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Preface 

Since the early seventies the Norwegian Institute for Air Research (NILU) has 

been engaged in developing methods and instruments for environmental 

observation and monitoring. One outcome of this is the NILU-UV Irradiance 

Meter, which is an accurate, reliable and robust filter instrument for measuring 

irradiances at ultraviolet (UV) wavelengths. The NILU-UV instrument has been 

thoroughly tested through comparisons with well-calibrated spectral radiometers 

over extended time periods with significant variations in ozone and cloud cover. 

Pilot versions of the NILU-UV have been deployed at remote sites in South Chile 

for continuous, unattended measurements of UV radiation. Eight NILU-UVs were 

deployed there at altitudes up to 1200 m in a climate with cold, snowy, and windy 

winters. Under such severe climatic conditions the pilot versions of the NILU-UV 

proved to be both robust and reliable. Its rugged construction is designed to 

withstand the rigors of transport and installation at remote sites. Another NILU-

UV is deployed in Tibet at an altitude of 3600 m, where it has been performing 

flawlessly. In addition to deployments in Antarctica, South-America and Tibet, 

NILU-UVs are currently used for UV measurements in Europe and USA.  
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The NILU-UV Irradiance Meter 

User’s Manual 

Version 2.1 

1. Introduction 

The NILU-UV multi channel radiometer measures UV irradiances at five 

channels with center wavelengths at 302, 312, 320, 340 and 380 nm. The channel 

bandwidths are approximately 10 nm at full width half maximum (FWHM). In 

addition, a sixth channel measures photosynthetic active radiation (PAR) in the 

wavelength region 400-700 nm. The optical part of the instrument consists of a 

Teflon diffuser, silicium detectors and high quality bandpass filters.  

 

The instrument has a built-in circular data logger with capacity of storing 3-6 

weeks of one-minute averages of the measured irradiances and the detector 

temperature. A data acquisition software (UVDAQ) for collecting and displaying 

on-line raw data comes with the instrument. UVDAQ transfers measured raw data 

to the computer hard disk and can display on-line raw data as well as historical 

raw data. A data processing software (UVPRO) for calculation of CIE-weighted 

UV-dose rates, integrated UV-A and UV-B irradiances comes with the NILU-UV. 

The software also provides cloud cover assessment, total ozone abundances and 

integrated PAR irradiances. 

 

The customer is recommended to use the UVDAC software for online data 

retrieval. However, the built-in data logger makes the NILU-UV instrument a 

self-contained unit, implying that a computer is not required for running the 

instrument. Stored data may be retrieved at any time using a built in RS-232 port 

and a computer. Remote data retrieval is possible via a modem and public 

telephone lines.  

 

The NILU-UV is calibrated against a high quality and well-characterized double 

monochromator spectroradiometer. Annual absolute recalibration is recommended 

and will be performed by NILU Products on request. In addition, it is 

recommended to perform relative calibrations on a regular basis. 

 

In this chapter software menu items and operator responses are referred to in bold. 

Single keystrokes on the keyboard are referred to bold inside <>, e.g. <N>. 

Multiple keystrokes are linked by +, e.g. <Ctrl+S>. 

2. Measurement principle 

The NILU-UV measures UV and visible irradiances at six channels. The center 

wavelengths and bandwidths are specified in Appendix B. The instrument has a 

Teflon diffuser that reduces the angular sensitivity of the incoming irradiances. 

After passing the diffuser, the incoming radiation is passed through high quality 

band pass filters with very low out-of-band transmittance. The filtered light is 
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converted into electric currents by detectors, one for each channel. The currents 

are subsequently amplified and digitised within the instrument and converted to 

absolute values with a separate PC-based data processing program (UVPRO). The 

NILU-UV makes a measurement every second. However, due to memory 

limitations, only one-minute averages are stored in the built-in data logger.  

3. Installation 

The NILU-UV irradiance meter is delivered with the following external 

components: 

 Power-supply. 

 Power and interface cable 

 1 CD-ROM with UVDAQ and UVPRO software. 

 

Start measuring with the NILU-UV: 

1. Select a suitable location.  

2. Mount the instrument. Make sure the instrument is properly secured and 

levelled so it cannot be moved by wind etc. The NILU-UV has a notch in 

the black ring just below the top of the instrument. This notch should 

point to the north in the northern hemisphere and to the south in the 

southern hemisphere. 

3. Connect power to the instrument. The NILU-UV starts measuring 

immediately after power connection has been established. 

4. Connecting the NILU-UV to a computer 

The NILU-UV is equipped with a RS-232 serial interface cable for connecting the 

instrument to a PC.To display online raw data you must connect the NILU-UV to 

the PC and run the data acquisition software (UVDAQ), as described in section 5. 

5. On-line data acquisition - UVDAQ 

The UVDAQ program is a Windows based software for collecting and displaying 

online raw data as well as displaying historical raw data from the NILU-UV 

instrument. The software runs on a Windows 95/98/NT4.0/Win2000/XP/VISTA 

based PC.  

 

A separate program, UVPRO, is used to derive CIE-weighted UV-dose rates, 

integrated UV-A and UV-B irradiances, total ozone abundances and integrated 

PAR irradiances. UVDAQ stores the raw data in day files which are read by 

UVPRO. 

The UVDAQ program can only collect online raw data. It cannot download 

historical raw data from the NILU-UV data logger. That is, the software and PC 

acts like an external data logger.  

 

Raw data are always stored in the NILU-UV data logger. These data are 

accessible through any communication program like Windows’ HyperTerminal, 

see Appendix A. The data collected by HyperTerminal are, however, in a format 
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that is not suitable for the UVPRO software, see section 6.4. The customer is 

therefore recommended to use the UVDAQ program for data retrieval.  

