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The International Soil Moisture Network (ISMN)

= a global in situ (surface and subsurface) soil moisture database
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motivation = validation of satellite soil moisture based products

established in 2009

international cooperation

crucial for soil moisture products = reliable/consistent validation datasets

• climate monitoring : soil moisture key role
• long term observations of major interest



SMAP Cal/Val Workshop #9, Fairfax, VA

Functionality of the ISMN
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http://ismn.geo.tuwien.ac.at/



SMAP Cal/Val Workshop #9, Fairfax, VA 4/15

only in situ data + metadata

8 different variables

59 networks (status October 2018)

2438 stations (status October 2018)

measurements from several depths

data from 1952 up to near real time

about 10.000 datasets available

Data Collection
Data 

Harmonization
Quality Control

Database 
Storage

Data Portal



SMAP Cal/Val Workshop #9, Fairfax, VA

metadata from provider

• e.g.: coordinates, sensor type, depth, etc.  

model based metadata

• 3 additional datasets used
(climate class, land cover and soil texture)
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Example of metadata stored in ISMN database.
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every network provider has its own system

unit conversion
unified data format

• data access (http, ftp, E-Mail)
• data format
• unit

ISMN
standard

Data Harmonization:

Quality Control:
data is flagged not erased
quality flag added to each measurement (CEOP standards)

• Geophysical Dynamic Range (threshold for each variable)
• Geophysical Consistency (additional variable  Nasa`s GLDAS Noah data)
• Spectrum– Based Approach (data spikes , data plateaus)
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7

A quality flag is added to each
measurement, following the
CEOP standards.

Flag value Definition

C
Reported value exceeds output 
format field size OR was negative 
precipitation.

M
Parameter value missing OR derived 
parameter can not be computed. 

D Questionable/dubious

G Good

Data Collection
Data 

Harmonization
Quality Control

Database 
Storage

Data Portal

7/15



SMAP Cal/Val Workshop #9, Fairfax, VA 8/15

http://ismn.geo.tuwien.ac.at/

ISMN Webpage

• viewing data is always possible
• free data access only when registered
• 2 text formats are available

• SQL quering directly from database
possible (advanced download)

• > 2600 users
• > 300 new users /year

Database  storage : 
metadata +  data timeseries + flags (+ network related flags (rarely))
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ISMN for SMAP validation
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Tools

QA4SM:
Python packages on github:
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Questions?
wouter.dorigo@geo.tuwien.ac.at

ismn@geo.tuwien.ac.at

tracy.scanlon@geo.tuwien.ac.at

http://ismn.geo.tuwien.ac.at

http://climers.geo.tuwien.ac.at
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Supplementary Slides
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Geophysical Dynamic Range ( flag values C01 – C03)

• simple threshold method
(e.g. lower/upper boundary, saturation point, etc.)

• detects observations exceeding the geophysical plausibility
range

• applied to all variables

Geophysical consistency ( flag values D01 – D05)

• additional variables needed
• information on reliability of observations

(e.g.: soil moisture is flagged when soil temperature < 0°C)
• also with Nasa`s GLDAS NOAH datasets flagged
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Spectrum– Based Approach  (flag values D06 – D10) 

• detects erroneous measurements within the thresholds
• Savitzky- Golay filter is applied

- finds first two derivatives of the observation
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Organisation type of ISMN user:

Data provider and user community
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• ISMN platform for distributing their data
• ½ yearly provider report: e.g. how many downloads of their data, etc. 

Provider 

User

Usage area of ISMN data:
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Status update and future ideas
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Several ISMN stations also SMAP cal/val sites

578 peer-reviewed publications
(making use of ISMN data)

Future ideas: 
New networks in data sparse regions
Searching for high density networks

possible inclusion of low cost sensor data
collected by citizen scientists!!  

• 31 in 2018

• SCAN (USA), TERENO (Germany), etc.
• soon: TXSON (USA, 42 stations)  nrt
• future: HOAL (Austria)


