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09:20 Loïc Pellissier (LE) 

Monitoring and modelling biodiversity in dynamic landscapes 

This presentation will highlight the main research directions of the new "Landscape Ecology" 
laboratory. The main goal of our research is to understand and forecast the changes in the biological 
landscape in space and time using spatial models. Our research objective is to bridge fundamental 
research on understanding landscape patterns and processes and application for improved 
sustainable management of natural resources. Our research also addresses fundamental questions 
such as how long term historical landscape changes (i.e. continental drift, climate change during the 
Quaternary) shaped the diversity in the ecosystems we observe today. Understanding the historical 
forces that shaped biodiversity is crucial to forecast how global changes will impact current 
ecosystems and the provisioning of services to the society.  

09:50 Elham Rouholahnejad (PES) 

Does groundwater regulate our climate? 
 
Evaporation is a key process in land-climate interactions, not only because it directly regulates the 
hydrological cycle, but also because it contributes to the Earth’s energy balance. Due to its feedbacks 
on large-scale water processes and its impact on the dynamics of the atmosphere, it has been 
considered as a driver of droughts and heatwaves. While evaporation from ocean surfaces is likely to 
increase with rising temperatures (because warmer air can hold more water vapor), it is unclear 
whether evaporation from land surfaces could similarly increase, due to possible limitations imposed 
by soil moisture content and vegetation physiology. Furthermore, increases in temperature and lack of 
soil moisture may trigger a critical feedback that will further amplify dry and warm conditions, 
because soil moisture deficits reduce evaporative cooling and increase atmospheric heating via 
sensible heat flux.  
Observations suggest that groundwater (hereafter GW) has an important role in the hydrological 
budget and soil moisture variability in many regions, providing moisture supply for evaporation during 
dry seasons. However, the soil water storage – and hence the water which is available for transpiration 
and direct soil evaporation – is often underestimated by neglecting the lateral movement of water 
from topographically higher altitudes to valley bottoms and its convergence close to the land surface, 
as well as the upward movement of water in capillary fringe. Modelling studies suggest that GW is 
often close enough to the surface to interact with atmosphere, and in those cases GW dynamics can 
enhance soil moisture and evaporation.  
Within this context, I am exploring the need for disentangling different water storages, like the soil 
surface, deeper root zone, and the GW, to better examine the coupling and decoupling of these 
storages under wet and dry conditions and their importance in atmospheric feedback processes. I 
would like to identify the regions in which GW is tightly coupled with the atmosphere and thus has an 
“air conditioning effect”, meaning that it has the potential to enhance evaporation that may lead to a 
cooler temperatures and wetter climates. In addition, I am using global satellite-based datasets of 
temperature, precipitation, vegetation types, soil moisture and GW storage to test the idea of whether 
GW decoupling from soil moisture (natural variations or anthropogenic perturbations) could have 
contributed to the onset and persistence of historical droughts over the last decades. 

11:15 Christopher Philipson (EM) 

Kuamut Forest Reserve: Protection and restoration financed by carbon offset sales 
 
In South-East Asia tremendous areas of forest have been selectively logged and are of low economic 
value to foresters. These areas of logged-over forest are therefor under increased threat of conversion 
to oil palm despite being of substantial value in terms of biodiversity and carbon. 

 1 



Abstracts ITES rDAY 2015 September 11th 

I will present a project I am working on in collaboration with an investment firm, and how this can 
work in a climate of falling carbon prices. 
There are great challenges of access that will make these types of project harder to turn a profit. I will 
present our initial plans to get the basic carbon assessment underway and discuss the trade-offs of 
carbon accounting and future forest restoration. In the future I aim to use this as a platform for 
applied research, and will briefly mention future plans to utilise remote sensing data to asses forest 
recovery.  

