannis, National Technical University of Athens 
 
In this paper, we investigate the contribution of satellite image processing in submarine 
springs detection in certain karst areas in Greece. Aster and Landsat images of possible 
or identified coastal and submarine springs in karstic areas have been processed and 
analyzed. The results have been compared and presented here. The regions that have 
been selected as research areas are Eastern Korinthia and Eastern Crete.  
 
Both regions that were chosen for this research are similar in geological and 
hydrogeological conditions (karstic environment) and in both there have been problems 
of sea water intrusion and ground water salinization, which are major problems not only 
for drinking water supply quality but also for the agriculture and tourism, which are the 
main financial resources of both areas. By identifying the ground water discharge into 
the sea water, the sea water intrusion areas are also identified. 
 
Combined with geologic and hydrogeologic data and with in situ research, Remote 
Sensing can provide useful information about the positions and the size of submarine 
springs. Thermal channels and/or sensors onboard of satellites such as LANDSAT 7 or 
ASTER can provide more accurate information on temperatures contrasts. 
Landsat 7 ETM + was used for the Eastern Korinthia area and Aster was used for 
Eastern Crete area.The date of the Aster image is 26-11-2001 and the date of the 
Landsat 7 image used in this research is 5-4-2002 . Various image processing 
techniques were applied on the Landsat and Aster images, including thermal band 
processing, selected RGB composites, band ratios and principal components analysis. 
Thermal band processing and was proven to be the most helpful and suitable method in 
submarine springs detection, by identifying thermal anomalies on the sea. ER Mapper 
(version 7.0) is the image processing/GIS software that was used in this research. The 
best image processes are displayed in this poster presentation. 
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VERTICAL NUTRIENT FLUXES IN SOILS OF URBAN AGRICULTURE:  
A STUDY OF N, P, K AND PESTICIDES LEACHING IN BOBO 
DIOULASSO (BURKINA FASO) 
 
S.A.K. SANGARE 1,2, E. COMPAORE 1, M.P. SEDOGO 1, C.L. BIELDERS 2 , M. 
VANCLOOSTER 2 
1 Institut de l’Environnement et de Recherches Agricoles,  
2 Université catholique de Louvain E-mail : Sheick.sangare@uclouvain.be 
 
Urban agriculture (UA) increasingly supplies food and non-food values to the rapidly 
growing West African cities. However, with its typically heavy use of agrochemicals, 
untreated municipal waste and sewage as inputs for crop and vegetables production, 
UA bears severe risks of soil and ground water contamination. This study aims at a 
consistent quantitative characterisation of vertical transfer of nitrogen (N), phosphorus 
(P), potassium (K), and pesticides in the soil of different types of UA crop with special 
emphasis on their seasonal and spatial variation in order to minimize negative side 
effects on environmental health. The study was carried out in Bobo-Dioulasso with 
South-soudanian climate type. The following methodology was used: in four 
representative gardens, some TDR soil moisture probes, together with CTN soil 
temperature probes installed horizontally at 10; 30 and 60 cm depth were used to 
monitor rapid changes in soil moisture and total solute concentration. Vertical leaching 
losses of N, P and K were determined concurrently with the water balance study over 12 
months. Leachates were collected with Si-Carbide suction plates, analyzed for total P, 
N, and K and periodically checked for pesticides residues. The selected sites were 
equipped below the crops’ rooting depth with anion/cation exchange resin cartridges for 
monitoring the leaching of K, NO3, NH4, and PO4. Four vegetable cultivation crops were 
evaluated: Tomato, Cabbage, Carrot and lettuce. Three treatments were used: - T100: 
normal amount of organic and mineral fertilizers (gardener’s practice), - T70: 70 % of 
normal amount of organic and mineral fertilizers, and T0: no fertilization.  
The preliminary results shown that the reduction of amount of fertilization didn’t 
significantly affect crop production and that the initial nutrients in soil can support two 
crop cycles before fertilization. The reduction of the amount of fertilization significantly 
reduced the amount of N total and K total in soil solute samples collected below the 
rooting depth (30 cm).  
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EFFECTS OF VEGETATED BUFFER STRIPS ON NUTRIENT EMISSION 
– A COMPARISON STUDY AT SUB-CATCHMENT SCALE 
 
Schönemann Sandra, University of Rostock, Faculty for Agricultural and Environmental 
Sciences, Institute for Land Use 
Frings Johanna, University of Rostock, Faculty for Agricultural and Environmental 
Sciences, Institute for Land Use 
Bauwe Andreas, University of Rostock, Faculty for Agricultural and Environmental 
Sciences, Institute for Land Use 
Lennartz Bernd University of Rostock, Faculty for Agricultural and Environmental 
Sciences, Institute for Land Use 
 
The efficiency of buffer strips in the reduction of nutrient export from agricultural land to 
surface waters has almost been exclusively studied at the plot-scale while catchment 
studies can not be found. The difficulty in studying the impact of vegetated buffers at 
larger scales arises from the general incomparability of catchments and river basins 
besides technical aspects.  
 
In this study we were aiming at identifying two small basins suitable for a comparison 
study in order to test the effect of buffer strips on nutrient export. Selection criteria of 
catchments were among others size, reach length to surface area ratio, fraction of tile 
drained arable land, land use, soil and presence of buffer strips. The latter criteria was 
considered as most relevant as only long term established buffer strips are believed to 
be possibly effective in today measurements especially if the groundwater path is 
considered. The investigations took place in the lowland of north-eastern Germany, in 
the federal state of Mecklenburg-Pomerania. 
 
5478 catchments between 1 and 10 km² have been analysed. 20 to 30 pre-selected 
study areas were inspected. Finally, two sub-catchments with a comparable fraction of 
arable land (90 %) which is more or less entirely artificially drained were identified. Sub-
catchment ‘Camsbäk’ has got a well established buffer strip along the one ditch with a 
variable width between 5 and 40m. There is almost no buffer strip (< 1.5 m) along the 
ditch in the ‘Fauler Bach’ catchment. A first monitoring campaign revealed the general 
high level of nitrogen-nitrate concentrations in both catchments. However, although both 
considered small basins are artificially drained, nitrate concentrations were greater in the 
‘Fauler Bach’ catchment where no buffer strips are present. In both ditches 
concentrations decreased along flow direction from spring to outlet indicating self-
cleaning processes to be operational. Future work will concentrate on groundwater 
monitoring in both catchments in addition to the quantification of the nutrient export load.  
 
Sandra Schönemann  
University of Rostock, Faculty for Agricultural and Environmental Sciences,  
Institute for Land Use, Soil Physics and Environmental Resources Conservation 
Justus-von-Liebig-Weg 6 
D-18059 Rostock 
Email: sandra.schoenemann@uni-rostock.de 
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CHANGES OF CHROMIUM AND LEAD CONCENTRATION, AND 
POSSIBILITY OF ITS APPLICATION TO ESTIMATE RELATIVE AGE OF 
ALLUVIAL DEPOSITS – LABORATORY AND FIELD EXPERIMENTS 
 
Marcin Słowik, Adam Mickiewicz University, Department of geographic and geologic 
Sciences, ul. Dzięgielowa 27, 61-680 Poznań, Poland (corresponding author: 
slowikgeo@poczta.onet.pl) 
Zygmunt Młynarczyk, Adam Mickiewicz University, Department of geographic and 
geologic Sciences, ul. Dzięgielowa 27, 61-680 Poznań, Poland 
Tadeusz Sobczyński, Adam Mickiewicz University, Department of Chemistry,  
ul. Drzymały 24, 60-613 Poznań, Poland 
 
Laboratory and field experiments were done to analyse migration ability of chromium 
and lead in alluvial sediments of the Obra river valley. Main research problem was to 
determine the relative age of the deposits using method of changes of lead and 
chromium concentration. These two chemical elements were chosen because of its low 
abilities to migrate (Robertson, 1975 in: Ball, Izbicki, 2004; Witczak, Adamczyk, 1995) 
and because of the fact that centres of weaving industry were functioning in the lower 
course of the Obra river between the XVIth and the XIXth century. One of the main 
ingredients of paints used at that time were the compounds of chromium in its trivalent 
form (alum) and lead (lead sulphate) (Mączak, 1955). Laboratory tests were done in a 
column of dimensions 40x20x200 cm, which was filled with alluvial sediments (coarse 
sands, fine sands and peats). The column was equipped with piezometers and syringes 
to observe water level and to collect water samples. During particular stages of 
experiments, water and sediment samples were collected to analyze changes of 
chromium and lead concentrations. Besides, laboratory tests regarding to horizontal 
migration of studies elements were done. To verify laboratory results, field experiments 
were done using pipes, which were beat into floodplain deposits and then supplied with 
Cr and Pb compounds. At the end of the field tests, the deposits were drilled from pipes 
and subjected to chemical analyses. Besides, alluvial sediments vertical profiles were 
collected from the Obra river valley floor to determine “natural” (unaffected by field 
tests) contents of chromium and lead. Next, organic sediments from bottom part of the 
profiles were dated using C14 method. Results of laboratory experiments has shown 
that chromium and lead can be used to estimate the relative age of alluvial deposits. 
The highest concentrations (Cr: 550 mg kg-1; Pb: 380 mg kg-1) occurred in the surface 
layer of alluvial deposits placed in the column. In the remaining part of the device, much 
lower Cr and Pb contents were noted (5-25 mg kg-1). The results of field experiments 
has shown that trivalent Cr has, in comparison with Pb and hexavalent Cr, lower ability 
to migrate vertically in floodplain deposits. However, it should be noted that migration of 
trivalent chromium was more intensive than observed in laboratory conditions. Changes 
of “natural” Cr and Pb concentrations and C14 datings has shown that, presumably, it is 
possible to apply the changes to estimate the relative age of alluvial sediments, 
excluding profiles from near bead zone of floodplain.  
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SNOW AND SNOWPACK DYNAMICS: EFFECTS ON CATCHMENT 
HYDROLOGY IN NORWAY 
 