5.1. Software installation 

The UVDAQ programs come on a CD-ROM. The setup program on the CD-

ROM guides you through the installation procedure.  

 

Installing the UVDAQ program: 

1. Insert the CD-ROM in the CD-drive. 

2. Choose Start and Run. The Run dialog box appears. 

3. In the Open drop down list box write E:\SETUP.EXE and hit 

<Return>. The setup program starts. 

4. Follow the on screen instructions to complete the installation. 

5. Set the communications parameters, see Data communication in 

Appendix B. 

 

The software will appear on the Programs menu. The setup program will also 

install the UVPRO program automatically. 

 

A directory called DATA is created, in which UVDAQ will store raw data. 

 

5.2. Starting UVDAQ 

To start UVDAQ simply choose it from the Start menu. 

 

Starting UVDAQ: 

1. Start UVDAQ from the Start menu. The Program’s main display appears, 

see Figure 1. 

2. Set the configuration parameters by choosing Configuration from the 

Panel menu, see section 5.4.9. 

3. To activate online logging to file you must choose an integration time 

from the Instrument menu. 

 

At startup logging is automatically started and the default integration time is set to 

1-minute. This is indicated by the 1-minute interval message in the LOG INFO 

text box. You can change the integration time by choosing an other integration 

time from the Instrument menu. Available integration times are 1, 2, 5 and 15 

minutes. You can disable logging by choosing Disable logging from the 

Instrument menu. 

 

There are one panel or chart for each channel. By default channel no. 1 is 

displayed at start-up. Additional channels can be displayed by choosing a channel 

from the Panel menu. The x-axis covers 24 hours from midnight to midnight. 
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Figure 1: The UVDAQ main display. Here the instrument is not connected. The 

historical data displayed are raw counts from the detector.  

During online display of raw data the instantaneous value for each channel is 

displayed at the bottom of the panel. At the same time data is stored in a file on 

the hard disk. The name of the current data file is shown in the File name text 

box. 

 

Along the right hand side of the panel the zenith angle and the current date and 

time is displayed as well as the temperature inside the NILU-UV. When the 

instrument is connected, the time is given by the instrument clock. Make sure that 

the time is set to UTC (GMT).  

 

Status information about the logging process and the NILU-UV instrument is 

displayed in the LOG INFO and INSTRUMENT INFO text boxes. 

5.3. Quitting UVDAQ 

If you choose Exit from any of the panels’ File menus all panels are immediately 

closed and the program terminates. 

 

Quitting UVDAQ: 

 Choose Exit from any of the panels’ File menus. 

 

When you exit the program the online data collection stops too. Data will still be 

stored in the NILU-UV data logger. 
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You may at any time unplug the RS-232 cable without damaging the NILU-UV. 

5.4. Operating UVDAQ  

This section describes the facilities in the UVDAQ program. 

5.4.1. Working with files 

During online data collection raw data is stored in ASCII-files on your hard disk. 

The data format is shown in Figure 2. 

 
Created 100801 152 

Instr.nr. 015 

Longitude        10.720000 

Latitude        59.910000 

Site Kjeller,Norway 

010619 000200 3.371E+02 4.104E+02 3.229E+02 2.861E+02 3.902E+02 3.183E+02 40.00 

010619 000300 3.372E+02 4.105E+02 3.231E+02 2.873E+02 3.903E+02 3.192E+02 40.00 

010619 000400 3.372E+02 4.105E+02 3.232E+02 2.884E+02 3.911E+02 3.195E+02 40.00 

010619 000500 3.372E+02 4.110E+02 3.235E+02 2.895E+02 3.920E+02 3.193E+02 40.01 

010619 000600 3.366E+02 4.114E+02 3.237E+02 2.911E+02 3.930E+02 3.203E+02 40.00 

010619 000700 3.377E+02 4.112E+02 3.234E+02 2.916E+02 3.937E+02 3.205E+02 39.99 

010619 000800 3.376E+02 4.112E+02 3.239E+02 2.922E+02 3.947E+02 3.205E+02 40.00 

010619 000900 3.370E+02 4.120E+02 3.239E+02 2.937E+02 3.954E+02 3.208E+02 40.01 

010619 001000 3.377E+02 4.127E+02 3.246E+02 2.951E+02 3.964E+02 3.216E+02 40.00 

010619 001100 3.390E+02 4.130E+02 3.240E+02 2.968E+02 3.972E+02 3.220E+02 39.99 

010619 001200 3.376E+02 4.134E+02 3.245E+02 2.978E+02 3.979E+02 3.219E+02 40.00 

010619 001300 3.375E+02 4.138E+02 3.240E+02 2.999E+02 3.992E+02 3.229E+02 40.00 

010619 001400 3.381E+02 4.133E+02 3.247E+02 3.004E+02 4.001E+02 3.233E+02 40.00 

010619 001500 3.385E+02 4.138E+02 3.250E+02 3.015E+02 4.005E+02 3.236E+02 40.00 

010619 001600 3.374E+02 4.137E+02 3.254E+02 3.035E+02 4.018E+02 3.243E+02 40.00 

010619 001700 3.381E+02 4.148E+02 3.260E+02 3.054E+02 4.026E+02 3.242E+02 40.00 
 

Figure 2: The UVDAQ data file. Here 1-minute data has been collected. 

The data is stored in columns using one SPACE as column delimiter. The data 

file always includes one day only running from midnight to midnight. 
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The data file contains the following columns: 

 

Column no Includes: 

1 The date. The date format is YYMMDD without any 

separators 

2 Time of day. The time format is HHMMSS without any 

separator 

3 Data from channel 1 

4 Data from channel 2 

5 Data from channel 3 

6 Data from channel 4 

7 Data from channel 5 

8 Data from channel 6 

9 The internal NILU-UV temperature in °C 

5.4.2. Opening files containing raw data, the Open command 

From the File menu you can open and display historical raw data. When opening 

a historical raw data file, data collection is automatically stopped. 