11:30 Roman Grüter (SP) 

Organic Matter Management in Wheat Cultivation to Fight Zinc Deficiency in Humans 

Zinc (Zn) deficiency in human populations, caused most often by inadequate dietary intake, is 
recognized as a global nutritional problem. Cereal crops such as wheat represent a major dietary 
source of micronutrients, especially in low-income countries. Increasing Zn concentrations of wheat 
grains (biofortification) is therefore an important global challenge. Unfortunately, wheat grains also 
contribute substantially to human cadmium (Cd) loads. Many agricultural soils contain considerable 
amounts of Cd due to the application of Cd-containing phosphorus fertilizers. It is important that 
increasing Zn accumulation in wheat grains does not lead to increased concentrations of the 
undesired sister element Cd. 
Lack of Zn in cereal crops often occurs because they are grown on soils with low plant available Zn. 
Organic matter management as practiced in agriculture could be a means of mobilizing soil Zn 
unavailable to plants. Organic matter inputs promote microbial activity in soils and release 
compounds which can complex and mobilize particle-bound metals. 
A pot experiment was carried out with a Swiss agricultural soil to study the effect cover crops (green 
manures) on the phytoavailability of Zn and Cd in soils and their accumulation in wheat. Unexpectedly 
green manures led to significantly reduced wheat biomass probably due to the immobilization of 
available nutrients. Only a legume green manure species led to a significant grain Zn biofortification 
effect, which was probably due to an enhanced nitrogen status of the wheat plant in this treatment. 

11:45 Marco Vanoni (FE) 

Relating drought effects to abrupt growth decreases of major tree species in Switzerland 
 
Drought entails important effects on tree physiology and tree growth, which may be reflected as 
short- to long-term growth decreases. While a majority of studies has focused on the short-term 
drought-induced growth variability, relatively little is known about sustained growth decreases 
following drought years. Here we combine two statistical methods to identify climatic factors, which 
may induce abrupt growth decreases that eventually result in tree mortality. We collected 1400 
increment cores from suppressed to dominant dead and living trees in eight sites of the Swiss natural 
forest reserve network. Four of the most important Central European tree species were considered and 
include Abies alba, Picea abies, Fagus sylvatica and Quercus robur. First, we tested correlations 
between various drought index parameterizations (SPEI) and annual ring width indices to assess 
short-term growth responses to drought. Second, we applied linear regression models to detect 
structural growth changes (i.e. “breakpoints” of long-term changes). Third, we applied distributed lag 
non-linear models (DLNMs), which take both delayed effects and the non-linear relationship between 
the predictor (SPEI) and the response (occurrence of breakpoints) into account. Positive correlations 
between ring width indices and the SPEI indicated direct growth responses of all species particularly at 
the arid sites. Results of the DLNMs revealed species-specific growth reactions to drought: For Q. robur, 
abrupt growth decreases were more likely to occur three to five years following drought years. In 
contrast for P. abies, A. alba and F. sylvatica, abrupt growth decreases occurred frequently already in 
the drought and subsequent years. 
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12:00 Alexander Massey (LUE) 

Design-Based Variance Estimation for Forest Inventories using Nonparametric Models 
 
Design-based inference has long been a standard for estimation in forest inventory programs.   
Traditionally one of the most common models used is based on linear regression and yields the so-
called classical regression estimator. In recent years there has been a rise in the popularity of 
nonparametric methods for forest mapping and estimation applications, the most common being 
some variant of the so-called k-nearest neighbors (kNN) estimator. A common method for 
incorporating these nonparametric methods into the design-based framework is to use the two-phase 
generalized difference estimator, i.e. averaging model predictions at points where auxiliary 
information was observed and correcting by a mean residual across points where both the variable of 
interest and auxiliary information were observed.   Exact analytical estimators for the design-based 
variance exist for model predictions derived from models fit externally, i.e. from an independent 
training set.  However, it is common practice to fit models internally from the current inventory data 
and apply the external variance formulas as if this was not the case.  This is acceptable in the classical 
regression case, but can lead to significant underestimation for kNN.  As a result bootstrap methods 
are recommended. 

