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ÅImmediate goal: Establish a dialog across communities to harmonize

the different methods of in-situ and remote sensing assessment of 

surface radiation balance

ÅLong-term goal: Establish the foundation for integrating surface 

shortwave and longwave radiation measurements into global fields.

Å  Share knowledge and experience across different comms

Å  Document calibration methods

Å  Assess uncertainties of different methods

Å  Improve in-situ sampling

Å  Validate and assess climate models / satellite products

Å  Contribute to understanding of earthôs energy balance

Å www.oceandecade.org, airseaobs.org, www.oceanbestpractices.orgΣ Χ

Rational: Land and Ocean communities to interact in the frame 
of radiation measurements 

http://www.oceandecade.org/
http://www.airseaobs.org/
http://www.oceanbestpractices.org/


Land / BSRN approach

ÅStations Representative of wider areas. Acting as 
radiation reference network over Land for climate 
monitoring, climate model and remote 
sensing products validation

ÅEstablished in early 90ôs with ~20 stations 

ÅHost data from 70+ stations across the world 
(land) different surface type and climate 
regimes over ~30 years

Å Candidate (8+2)/ Operational (57) / Inactive (0) 

/ Closed (16) (Update: Apr 2021)

Å Geographical gaps still an issue on some areas

Å Archive (AWI) www.pangaea.de (11,000+ monthly)

https://bsrn.awi.de

(P.Thorne et al., IJC JC2018)

http://www.pangaea.de/
https://bsrn.awi.de


ÅBasic measurements

Åthe downwelling components of the 
shortwave (glo, dif, dir) and 
longwave (lwd) broadband radiation 
at the surface

ÅTemperature, pressure, RH (2m)

ÅExtended measurements: 

Åreflected shortwave (swu) and 
longwave (lwu) to close the  radiative 
budget at the surface

Å3m, 10m, 30m

ÅUpper air, UVa UVb, spectral, é

A typical BSRN station collects

https://bsrn.awi.de/fileadmin/user_upload/bsrn.awi.de/Publications/McArthur.pdf
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Equipment of a BSRN station

ÅThermopiles

ÅPyranometer (swd, swu and dif)

ÅPyrheliometer (dir normal)

ÅPyrgeometer (lwd, lwu)

ÅSun tracker/albedo rack

ÅDatalogger

https://www.pangaea.de/ddi?request=bsrn/BSRNMethods&format=html&title=BSRN+Methods

List of instruments deployed to BSRN stations (not necessarily up to date)

https://www.pangaea.de/ddi?request=bsrn/BSRNMethods&format=html&title=BSRN+Methods


ÅInstrument redundancy

ÅTraceability to Standards (PMOD/WRC 
Davos): calibration every ~2-years

ÅPyrgeom (LW): WISG

ÅPyranom (SW): WRR (group of 4 
pyranometers, CM21 CM22 mainly)

ÅPyrheliom (SW direct): WSG (ACRs)

Å Uncertainty (following FRM terminology is 
still not completely mature)

Å This is a very active research area (see the 
amount of ñfrm4*òprojects/initiatives VEG, 
ocean color, é)

BSRN best practices at a glance

Å~1-Hz acquisition, 1-minute stats (to catch 
sky variability / cloud effects)

ÅVentilation (reduce IR offsets, riming, 
dusting)

ÅShadowing LWD

ÅDatalogger (~0.1 W/m2)

ÅStore 1-Hz raw data (mV) for any review of 
calibration ñconstantsò  

Å Store ὝȟὝ of the pyrgeometer(s)

Å Corrections: Cosine resp, k(Temperature), 
nighttime offset

Å QC procedures (auto/manual)



Data screening
QC Tests

ÅTilting, Dusting, water on the domes, 
riming, Birds, Cleaning operations, 
Nighttime spikes, raining effects, é

ÅPhysically possible limits

ÅExtremely rare limits

ÅAcross quantities



Quality Control: across quantities



Quality Control: across quantities

Global SWD

G1 = dif+dirn cosZ

G2 = global

Pilot: BSRN-QC

(W. Knap, KNMI)



Land vs Ocean practices

Link

https://docs.google.com/spreadsheets/d/1kZjbAeWTnG6FSZW0MTgj_O_ZYS-grhOSIQhOKpxBOes/edit?usp=sharing