 

Warning: When you open a raw data file, online data collection is automatically 

stopped.  

 

Opening a data file: 

1. Choose Open from the File menu. The Select File dialog box appears. 

2. Select a file and choose Select. The file is opened and the panels are 

cleared and updated with the new data from the data file. 

 

To restart data collection you must choose an integration time from the 

Instrument menu. 

5.4.3. Printing panels, the Print command 

You can print the active panel by choosing Print from the File menu. 

5.4.4. Saving the panel to file, the Save panel command 

You can save a snapshot of the active panel by choosing Save file from the File 

menu. The snapshot is saved to a JPEG file. 

5.4.5. Selecting a data collection interval, the Log commands 

To activate online logging to file you must choose an integration time from the 

Instrument menu. 

5.4.6. Disabling online data logging, the Disable logging command 

You stop online logging to file and display of data by choosing Disable logging 

from the Instrument menu. 

 

Online data logging is stopped automatically when you open a historical raw data 

file. 
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5.4.7. Looking at channel data, the Channel commands 

Data from different channels are displayed in separate panels or charts. You can 

open a new panel by choosing the appropriate channel from the Panel menu. 

5.4.8. Clearing panels, the Clear panel command 

To clear all open panels simply chose Clear panel from the Panel menu. 

 

All panels are cleared automatically when you open a data file or starts data 

logging. 

5.4.9. System configuration 

System configuration parameters are set in the Configuration dialog box, see 

Figure 3.  

 

 
 

Figure 3: The System configuration dialog box. 

The dialog box includes the following system parameters. 

 

Parameter Includes 

Longitude The longitude value of the geographical location of your NILU-UV 

(positive values=east, negative values = west). 

Latitude The latitude value of the geographical location of your NILU-UV 

(positive values=north, negative values = south) 

Site The name of your site 

Comport The number of your PC’s communication port, which you use to 

communicate with the NILU-UV. You can use port 1-9. 

Baud rate The Baud rate can be set to 9600, 19200, 38400 or 115200. The 

Baud rate is, by default, set to 9600 in both UVDAQ and the NILU-

UV instrument. NB! The Baud rate settings in UVDAQ and in the 

NILU-UV instrument must always be identical. 
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The longitude and latitude values are only used to calculate the solar zenith angle 

displayed in the ZENITH ANGLE text box in the main display. The system 

parameters except for the serial part number are written in the header of the raw 

data file. 

6. Data processing software – UVPRO 

The NILU-UV Data Processing Program (UVPRO) is designed to extract UV 

doses, total ozone and cloud effects from NILU-UV raw data files.  

 

This chapter describes installation, how to use the program and the input/output 

files produced by the UVPRO. 

6.1. Installation 

The UVPRO data processing software is automatically installed together with the 

UVDAQ software. The UVDAQ program must be run once in order to activate 

the UVPRO program. The analysis software consists of the following files: 

UVPRO.EXE, USR.INP, SITE.INP and Cfyymmddx.nnn. The 4 files are 

located in the UVDAQ directory. 

6.2. The UVPRO software 

The following files are needed to run UVPRO: 

 

UVPRO.EXE The data processing program. 

 

USR.INP contains values of parameters used by UVPRO.EXE. It is 

recommended not to change the values of the different 

parameters in this file unless the user is experienced. 

 

SITE.INP contains site dependent parameters. The user should check 

that these parameters are correct.  

 

CFyymmddx.nnn  Calibration file. Do not edit this file! yymmdd denotes 

the calibration date. x is a letter in the English alphabet; 

usually a. nnn is the serial number of the instrument. 

 

Normally you need to edit the SITE.INP file. To change the latitude, longitude 

and height of station suitable for your site. 

 

Important: Do not edit any other files! 

 

 

The DATA directory contains NILU-UV raw data files if the NILU-UV data 

acquisition software (UVDAQ) is used to log data to your PC. 

 

 

Important: You should always store the raw data for later use, e.g. re-processing, 

re-calibration, etc. 
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If you do not use UVDAQ raw data must be downloaded with HyperTerminal (or 

any other communication software) from the built-in data logger in the 

instrument, see Appendix A. These data must be converted to the correct format 

before data can be processed by UVPRO.EXE. For further details see section 6.4. 

6.3. Using UVPRO 

Open Windows Explorer and enter the UVDAQ directory. Start UVPRO by 

doubleclicking on UVPRO.EXE. This opens a new window.  

 

First the program gives you a list of available dose types to select from (i.e. 

different action spectra). The program will then ask you which days you want the 

program to process and whether you want the program to produce only a 

summary file for the time period you specified or in addition also to produce a 

detailed file for each day processed. The output files are found in the RESULTS 

directory. See section 6.6 for detailed description of the output files. 

 

UVPRO assumes that the data files reside in the DATA directory. If you use 

UVDAQ to collect data from the instrument, raw data will automatically be 

transferred to the DATA directory with the required file names and format. 

 

If you prefer to process the data on an other PC, copy the files in the DATA 

directory to the similar DATA directory on the other PC.  

 

If you do not use UVDAQ to collect data from the instrument you need to collect 

data from the internal data logger in the instrument and then use the conversion 

software (CONVLOG) to convert the raw data to filenames and format required 

by UVPRO. A description of the CONVLOG program is given in section 6.4. 

6.4. Conversion software - CONVLOG 

There are two ways to collect data from the instrument: 

 

1) Using the UVDAQ software (recommended) 

2) Using HyperTerminal or any other suitable communication software 

 

If you use 1) you do not need to read this section. 

