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NOAA SURFRAD site instrumentation:

-Visible multi-filter rotating shadowband radiometer

-Yankee UVB-1 broadband radiometer

-Spectrosun pyranometer

-Pyrgeometer

-LICOR sensor

-Meteorological tower, which includes upwelling PSP and

  pyrgeometer

-Tracker with normal incidence pyranometer, shaded PSP 

 and pyrgeometer

USDA monitoring site instrumentation:

-Yankee visible multi-filter rotating shadowband radiometer

-Yankee UV multi-filter rotating shadowband radiometer

-Yankee UVB-1 broadband radiometer

-LICOR sensor

-Temperature and relative humidity probe



W 105.237                1689 maslN 40.12596-141Table Mtn, CO

W 105.237                1689 maslN 40.12596-139Table Mtn, CO

W 105.237                1689 maslN 40.12594-108Table Mtn, CO

W 088.372                213 maslN 40.05396-144Bondville, IL

W 095.341                84 maslN 29.71897-154Houston, TX

W 105.102                634 maslN 48.30897-147Ft Peck, MT

W 105.533                2923 maslN 40.03297-146MRS, CO

W 078.680                124 maslN 35.72896-140Raleigh, NC

LONGITUDE           ELEVATIONLATITUDESERIAL #BREWER

BREWER SITE LOCATION INFORMATION



NETWORK OBJECTIVE

To produce high quality solar UV spectral irradiance and total column

ozone measurements for our research and collaborating researchers

GENERAL RESEARCH DIRECTIONS

How clouds and other meteorological conditions affect surface

      UV levels (and radiative forcings)?

 How tropospheric pollution (ozone and fine particles) affect

      surface UV levels (and radiative forcings)?

 How do surface UV and ozone observations compare to space-based

      measurements of UV and ozone at these sites

 How do variations in stratospheric ozone concentrations affect surface UV

levels



Brewer Mark IV Spectrophotometer 93-101   Table Mtn, Colorado



Brewer Mark IV command structure

and sample schedule

O3-mode

DS – direct sun ozone measurement

ZS  - zenith sky measurement

UM – Umkehr measurement

UX – extended UV spectral scan

PS – direct sun measurement 

N2-mode

DS – direct sun NO2 measurement

ZS – zenith sky NO2 measurement

SAMPLE SCHEDULE

-115

jdb2w1ci

-105

pfo3rshgsldtsln2sl

-93

pfn2zszszszszs

-90

pfo3hgum

-85.803

pfWZuxzsum

-80.803

pfWZuxzsum

-75.803

pfWZb1uxhgzsdsum

-70.803

pfo3WZb1uxhgdspsn2dso3psds

-65.803

pfo3WZb1uxhgdspsn2dso3psds

-60.803

pfo3WZb1uxhgdspsn2dso3psds

-55.803

pfo3WZb1uxhgdspsn2dso3psds

-50.803

pfo3WZb1uxhgdspsn2dso3psds



Slit mask position             Wavelengths

                                                                         UV             Visible

0                                        Hg Calibration        303.2         426.4

1                                     Dark Count  

2                                     Wavelength 1         306.3         431.2

3                                        Wavelength 2         310.1         437.4      

4                                        Wavelength 3         313.5         442.8

5                                        Wavelength 4         316.8         448.1

6                                        Wavelength 5         320.1         453.2

7                                        Wavelength 2 & 4 for Deadtime test

Brewer nominal slit mask operational wavelengths



Brewer 97-147 Ft Peck, Montana Collocated Instruments:

NOAA SURFRAD site

USDA monitoring site

NOAA Surface flux measurement

Climate reference network site (CRN)

IMPROVE site



Brewer 96-146     Mountain Research Station

Niwot Ridge, CO

Collocated Instruments:

        UV-MFRSR

        vis-MFRSR

        UVB-1 radiometer

        UVA radiometer

        Eppley PSP pyranometer

        Pressure, T & RH probe



Brewer 93-101 Table Mountain 

Test Facility,  Boulder, Colorado

Collocated Instruments:

NOAA SURFRAD site

USDA research site

USDA reference spectroradiometer

SUNY UV-rotating shadowband spectroradiometer

CUCF reference Yankee and Solarlight broadbands

Smithsonian 18 channel UV-filter radiometer

Biospherical Instruments GUV-511 UV radiometer

Total Sky Camera



Brewer 97-154     

University of Houston

Houston, Texas

Collocated Instruments:

USDA monitoring site

Total Sky Camera

Meteorological tower

Cimel sun photometer



Brewer 96-144     Bondville, Illinois Collocated instruments:

EPA/CASTnet IMPROVE protocol site

NOAA SURFRAD site

USDA UV site

Climate reference network (CRN)

Aeronet site-Cimel sun-photometer

Total Sky Camera



Brewer 96-140    Raleigh, North Carolina Collocated instruments:

USDA monitoring site



The NOAA/EPA Brewer

Spectrophotometer Network consists of

six stations located in the central and

eastern United States. Each Brewer

instrument provides daily Ultra-Violet

(UV) Radiation and Total-Column

Ozone measurements. Some Brewers

are co-located at NOAA SURFRAD

stations equipped with UV

instrumentation and Total Sky Imagers.

