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National Parks

 Common idea worldwide: the conservation of 'wild nature' for posterity

 In 1969, the IUCN declared a national park to be a relatively large area (> 

1000 ha) with the following defining characteristics:

 One or several ecosystems not materially altered by human exploitation 

and occupation, where plant and animal species, geomorphological sites 

and habitats are of special scientific, educational, and recreational 

interest or which contain a natural landscape of great beauty;

 Highest competent authority of the country has taken steps to prevent or 

eliminate exploitation or occupation as soon as possible in the whole 

area and to effectively enforce the respect of ecological, 

geomorphological, or aesthetic features which have led to its 

establishment; and

 Visitors are allowed to enter, under special conditions, for inspirational, 

educative, cultural, and recreative purposes.

 In addition, national parks can be used as laboratories for research and 

demonstrate ways to re-establish it´s original, natural state.
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National Park Hunsrück-Hochwald

 Principle: "To Leave Nature 

Nature“

 located in the southwest 

Germany 

 officially opened in May 2015

 comprises approximately 

10,000 hectare

 Characterized by a low 

mountain range with an almost 

never-ending forest area

 A hot spot region for 

biodiversity in Germany

ISESS 2017 Software Systems in NP Monitoring & Management 3



Characteristics of the NP Hunsrück-

Hochwald

• ancient woodlands 

• bogs / fens with moor-birch, 

cotton-gras, sundew .. 

• forests have an ecologically 

valuable water retention 

function 

• several formations of rocks 

• beech forests 

• several climate zones (from 

viticultural to montane 

climate) 

• habitats for wild-cat, black 

stork 
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National Park Inventory & Monitoring

 As part of the National Park Service's efforts to improve park management, 

the Inventory and Monitoring (I&M) Program collects, organizes, analyzes, 

and synthesizes natural resource data and information, and provides the 

results to the scientific community but also to the public
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Fields of Interest in

National Park Monitoring
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Activities in

National Park Management
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Software Systems
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Communication & Presentation

Content Management Systems (CMS)

 Domain: Communication, 

Participation, Presentation

 Examples: Web Presence, 

Intranet

 Tools: e.g. Typo3

 Responsability: National Park 

Authority

 http://www.nationalpark-

hunsrueck-hochwald.de/
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Communication & Presentation

Information Terminals
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 Domain: Tourist Information

 Example: Information Terminals, Kiosk 

Systems

 Relevance:

 Creation, publishing and

management of presentations

 Tourist information at 10 info points

 TouchScreen applications

 Updates done manually

 Tools: e.g. BrightAuthor

 Responsability: park administration



Park Supervision &

Infrastructure Dokumentation
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 Domain: Park management

 Relevance:

 Info collection regarding the

situation of the parks infrastructure

as:

 Local recreation, hunting, ways, 

waste dumps etc.

 Tools: e.g. individual software 

(Smartphone App, rugged handheld 

PC)

 Responsability: park administration (30 

rangers)



Park Management

R&D Documentation System
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 Domain: Documentation of research activities, Geospatial Data and Sensor-

Networks

 Examples: collection and metadata description of scientific and popular science

publications, datasets; access to geodata

 Tools: e.g. individual software (research server)

 Responsability: National Park Authority

 Benefit:

 Central and efficient access to the literature 

and data landscape of the park

 Costly, redundant data surveys as well as 

time-consuming research work are no longer 

required for the individual work groups

 Activities (research, education, documentation, 

etc.) taking place in the park become more 

transparent



R&D Documentation System

Core Functionality
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 Capture and search for data 

on research projects and 

sensor networks

 Provision of a spatial 

geodata infrastructure

 Integration of newsfeeds 

(tender for project offers)

 Editorial processing of the 

"Project of the month" on 

homepage

 Download area for selected 

datasets

 User management



Architecture of the research information 

portal
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System is based on the PortalU software platform, InGrid, which was designed, developed and 

used by the former national portal for accessing environmental data in Germany 



status: http://fs.nlphh.de/

http://fs.nlphh.de/


Management

Digital Asset Management Software
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 Domain: Photographs Management