 

Using 2): 

Historical raw data, stored in the NILU-UV data logger, is accessible through any 

communication program like Windows’ HyperTerminal as described in Appendix 

A. The data collected by HyperTerminal is not in a format suitable for the 

UVPRO software. Therefore you need to convert the data to the correct format.  

 

Converting data to UVPRO data format: 

1. Copy the file containing the data collected by HyperTerminal to the 

DATALOGGER folder.  

2. Open Windows Explorer and enter the UVDAQ directory. Double-click 

on CONVLOG.EXE. The program opens a new window. 

3. Enter the instrument serial number (three digits). 
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4. Enter the name of the file containing the raw data collected by 

HyperTerminal. 

 

CONVLOG.EXE converts the data to file names and format required by UVPRO 

to the DATA folder. You should now be ready to use the UVPRO software to 

process the raw data.  

 

6.5. The SITE.INP and USR.INP files 

SITE.INP and USR.INP contain values of different parameters used by UVPRO. 

SITE.INP contains site dependent parameters while USR.INP contains user-

preferred parameters. 

 

Before using UVPRO the user must check that the latitude and longitude in 

SITE.INP are correct and that the signs are correct. The files are edited using 

NOTEPAD or a similar ASCII text editor. The orders of parameters in these files 

must not be changed. 

 

It is not required that the user change the values in USR.INP. It is strongly 

recommended that the inexperienced user use the factory settings. 

 

Below follows detailed descriptions of SITE.INP and USR.INP files. 

 

The SITE.INP file 

 

Example: 
#latitude (degrees, North is positive): 

59.950 

#longitude (degrees, East is positive): 

10.72 

#Height above sea level (meters): 

60.0 

#calibration file: 

cf010616a.015 
 

The user should check that latitude and longitude are correct. Height of station is 

presently not used by UVPRO. We recommend however that the user insert this 

value because it will provide more complete information about the station in the 

headers in the output files. The last line is the file name of the calibration file. 

 

The USR.INP file 

 

This file contains values of different parameters used by UVPRO.EXE. The user 

may change the values of the parameters. The inexperienced user is recommended 

to use the factory settings. The value of the parameters is mainly important for the 

quality of derived ozone measurements.. 
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Example: 
# User defined time for calculation of averages (No = 1, Yes = 2): 

1 

# User defined time for calculation of averages (UTC fractional hours): 

12.0 

# User defined time interval for calculation of averages (fractional 

hours): 

1.0 

# Ozone scale factor Channel3/Channel2 

1.0 

# Ozone scale factor Channel3/Channel1 

1.0 

# Accept o3 in summary-file only if CLT is larger than: 

30.0 

# Accept o3 in summary-file only if SZA is less than: 

80.0 

# CLT scale factor ch4 

1.0 

# CLT scale factor ch5 

1.0 

# Ozone profile climatology (Low lat=1  Mid lat=2  High lat=3) 

3 

# Ozone channel pair  (Channel3/Channel2 = 1  Channel3/Channel1 = 2) 

1 

# Automatically select ozone channel pair (No = 1  Yes = 2) 

1 

# If automatically selection of ozone channel pair, switch at SZA 

65.0 

# CLT channel  (Channel4 = 1  Channel5 = 2) 

1 

# Date format preference (Day-number = 1  Day and Month = 2) 

2 

#NILU-UV integration time in minutes (1, 2, 5,15) 

1 
 

Explanation of each parameter in USR.INP: 

 

1) # User defined time for calculation of averages  (no=1, yes = 2): 

 1 

If yes: 

 UVPRO calculates averages of dose rates, ozone and cloud 

effects (CLT). The averages are calculated in the time 

interval (time - deltatime/2, time + deltatime/2), where time is 

given in fractional hours (UTC). 

 User must specify time and deltatime, see below. 

 If no: 

 UVPRO uses default values of time and deltatime. time = 

12.0 -long/15.0 where long is the longitude of the station in 

degrees. time will be close to local solar noon. Default value 

of deltatime is 1.0. 

 

2) # User defined time for calculation of averages (UTC fractional hours): 

12.0 

Only used if yes in 1). User defines time here. (Note: use UTC fractional 

hours.) 

 

3) # User defined time interval for calculation of averages (fractional 

hours): 

1.0 

Only used if yes in 1). User defines deltatime here. 
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4) # ozone scale factor ch3/ch2 

 1.0 

 If the irradiance ratio channel3/channel2 is used to derive ozone, the ozone 

value is multiplied with this factor. The ozone scale factor can for example 

be used to fine-tune the ozone value to a reliable Dobson or Brewer. 

(However, our experience is that the ozone measurements are in very good 

agreement with Dobson or Brewer in Oslo (latitude 60 N). 

 

5) # ozone scale factor ch3/ch1 

 1.0 

 Same as 4) but for channel3/channel1 

 

6) # Accept o3 in summary-file only if CLT (Cloud Transmission) is larger 

than: 

 30.0 

 Usually clouds have only small effects on the derived ozone values. 

However, if the cloud layer is extremely thick, the cloud effect on ozone 

should not be disregarded. In this example ozone values with cloud effects 

less than 30 (CLT<30.0%) are not included in the average. Although 30 

seems to be a reasonable value in Oslo, the user should decide from 

experience if there is a need to increase this CLT criterion. 

 

7) # Accept o3 in summary-file only if SZA (Solar Zenif Angle) is less than: 

 80 

 Based on experience from Oslo derived ozone is good for SZA<80º if 

channel3/channel2 is used, and good for SZA<65º if channel3/channel1 is 

used. 

