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How much water is in the soil ?

How to visualize the answer ?
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How to …? There is a lot !!!
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Extruso-Projekt (TU Dresden 2018)

Benning et al. 2018

Schmidt-Walther et al. (2019)

Sächsischer Bergsteigerbund e.V.

(seit 2015) TU Dresden 

(seit 2012)

Schwärzel et al. (2009)

https://extruso.bu.tu-dresden.de/?lang=de
https://extruso.bu.tu-dresden.de/?lang=de
https://www.openagrar.de/receive/openagrar_mods_00049873
https://www.openagrar.de/receive/openagrar_mods_00049873
https://www.openagrar.de/receive/openagrar_mods_00044576
http://felsampel.de/#/
https://rekis.hydro.tu-dresden.de/
https://doi.org/10.1016/j.foreco.2009.03.033


The Project Soil Moisture Traffic Light 
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„START 2020“ – Funding by SMEKUL (Saxon State Ministry of Environment)

1. Integration of meteorological data (Forest Climat Stations of Sachsenforst) Visualization / Download in 

ReKIS*

2. Development of a simple web-based indicator system, that transfers complex processes of soil water

balance into simple statements on water availability

3. Establish a prototype of the “Soil Moisture Traffic Light“ for different forest sites in Saxony

Implementation by

Scientific board (TU Dresden - Practitionairs SN – LWF – FFK)

* https://rekis.hydro.tu-dresden.de/ ReKIS – REGIONALES KLIMAINFORMATIONSSYSTEM SACHSEN, SACHSEN-ANHALT, THÜRINGEN

https://rekis.hydro.tu-dresden.de/


The Soil Moisture Traffic Light - People
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Sachsenforst: Eisenhauer (AL 4), ANDREAE (RL 43), PETZOLD/JACOB/ PETERS Gemballa (Ref 43), 

Thomas/Kieslich/Richter (Ref 34)

TU-Dresden: KRONENBERG/LUONG/VOROBEVSKII (Institut für Hydrologie und Meteorologie)

Klopfer Software GmbH: Peter Klopfer

PIKOBYTES: Matthias Müller

(Staatskanzlei [Digitalisierung] & Dienstleister)

Scientific Board: Dr. Sven Irrgang (Forstbezirk Bärenfels)

Prof. Dr. Nils Schütze (TUD, IHM Lehrstuhl Hydrologie)

Dr. Lothar Zimmermann (Bayerische Landesanstalt für Wald und Forstwirtschaft)



Parameterization & Validation
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• 8 Level II Plots in Saxony



Parameterization & Validation
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Parameterization & Validation
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Parameterization & Validation
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Criteria PTF-Hypres PTF-Puhlmann PTF-Wessolek

Grass site + +

Tree site + +

Input requirement +

Tree development +

Total 0 2 4 • Evaluation

• Indicator for

soil moisture



System Architecture & Data flow
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How the traffic light flashes … 
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Relative extractable water after Granier et al. 1999

derived from water content and storage per soil layer

𝐴 =

𝑖=1

𝑛

𝜃𝑖 − 𝜃𝑤𝑝𝑖 × 1 − 𝑐𝑖 × 𝑑𝑖

Plant available storage (A)

𝐴𝑊𝐶 =

𝑖=1

𝑛

𝜃𝑓𝑐𝑖 − 𝜃𝑤𝑝𝑖 × 1 − 𝑐𝑖 × 𝑑𝑖

Available Water Capacity (AWC)

Relativ Extractable  Water (REW)

𝑅𝐸𝑊 =
𝐴

𝐴𝑊𝐶

𝜃𝑖 : water content [Vol.%] per soil layer

𝜃𝑓𝑐𝑖 : 𝜃 at field capacity (pF = 1.8)

𝜃𝑤𝑝𝑖 : 𝜃 at permanent wilting point (pF = 4.2)

𝑐𝑖: stone content

𝑑𝑖: layer thickness (mm)

REW Rating

REW > 1 very wet

0.4 < REW ≤ 1 wet

0.2 ≤ REW ≤ 0.4 dry

0 ≤REW< 0.2 very dry



What is available ?
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Simple and Expert mode…

Real-time (dayly) and site-specific information of soil moisture at …

• 932 NFI Plots in Saxony *   extrapolated to > 3000 sites (forest site map)

• 5 different vegetation types (spruce, pine, beech, oak und gras)

• three different soil depths (40 cm, 80 cm und 100 cm)

• soil moisture development in time and depth of the overall soil profile

• management information about forest site and tree suitability

* Benning, Raphael; Ahrends, Bernd; Amberger, Hagen; Danigel, Johanna; Gauer, Jürgen; Hafner, Silke et al. (2020): 

The Soil Profile Database for the National Forest Inventory plots in Germany derived from site survey systems. Internet.

Online available

https://www.researchgate.net/publication/345310267_The_Soil_Profile_Database_for_the_National_Forest_Inventory_Plots_in_Germany_Derived_from_Site_Survey_Systems
https://life.hydro.tu-dresden.de/BoFeAm/dist/index.html


Simple mode
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Prototype: https://life.hydro.tu-dresden.de/BoFeAm/dist/index.html

Relaunch-Test: https://life.hydro.tu-dresden.de/BoFeAm/dist_BFA/index.html

https://life.hydro.tu-dresden.de/BoFeAm/dist/index.html
https://life.hydro.tu-dresden.de/BoFeAm/dist/index.html
https://life.hydro.tu-dresden.de/BoFeAm/dist_BFA/index.html


Expert mode
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Expert mode
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Outlook 2023
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• Improve Layout 

• Coupling forest site map (representative soil profiles at real location instead of masked NFI-Plots) 

• Integration of complete site description & silvicultural information

• Data integration of recently installed soil moisture sensors at all Level II - plots

• Evaluation of 77 soil Monitoring profiles (plots of the NFSI raster)

• prototype Routine 

https://www.researchgate.net/publication/370323313_Toward_reliable_model-based_soil_moisture_estimates_for_forest_managers