Jannes Stolte, Bioforsk Soil and Environment 
Geoffrie Kramer, University of Minnesota 
Helen French, Bioforsk Soil and Environment 
Bioforsk Soil and Environment, 
Frederik A. Dahl vei 20, NO-1432, Ås, Norway 
jannes.stolte@bioforsk.no 
Phone: +47 92264121 
 
Climate changes will increase the frequency of extreme precipitation events, floods and 
snow melt periods. The anticipated climate change effects suggest that the potential for 
an increase in extreme runoff events will exist disproportionately during periods of soil 
frost and snow cover. For this reason, winter periods are emphasized within the 
Norwegian Research Council funded ClimRunoff project. Several factors combine during 
cold periods to increase the potential for large runoff events, including reduced 
infiltration capacity due to frozen soils and increased water stored on the landscape in 
the form of snow. Increasing runoff in spring period also might increase the losses of 
sediment and nutrients. The capability for accurately modeling catchment-scale 
hydrological processes during periods of snowpack creation and ablation is currently 
limited. Research into appropriate snowpack and snowmelt modeling tools is integral to 
gaining an understanding of the hydrologic processes which occur within a catchment 
during cold seasons. The project presented shows modeling results using the LISEM 
model coupled with snow and snowmelt modeling to create a model that can evaluate 
the run-off situations on small agricultural catchments in Norway for different scenarios. 
The measurement setup and data will be presented where runoff, sediment and P 
concentrations have been analyzed during a snowmelt period. The snow dynamics 
modeling is done using the UEB model. It showed that results from the snowmelt model 
to predict the snow water equivalent and melt water produces accurate input for the 
LISEM model to be able to calculate the hydrograph and sedigraph from single events. 



Book of Abstracts          49  

 

CONTROLS ON THE MAGNITUDE AND SOURCE OF SOIL ORGANIC 
CARBON RESPIRED AFTER SIMULATED RAINFALL IN THE 
KALAHARI 
 
Andrew D. Thomas1, Stephen R. Hoon1 and Andrew J. Dougill2 
1 Department of Environmental and Geographical Sciences, Manchester Metropolitan 
University, Chester Street, Manchester, U.K. Email: a.d.thomas@mmu.ac.uk 
2 School of Earth and Environment, University of Leeds, LEEDS, U.K. 
 
Soil respiration resulting from microbial catabolism of organic C is the largest contributor 
of CO2 to the atmosphere. Predicted temperature rises due to climate change could 
enhance respiration rates and soil organic C (SOC) loss, compromising soil fertility and 
agricultural productivity and further elevating atmospheric CO2. In African drylands such 
as the Kalahari these consequences could be particularly marked for rural livelihoods 
dependent upon farming where SOC limits fertility. Current understanding of dryland 
SOC respiration is, however, insufficient to enable prediction of the consequences of 
climatic change upon CO2 fluxes or soil fertility. Data are needed on the controls on CO2 
flux and the source of C respired to inform agricultural management plans that can 
improve adaptability to dryland environmental change.  
 
We present findings from the Kalahari where the aim was to determine the magnitude 
and controls on soil CO2 fluxes and the provenance of the respired C. Five locations 
along the Kalahari Transect in Botswana were selected on a common substrate but with 
differing annual rainfall and temperature regimes. Five purpose-built automated 
respiration chambers were used at each site over a period of 3 days to quantify hourly 
CO2 fluxes under natural (dry) conditions and after simulated rainfall events of 2mm and 
50mm. Solar radiation (PAR), air and soil temperatures were continuously recorded. The 
effect of disturbance on flux was investigated by disaggregating the surface biological 
crust. Subsoil pore space gases were also periodically sampled at 4 depths before and 
after the simulated rainfall events. The isotopic signature (δ13C) of the respired gas was 
used to deduce the substrates utilized in respiration. 
 
Average peak C flux from dry soils was c. 2 mg C m2 hr-1, increasing to c. 6 mg C m2 hr-1 
after 2mm of rainfall. Large (up to 170 mg C m2 hr-1) but short-lived fluxes were 
observed after 50mm of rain. Temporal variability in flux was substantial. Night-time 
fluxes were positively correlated with air and soil temperatures. Day-time fluxes at all 
sites fluctuated as optimal conditions for CO2 uptake via cyanobacterial photosynthesis 
and respiration varied with light, temperature and moisture.  During dry conditions the 
δ13C signal of the respired gas suggests respiration of vascular plant litter is the 
dominant C source. After heavy rainfall, however, there is a pronounced shift in the 
isotopic signal as microbial C become available as a result of hydration shock. Most 
SOC loss occurs when this glut of microbial C is respired upon wetting, resulting in large 
pulses of CO2 from the soil. Our data contribute to the improved process understanding 
necessary in order to assess likely impacts of climatically-induced changes in 
temperature and moisture on Kalahari Sand soils. 
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AGISGRID: AN EXTENSIBLE PLATFORM TO SUPPORT SOIL 
MANAGEMENT AND SOIL USE 
 
Andrea Vacca*, Roberto Demontis**, Eva Lorrai**, Alessandro Vittorio Marrone*, Laura 
Muscas**, Valentina Spanu* 
*Dipartimento di Scienze della Terra (DISTER), Università degli Studi di Cagliari, Via 
Trentino 51, I-09127 Cagliari, Italy (e-mail address of the presenting author: 
avacca@unica.it) 
**CRS4 (Center for Advanced Studies, Research and Development in Sardinia), Loc. 
Piscinamanna, I-09010 Pula (CA), Italy 
 
The increasing collection and use of environmental data, scattered in diverse 
institutions/locations with varying access policies, in a wide range of applications 
concerning sustainable use of natural resources and environmental degradation is a 
challenging situation for the uptake and exploitation of Grid and Web 2.0 technologies. 
 
AGISGRID (http://grida3.crs4.it/enginframe/agisgrid/index.xml) is the GIS computational 
service of the Sardinian GRIDA3 (Shared Resources Manager for Environmental Data 
Analysis and Applications, http://grida3.crs4.it) infrastructure, designed to provide 
authorized users the access to environmental databases and applications based on GIS 
technologies. AGISGRID is dedicated to support public and private users about land 
planning and addressing the localization of specific environmental problems. 
 
AGISGRID uses open source GIS technologies. Two GRID nodes are directly involved 
in the soil applications: the application workflow is implemented at the CRS4 node and 
the soil database is managed at the DISTER node. The input data are files (raster ASCII 
format) and database tables. The raster files have been zipped and stored in iRods. The 
tables are imported into a PostgreSQL database and accessed by the Rule-oriented 
Database Access (RDA) system available for PostgreSQL in iRODS 2.0. From the 
EnginFrame portal it is possible to view and use the applications through three services: 
“Upload Data”, ”View Data and Metadata”, and “Execute Application”. Two soil 
applications are processed: Land Suitability and Desertification Risk Assessment. 
 
The Land Suitability application, based on the FAO framework for land evaluation, 
produces suitability maps (at the scale 1:10,000), for 11 different possible alternative 
uses, that may be useful to direct municipal urban planning towards a rational land use. 
The maps, with a ASCII raster format, are downloadable by the user and viewable by 
Mapserver. 
 
The Desertification Risk Assessment application produces, by means of  biophysical 
and socioeconomic key indicators, a final combined map showing critical, fragile, and 
potential Environmentally Sensitive Areas to desertification that may be useful to direct 
land planning at catchment basin level. 
 