 

8) # CLT scale factor ch4 

 1.0 

 Scale factor for CLT if channel 4 (340nm channel) is used to measure CLT. If 

the instrument is located at sea level, the CLT will be close to 100% if the sky 

is clear, the aerosol concentration is low and the surface albedo is low. For 

instrument located at high altitudes the clear-sky CLT may be considerably 

higher than 100%. If the user prefers the CLT to be close to 100% under these 

conditions, change the scale factor. 

 

9) # CLT scale factor ch5 

 1.0 

 Scale factor for CLT if channel 5 (380nm channel) is used to measure CLT. If 

the instrument is located at sea level, the CLT will be close to 100% if the sky 

is clear, the aerosol concentration is low and the surface albedo is low. For 

instrument located at high altitudes the clear-sky CLT may be considerably 

higher than 100%. If the user prefers the CLT to be close to 100% under these 

conditions, change the scale factor. 

 

10) # Ozone profile climatology (Low lat=1  Mid lat=2  High lat=3) 

 3 

 The derived ozone is sensitive to ozone profile for large solar zenith angles 

(typically SZA > 60-70 ). Select the proper latitude band for your site. 
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11) # Ozone channel pair  (Channel3/Channel2 = 1  Channel3/Channel1 = 2) 

 1 

 Ozone is derived from irradiance ratio Channel3/Channel1 or 

Channel3/Channel2. For SZA<65º it is recommended to use 

Channel3/Channel1 and Channel3/Channel2 for larger SZA.  

 

 Channel3/Channel1 is recommended if SZA<65º because Channel3/ 

Channel1 is more sensitive to ozone variations than Channel3/Channel2.  

 

 Channel3/Channel2 is recommended if SZA > 65º because the other channel 

pair does not work for large SZA. Note that ozone derived from 

Channel3/Channel2 is more sensitive to instrumental drift than the other pair. 

 

12) # Automatically select ozone channel pair (No = 1  Yes = 2) 

 1 

 If Yes UVPRO automatically uses Channel3/Channel1 for ozone derivation if 

SZA is less than a given value and Channel3/Channel2 for larger SZA. The 

SZA criterion is given in 13). 

 

13) # If automatically selection of ozone channel pair, switch at SZA 

 65.0 

If Yes in 12), the SZA criterion is in this example 65.0 degrees. 

 

14) # CLT channel (Channel4 = 1  Channel5 = 2) 

 1 

 Select either Channel4 (340nm) or Channel5 (380nm) to derive CLT (Cloud 

Transmission). 

 

15) # Date format preference (Day-number = 1   Day and Month = 2) 

 2 

 While running UVPRO the user will be asked to specify the dates to be 

processed. If 1 is selected day-number is used (format jjj, e.g. 052). If 2 is 

selected day and month is used, e.g. 3011. 

 

16) # NILU-UV integration time in minutes  (1, 2, 5 or 15): 

 1 
 The NILU-UV instrument can be used in 1, 2, 5 or 15 minutes integration 

mode. Make sure that the value entered here is the integration time used when 

the instrument was operated. 

6.6. Output files  

The UVPRO software produces one summary file and for each day processed a 

file containing results minute by minute. 

6.6.1. Summary files 

The summary file contains a summary of results from all days processed. The file 

name is SUMMARY.NNN where NNN is the serial number. 
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Example: Summary file from instrument NILU-UV015; SUMMARY.015: 

 
 

Summary for NILU-UV 015 

 

Latitude :  59.95 (North) 

Longitude:  10.72  (East) 

Calibration file:  cf010616a.015 

Height above sea level:  0.0 m 

Time interval averages are based on:  10.785 UTC Hrs - 11.785 UTC Hrs 

CLT derived from channel 4 

CLT scale factor used: 1.000 

Ozone average contain only measurements with CLT > 30.00 

Ozone average contain only measurements with SZA < 80.00 

Ozone derived from channel pair ch3/ch2 

Ozone scale factor used:  1.000 

Ozone profile climatology: High Latitude 

Dose type:    CIE    McKinlay and Diffey, 1987      

 

                 <------------ averages ------------->   Maximum    Integrated 

yyyy mm dd  jul   o3    no3   o3sig  dose rate    clt   dose rate   daily dose 

                 [DU]         [DU]   [W/m^2]      [%]    [W/m^2]     [J/m^2]   

2001  6 18  169  -99.9    0  -99.9  -0.9990E+02 -99.90  0.8193E-01  0.6490E+03 

2001  6 19  170  359.3   60    0.5   0.1320E+00  99.39  0.1330E+00  0.3503E+04 

2001  6 20  171  346.7   60    4.1   0.8200E-01  58.00  0.1044E+00  0.1979E+04 

2001  6 21  172  383.3   60    1.8   0.1240E+00  99.24  0.1440E+00  0.2155E+04 

2001  6 22  173  371.8   58    2.2   0.6628E-01  50.65  0.1121E+00  0.1671E+04 

2001  6 23  174  330.2   60    1.3   0.1474E+00  99.96  0.1564E+00  0.3852E+04 

2001  6 24  175  339.0   60    1.8   0.1392E+00  97.57  0.1441E+00  0.3719E+04 

2001  6 25  176  345.5   60    0.4   0.1376E+00  98.66  0.1396E+00  0.3711E+04 

 

 

The header in SUMMARY.015 contains values of different parameters. These 

parameters are set by the user while running UVPRO and are defined in the files 

USR.INP or SITE.INP (section 6.5).  

 

Explanation of the columns in SUMMARY.015: 

 

Negative values (-99.9) mean no or invalid data. 

 

The first four columns are the year, month, day in month and day number. 

 

Columns 5-9 contain averages.  

 

Column 5, o3: Total ozone average in the time interval specified in 

the header. 

