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Reunion Island, France

Radiation Network (BSRN): A New NDACC Cooperating Network

Operations and Network Logistics

Summary Background: The BSRN project was conceived by
the WCRP Working Group on Radiative Fluxes in 1988 to
address extensive concerns about the overall lack of high-
quality, globally-remote and diverse, in-situ, surface irradiance
observations. After four years of preparation within WCRP
for an on-going continuous observational program, the BSRN
began operations in 1992. Nine qualified observing sites
submitted solar and infrared surface irradiance data for that
year. The program continues today and has grown in size and
reach, having now received data from 356 stations and is serving
as an affiliated global surface radiation network for multiple

additional organizations as indicated by the logos above.
NDACC was added in 2011

BSRN Station Status, Sept. 2011
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BSRN Field Observations
Spectrally integrated irradiances Ancillary (nighly desirable)
PRIMARY (required) SECONDARY (but highly recommend)  * Spectral aerosol optical depth
* Direct-beam solar » Upwelling (reflected) solar » Surface meteorological variables
* Diffuse-sky solar * Upwelling thermal IR  Upper-air soundings (nearby)
* Downwelling thermal IR « Std. synoptic observations
* Total (global) downwelling solar * Cloud base height

Data Acquisition, Processing and Archival

* BSRN established and provided standardized specifications and recommendations for field data collection.
* Individual Site Scientists are responsible for the acquisition, processing, and quality assurance of the data.

* Irradiances and most other observations are sampled at near 1-hz with 1-minute averages recorded and
scaled.

* The scaled data calibrated relative to international calibration reference standards, some developed as a
direct result of the needs of BSRN.

* Data are submitted to the central BSRN archive (was at ETHZ , now AWI) for review and distribution.

* The Archive-applied QC has proven to be useful. Nonetheless, users are urged to review the retrieved data
for suitability to their applications, and establish contact with the Site Scientist responsible for the data.

* Archived data are typically available with a latency of one month to a few years.

Data Availability and Quality

Below are station-months (by year) of 1- to 3-minute avg. downwelling
irradiances available from archive as of 4 Oct 2011 (www.bsrn.awi.de)
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Applications and Results

Example BSRN Data Applications

* Satellite product validation/comparison
* Radiative transfer model comparisons
* Surface energy budget studies

* Local and regional climatologies

* Climate sensitivity studies

* Climate model evaluation

* Various interests, e.g., renewable
energy, agriculture, and etc.

Satellite Product Validation and Comparisons

Satellite Surface Irradiance Validated vs BSRN Data
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Above are examples of comparisons between satellite surface
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irradiance products and BSRN observations as indicated. A B B P & & A % B W b

Climate Model comparisons e SekiBeusa.itari, eireel ~04S, ChrLISE SA .
Climate Models Approach BSRN Downwelling IR Results (global means) The above two figures show the annual spatial correlations, 1986 — 2003,

_Wi“” “’” e BSRN ( 344 W m_z) of individual BSRN sites downward surface solar irradiance (SWD) with

the ISCCP/FD data for the globe. The top figure gives the cross
correlation coefficient divided by its standard error for Barrow, Alaska
- (Dutton et al., JGR 2006.) The second figure shows the number of ISCCP
I H e I Circa 1998 orid cells containing BSRN sites (out of the 35 as of 2005) that have
H 3

Model Avg. (329)

significant cross-correlation with the ISCCP SWD at that grid point.
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The above two graphs show global mean downwelling surface IR | . . . _I
irradiance from numerous GCMs as indicated. The top plot shows & ra ya =
results for the models from the mid 1990s whereas on the bottom plot “ )
are results about a decade later with the differences due to model
changes and improvements. The green horizontal line is the global B direct rms Gifference_ Widivect bies _ DiibFfuse rws difference B iffuse biss
mean value deduced from BSRN data from site-by-site comparisons to
a GCM, M. Wild, J. Clim. 2001 & Tellus 2008. The above shows the biases (solid color) and RMS (cross-hatch) differences
between various model calculations (as indicated) and observations for a
. e multi-day period where the observed atmospheric states and composition
Compa"sBZ?n?I(g%“:“gEgoﬂ\:vg a) d?:t?or?s(?s'; Ii%;ilza)tlon 2l were incorporated into the models. Michalsky et al. 2005.
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Day of Year 1998 The above figure shows monthly mean surface solar irradiances
Above is one of the first known direct comparisons between an initialization (FG) modeled by a NOAA/GFDLGCM for various aerosol loadings
of a global cloud-resolving GCM and BSRN-observed surface solar irradiance. and BSRN observations over several years for a site near
Daily averages are for a single daily 6-hour period, 18Z-00Z. ECMWF results Boulder, Colorado. This work was begun as GFDL was first
provided by J.J. Morcrette introducing aerosols to their GCM.
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The above two panels give model-by-model comparisons, scatter plots and mean bias, between
several [IPCC-AR4 GCM models and BSRN observations at 44 BSRN sites and corresponding model
grid boxes, M. Wild, 7e/lus 2008.

D02203 KIM AND RAMANATHAN: SOLAR RADIATION BUDGET AND FORCING D02203
JOURNAL OF GEOPHYSICAL RESEARCH. VOL. 113, D02203, doi:10.1029/2007JD008434, 2008
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