The problem solving capability of the platform is demonstrated using the results of one 
case study deployed for each application. 
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SNOW MELTING, SURFACE RUNOFF AND DEGRADATION OF SOIL 
 
Varlamov V. A., Trofimov S. N. Russia. 142062. Moscow region. Domodedovo. Central 
Experimental Station of ALL-RIFA, cestvarlamov@t50.ru, csviua@t50.ru 
 
Researches conducted in 1992-2008 years on sub-watersheds (25-50 ha), with a soddy 
podzolic silt loam soils, In a zone southern taiga a water erosion is one of components of the 
general process of physical degradation soils and it is observed usually  during melting of 
snow  in March – April. Erosion is defined both natural and anthropogenic factors. Stocks of 
water in a snow before melting varied within limits of 10.0-154.1 mm, in ice  on a surface of 
soil – 0.0-92.1 mm, quantity of precipitation during a surface runoff – 6.6-60.5 mm. 
Variability in stocks of water in a snow was caused by meteorological conditions and 
geomorphologic features of landscape. The greatest quantity of a snow has been 
concentrated in the lowered elements of a relief. The depth very strong freezing of soil (0-
100 cm) depend on temperature of air and height of a snow cover. Before runoff the upper 
part of a profile soils was over-saturated by moisture. Its content  in a layer  0-10 cm made 
33.6-53.8 %, a layer 10-20 cm – 25.3-51.2 %, a layer 20-30 cm – 23.9-48.4 % and in the 
most cases considerably exceeded the least field moisture capacity. It is practically 
completely excluded an possibility of infiltration of snow water in soils. In this connection the 
volume of a surface runoff corresponded to total stocks of water in a snow, in an ice and 
partially or completely in precipitations. Hence the index of a surface runoff was equal 1 or 
100 %. The positive balance of a moisture for the period of a runoff in a layer of soils 0-100 
cm on upper parts of slopes was observed only in 3 cases (19.4-52.6 mm), negative in 13 
cases (-1.3,-106.6 mm). The volume of a runoff practically did not depend on duration of 
melting snow, changes of daily average temperature of air, an exposition and a steepness of 
a slope. The runoff had positive value in maintenance of the general water balance in the 
ecosystems and in prevention of washing away of nutrients of soil at its transition to 
subsurface runoff. At the same time at infringements in the landscape organization of 
territory and soil-conservation technologies of crop production the surface runoff can lead to 
destruction and loss of fertility of soil. In a soil-conservation crop rotation: silage corn - 
barley – perennial grasses (2-3 years) – winter wheat on a slope of a northeast exposition 
by a steepness up to 20 washout of soil, defined by a volumetric method of measuring of 
wash-ins, was minimal and on the average for 13 years made 1.7 t/ha/low part of a 
slope/year and its was observed only at a runoff upon the bare surface of soil (moldboard 
plow by autumn). On a slope of east exposition by a steepness up to 40 (monoculture of the 
silage corn, bare surface of soil) the intensity of snow melting and kinetic energy of a runoff 
have been expressed a much greater degree, than on northern slope. Washout of soil 
reached on the average for 3 years made 118.7 t/ha/low part of a slope/year. It occurred in 
process of thawing of the soil and led to losses of total and available forms of nutrients and 
organic matter. The suspended material, except for colloids, was accumulated in the buffer 
strips of perennial cereal grasses or natural ranges, that’s close to the lowest elements of a 
relief along streams. Erosion represents a special case of process of global carry of 
substances from the upland to lowland and cannot be checked completely. Losses of soil 
can be reduced to a minimum at sod cover of the basic water-runoff-ways and the parts of 
slopes, that’s exposed to erosion. The estimation of physical degradation of the soils 
demands perfection of methods and methodology of researches, including scale erosive 
mapping and accumulation of washout in a bottom sediments. 
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SPATIAL ANALYSIS OF LAND USE ACTIVITIES AND VULNERABILITY 
MAPPING OF AQUIFER MEDIA, USING DRASTIC INDEX METHOD IN 
GIS ENVIRONMENT. THE CASE STUDY OF ELASSONA  COUNTY, 
GREECE 
 
Eleni Vassiliou: National Technical University of Athens, Iroon Polytechneiou 9, 
Zografou, Greece; e-ma: elvas@metal.ntua.gr, phone:+302107722095  
Paraskevas Tsangaratos : National Technical University of Athens 
Ioannis Koumantakis: National Technical University of Athens 
Dimitrios Dimitrakopoulos: Public Power Corporation of Greece 
 
The current groundwater and surface water quality in the watershed of Elassona basin, 
located in central Thessaly, Greece, and their spatial relationship with land-use activities 
were analyzed by implying a spatial model. In addition, we examined whether the future 
exploitation of the two lignite deposits found in the basin would cause significant 
quantitative and qualitative changes to the water resources of the basin. The model was 
developed on the basis of existing data derived from 38 sampling points taken from the 
karstic aquifers localized at the north part of the basin and from the aquifer of the 
Neogene-Quaternary sediments. Hydrochemical and water table measurements were 
performed producing a series of spatial probability maps, using geostatistical methods 
and compared with previous studies. From the analysis of the produced maps we were 
able to classify areas where groundwater protection or monitoring would be critical but 
also to determine the natural or anthropogenic factors that best explain the occurrence 
and distribution of elevated concentrations of certain ions or metals.  
 
In the next step of the study DRASTIC index method was employed in order to produce 
a vulnerability map based on specific parameters, classification and rating principles 
(aquifer characteristics, geological and hydrogeological environment), along with 
multilayer analysis performed by the utilization of GIS technology. From the produced 
vulnerability map we were able to predict which areas are more likely to become 
contaminated as a result of activities at or near the land surface. The groundwater 
quality parameters estimated in the first step, were used to evaluate the suitability and 
ability of DRASTIC index in the study area, as a proper validation method for the 
outcomes of DRASTIC method. 
 
The development of a vulnerability map in the studied area along with the spatial 
probability maps are thought to be a valuable tool used by local land-use planners, 
ecologists, and managers to protect water supplies and identify land-use planning 
solutions and monitoring programs in vulnerable areas. 
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EVALUTION OF DEGRADATION OF SOME AGROPHYSICAL 
PROPERTIES OF THE GRAY FOREST SOILS  
 
M.P. Volokitin and V.V. Demidov 
Institute of Fundamental Problems of Biology of the Russian Academy of Science, 
Pushchino, Russia 
 
Degradation manifests itself both in the decrease in soil productivity as a result of 
transformation of soil properties and in the total destruction of soil cover and 
development of rill and gully erosion. Soil degradation tends to increase and spreads 
over a large area within the agricultural zone. Therefore, investigations aimed at the 
prevention of physical degradation of soils are of great importance. 
The investigations were carried out at the experimental field station of the Institute of 
Physicochemical and Biological Problems in Soil Science Russian Academy of Sciences 
in Pushchino. The following variants of soil management were chosen: permanent black 
fallow (5 years old), uncut grassland (7 years old), cut grassland (12 years old), winter 
wheat with grasses, and grasses sown for 2 years in the five-field rotation. 
The type of soil management affects agrophysical properties of gray forest soil, i.e., bulk 
density, water retention capacity, and soil macrostructure. Numerous parameters 
characterize soil as a bio-abiotic body, but the aggregate composition may be among 
the most reliable parameters that distinguish soil from other natural formations. 
Changing environmental conditions primarily affect the formation and composition of soil 
aggregates. The aggregate composition of the soil studied is supporting evidence of this 
statement. We can arrange the types of soil management in order of their decreasing 
adverse effect on the water-stable properties of soil as follows: fallow, winter crops with 
grasses, grasses used during two years, cut grassland, and uncut grassland. Increasing 
soil degradation leads to an increase in bulk density and swelling capacity of 
macroaggregates, a decrease in porosity, and an increase in variability of the water 
stability of the macrostructure. 
In recent years, bulk density has been considered as an integral indicator of physical 
properties of soil. It was found that field moisture capacity decreases from 0.42 to 0.24 
g/g as the bulk density increases from 1.14 to 1.51 g/cm3. Thus, soil compaction causes 
an abrupt decrease in the supply of available water.  
The compaction of gray forest soil and the degradation of its macrostructure have 
caused a change in the water permeability. The minimum water conductivity measured 
in the field was in the soil under permanent fallow owing to the low water stability of 
macroaggregates, despite the fact that the upper layer of soil (0-20 cm) was sufficiently 
loose. An increase in the filtration coefficient of the soil under perennial grasses of the 
second year was recorded. 
Soil degradation can occur on any of the levels of structural organization of the soil. For 
instance, processes of degradation in the gray forest soil under 5-year fallow are 
observed at the aggregate and horizon levels of structural organization. 
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IMPROVING THE AVAILABILITY OF POTASSIUM FROM FELDSPAR IN 
SANDY AND CALCAREOUS SOILS, EGYPT 
 
Wahba, M. M. and Darwish, Kh. M. 
Soils & Water Use Dept., National Research Centre, Cairo, Egypt. 
moniermorad@yahoo.com 
 