Column 6, no3: Number of one-minute-based ozone values used to 

calculate the average (O3). The average contains only 

measurements with cloud effects (CLT) larger than a 

given value and solar zenith angle below a given 

value. The CLT and SZA requirements are given in 

the header. 

Column 7, o3sig: Standard deviation of the accepted ozone values used 

in the ozone average (O3). If no3 is less than or equal 

to 10, o3sig is set to -99.9.  

Column 8, dose rate: Average dose rate in the time interval specified in the 

header. The action spectrum used is specified in the 

header. 
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Column 9, CLT: CLT is short for cloud transmission and describes 

the effect of clouds on UV radiation (to be specific 

either the 340nm channel or the 380nm channel, 

specified in the file usr.inp). CLT is defined as:  

 
CLT = 100%*channel4(measured)/channel4(clear-sky) 

 

where channel4(measured) is the irradiance measured 

by channel4, channel4(clear-sky) is the model 

calculated clear-sky value where the spectral response 

in this channel is included. This clear-sky calculation 

is based on zero surface albedo at sea level. If the 

instrument is located at sea level, no snow and the sky 

is clear, the CLT should be close to 100%. Aerosols 

will lower the CLT, and clouds will normally also 

lower the CLT (partly cloudy sky may increase the 

CLT). If the instrument is moved to a higher elevation 

the CLT will increase. 

Column 10, maximum dose rate: 

The maximum dose rate measured during the day. 

Column 11, integrated daily dose: 

The dose rate integrated from sunrise to sunset. 

6.6.2. Detailed output files 

Each detailed output file contains results from only one day. The file contains 

solar zenith angle (SZA), dose rates, CLT and ozone for each minute if the sun is 

above the horizon (SZA < 90 ). 

 

The file name is pryyyymmdd.nnn where yyyy denotes the year, mm the month, 

dd the day and nnn the serial number of the instrument. The file contains a header 

describing the value of different parameters defined in the file usr.inp and 

site.inp. 
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Example file from instrument NILU-UV015; pr 20010722.015: 

 
 

NILUUV 015 

 

 

Latitude :   59.95 (North) 

Longitude:   10.72  (East) 

Calibration file:   cf010616a.015 

Height above sea level:   0.0  m 

CLT derived from channel 4 

CLT scale factor used:   1.000 

Ozone derived from channel pair ch3/ch2 

Ozone scale factor used:   1.000 

Ozone profile climatology:   High Latitude 

Dose type:   CIE    McKinlay and Diffey, 1987      

 

yyyy mm dd   jul   hh mm ss      SZA     dose rate       clt     Ozone 

                              [degrees]   [W/m^2]        [%]     [DU] 

2001  7 22   203   11 59  0     39.97    0.1254E+00      93.9    321.3 

2001  7 22   203   12  0  0     40.26    0.1015E+00      75.1    318.7 

2001  7 22   203   12  1  0     40.26    0.1071E+00      80.4    320.1 

2001  7 22   203   12  2  0     40.26    0.9110E-01      67.2    318.8 

2001  7 22   203   12  3  0     40.26    0.9602E-01      71.5    319.9 

2001  7 22   203   12  4  0     40.26    0.1182E+00      89.6    321.6 

2001  7 22   203   12  5  0     40.26    0.1149E+00      86.7    321.3 

2001  7 22   203   12  6  0     40.26    0.1242E+00      93.5    320.4 

2001  7 22   203   12  7  0     40.26    0.1172E+00      87.3    319.2 

2001  7 22   203   12  8  0     40.26    0.9755E-01      72.5    320.1 

2001  7 22   203   12  9  0     40.26    0.1051E+00      78.5    320.1 

2001  7 22   203   12 10  0     40.26    0.1012E+00      74.1    317.7 

2001  7 22   203   12 11  0     40.26    0.9817E-01      71.6    318.2 

2001  7 22   203   12 12  0     40.26    0.1069E+00      78.7    319.2 

2001  7 22   203   12 13  0     40.26    0.1186E+00      87.9    320.1 

2001  7 22   203   12 14  0     40.26    0.1206E+00      89.4    320.2 

2001  7 22   203   12 15  0     40.26    0.1137E+00      84.1    320.3 

2001  7 22   203   12 16  0     40.26    0.1092E+00      81.3    321.7 

 

 

In the above example the NILU-UV is in a 1-minute integration mode. The time is 

the end time for each integration. The solar zenith angle represents the average 

solar zenith angle during the integration period.  

6.7. Important notes 

UVPRO works only if the integration time is set to 1, 2, 5 or 15 minutes in 

UVDAQ.  

 

It is also very important that the instrument is accurately levelled. Improper 

levelling may cause wrong ozone, UV-dose and cloud effect values. 

7. Maintenance 

UVDAC and the built-in data logger in the NILU-UV use the instrument clock. 

The clock may drift, and it is therefore very important that the users check that the 

time is correct to within 20 sec, see Appendix A. 

 

Important: Use always UTC time (GMT) 

 

To clean the input optics it is recommended to use a fluffy, no clotting cloth and a 

mild, non-abrasive detergent. Rinse with pure water. 
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It is recommended to at least once a year inspect the power and communication 

plug on the NILU-UV. If necessary, clean and spray with a cleanser, e.g. CRC. 

 

The lifespan of the battery providing backup power for the internal memory and 

the internal clock of the NILU-UV is approximately 10 years. To replace the 

battery the instrument must be disassembled. It is recommended that this is 

performed by NILU Products. 

8. Troubleshooting 

The NILU-UV is designed to be easy to install and to operate flawlessly under 

harsh conditions. However, if your NILU-UV does not perform as expected, 

please check the following: 

 

1. Is the instrument properly connected to power? 

2. Does the power supply work properly and does it follow the specifications 

outlined in Appendix B? 