 Relevance:

 management of photographs taken by staff members (e.g. rangers, 

foresters)

 Management of seasonal panoramic images collected by 360°camera 

systems

 Responsability: park administration

 Tools: e.g. ResourceSpace

 https://www.foto.wald-rlp.de/

https://www.foto.wald-rlp.de/


Panoramic Photography

 50 sampling points / one panorama per season
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Environmental Education / Edutainment

e.g. Dachswatch
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 Domain: Communication, Participation

 Relevance:

 Involvement of stakeholders into park 

activities

 Tools: e.g. customized standard software

 Responsability: NP authorities, Ministry of 

Environment, NGO´s, Tourist 

Organisations etc.



Environmental Education / Edutainment

http://dachswatch.de/ (Badger (Meles meles))
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Environmental Education / Edutainment

e.g. AR- / VR Applications
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 Domain: Tourism, Edutainment

 Relevance:

 Virtual Reality (VR) and Augmented Reality (AR) technology with a high 

potential in the fields of edu- & infotainment and tourism

 NP Hunsrück-Hochwald with dozends of historical sites (celtic, roman)

 Tools: e.g. individual software

 Responsability: Tourist Organizations

Roman grave hills (Oberlöstern) App-base visualization of  the ancient gravemarker



Documentation, Monitoring & Inventory

Geographic Information Systems (GIS)
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 Domain: Geospatial Data 

Management

 Examples: Documentation of 

spatial patterns, Mapping & 

Cartography, Management of 

Forest Inventory Data, spatial 

distribution pf sampling sites, 

species, …

 Tools: e.g. QGIS, ArcGIS, 

GeoServer

 Responsability: National Park 

Authority, research groups



GIS Infrastructure Options
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Source: Bill 2010



E.g. Forest Inventory:

„traditionally“ by field surveying
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E.g. Forest Inventory:

Permanent Grid Sampling PSI (1634 units 

250m x 250m)
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Forest Inventory (cont.):

Technique of Grid Sampling
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E.g. Inventory:

Local Area- & transect mapping (mainly 

species)
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 Domain: Monitoring & Inventory, e.g. 

Wildlife Monitoring

 Examples: estimation of the 

population of hoofed animals

 Tools: e.g. R, Distance

 Responsability: research groups



Monitoring & Inventory

Image Processing Software
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 Domain: Environmental 

Remote Sensing

 Examples: Monitoring Tree 

species, Forest structure, eco-

physiological conditions

 Tools: e.g. SAGA GIS, 

PolSARPro, eCognition, Erdas 

Imagine

 Responsability: research 

groups



e.g. Tree species mapping
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Source: J. Hill, University Trier



Tree species mapping (cont.)
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Source: J. Hill, University Trier



Monitoring & Inventory

Camera Trapping Software

 Domain: Management of camera trap 

photos

 Relevance:

 Metadata and classifying of camera 

trap photos

 Keeps track of camera trap, camera 

(sensor) and species data

 Tools: e.g. camtrapR, Camelot

 Responsability: research groups
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e.g. Wildlife Research with Camera Traps
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 Capture - recapture analysis roe dear

 Examples: Roe deer (Capreolus capreolus) activity monitoring (FAWF 2016)

 timing cycle 5 min (wide fieldview <-> sensor based trigger (max 10m distance))

 Quantities:

 30 Traps, timing cycle 5 min, July acquisition, 135.000 photos (thereof 2% 

with hoofed games)

 30 Traps, Feb.-June acquisition: 343.000 photos; File size: 1,2 MB

 Depending on research question partially up to 170 traps in the field

 Image analysis is done manually



Monitoring & Inventory, Participation

Citizen Science - Applications
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 Domain: Communication, Participation, 

Monitoring

 Relevance:

 Involvement of citicens into park 

activities; collection of species related 

data

 Core Functionality:

