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Abstract

Successful conservation strategies require frequent observations and assessments of the

landscape.  Although expert  surveys provide a great  level  of  detail,  the trade-off  is  the

limited  spatial  coverage and repetition  with  which  they  are  executed.  Remote  sensing

technology  can  partially  resolve  these  issues;  nevertheless,  it  still  requires  experts’

experience  to  create  conservation  planning  and  reaction  options.  Nature  4.0  seeks  to

address  these  shortcomings  by  developing  a  prototype  of  a  modular  environmental

monitoring system for high-resolution observation of species, habitats, and processes. The

project  combines  expert  surveys  by  nature  conservationists,  remote  sensing,  and  a

network of environmental sensors, which are integrated into stationary units as well  as

attached  to  unmanned  aerial  vehicles,  rovers,  or  animals.  By  utilizing  powerful  data

integration and analysis methods, Nature 4.0 will enable researchers to effectively observe
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landscapes through a set of diverse lenses. Time series data from the project will  also

inform the development of early warning indicators. Following the open-source principle, as

much of the project as possible will  be made publicly available, including, for instance,

schematics  for  sensor  units,  algorithms  for  data  integration  or  information  on  species

occurrence. In summary, Nature 4.0 will establish new methods and protocols in the field of

comprehensive  environmental  monitoring  by  combining  traditional  sampling,  remote

sensing, and automated measurement stations. The prototype system is being developed

in the Marburg Open Forest, an open research, education, and development platform for

environmental monitoring methods. The Marburg Open Forest brings a cross-disciplinary

group of scientists together with nature conservation experts from the private sector and

the state  government,  as  well  as  local  schools  and private  citizens to  collaborate and

bridge the gap between basic and applied environmental research. After one year, we will

present the results of the initial phase and share our experience with developing Nature

4.0.
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