Sandy and calcareous soils are very poor in plant nutrients, specially potassium, and 
such great problem may be solved by applying organic matter and clay minerals. 
Therefore, when using natural sources such as clay mineral (feldspar) a designed 
specific management programme for applying these sources may become a suitable 
solution for reducing use of chemical fertilizers. Three treatments (control, feldspar, and 
feldspar mixed with compost) were applied in two types of soil (calcareous and sandy). 
Results show that the addition of both compost and feldspar individually or together 
increased available potassium content as compared to control. The application of 
feldspar alone increased the available potassium content in calcareous soil more than in 
sandy soil (6.62 and 5.24 %), respectively. Results also indicated that applying a mixture 
of organic manure and feldspar in calcareous and sandy soils led potassium to increase 
by 35.22 and 23.50 %, respectively. Therefore, the experiment cleared that the optimum 
way for using the feldspar in calcareous and sandy soils must be by combining it with 
organic matter. Finally, the application of K-feldspar in calcareous was better than in 
sandy soils in increasing the potassium level. 
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HETEROGENEOUS DISTURBANCE AND BIODIVERSITY: CASE 
STUDIES FROM MILITARY TRAINING AREAS IN GERMANY 

 
Steven D. Warren, Center for Environmental Management of Military Lands, Colorado 
State University, (corresponding author) 
Anke Jentsch, Störungsökologie und Vegetationsdynamik, Universität Bayreuth and 
Helmholtzzentrum für Umweltforschung UFZ  
Martin Alt, Störungsökologie und Vegetationsdynamik, Universität Bayreuth 
Alexander Ulmer, Störungsökologie und Vegetationsdynamik, Universität Bayreuth 
Reiner Büttner, Institut für Vegetationskunde und Landschaftsökologie, IVL 
 
The heterogeneous disturbance hypothesis suggests that biodiversity is maximized 
where multiple kinds, frequencies, severities, periodicities, sizes, shapes, and/or 
durations of disturbance occur concomitantly on a landscape in a spatially and 
temporally distributed fashion. There is a growing body of evidence that military training 
areas are among the most biodiverse landscapes in the regions where they occur. We 
suggest this is true, at least in part, due to the heterogeneous nature of the disturbances 
that occur there. On a typical military training area, some portions are heavily disturbed 
by a variety of forms of disturbance; other portions are generally untouched. Between 
the two extremes exists a broad spectrum of disturbance and succession. This creates a 
diverse mosaic of habitat patches, each favored by a unique suite of species. 
 
Threatened and endangered (red list) species garner more public attention and research 
funding than more common species. In order for the heterogeneous disturbance 
hypothesis to be valid in the context of threatened and endangered species, at least 
some of those species must necessarily prefer severely disturbed habitat patches. While 
many endangered species show significant preference for undisturbed habitat, we 
provide conclusive evidence that others are disturbance dependent, with some requiring 
extremely disturbed sites during at least some part of their life-cycle. 
 
We conclude that, contrary to common perception, anthropogenic disturbance is not 
necessarily negative.  Indeed, it can be a positive, and sometimes necessary, factor in 
maintaining biodiversity and ecosystem health if applied in a heterogeneous fashion. 
 
Data collected recently from Grafenwöhr Training Area in Germany, indicates that 
habitat heterogeneity, as a function of disturbance, is positively related to plant 
biodiversity. Initial results suggest that spectral diversity of the landscape, as detected in 
satellite imagery, is positively correlated to habitat diversity and to plant biodiversity. As 
such, it may become possible to identify areas of probable high biodiversity using 
satellite imagery, thus reducing the cost of and dependence on field labor. 
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COMPLEX FIELD EXPERIMENT FOR NITRATE MIGRATION 
PROCESSES STUDIES IN THE PLANT-SOIL-GROUNDWATER SYSTEM 
OF LJUBLJANA FIELD 
 
Vesna Zupanc, University of Ljubljana, Biotechnical Faculty, Agronomy Department, 
Ljubljana, Slovenia 
Martina Šturm, Jožef Stefan Institute, Department of Environmental Sciences, Slovenia 
Nina Maršić-Kacjan, University of Ljubljana, Biotechnical Faculty, Agronomy 
Department, Ljubljana, Slovenia  
Sonja Lojen, Jožef Stefan Institute, Department of Environmental Sciences, Slovenia 
Peter Korpar, University of Ljubljana, Biotechnical Faculty, Agronomy Department, 
Ljubljana, Slovenia  
Branka Bračič-Železnik, Drinking Water and Sewerage System Public Utility, Ljubljana, 
Slovenia 
Janko Urbanc, Geological Survey of Slovenia, Ljubljana, Slovenia 
Marina Pintar, University of Ljubljana, Biotechnical Faculty, Agronomy Department, 
Ljubljana, Slovenia 
 
Many Slovenia flat arable areas lie either above groundwater aquifer or in the vicinity of 
the surface waters. Gravel aquifer of the Ljubljana Field is the drinking water source for 
almost 300 000 inhabitants of Ljubljana and its vicinity. In flat areas of Ljubljana field 
there is conflict of interest between agricultural, urban and industrial sector regarding 
water use and consequential water pollution. Over 1990 ha of agricultural land are 
situated on the drinking water sources protection zones, which covers over the 35% of 
the Ljubljana field. Agriculture is presumed to be the main non-point polluter of 
groundwater, and nitrate is the indicator for groundwater chemical status. Main 
character on Ljubljana Field experiment area is sandy and gravely soil with shallow 
groundwater table – 6 m (vicinity of Sava river) General lithology of the Ljubljana aquifer 
is thick river sediment layer. Aim of the experiment was to determine nitrate distribution 
in a system soil water- plant- groundwater. Four treatments were applied in the two year 
experiment situated on vegetable field. One treatment represented the farmer’s practice 
of irrigation and fertilisation, two treatments with drip irrigation technology, one of them 
fertigation, and a control (farmer’s irrigation, no fertilization). Because there are many 
possible sources of nitrate in Ljubljana aquifer, i.e. agriculture, sewage, natural sources, 
etc., 15N in NO3 fertiliser was used as a tracer. Soil water status was measured. Nitrate 
concentration and 15N content were measured in plant, soil water and in groundwater in 
the adjacent piezometers. This experiment provided many data for analytical review as 
well as input data for modelling of the unsaturated zone. Nitrate concentration 
measurements in soil water and groundwater showed different seasonal pattern. 
Groundwater seasonal pattern of nitrate concentration was in accordance with the 
highest Sava river discharge peak recorded during spring time (March 2007, 2008) and 
not with increased NO3 concentrations measured in soil water. 15N variation between the 
wells was insignificant. Influence of fertilisation of the experimental field (30x70m) on the 
nitrate concentration in groundwater was insignificant. The reason for this could be the 
insufficient size of the plot where the 15N tracer was applied.  
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EFFECTIVE MITIGATION OF P LOSSES BY FOCUSING ON HIGH RISK 
AREAS 
 
Marianne Bechmann, Norwegian Institute for Agricultural and Environmental Research, 
Bioforsk  
Fred.A.Dahls vei 20 
1432 Ås, Norway 
 
According to the EU’s Water Framework Directive, costs of mitigation methods for 
improving water quality should be evaluated for implementation of costeffective 
methods. In Norway, a work is going on to define costs of mitigtion methods for P losses 
from different sectors. In generell, the results are pointing to agriculture as the most 
costeffective sector for methods to mitigate P loss. However, the effect of mitigation 
methods in agriculture shows great variability with the highest effect for areas defined as 
high risk areas and sometimes low effect of mitigation methods implemented on areas 
with low risk of P losses.  

Since the early 1990’s subsidies for reduced tillage in Norway, has been given to 
farmers according to erosionrisk of their soils. Detailed soil maps for agricultural areas 
define the erosion risk class for each field and are used to define the level of subsidies 
for each farm. The erosion risk classes are 1: < 500 kg/ha; 2: 500-2000 kg/ha; 3: 2000-
8000 kg/ha 4: >8000 kg/ha and subsidies has primarily been given to reduced tillage in 
erosion risk class 3 and 4.  

The effect of reduced tillage has been modelled for different tillage methods on the 
different erosion risk classes based on data from lysimeter studies in south-eastern 
Norway (Lundekvam, 2002). For example, the effect of no autumn tillage compared to 
autumn tillage on P loss from soils in erosion risk class 3 was estimated to approx. 5 kg 
P/ha, whereas the corresponding effect in erosion risk class 2 was approx. 1.5 kg P/ha. 
Anticipating that the cost of no tillage are the same for soils in the two erosion risk 
classes, the cost-effectiveness will be 60 Euro/kg P in erosion risk class 3 and 200 
Euro/kg P in erosion risk class 2.  

Implementation of mitigation methods at the landscape scale, e.g. buffer sones along 
water ways and constructed wetlands, will also have a higher effectivity with higher input 
of sediments and P, while the costs of building a constructed wetland do not change 
much according to the amount of P retained. Accordingly, the constructed wetland has a 
higher costeffectiveness in areas with high erosion compared to areas with low erosion 
and corresponding P loss. 