Brewer Network Stations

Mon, Nov 07, 2006 23:00:15 – 311 UTC

TMTF

HAO

FT Peck

Bondville

Houston

Brewer MK IV

Spectrophotometer

Raleigh

Brewer Deployments:

  Houston, TX  July 24, 2006

  HAO, CO       Oct 25, 2006

  Bondville, IL   Sep 25, 2006

  Raleigh, NC   Oct 13, 2006

  Ft. Peck, MT  Nov 07, 2006

About:

AVG TC DS O3UV IndexAVG UVStation

Summary Data for yyyy-mm-dd

TMTF

HAO

FT. PECK

HOUSTON
BONDVILLE

RALEIGH



The Table Mountain Test Facility located 7-miles

north of Boulder is the home for the NOAA-EPA

Brewer Network Reference Triad.

Table Mountain Test Facility

Location:

  Boulder, Colorado

  Latitude: 40.125

  Longitude: -105.237

  Elevation: 5541.3 ft, 1689 m

Brewer Instruments:

  Brewer MKIV Spectrophotometer:

     BR-101, BR-108, BR-139

Co-located Instruments:

  Total Sky Imager

   U111 Spectroradiometer

Contacts:

 Patrick Disterhoft

    303-497-6355

    patrick.disterhoft@noaa.gov

  Scott Stierle

    303-497-6620

    scott.stierle@noaa.gov

  Peter Kiedron

   303-497-4937

   Peter.Kiedron@noaa.gov

Stations:

Houston, TX

TMTF, CO

FT PECK, MT

Bondville, IL

MRS, CO

Raleigh, NC

Mon, Nov 07, 2006 23:00:15 – 311 UTC







Quality control procedures for Brewer spectral UV data

 

Temperature corrections

Temporal corrections between external calibrations

Wavelength stability – Hg lamp stability, Fraunhofer algorithm

Cosine response correction

Removal of data spikes

Calculation of erythema 



Network instrument performance and stability tracking

Update wavelength

registration

302.1 nm mercury line scanHG

Insure proper timing constantShutter timing testSH

PMT dark signalExtended UV scanUX

Monitor 3 internal thermistorsTemperaturesAP

Confirm proper shutter

operation

Shutter run/stop ratio testRS

Monitor signal detection

electronics and PMT

PMT dead-time testDT

Track UV calibration stabilitySpectral scan of QTH lampCI

Track ozone and SO2

calibration (also filters)

Internal QTH lampSL

Monitor internal instrument

humidity

HumidityAP

Monitor power supplies and

PMT supply voltage

VoltagesAP

FunctionMeasurementCommand



Site status: operations and calibrations

August 2006October 13, 2006YESRaleigh, NC

Brewer 96-140

August 2006September 24, 2006YESBondville, IL

Brewer 96-144

NoJuly 21, 2006YESHouston, TX

Brewer 97-154

August 2006NoYESMRS, Niwot Ridge

Brewer 96-146

August 2006NoYESBoulder, CO

Brewer 96-141

August 2006NoYESBoulder, CO

Brewer 96-139

August 2006NoYESBoulder, CO

Brewer 94-108

August 2006Novermber 6, 2006YESFt Peck, MT

Brewer 97-147

OZONE

CALIBRATION

UV CALIBRATIONOPERATIONALBREWER



DEVELOPING AND FUTURE WORK

•Ozone  reference triad at Table Mtn, CO

     Brewers 108, 139 and 141

•Total colunm NO2 retrievals

     431-453 nm range

•DSRC Brewer

     Complete the regional triad

•Mauna Loa Brewer Mark IV for ozone calibrations

     Derive ozone calibration from Langley method

•Traveling ozone reference Brewer

     Field verification of network instruments

•Temperature sensitivity of ozone measurements

•Component replacement to reduce temperature 

  dependence of UV measurements



Brewer Ozone Calibration Reference Triad    Table Mtn, Colorado