14:00 Patrice Descombes (LE) 

Plant community response to increased herbivore pressure under climate change 
 
Species persistence in ecosystems is actually mitigated by shifts in abiotic and biotic conditions due to 
climate change. It has been widely shown that plants and insects are tracking their abiotic conditions 
leading to community turnover. However, shifts in trophic interactions across trophic levels have been 
poorly investigated and may play a primary role in how community will be impacted by climate 
change. As a consequence of their dispersal capacities, insect herbivores will react more rapidly than 
plants to changes in abiotic conditions and migrate quicker to higher altitudes. Since high elevation 
plants have lower resistance to herbivores and that herbivory pressure will increase at higher 
elevation, both effects will probably favour plant community turnover. Here, we increased artificially 
the abundance of orthopteran population in a controlled field experiment in order to measure the 
effect of herbivory on plant community composition and plant resistance to herbivores. Unravelling 
the role of increasing herbivory pressure on plants will allow us to understand future response and 
turnover of plant species communities under climate change.  

14:15 Amir Khoshgoftarmanesh (SP) 

Micro-nutrient-efficient genotypes to improve yield and nutritional quality of crops: challenges and 
opportunities 
 
To supply sufficient food for the growing world population, a large increase in food production is 
required. To meet the further demand of food, more crop production must be achieved per unit of the 
presently available arable land. “Green Revolution" targeted higher crop production but resulted in 
incidence of micronutrient deficiency in soils and plants. There are several reports indicating 
widespread of micronutrient elements (i.e., Fe, Zn) deficiency throughout the world. As a limiting factor 
for crop productivity in many agricultural lands, correcting micronutrients deficiencies is necessary to 
approach genetic potential yields of crops. On the other side, nutrient output of farming systems has 
never been a goal of either agriculture or of public policy. Therefore, the increase in crop yield 
accompanied with reduced micronutrients contents in the edible crops. Already, many food systems in 
developing countries can not provide sufficient micronutrient contents to meet the demands of their 
people especially low-income families. Micronutrient malnutrition or hidden hunger now affects a 
significant part of the world’s population. Development and use of micronutrient-efficient plant 
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genotypes that can more effectively grow on soil with low phytoavailable micronutrient contents is a 
more efficient and sustainable solution to fight micronutrient deficiency among different suggested 
approaches. This approach would reduce fertilizer inputs and protect the environment as well. 
Selection of plant genotypes may increase productivity on low fertility soils and reduce fertilizer 
requirements. But there are still certain challenges in programs for selecting or breeding 
micronutrient-efficient genotypes. The possibility of combining high yield with better nutritional 
quality is important in the developing micronutrient-efficient genotypes breeding staple food crops 
which are more efficient in the uptake of trace minerals from the soil and which load more trace 
minerals into their seeds. Biofortification would be more valuable and cost-effective by estimating the 
costs paid to heal micronutrient malnutrition in developing countries. For the selecting and developing 
programs, a suitable index of screening is also needed. The term “nutrient efficiency” should be well 
defined to consider both yield potential and nutritional quality of the genotypes. Identification of 
genotypes with differing nutrient efficiencies, by whatever definition, generally includes investigation 
of potential morphological, physiological, and biochemical mechanisms involved. However, it is often 
difficult to separate cause from effect when evaluating potential mechanisms of efficient nutrient 
uptake and utilization. Another challenge in breeding programs for assessment of a large number of 
genotypes is that field testing is time consuming and expensive. Stability in response to nutrient 
efficiency of plant genotypes in different environments or the interactions of genotype by 
environment (G×E) on the response to nutrient deficiency is also important. In contrast with the 
essential nutrients, toxic trace metals i.e., Cd and As in soils can be accumulated to levels in rice and 
some other crops that are dangerous to consumers. Breeding programs to improve grain Zn and Fe 
should check to assure that Cd is not being increased along with Zn.  