Defining risk of P losses and effect of mitigation methods are hence a prerequisite for 
the most costeffective mitigation strategy. The risk of P losses may be defined by the P 
index, comprising the combined effect of mitigation methods on P status, erosion and 
retaining of P in the landscape. Though calculations of costeffectiveness include huge 
variation and uncertainty, they may guide managers as to which mitigation methods 
should be prioritized within a catchment and on which areas.  
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SWEDISH HYDROLOGICAL PREDICTIONS FOR THE ENVIRONMENT 
(S-HYPE) - NATIONAL PROCESS-BASED MODELLING TOOL TO 
SUPPORT WATER AUTHORITIES WITH NUTRIENT SCENARIOS IN 
CATCHMENTS AND THE COASTAL ZONE 
 
Joel Dahné, Swedish meteorological and hydrological institute (SMHI) 
 
A new hydrological model called HYPE (Hydrological Predictions for the Environment) 
developed at SMHI has recently been calibrated and evaluated for Sweden (S-HYPE). The 
aim is to provide the water authorities (WA) in Sweden with a tool for decision making in 
their work with the Swedish interpretation of the water framework directive (WFD).  The 
water authorities are challenged with the task of classifying all water bodies and river 
reaches in Sweden (approximately 40 000) according to their chemical and ecological 
status. The model will also be used by the WA in making action plans analyses for lowering 
the load of nutrients to the coastal zone of the Baltic Sea. S-HYPE has been tested within 
the HOME water system for visualisation of results, calculation of source apportionment and 
estimating the effect of various nutrient reducing measures. The HOME water divides the 
coast into 606 marine basins. Today, HOME water is already operational but the model 
used is at a lower resolution than required by the WA. The challenge in the new model 
approach is the high spatial resolution and process description required for scenario 
simulations. In the HYPE model structure, the landscape is divided into sub catchments 
given an area, altitude and water flow directions (i.e to down stream sub catchment). 
Furthermore, each sub catchment is divided into classes according to differences in 
vegetation, soil type and soil depth. Each of these classes can have a maximum of three soil 
layers with individual thicknesses, each layer with individual computations of soil wetness 
and nutrient processes. In agricultural lands, the soil is divided into the maximum number of 
layers, representing the top soil, intermediate layer and a sub layer. The model simulates 
water flows, and soil turnover of nitrogen and phosphorus for all classes within each sub 
basin. Nutrients follow the same pathways as water in the model: surface runoff, macropore 
flow, tile drainage and groundwater flow. Rate coefficients and parameter values are related 
to either soil type or vegetation. Rivers and lakes are described separately with routines for 
turnover of nutrients in each hydrological compartment. The data required by the model, 
besides the geographical attributes mentioned above, are daily precipitation and daily mean 
air temperature. At the moment the model consists of 17 000 sub catchments covering 
almost 500 000 km2, including parts of Norway and Finland with runoff to Sweden. The 
number of sub catchments within S-HYPE will increase with time to harmonize with the 
WFD. S-HYPE has recently been tested in operational mode and evaluated over a ten year 
period regarding flow, and nitrogen and phosphorus concentrations. The results shows high 
accuracy regarding the hydrological part for the unregulated watercourses where the model 
is able to capture fluctuations well, with a median R2 of 0.74, 168 gauging stations (g.s). The 
mean absolute error for both regulated and unregulated (total 322 g.s ) is 10%. For the 
nutrients, the model manages to describe the spatial variation and distuinguish between 
high and low concentrations. But the fluctuations in time are not well captured, especially for 
phosphorus. The mean absolute error for total Nitrogen (600 g.s) and total Phosphorus (598 
g.s) is 37% and 57% respectively. 
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LEAVING FIELDS AND REACHING STREAMS - PHOSPHORUS 
EMITTED FROM EXCLUSIVELY AGRICULTURAL HEADWATERS 
 
Daniel Fiala, Pavel Rosendorf, Tereza Urbanová, T.G. Masaryk Water Research 
Institute, P.R.I. 
 
Czech Republic has problems with eutrophication of freshwaters similar to other densely 
inhabited developed states of temperate zone. Community of phytoplankton is regularly 
dominated by noxious cyanobacteria during summer stratification in a lot of reservoirs. 
Large rivers lost their dilution capacity for treated municipal wastewaters during the 
period of low discharge and with increasing temperature develop to the same stage – 
dense algal blooms. Those water bodies are suspected not to reach good ecological 
status according to WFD. 
 
While limnologists are quite sure that phosphorus is prevailing cause, water managers 
ask for its sources and priorities to treat. Basic apportionment would be simple task for 
water authorities in stable socio-economic circumstances. It is not a case of Czech 
Republic in the last two decades. While municipal and industrial point sources of 
pollution have been the first targets of massive investment into WWTP´s (and CZ should 
install further WWTP for hundreds of municipalities according 91/271/EC Directive until 
2010), non-point sources were rather left to self-development. Namely agriculture is 
characterized by cattle and pig stock decline after 1989 to ²/5 or ½ respectively, manure 
and slurry production logically followed. The same drop is documented for mineral 
fertilizers consumption (only in P to 1/6), all resulting in long-term decrease of the P soil 
storage. 
 
In this context, the goal of our research is to characterize P emissions from arable land, 
but according to their algal availability. Availability in our understanding is extended not 
only to distinguishing chemical form, but the time of season and the kind of water body, 
where and when the impact would take a place (e.g. which dominant algal group will 
benefit). 
 
In 2006 over 150 one-shoot samples from exclusively agricultural headwaters were used 
to characterize major soil types in CZ (median of PO4-P = 0.025 mg/l; Eutric Fluvisols 
and Dystric Cambisols are the ends of gradient). From 2007 to 2009 we are sampling 25 
watersheds monthly for baseflow evaluation (preliminarily March-April low and 
November high; preliminary specific yields are 45 - 1kgTP/km2/yr). Simultaneously we 
installed series of passive samplers for suspended solids to trap periods with elevated 
flow (from 0.8 TP* during snowmelt to nearly 1000 TP* during erosion runoff; TP* means 
maximum value from I-XII of total P in baseflow).  
 
Our final outcomes will help to precise apportionment between point and non-point P 
sources in Czech Republic and specify impact of phosphorus emitted from arable land 
on phytoplankton in different water bodies during all the year. 
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REVIEW OF PREDICTING TOOLS FOR “CONTRIBUTING AREAS”  
 
Martin Frey1, Nadine Konz2, Volker Prasuhn2, Christian Stamm1 
1Eawag, Swiss Federal Institute of Aquatic Science and Technology,  
Überlandstrasse 133, 
8600 Dübendorf, Switzerland 
2Agroscope Reckenholz-Tänikon Research Station ART, Reckenholzstrasse 191,  
8046 Zürich, Switzerland  
 
Areas with disproportionately high pollutant losses are of great environmental concern 
and have been recognized as priority areas for the control of water pollution. Water 
bodies may be polluted by pesticides that impair the aquatic ecosystem, by nutrients 
causing eutrophication and by soil erosion which additionally leads to clogging in the 
river bed. To reduce this diffuse pollution efficient mitigations have to be found. Policy 
makers are interested in options with maximal effect by simultaneously maintaining the 
costs as low as possible. Therefore, limiting mitigations to the most critical areas would 
be most effective. So far, different studies on diffuse water pollution indicate that losses 
of pesticides, phosphorus, nitrogen, and sediments to surface water originate from a 
limited part of a catchment (contributing areas).  
 
We searched the literature for scientific proofs that confirm the contributing area 
concept. Furthermore, we looked for predicting tools that allow identifying such risk 
areas. Thereby, we are most interested in how well these different tools perform. 
Therefore, we scanned the literature for evaluation data on contributing areas and 
analysed them statistically by using a Receiver Operating Characteristic (ROC) analysis. 
The aim is to present how this methodology can be useful for evaluating the accuracy of 
indicators that predict the risk for water pollution of a certain area and present results of 
such evaluations.    
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A PLOT TREE STRUCTURE TO REPRESENT SURFACE FLOW 
CONNECTIVITY IN RURAL CATCHMENTS AND FACILITATE 
LANDSCAPE MANAGEMENT AND WATER PROTECTION 
 
Chantal Gascuel-Odoux*, Pierre Aurousseau, Marie Odile Cordier, Francis Macary, 
Catherine Grimaldi 
* INRA, UMR1069, Soil Agro and hydroSystem, F-35000 Rennes, France 
 