3. Is the instrument properly connected to the computer? 

4. Is the communication program properly configured? 

5. Is the NILU-UV instrument exposed to light? 

6. Is the teflon diffuser clean? 

 

If the instrument is still not behaving as expected, please contact NILU. 

9. Characterization 

Two important characteristics of the NILU-UV instrument are the cosine and the 

spectral response of each channel. 

9.1. The cosine response 

The input optics of the NILU-UV instrument is designed to obtain a good cosine 

response. The deviations are less than ±5% from the ideal cosine response for 

incidence angles less than 75
o
. Representative measurements of the cosine 

response for various azimuth angles are available upon request. 

9.2. The spectral response 

The spectral response is the ratio of the output of each channel to the input, 

determined over the range of wavelength to which the channel is sensitive. 

Accurate determination of the spectral response is needed in order to calibrate the 

individual channels. Representative measurements of the spectral response for 

each channel are available upon request. 

10. Calibration 

NILU Products operates a triad of NILU-UV instruments. The triad is absolutely 

calibrated against a well-characterized and high quality double monochromator 

for the channels with wavelengths shorter than 400 nm. For channels covering 
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wavelengths longer than 400 nm, the triad is absolutely calibrated against a 

1000 W lamp traceable to NIST. 

 

The response of the instrument may change with time. It is thus recommended to 

perform an absolute calibration once a year for stationary instruments and before 

and after campaigns for moveable instruments. NILU Products performs absolute 

calibration upon request. Furthermore, NILU Products has available a portable 

standard, traceable to the NILU-UV triad. 

10.1. The absolute calibration procedure 

Note: Absolute calibration of these type of filter instruments is a non-trivial task 

and should only be performed if a well-calibrated spectroradiometer is available 

and the user have sufficient knowledge about how to operate the spectro-

radiometer, the NILU-UV instrument, and how the former may be used to 

calibrate the latter. NILU Products performs absolute calibrations of the NILU-

UV instrument against spectroradiometer upon request. 

 

For more information on the theory behind the calibration of these type of filter 

instruments please consult the paper "Measurements of biologically effective UV 

doses, total ozone abundances, and cloud effects with multichannel, moderate 

bandwidth filter instruments" by A. Dahlback, Applied Optics, 35, 6514-6521, 

1996. 
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Appendix A  
 

Communication with the data logger 
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1. Introduction 

The NILU-UV is a self-contained unit, which automatically stores measured data 

in the built-in data logger. Hence, no computer is required for operating the 

NILU-UV. 

 

A software tool such as HyperTerminal or ProComm for the various Window’s 

operating systems, PCOMM for the Linux operating system and similar for other 

systems, can be used for communication with the NILU-UV instrument. With 

such a communication program on-line data may be displayed and recorded data 

retrieved. Furthermore, baud rate, site name and date and time may be set. 

 

In this chapter data logger menu items and operator responses are referred to in 

bold. Single keystrokes on the keyboard are referred to in bold inside < >, e.g. 

<N>. 

 

2. Connecting the NILU-UV to a computer: 

1. Enter your software communication program. 

2. Set the communications parameters, see Data communication in 

Appendix B. 

3. Set terminal emulation to ANSI if required by your communication 

program. 

4. Choose the correct COM port if you are using the Window’s operating 

system. For Linux COM1 is typically identified as /dev/cua0 and COM2 

as /dev/cua1. Note that you must have read and write access to /dev/cua0 

etc. in order to be able to communicate with the NILU-UV. 

5. Hit <Return> a few times. The Main Menu of the NILU-UV, shown 

below, now appears in the communication program window. The > sign 

at the bottom is the prompt. 
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**************************************************************** 
*       MAIN MENU NILU-UV                              NILU-UV6-08135         * 

*       --------------------------------------------------------------         * 

*       SITE: NAME                                     DATE : 20080521         * 

******************************************************************************** 

                                                                                

L1M     : List/retrieve 1 min. averages                                         

DISP    : Display on-line data                                                  

REOL    : Retrieve on-line data                                                 

ERAM    : Clear and test memory                                                 

OFFSET  : Set dark offset 

TEMP    : Set temperature                                                       

SITE    : Set site name                                                        

TIME    : Set date and time                                                     

BAUD    : Set baudrate 

<Esc>   : Display this menu                                                     

                                                                                

>                                                                               

 

Figure 4: The NILU-UV Main menu. The “larger than” sign at the bottom is the 

Main menu prompt. 

The NILU-UV supports a number of functions for displaying and retrieving data 

and setting various instrument parameters. 

 

3. Displaying and retrieving recorded data, L1M 

The NILU-UV can store six weeks of one-minute averages from all channels. 

Data are stored in a loop-store implying that data older than six weeks are written 

over and lost. Thus, data should be routinely retrieved and stored permanently 

elsewhere. 

 

Displaying recorded data: 

1. Enter the Main Menu of the NILU-UV as described in chapter 2 in this 

Appendix. 

2. At the input prompt enter L1M and hit <Return>. The window of your 

communication program is now cleared and you are asked to enter the 

retrieval period. 

3. Enter the start date of the retrieval period in the format YYYYMMDD 

and hit <Return>. You can correct your input by hitting <Backspace>. 

4. Enter the start hour and minute of the retrieval period in the format 

HHMM and hit <Return>. 

5. Enter the end date of the retrieval period in the format YYYYMMDD 

and hit <Return>. 

6. Enter the end hour and minute of the retrieval period in the format 

HHMM and hit <Return>. You may at any time return to a previous 

field on the same line or line above by hitting <Esc>.  

