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Overview 
 
Currently 24 multi-filter rotating shadowband radiometers (MFRSRs) operate within the Atmospheric 
Radiation Measurement (ARM) Program.  Eighteen MFRSRs are located at Southern Great Plains 
(SGP) site, one is located at each of the North Slope of Alaska (NSA) and Tropical Western Pacific 
(TWP) sites, and one is part of the instrumentation of the ARM Mobile Facility.  The SGP site, that has 
four extended facilities that are equipped for an MFRSR but do not have one due to instrument failure or 
a lack of spare instruments.  Table 1 lists all the sites supporting MFRSRs along with the instrument 
status.  In addition to the MFRSRs, ARM operates three other MFRSR derived instruments:  the multi-
filter radiometer (MFR), the normal incidence multi-filter radiometer (NIMFR), and the narrow field of 
view (NFOV) radiometer.  All are essentially just the head of an MFRSR used in innovative ways.  The 
MFR is mounted on a tower and pointed at the surface.  At the SGP Central Facility there is one at 10 m 
and one at 25 m.  The NSA has an MFR at each station, both at the 10-m level.  ARM operates three 
NIMFRs with one is at the SGP Central Facility and one at each of the NSA sites.  There are two 
NFOVs, which are both at the SGP Central Facility.  One is a single-channel (870) and the other uses 
two channels (673 and 870).  A description of MFRSR-derived instrument locations and their status is 
given in Table 2. 
 

Table 1.  The status of all of the ARM MFRSRs is shown.   

Region Site 
Operating 

Status Current Problems/Issues 
SGP C1 Central Facility Yes ----- 
SGP EF-1 Larned KS Yes Channel 673 is intermittently noisy 
SGP EF-2 Hillsboro KS No Instrument failed and was removed from service 

July 2003. 
SGP EF-3 LeRoy KS Yes ----- 
SGP EF-4 Plevna KS Yes Frequent drop outs in the head temp and logger 

voltage 
SGP EF-5 Halstead KS Yes ----- 
SGP EF-6 Towanda KS Yes ----- 
SGP EF-7 Elk Falls KS Yes Head temp is consistently below minimum 
SGP EF-8 Coldwater KS Yes Channel 415 is working intermittently 

1 



Fifteenth ARM Science Team Meeting Proceedings, Daytona Beach, Florida, March 14-18, 2005 
 

 
Table 1.  (cont’d) 

Region Site 
Operating 

Status Current Problems/Issues 
SGP EF-9 Ashton KS Yes ----- 
SGP EF-10 Tyro KS No Instrument failed and was pulled from service in 

June 2001 
SGP EF-11 Byron OK Yes ----- 
SGP EF-12 Pawhuska OK Yes ----- 
SGP EF-13 Lamont OK Yes ----- 
SGP EF-15 Ringwood OK Yes ----- 
SGP EF-16 Vici OK Yes ----- 
SGP EF-18 Morris OK Yes ----- 
SGP EF-19 El Reno OK No Instrument damaged by lightning and pulled from 

service June 2004 
SGP EF-20 Meeker OK No Instrument failed and was pulled from service 

July 2003 
SGP EF-21 Okmulgee OK MFRSR never 

Installed 
NA 

SGP EF-22 Cordell OK Yes ----- 
SGP EF-24 Cyril OK Yes Strange inverse relationship between head temp 

and logger voltage 
SGP EF-25 Seminole OK Station not in 

Operation 
Site was decommissioned April 2002 

SGP EF-26 Cement OK MFRSR never 
Installed 

NA 

SGP EF-27 Earlsboro OK Yes ----- 
NSA C1 Barrow AK Yes ----- 
NSA C2 Atqasuk AK Yes ----- 
TWP C1 Manus Yes ----- 
TWP C2 Nauru Yes ----- 
TWP C3 Darwin Yes ----- 

 
Table 2.  The status of all of the ARM instruments derived from the MFRSR.   

Region Site/Instrument 
Operating 

Status Current Problems/Issues 
SGP C1 MFR10m Yes Data show a small dip close to solar noon.  Cause 

is unknown at this time. 
SGP C1 MFR25m Yes Data often show unusual characteristics mid to 

late morning.  Likely the result of surface 
conditions. 