Agricultural landscapes are structured by a mosaic of farmers’ fields whose boundaries 
and land use change over time, and by linear elements such as hedgerows, ditches and 
roads, which are more or less connected to each other. Such man-made features are 
now well known to have an effect on catchment hydrology, erosion and water quality. In 
such agricultural landscapes, it is crucial to have an adequate functional representation 
of the flow pathways and define relevant indicators of surface flow connectivity over the 
catchment towards the stream, as a necessary step for improving landscape design and 
water protection. 
A new approach is proposed to build the drainage network on the identification of the 
inlets and outlets for surface water flow on each farmers’ field, estimating the relative 
areas contributing to the surface yield. The delineation of these areas and their links in 
terms of surface flow pathways provides us with a pattern of relationships between 
individual plots, i.e. going from each plot to the other plots over the entire catchment. If 
present, linear networks such as roads and hedge rows, or land use such as grasslands 
and woodlands modify this tree structure. The drainage network is therefore composed 
of a set of elementary plot outlet trees labelled by attributes while the global plot outlet 
tree represents the pattern of surface flow relationships over the catchment. 
This drainage network has been applied to different catchment areas. It greatly reduces 
the number of objects in comparison with a drainage network made up of pixels or DEM 
cells. It provides a simple and appropriate way of representing the surface flow 
connectivity from plot to plot over the catchment, which leads to a functional display of 
data for decision support. It allows us to highlight the plots of potential risk regarding the 
surface runoff which are not very extended on the studied sites and mainly located 
closed to the stream. The results are discussed in front of suspended sediment budget 
and rating curves analysed at different temporal scales on these catchments. This 
analysis confirms the key role of the banks, the riparian zone and the artificial areas in 
the suspended matter export. This tool has been included and in different modelling 
approach (herbicide contamination) and in Territ’eau, an operational framework 
dedicated to implement mitigations measures  
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ASSESSMENT OF UNFERTILIZED FIELD STRIP EFFICIENCY BY 
ANALYTICAL MODELS FOR LINKING SOIL SURFACE SOURCE 
ZONES TO SURFACE WATER RECEPTOR ZONES 
 
Piet Groenendijk 
 
Lowlands are characterized by a relatively flat landscape and intensive drainage and 
discharge systems. Surface water pollution prevention demands for information on the 
position on magnitude of source areas. Areas with a shallow groundwater table are 
vulnerable for leaching of high adsorbing, non-decaying solutes (phosphate, heavy 
metals). The non-linear adsorption characteristic often yields a relative sharp solute and 
adsorption front after long periods of burdening the soil surface. The source area of the 
surface water loading can be characterized by the stream path pattern and the depth of 
the sorption front. 
 
The hydrological conditions and solute decay properties exert influence on the 
denitrification which is considered as a governing process of nitrate reduction in riparian 
buffer strips. The stream path pattern plays a major role in understanding the 
mechanisms that determine the effectiveness of unfertilized field edge, as it is related to 
the width of the strips. 
 
A quick scan of the unfertilized field strip efficiency with limited data available requires 
simple approaches, but also when detailed data are available and distributed models are 
applied, the conceptual description of solute transport is essential for the efficiency 
assessment. Distributed catchment models mostly have limited possibilities for 
refinement of the model discretization and riparian zones of 5 or 10 m width along field 
ditches and streams in intensively used agricultural areas do often not fit in the spatial 
discretization of these models. This demands for the incorporation of simple 
approaches,  essentially based on 1D and pseudo 2D flow concepts within a spatial 
simulation unit, for describing 2D and 3D water flow and solute transport patterns along 
streams and in the hyporheic environment.  
 
Simple analytical model were developed to address sorbing solutes and decaying 
solutes in either a thin soil layer drained by a perfect water course or an infinite thick soil 
system drained by a line drain. Different assumptions about the depth of the phosphate 
enriched zone or the reaction kinetics and the distribution of the denitrification 
parameters with depth were made. In our study it appeared that the effectiveness of an 
unfertilized field strip is dependent on both reducing the input and the specific position 
beside water course. The results of the study can be used in an appraisal of areas 
where buffer zones can successfully be installed and the model can also be used for the 
extrapolation of results of detailed models and extrapolation to other fields using a 
limited number of key parameters. 
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ASSESSING PHOSPHORUS LOSSES FROM SOIL AND MANURE TO 
ENHANCE PREDICTIONS OF CRITICAL SOURCE AREAS 
 
Claudia Hahn, Agroscope Reckenholz-Tänikon Research Station ART, Switzerland & 
ETH Zurich; Contact: Claudia Hahn, Reckenholzstrasse 191, 8046 Zurich, Switzerland, 
claudia.hahn@env.ethz.ch 
Volker Prasuhn, Agroscope Reckenholz-Tänikon Research Station ART, Switzerland 
Christian Stamm, Swiss Federal Institute of Aquatic Science and Technology, Eawag 
Rainer Schulin, ETH Zurich, Institute of Terrestrial Ecosystems ITES, Switzerland 
 
Eutrophication of surface waters is still a big issue regarding water quality. While 
phosphorus (P) losses from point-sources could be reduced drastically, diffuse P losses 
from agricultural land are still a major cause for eutrophication of surface waters. 
Different studies indicate that most P losses originate from small regions of a catchment 
only. The localisation of such critical source areas (CSA) is expected to be critical for the 
design of efficient and cost-effective mitigation schemes. 
 
Lazzarotto (2005) developed a semi-distributed model to predict such critical source 
areas in the Lake Sempach region (Switzerland). In general, the model results were 
promising but several questions arose regarding the respective roles of incidental P 
losses (IPL) and P losses from soil. To investigate those questions sprinkling 
experiments were carried out in summer 2008 in the catchment of Lake Baldegg in the 
Swiss Plateau. They were performed on two different sites with a relatively low and with 
high concentrations of P in the topsoil, respectively. On each site 8 runoff plots were 
installed and manure was applied on half of the plots, simulating band application 
technique. Artificial rainfall of deionized water was applied 1 day and 8 days after 
manure application to investigate the dependence of IPL on the time between manure 
application and the runoff event. With this setup it is possible to investigate and compare 
the influence of soil P status and manure on P losses with surface runoff. In addition, 
these experiments are used to improve the database for water soluble P (WSPsoil) in 
soils and the corresponding dissolved reactive P in runoff (DRPrunoff) for high soil P 
status. 
 
The artificial rainfall experiments clearly show that high P concentrations in soil lead to 
high DRP concentrations in runoff, indicating a linear relationship between WSPsoil and 
DRPrunoff for unmanured plots. This linear relationship however, is different for different 
runoff types. Manure has an effect on P concentration in runoff for low and high-P soils. 
However, the manure P cannot override the effects of different soil P status. The effect 
of manure is more pronounced for soils with low P status. On these soils, compared to 
soils with high soil P status, manure has a higher and longer impact on the DRP 
concentrations in runoff. In addition, the performed experiments indicate that runoff type 
and manure application technique strongly influence P concentrations in surface runoff. 
Based on these findings we want to adapt the input functions of the model and improve 
some model components. 
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ESTIMATION OF CRITICAL SOURCE AREAS AND SPATIAL 
DISTRIBUTED SDR FOR QUANTIFYING SEDIMENT DISCHARGE OF 
SURFACE WATERS IN MESOSCALE 
 
Dr. Stefan Halbfaß, Gesellschaft für Angewandte Landschaftsforschung bR, 
Dresden 
 
Soil accumulation is close connected to soil erosion. Investigations show that only a 
small number of high-grade connected areas within a watershed are responsible for 
sediment dislocation into surface waters in larger river basins. Nevertheless 
sediment input can be very intensive on those „hotspot“-sites. We assume, that 
approximately 90 % of the sediment input into surface waters is realized on 10% of a 
catchment 's area. These critical source areas can be detected at medium scale by 
the concept of the so-called “area connectivity”. First we have to do a separation 
between connected areas and those areas, which have no hydraulic connection to 
the river net, using GIS-functions. Barriers on the flow path, like roads, railways, etc. 
are considered in the modelling of sediment input. The likelihood of connectivity, 
describing the probability and the intensity of an area to participate on sediment 
dislocations up to the watercourse, is only computed on those areas with a given 
hydraulic connection. Driving forces are the distances to the watercourse, 
transportation capacity of surface runoff and the deposition of soil in landscape. Non-
connected areas are neglected in the modelling. 
 
We calculate sediment inputs in the watercourse in dependence on land use, slope, 
average distance to the watercourse and likelihood of connectivity, following the 
concept of sediment delivery ratio, adapted to regional scale. Main targets are the 
spatial differentiated computation of sediment delivery considering the main driving 
forces, the calculation of sediment input in the whole river basin and the computation 
of hotspot and source areas of sediment input in detail. The methodological 
approaches will be described and exemplified. 
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NUTRIENT AND SEDIMENT TRANSPORT IN A SMALL LOWLAND 
RURAL RIVER 
 
Leszek Hejduk,  Warsaw University of Life Sciences (SGGW) 
Nowoursynowska 159, 02-776 Warsaw, Poland 
leszek_hejduk@sggw.pl 
 
The problem of the nutrients concentration in small rural usually not monitored rivers 
becomes more important for Poland. Warsaw University of Life Sciences carries on the 
investigation in small lowland Zagożdżonka watershed located in Central Poland. The 
results of changeability of Dissolved Reactive P (DRP), Total Phosphorus (TP) and 
Nitrates in the river, investigated during years 1991-1995 has been analyzed. The 
concentrations and loads from two measuring point (Czarna and Płachty Stare gauging 
station) has been compared with second years (1999-2000) and third (2008-2009) 
investigation period. The high DRP and TP concentration has been recorded during 
each period with average 0.44 mg PO4/l (highest ever recorded 1.95  mg PO4/l) for DRP 
and maximum TP estimated for 5.78 mg P/l. The nitrates concentration varied more. 
The average concentration for the first investigation period has been investigated for 
1.18 mg NO3/l and 4.16 mg NO3/l for the second period.  
 