14:30 Florian Knaus (EM) 

The Applied Ecosystem Management Fieldcourse: an interface between teaching, research and 
implementation 
 
Since 2012, the Ecosystem Management group offers an applied supplement to the classroom-based 
course "Foundations of Ecosystem Management". The applied course takes 10 - 12 students for 10 days 
to Dimitrovgrad, Serbia, and forces them to get engaged in a completely unfamiliar socio-economic 
and ecological system. After some inspiring first days, they identify major environmental problems 
that are explored and assessed in a system analysis. In combination with other tools, they develop 
concrete measures to tackle the major problems in the region. 
The course has proven very valuable for the students as a tool to integrate and apply skills and 
knowledge acquired during their studies, to get some first experiences as environmental consultants, 
and to put into perspective own scientific and personal thinking. Furthermore, the course activates the 
students as they self-responsibly need to deliver reasonable and realistic measures to real 
stakeholders. Using the intellectual and creative potential of students, the course has produced 
innovative approaches for the region to tackle major problems - of which some have been taken up 
and implemented by involved stakeholders. Ultimately, new insights to the system and possible ways 
to influence this highly corrupt system have added up over the years and are now ready to be 
scientifically used in terms of an applied research project that is being developed and a paper that will 
be written. All in all, this course has turned out to be very valuable for all involved persons. 

14:45 Jana von Freyberg (PES) 

A lab in the field: real-time measurements of water quality and stable isotopes to better understand 
catchment behavior 
 
Hydrological and bio-geochemical processes in catchments are largely determined by the flow 
pathways of water through the subsurface. While the properties of the input (precipitation) and the 
output (streamflow) can be monitored with relatively low expenditure, the processes governing 
subsurface flow and travel times remain difficult to quantify.  
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Natural tracers, such as stable isotopes of water (18O and 2H), in combination with other water quality 
parameters allow for studying various hydrological and associated processes in great detail. To follow 
the dynamics in rapidly changing hydrologic systems, high temporal resolution measurements of 
water isotopes and other constituents are required.  
Therefore, we are developing a fully automated monitoring system that allows for collection and 
analysis of rain and river water samples directly in the field every 30 minutes. It will consist of an 
Continuous Water Sampler Module, which was coupled to a Picarro L2130-i Cavity Ring-Down 
Spectrometer, to continuously measure 18O and 2H. Optical and electrochemical sensors together with 
a spectrometer probe monitor NO3-, DOC and physico-chemical parameters, such as oxygen content, 
pH, electrical conductivity. An ion chromatograph allows for precise measurements of the major 
anions and cations. 
The system will be employed at a mountainous headwater catchment in order to investigate short-
term responses of hydrological and hydrochemical variables. These time series will help us to better 
understand catchment behavior and to identify dominant streamflow generating mechanisms. 

16:00 Timothy Thrippleton (FE) 

Herbaceous understorey – an overlooked player in forest landscape dynamics? 
 
Herbaceous understorey vegetation (i.e. grass, ferns, forbs and herbs) can play an important role in the 
functioning of forest ecosystems, by competing with trees for light and soil resources. In natural and 
managed forests, dense understorey layers can reduce tree establishment, and it has been claimed 
that this may delay, shift or even halt forest succession. However, a quantitative substantiation of 
these effects on large spatio-temporal scales is largely lacking. 
Forest landscape models provide an important tool to assess species interactions and forest dynamics. 
To date, however, they typically do not include an herbaceous understory layer, although several 
empirical studies emphasize its importance for tree establishment and growth. We used the forest 
landscape model LandClim to assess the long-term effects of understory-overstory interactions at Mt. 
Feldberg in the Black Forest, and at the Dischma Valley in the Central Alps. 
Simulation results show a strong effect of the herbaceous layer on forest dynamics, particularly at 
lower elevations. The presence of herbaceous vegetation can delay tree establishment by several 
decades, depending on environmental conditions within the landscape. However, no evidence for 
halting succession was found. The magnitude of the impact on forest succession depends on terrain-
specific aspects, emphasizing the importance of considering the landscape scale when investigating 
understory-overstory interactions. 