 App- and Web-based collection of 

species data

 Spatial-temporal visualisation of the 

species distribution

 Web-Service API´s 

 Tools: e.g. customized standard software

 Responsability: mainly NGO´s
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Citicen Science

e.g. „Species Finder“

http://artenfinder.rlp.de/ (https://www.ornitho.de/) 

http://artenfinder.rlp.de/
https://www.ornitho.de/


Monitoring

Pest Monitoring
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 Domain: Communication, Monitoring

 Core Functionality:

 Modeling the population and 

swarming of Ips typographus

 Relevance:

 Protection of forests neighbouring 

the NP;

 acceptance of the park by private 

forest owners

 Tools: e.g. individual software

 Responsability: federal government (Ips typographus) 

Lane of the nymphs



Pest Monitoring

e.g. http://ifff-riskanalyses.boku.ac.at
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http://ifff-riskanalyses.boku.ac.at/


Meteo & Climate Monitoring

e.g. http://www.wetter.rlp.de/
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 Domain: Monitoring

 Relevance: Forest adaption to 

climate change

 Core Functionality:

 Realtime delivery of 

meteorological data,

 Weather forecast,

 provision of historical data,

 alert functions

 Tools: e.g. individual software

 Responsability: government 

(national: DWD, federal: FAWF, 

DLR, ministry of the environment)

http://www.wetter.rlp.de/


e.g. Regional Climate Change
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Regional Climate Change

Phenological Clock of Rhineland-

Palatinate
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source: DWD



Regional Climate Change

e.g. Heat/Draught Stress in Forest Ecosystems 

detected by Integrated Analysis
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Air Quality and Deposition

e.g. http://www.luft-rlp.de

ISESS 2017 Software Systems in NP Monitoring & Management 40

 Domain: Monitoring, Deposition

 Relevance: nutrient input into 

endangered biotops

 Core Functionality:

 Realtime delivery of air quality 

data,

 Time-related visualisation,

 provision of historical data,

 alert functions

 Tools: e.g. individual software

 Responsability: government 

(federal ministry of the 

environment)

http://www.luft-rlp.de/
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Air Quality and Deposition

e.g. Copernicus Atmosphere Monitoring 

(CAMS) http://atmosphere.copernicus.eu

 CAMS delivers the following operational services: 

 Daily production of near-real-time European air quality analyses and 

forecasts with a multi-model ensemble system 

 Anthropogenic emissions for the global and European domains and global 

emissions from wildfires and biomass burning

 regional air quality models that are used to zoom in on the European domain 

and produce 4-day forecasts of air quality
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http://atmosphere.copernicus.eu/


Copernicus Atmosphere Monitoring

WMS & WCS integration
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Monitoring & Inventory

Airborne Laserscanning (ALS)
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 Domain: Inventory

 Relevance:

 High resolution elevation model

 Detection of micro morphological 

structures (e.g. historic sites)

 Analysis of surface changes

 Vegetation analysis

 …

 Tools: e.g. GIS 

extensions, 3D-modeling 

tools (Cinema4D)

 Responsability: research 

groups



ALS: Point Density
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ALS:

Detection & Inventory of historic Sites

e.g. charcoal stacks
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ALS in Change Detection

Erosion / Accumulation Monitoring
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ALS:

Characterization of Forests
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Summary & Outlook

 Types of software systems used in NP monitoring are as manifold as the 

fields of scientific- and management activities are occurring in a park

 The software solutions are realized as a customization of standard software 

products, or, as individual software packages, designed and developed 

according to the special requirements of the fields of activity in a dedicated 

park

 heterogeneity in software and information systems used in parks is strongly 

linked to the evolution process in environmental monitoring

 Especially with view to the long-term perspective, it is still difficult today, to 

combine and use all the information available in an integrated environmental 

monitoring in the park.

 In future, the heterogeneity of the data and software used will be similar than 

it was in the past or it is recently

 a proper documentation of methods, datasets, publications and information 

systems targeting the NP is needed, to make monitoring and management 

activities transparent, accessible and ready for a future re-use.
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p.fischer@umwelt-campus.de
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Bodenprofile

• Likas

• Laserscan f. Bodengutachten?
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