The changeability of suspended sediment (SS) and phosphorus forms has been 
investigated during flood events. The pikes of suspended sediment concentration varied 
from 53.7 mg/l to 16.3 mg/l depend on flood event and in most of cases priori the runoff 
peak. The TP shows different concentration pattern depend on event, and reach values 
from 0.18 mg P/l to 1.18 mg P/l for TP. The concentration of TPP (Total Particle 
Phosphorus) varied from 1.2 g P/kg sediment to 35.2 g P/kg sediment. The inverse 
relationship between TPP and SS has been considered.  
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EVALUATION OF GROUNDWATER AND PHOSPHORUS TRANSPORT 
IN FRACTURED ALTERED WETLAND SOILS 
 
Litaor*, M.I., Sade, R., Shenker, M. 
*M. Iggy Litaor, Tel-Hai College, Dept. of Biotechnology and Environmental Sciences, 
Upper Galilee 12210, Israel. litaori@telhai.ac.il 
Rotem Sade, The Hebrew University of Jerusalem, P.O. Box 12, Rehovot 76100, Israel. 
rotem.sade@mail.huji.ac.il 
Moshe Shenker, The Hebrew University of Jerusalem, P.O. Box 12, Rehovot 76100, 
Israel. shenker@agri.huji.ac.il 
 
Nutrient loss from altered wetlands to waterways may influence the water quality of 
downstream water resources. To test potential nutrient transport from a highly fractured 
agricultural field of altered wetland to waterways, we computed water and solute 
budgets in a large field (320 ha) experiment. The water level was raised in a drainage 
canal for 28 days (raising stage) to generate water flow to the field and then lowered 
(drainage stage) to generate back flow to the canal. Differential sampling stations (DISS) 
equipped with an Eh-pH measuring system were installed to monitor and sample crack 
and matrix water separately. Water flowing in cracks exhibited Eh >250 mV and EC <1.5 
ds m-1 while in the matrix, the Eh was <100 mV and EC exceeded 3.0 ds m-1. Total P 
concentration in the cracks was <70 µg L-1, and exceeded 150 µg L-1 in the matrix. High 
similarity was found between crack water measured in the DISS and water that drained 
directly into the drainage canal. We concluded that the groundwater flow is a dual-
domain system, with most of the water flow occurring in the cracks. We also concluded 
that the crack and matrix domains are in chemical disequilibrium because of low 
transport rate from the matrix to the cracks relative to water flow rate in the cracks. 
During the drainage stage, only 0.64 kg P, compared with 3700 kg of the conservative 
sulfate ion, were transported from the field to the canal. The limited P mobility is 
ascribed to oxidized conditions in the crack walls which lead to Fe-hydroxide 
precipitation and P adsorption.  
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MODELING OF PHOSPHOROUS TRANSPORT INTO SURFACE WATER 
BODIES ON REGIONAL AND CATCHMENT SCALE – A STUDY FOR 
SAXONY 
 
Marcus Schindewolf & Jürgen Schmidt 
Soil and Water Conservation Unit, Technical University Bergakademie Freiberg 
Marcus.Schindewolf@tbt.tu-freiberg.de 
 
Complying the aims of the EU-Water Framework Directive great efforts will be necessary 
in order to reduce the yields of sediments and sediment-bound nutrients of surface 
water bodies. As a result of excessive nutrient inputs many water bodies suffer from 
deleterious eutrophication. One important source of nutrients in surface water bodies is 
soil erosion. Primarily phosphorus can be transported into the stream network by 
erosion processes, be-cause it is strongly attached to soil particles. For this reason soil 
conservation measurements become exceedingly important.  
 
In this context the study aims to identify the main areas of sediment production in 
Saxony and to locate the points at which sediment and sediment-bound phosphorus is 
delivered to surface water bodies. Based on the EROSION 3D simulation model the 
yields of sediment and attached phosphorus are estimated on catchment scale. 
Regarding these calculations it has to be considered, that phosphorus is predominantly 
attached to the fine-grained soil particles which are transported preferentially by surface 
runoff while less contaminated bigger particles remain on site. As a result phosphorus is 
enriched in the eroded sediment compared to the phosphorus contents of the eroded 
soils. For this reason it is essential that EROSION 3D provides the grain size fractions 
(clay, silt and sand) of the transported sediment. Additionally the phosphorus 
concentrations within the grain size fractions have to be known in order to calculate the 
amount of phosphorus transported into water bodies from sediment yields. Previous 
studies show, that phosphorus concentration in the clay-fraction is approximately by the 
factor 2 higher compared to the total soil sample. In the silt-fraction the phosphorus 
concentration is approximately equivalent to the concentration in the total soil sample. 
 
Another precondition for the comprehensive application of EROSION 3D in Saxony is 
the availability of a consistent input data set on regional scale which was lacking so far. 
Therefore, as a first step of the study it was necessary to create an area wide input data 
set for Saxony including all relevant relief, soil and land use data.. Additionally the 
parameterization software DPROC was extended by an interactive area selecting tool 
with a simultaneous data clipping, which simplifies the handling of large data sets very 
much especially in order to parameterize different land use scenarios .  
 
Up to know the EROSION 3D based simulation of phosphorous transport into surface 
water bodies is successfully validated for several hydrological watersheds in Saxony. 
Work on the regionwide simulation of sediment and phosphorous yields are in progress 
based on the complete parameter set of all saxonian surface water catchments. 
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PREDICTING SOIL ERODIBILITY FOR A RESEARCH MODEL  
  
István Sisák, University of Pannonia, 16 Deák F. st.  H-8360  Keszthely, Hungary 
Péter Szűcs, Agricultural Office of Vas County Directorate for Plant and Soil Protection, 
2 Ambrózy lane H- 9762 Tanakajd, Hungary 
Csaba Hausner, University of Pannonia, 16 Deák F. st.  H-8360  Keszthely, Hungary  
  
The classic USLE concept of soil erodibility (K factor) expresses the empirical soil 
resistance against combined splash and sheet erosion. The underlying assumption is 
that erodibility does not change between erosion events thus its value is relatively stable 
over time. This is basically true if we retain the essential component of the original 
concept that K factor should be established from multiple year observations as a yearly 
average. On the contrary, even USLE literature point out that short-term values of the K 
factor may vary as large as by seven times within a particular year due to the freeze-
thaw cycles, changing water content etc. USLE based models do not but physically 
based erosion models do assess infiltration during rainfall events. Our hypothesis is that 
the large within year variability of the USLE K factor must be sufficiently explained by the 
variability of infiltration thus its long term average could be used to derive erodibility for 
physically based models.   
Rainfall simulation experiments were carried out in the watershed of Lake Balaton at 
four sites between 2000 and 2005 during summertime on soils with texture classes  
between slightly silty sand and sandy clay loam on slopes between 6 and 19 %.  The 
methodology of the experiments has been developed in an EU FP5 project. The soils 
were prepared to seedbed condition, the experiments were repeated on 3-4 plots (2 m 
by 5 m) and 3-4 consecutive simulations were applied to each plot at 60 mm.h-1 
intensity. Runoff and soil loss were usually measured in 1 minute intervals. The 
experiment was started on pre-wetted soils nearly at field capacity.  
A physically based plot scale research model was developed to assess runoff and 
erosion. The model predicts infiltration by a negative exponential equation the predictors 
being initial infiltration, equilibrium infiltration and water storage of the active layer. 
Erosion is estimated as product of soil erodibility and kinetic energy of the water flowing 
on the surface. The novelty of the model has been the fine scale representation of the 
random surface roughness hence the prediction of the non-uniform runoff and erosion 
patterns and rill initiation. 
Measured equilibrium infiltration rates in the consecutive experiments corresponded with 
the infiltration data given in the Bodenkundliche Kartieranleitung (German Guide for 
Mapping Soils) for the particular soil texture classes at different bulk densities.   
After calibrating the model with the experimental data, physically based soil erodibility 
values have shown good correlation with the products of USLE K factors and soil slaking 
grades published in the same guide. 
Our conclusion is that the vast amount of information accumulated in the USLE type 
erosion experiments could be used to parameterize physically based erosion models if 
relationships would be discovered by purposefully designed experiments. 
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ANTROPOGENIC SOURCES OF NUTRIENTS EMISSION FOR THE 
BYSTRZYCA RIVER BASIN (PRELIMINARY RESULTS IN FIRST YEAR 
OF INVESTIGATION) 
 