NSA C1 MFR10m Yes ----- 
NSA C2 MFR10m Yes ----- 
    
SGP C1 NIMFR Yes ----- 
NSA C1 Barrow NIMFR Yes ----- 
NSA C2 Atqasuk NIMFR Yes ----- 
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Table 2.  (cont’d) 

Region Site/Instrument 
Operating 

Status Current Problems/Issues 
SGP C1 NFOV Single 

Channel 
Yes Condensation on the inside of the window is being 

frequently reported  
SGP C1 NFOV Dual 

Channel 
No Instrument has been pulled from service for 

maintenance and modifications 
 
Currently, two major projects involving the MFRSR are in progress.  The first project is the purchase of 
replacement interference filters.  Some of these instruments have been installed for close to 10 years and 
ARM is starting to see failures related to the filters.  At this time, a bid for the job has been submitted 
and ARM is arranging to make payment.  The goal is to have the purchase completed by the end of 
fiscal year 2005.  The intent is to purchase 100 filter sets, which would be enough to service and repair 
all the MFRSR and MFRSR derived instruments, as well as providing a supply of replacement sets for 
future repairs. 
 
The second major project is the conversion to Campbell data loggers from the current Yankee logger 
boards.  Once implemented, the Campbell loggers should prove less costly than maintaining the current 
loggers.  Also, because Campbell loggers are ubiquitous within ARM, more resources and support will 
be available.  In addition to the cost savings, the Campbell loggers will provide improved programming 
flexibility and sampling rates, and possibly facilitate the installation and alignment of MFRSRs using 
innovative programming techniques. 
 
Baseline Surface Radiation Network 
 
The biennial Baseline Surface Radiation Network (BSRN) meeting took place July 2004 in Exeter, 
Devon, United Kingdom.  With four stations being submitted, ARM was one of the better-represented 
organizations within the BSRN community.  At the meeting it was agreed that data from ARM’s TWP 
Darwin site should be included.  Including Darwin would provide the BSRN community two collocated 
and independent sites to study.  At this time, the formalities for data submission have not been 
completed, which is why it is not shown in Table 1.  Presently, data have been submitted through 
January 2005 for the four ARM sites currently included in the archive, though the maintainers of the 
archive have not inserted these datasets into the archive. 
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EF-01 MFRSR Direct Narrowband Irradiance
13 January 2005
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Figure 1a.  Examples of some problems described in the table to the left.  A plot of narrowband 
irradiance from the MFRSR located at EF-01 Larned, Kansas.  In this plot it is clearly seen that 
channel 673 is noisy. 
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EF-04 MFRSR Head_Temp and Logger_Voltage
9 Feb 2005
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Figure 1b.  This figure presents the MFRSR head temperature and logger voltage from EF-04 
Plevna, Kansas.  A relationship between the voltage drops and temperature drops is evident.  Note that 
the irradiance measurements do not appear to be affected by this. 
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EF-24 MFRSR Head_Temp and Logger_Voltage
13 January 2005
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Figure 1c.  Shows a strange inverse relationship between the head temperature and logger voltage of 
the MFRSR located at EF-24 Cyril, Oklahoma.  This is the only MFRSR that shows such a relationship.  
The irradiance data at this site do not seem to be affected. 
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SGP C01 MFR 10m Narrowband and Broadband
13 January 2005 
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Figure 2a.  A plot of the six narrowband channels and the broadband channel from the SGP Central 
Facility 10-m MFR.  Notice that very near solar noon there is a slight dip across all channels.  This dip 
is consistently seen on clear days during the winter months and goes back at least 2 year.  Preliminary 
investigation has not revealed why this occurs.  
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SGP C1 MFR 25m Narrowband and Broadband
22 January 2005
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Figure 2b.  Presents data from the SGP Central Facility 25-m MFR.  In this plot a mostly linear rise in 
the data is observed between about 1600 Universal Time Coordinates (UTC) and 1900 UTC.  Similar 
features can be seen on other, but not all, clear days.  Though this has not been investigated fully, it 
probably results from inhomogeneous surface conditions around the base of the 60-m tower.  Please 
note that the 10-m MFR is located on the EF-13 tower, and thus is seeing a completely different surface 
than the 25-m MFR. 
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Figure 3.  Photos of the various MFRSR-derived instruments.  Figure 3a shows the NIMFR that is 
located at the SGP Central Facility.  This instrument is located on the EF-13 solar tracker. 
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Figure 3b.  An MFR – this instrument is mounted on towers pointed at the surface to provide data on 
reflected irradiances. 
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Figure 3c.  An MFR contained in an insulated housing required for deployments in the NSA. 
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Figure 3d.  The single-channel and two-channel NFOV instruments. 
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Figure 3e.  A standard MFRSR in a typical deployment. 
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Figure 4a.  A screen capture of the BSRN home page <http://bsrn.ethz.ch>. 
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Figure 4b.  The site status page.  Note that the status page does not reflect all the files that have been 
submitted.  Currently, all ARM sites have been submitted through January 2005 and are awaiting 
insertion into the database.  The ARM sites are E13, BIL, MAN, and NAU.  It is hoped that this year 
Darwin data submissions to the BSRN archive will begin.  
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