16:15 Andreas Hill (LUE) 

Geostatistical Approaches in Forest Inventory 
 
A well-known family of estimation procedures from the field of geostatistics is so-called Kriging. 
Whereas Kriging was originally applied in mining in order to spatially predict ore-grades, this method 
has widely been used in a variety of disciplines, among those petroleum geology, hydrology, 
geography and soil science. However, Kriging has rarely been used in the context of forest inventories. 
Mandallaz (1993) demonstrated that Kriging methods can also be applied in the context of two-phase 
inventory procedures and potentially even yield smaller estimation errors as the design-based two-
phase estimators, especially for small area estimation problems. This presentation wants to provide 
insights and first results of current research that focuses on evaluating the potential benefits of 
geostatistical estimation procedures compared to already existing design-based estimation 
procedures in forest inventories. 
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16:30 Cédric Bader (SP) 

Influence of young organic matter addition on peat decomposition 
 
The organic soils of peatlands represent a major terrestrial carbon sink. Agricultural use of organic 
soils requires drainage and thus changes conditions in these soils from anoxic to oxic. As a 
consequence, organic carbon that had been accumulated over millennia is rapidly mineralized, so that 
these soils are converted from a CO2 sink to a source. The aim of our study is to analyse the amount 
and origin of CO2 emitted from cultivated organic soils. Our study area is located in the Bernese 
Lakeland (CH). The peatlands of this region were drained in the 1870ies, and the site as well as the 
surrounding area are now managed by a state prison. Since decades our study site is under the same 
land-use. In October 2013 we took 4 replicate soil cores of all land-uses. Each core was analysed for its 
bulk density and carbon content. 9 soil samples from a depth of 20-30 cm were analysed for their F14C 
and ∂13C values and later divided into 18 subsamples. Half of them were mixed with 0.2-0.4 g of 
labeled corn stalk enriched in ∂13C (∂13C=2145‰) in order to mimic plant residue inputs in the field. 
The moisture content of these samples was equilibrated at a value of 100 hPa before incubating the 
samples in a Respicond VII analyser for several weeks at 20°C. By trapping the respired CO2 in NaOH 
and precipitating it as BaCO3 we were able to analyse its F14C and ∂13C value. This enabled us to 
determine to what extent the CO2 originated from old peat, young plant residues or the added maize 
stalk. Another 66 soil samples were incubated for up to 9000 hours at 10 and 20° C in order to detect 
land-use effects on soil respiration. Generally the Forest samples showed the highest respiration rates. 
These findings are supported by the elemental composition of those samples being more favorable for 
mineralization. Analyzing the F14C and ∂13C values of the emitted CO2 revealed that around 80% of 
the CO2 was emitted by peat, independent of the land-use type. The addition of fresh organic material 
(corn) increased the total CO2 emissions, but had a negative effect (20-30%) on the CO2 emitted by 
peat. After the addition of corn, the Cropland samples emitted significantly less peat-derived CO2 than 
the other land-uses. 

16:45 Eric Rahn (FDev) 

Spatial modelling of climate suitability for coffee growing in East Africa 
 
Many studies have indicated that climate change will have serious impacts on coffee growing due to 
increased mean temperatures and variability. Furthermore, climate stress on coffee crop is acerbated 
by favoring climatic conditions of many of the important coffee pests and diseases. These studies have 
allowed to understand the potential impacts climate change might have with highlighting areas that 
are relatively more affected than others and areas that might even benefit of the changing conditions. 
This is very important for adaptation planning and prioritizing further research objectives and 
geographical hotspots. Because of the statistical nature of the climate change impact studies up to 
date three main limitations persist: i) understanding what stages of coffee phenology are most 
affected by what climatic constellations, ii) lack of CO2 fertilization effect, and Iii) predictive power of 
extrapolating statistical relationships in space and time. This calls for a more process-based modelling 
approach allowing for addressing these issues. Statistical approaches used in prior studies such as 
species distribution modelling have been a great first step and due to limited data availability of coffee 
physiological data and required spatial and temporal resolution of climate data the only option so far. 
Recent developments in coffee crop modelling allow for a more detailed conceptualization of coffee-
climate interactions. In this study we propose a spatially explicit coffee-climate interaction modelling 
approach which intends to be more process-based and therefore takes into consideration phenological 
stages of coffee growth, but requires climate data of higher temporal resolution. CO2 fertilization 
effect and water dynamics are included and intercropping with shade trees as a potential climate 
change adaptation strategy can be evaluated. Preliminary results with literature based 
parameterization yields good agreement between spatial climate suitability for coffee growing and 
observed spatial distribution of yields for the case study of Mt. Elgon, Uganda. 
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