Piotr Skowron, University of Natural Science 
Department of Agricultural and Environmental Chemistry  
Akademicka 15, 20-950 Lublin, Poland 
tel: +48 81 4456995, e-mail piotr.skowron@up.lublin.pl 
 
The aim of this study is to present the current water conditions of the Bystrzyca river, 
with a special focus on phosphorus, nitrogen and potassium concentrations. We will try 
to locate the largest amount of nutrient sources in the river basin, and to estimate the 
influence of agriculture on the chemical composition of the river’s water. The aim of the 
study will be to determine individual areas and sources of pollution, which indicate the 
highest amount of nutrients introduced into the Bystrzyca river. We need to find effective 
methods for the reduction of pollutants. The comparison between agricultural and non-
agricultural emission sources of nutrients introduced into the river’s water will also be 
analysed in this experiment.  
The area of investigation is the Bystrzyca river basin. The Bystrzyca river is the left hand 
tributary of Wieprz river, and is 70 km long, located in Lubelska uplands and flows 
through the City of Lublin. The Bystrzyca’s basin area, amounts to about 1315.5 km2. 
The Zemborzycki reservoir is situated in middle course of Bystrzyca river (in the 
southern part of City of Lublin). 
The experiment consists of twenty-six checkpoints in the Bystrzyca river basin. Twenty-
one checkpoints are localised on the Bystrzyca river, from source to estuary. Five 
checkpoints are localised on estuaries of the main five tributaries. River water samples 
will be taken each month for three years. The samples will be analysed for P-PO4, N-
NO3, N-NH4, and K+ content. The content of phosphorus, nitrate nitrogen, and 
ammonium nitrogen will be measured by the colorimetric method, the content of 
potassium using the F-AES method (flame atomic emission spectrometry). Hydrological 
data and information about site sources of nutrients (from sewage treatment works) will 
be also collected and calculated in this experiment.  
The paper presents preliminary results in first year of investigation. 
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INVESTIGATING DIFFUSE POLLUTION SOURCES AT DIFFERENT 
SCALES - RECENT PROGRESS AND FUTURE NEEDS 
 
Dr Martyn Silgram, ADAS UK Ltd. 
 
In recent years, linked to the implementation of the EU Water Framework Directive, the 
management and mitigation of diffuse pollution has focused on the characterisation of 
source control measures, and transport and delivery mechanisms to the point of impact.  
However, the effectiveness of these mitigation measures is site-specific (requiring 
assessment of ranges of uncertainty, rather than the illusion of accuracy associated with 
specific efficacy values), and is dependent on the temporal and spatial scale considered.   
 
Recent progress has included the development of a policy toolbox summarising 
experimental evidence and expert judgement on the efficacy of a wide range (over 80) 
of mitigation methods applicable to different pollutants, landscapes, and livestock 
sectors which will provide an invaluable benchmark for comparison with results from 
other climates, countries and landscapes. This toolbox has been used to define 
mitigation method efficacy bounds for recent model applications which predict the 
expected impacts of abatement at catchment scale.  This approach brings together 
research evidence of cost-effectiveness of mitigation methods aimed at source and 
transport control at whole field or farm scale, and can be used in conjunction with 
genetic algorithm approaches to help optimise the selection of the most cost-effective 
options for given policy and landscape scenarios.   
 
Such modelling work requires improved empirical information on method efficacy at field 
and landscape scale.  Consequently, new research is now characterising the 
effectiveness of additional field management options and edge of field/point of impact 
methods (such as buffer strips and riparian fencing) using novel approaches including a 
refined sediment sourcing framework combining conventional fingerprinting and dual 
signature fluorescent-magnetic tracers to provide data on changes in the net delivery of 
sediment and associated pollutants to the points of ecological impact.  Such coupling of 
hitherto unavailable field and landscape scale empirical evidence and modelling 
approaches will help to improve our understanding of the linkages between field-scale 
and edge-of-field mitigation options for informing the prioritisation and targeting of 
mitigation methods by policymakers. 
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A SIMPLE APPROACH TO IDENTIFY CRITICAL SOURCE AREAS FOR 
PHOSPHORUS LEACHING. VALIDATION ON DUTCH AND DANISH 
SITES 
 
Caroline van der Salm1, Remi Dupas1, Gitte Rubaeck2, Goswin Heckrath2 and Oscar 
Schoumans1 

1 Wageningen University and Research Centre, Alterra, PO. Box 47, 6700 AA 
Wageningen, the Netherlands 
2 Univeristy of Aarhus, Dep. Agroecology and environment, Denmark 
 
High soil phosphorus contents in agricultural soils in the Netherlands cause excessive 
losses of P to surface waters. The reductions in P application rates in the present 
manure policy are not sufficient to reach surface water quality standards resulting from 
the European Water Framework Directive in all catchments by 2015. Accordingly, 
additional measures have to be considered to further reduce P loading to surface water. 
For a cost effective implementation of these measures an instrument to identify critical 
source areas for phosphorus leaching is indispensable. In the Netherlands phosphorus 
leaching at a national scale is simulated with a comprehensive mechanistic simulation 
model (STONE, Wolf et al., 2005) focusing on changes in P leaching with time. The 
identification of critical source areas requires simulations at a high spatial resolution. 
STONE is less suitable for this purpose, because of the large number of input 
parameters required by this complex model. For this reason, a simple model (PLEASE: 
Phosphorus LEAching from Soils to the Environment; Schoumans et al., in prep.) has 
been developed based on the same mechanistic process description for inorganic P as 
the complex model STONE and a simplified description of the lateral flow of water from 
soil to surface waters. With this model P leaching to surface waters can be calculated 
using readily available information of field characteristics like depth of the groundwater 
table, precipitation surplus and P status and phosphorus adsorption capacity of the soil. 
To evaluate the performance of the model, it was applied to a number of sites in the 
Netherlands and Denmark. For 8 sites in the Netherlands the model could be validated 
on measured P leaching fluxes for the other sites validation was limited to a validation of 
measured and simulated concentrations in lysimeter cups, drainwater or piezometers. 
The validation showed that for most sites the model was able to rank sites from low to 
high concentrations and from low to high leaching fluxes. Definition between measured 
and simulated results may be due to the simplification and assumptions in the model 
and the fact that for example generic sorption characteristics were used for most sites. 
Strong underestimations of the expected leaching fluxes were found for eutrophic peats 
soils and (clay) soil with shrinkage cracks. Eutrophic peats soils often release large 
amount of phosphorus from the subsoil. In clay soils shrinkage cracks may lead to 
substantial P losses due to transport of P through macropores to drains and 
surfacewater. These processes are not included in this simple model. 
 
Wolf, J. et al. (2005), The integrated modeling system STONE for calculating nutrient emissions from agriculture in 
the Netherlands. Environmental Modeling and Software 18, 597-617. 
Schoumans, O.F., P. Groenendijk and C. van der Salm (in prep.). PLEASE: A simple procedure to determine P 
losses by leaching 
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MODELLING PHOSPHOROUS EXPORTS FROM SMALL CATCHMENTS 
 
A. Wagner, G. Ollesch and R. Meissner 
Helmholtz-Centre for Environmental Research –UFZ 
Department of Soil Physics 
 
In order to administer diffuse nutrient inputs from agricultural areas, management tools 
are necessary to improve, or at least maintain, the water quality without causing any 
reduction of agro economic profits. Recent measures for phosphorus input reduction aim 
to improve the application of mineral fertilizers and organic amendments and 
simultaneously reduce erosion. Traditionally these measures were based on the 
assumption that surface runoff and erosion are the main contributing processes. But on 
the catchment scale contradictory relationships of sediment and phosphorus 
concentration, respectively yield has been assessed. These accumulation and reduction 
processes of phosphorus have been explained with the help of different approaches. 
 
The 1.4 km2 research catchment of the Schäferbach is located in the lower Harz 
mountains. Measurements of sediment and phosphorus transport triggered by flood 
events have been conducted in this catchment since 2001. For varying events different 
ratios of sediment and phosphorus concentrations respectively yields have been 
assessed.  The main contributing factors identified are: i) the crop rotation, ii) the 
proximity of the fertilised plot to the catchment outlet iii) the specific sediment source 
area (catchment or river channel). 
 
Simple accumulation approaches insufficiently depict the variabilities assessed. To 
establish a more appropriate scheme for phosphorus export the model system IWAN 
(Integrated Winter Erosion and Nutrient Load Model) has been extended by the process 
based soil nutrient model ANIMO. This extension allows the simulation of transformation 
processes of different phosphorus compounds on the field scale. It also allows a more 
detailed assessment of spatial and temporal variations of source areas. The results 
highlight the importance of plant coverage formation and variations in soil moisture on 
phosphorus exports. The model system also sufficiently describes the phosphors 
dynamics in time and space.  
 
Based on these results the aim is to develop a process oriented approach to enable the 
simulation of phosphorus exports by erosion and leaching on the catchment scale. 
 
 