7. You are now asked whether you want the display of data to stop when 

the page is full. Hit <Y> if you want the listing to stop on full page, 

otherwise hit <N> and hit <Return>. If you choose <Y>, hit 

<spacebar> or <n> to display the next page of data. Data are now listed 

in the window of the communication program. To go to the previous 

page hit <p>. 
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8. Hit <Esc> to redisplay the Main menu. 

 

DATA LOGGED FROM DATE:19990415  TIME:1320                                       

              TO DATE:19990420  TIME:0751                                       

LIST DATA   FROM DATE:19990415  TIME:1320                                       

              TO DATE:19990420  TIME:0751                                       

                                                                                

                                                                                

STOP ON FULL PAGE ?   Y                                                         

                                                                                

19990415 1320 7.218E+01 2.764E+01 6.018E+01 8.479E+01 8.088E+01 8.998E+01 39.97 

19990415 1321 6.772E+01 2.842E+01 5.803E+01 8.191E+01 7.999E+01 8.914E+01 39.64 

19990415 1322 4.869E+01 3.147E+01 5.590E+01 7.938E+01 7.654E+01 8.643E+01 39.42 

19990415 1323 4.303E+01 3.797E+01 5.525E+01 7.921E+01 7.520E+01 8.557E+01 39.62 

19990415 1324 4.419E+01 2.908E+01 5.540E+01 8.097E+01 7.628E+01 8.699E+01 39.88 

19990415 1325 4.611E+01 2.041E+01 5.612E+01 8.272E+01 7.938E+01 8.923E+01 40.02 

19990415 1326 4.828E+01 1.766E+01 5.773E+01 8.292E+01 8.104E+01 9.064E+01 40.01 

19990415 1327 4.414E+01 1.497E+01 5.602E+01 8.149E+01 8.058E+01 8.981E+01 39.90 

19990415 1328 4.256E+01 1.750E+01 5.560E+01 8.096E+01 7.961E+01 8.882E+01 39.85 

19990415 1329 3.960E+01 2.088E+01 5.509E+01 8.091E+01 7.906E+01 8.830E+01 39.86 

19990415 1330 4.059E+01 2.189E+01 5.531E+01 8.074E+01 7.956E+01 8.848E+01 39.92 

19990415 1331 4.133E+01 2.018E+01 5.573E+01 8.157E+01 7.940E+01 8.894E+01 39.96 

19990415 1332 4.115E+01 1.951E+01 5.561E+01 8.086E+01 7.996E+01 8.909E+01 39.97 

19990415 1333 4.123E+01 1.782E+01 5.554E+01 8.093E+01 8.015E+01 8.893E+01 39.98 

19990415 1334 4.217E+01 1.812E+01 5.545E+01 8.139E+01 7.985E+01 8.945E+01 39.98 

 

Figure 5: The list Data display. 

The contents of the columns are: 

 

Column no: Content: 

1. The date in the format YYYYMMDD where YYYY is year, 

MM is month and DD is day in month.  

2. The time of day in the format HHMM. 

3. The data of channel 1. 

4. The data of channel 2. 

5. The data of channel 3. 

6. The data of channel 4. 

7. The data of channel 5. 

8. The data of channel 6. 

9. The detector temperature. 

 

Transferring data to file: 

1. Repeat steps 1 to 6 above. 

2. Also repeat step 7 but hit <N> to keep the display from stopping on a full 

page. Do not hit <Return>! 

3. Turn on logging to file in your communication program. 

4. Hit <Return> to start listing of retrieved data. These are now listed on 

the screen. 

5. Turn off logging to file after all data are listed on the screen. 

6. Hit <Esc> to redisplay the Main menu. 

 

The contents of the columns in your file are explained above. You choose the 

name of the file to which data is stored in your communication program. After 

retrieving the data you should check the data file and delete any illegal characters, 

typically at the start and end of the file. 
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4. Displaying on-line data continuously, DISP 

It is possible to display data continuously as it is being measured by the NILU-

UV. Data are measured every second for each channel.  

 

Displaying on-line data continuously: 

1. Enter the NILU-UV Main menu as described in chapter 2 of this 

Appendix. 

2. At the input prompt enter DISP and hit <Return>. The On-Line Data 

Display appears, see below. 

3. Hit <Esc> to return to the Main menu. 

 
******************************************************************************** 

*       NILU-UV ON-LINE DATA                NILU-UV6-990305                    * 

*       --------------------------------------------------------------         * 

*       SITE: NAME                          DATE:19990420  TIME:075700         * 

******************************************************************************** 

                                                                                

CH 1 :   7.756E+02                                                              

CH 2 :   2.410E+04                                                              

CH 3 :   1.248E+05                                                              

CH 4 :   4.232E+05                                                              

CH 5 :   1.160E+05                                                              

CH 6 :   2.094E+05                                                              

----------------------------------                                              

TEMP :       40.01  deg C                                                       

 

Figure 6: The continuous data display. 

5. Retrieving on-line data continuously, REOL 

The NILU-UV makes a measurement every second. However, due to memory 

limitations, only one-minute averages are stored in the built-in data logger. The 

one-second resolution data are available to the user by direct communication with 

the instrument via the RS-232 port to a computer. Note however, that the UVPRO 

software only accepts data with integration time of 1, 2, 5 or 15 minutes. 

 

Retrieving high time resolution data to file: 

1. Enter the NILU-UV Main menu as described in chapter 2 of this 

Appendix. 

2. At the input prompt enter REOL but do not hit <Return>! 

3. Turn on logging to file in your communication program. 

4. Hit <Return> to start listing of retrieved data. 

5. Hit <Esc> to stop the retrieval and return to the Main menu. 

6. Turn off logging to file in your communication program. 

 

The contents of the columns are the same as for the L1M command, except that 

the date, column 1, is in the format YYMMDD and the time, column 2, in the 

format HHMMSS where HH is hour, MM is minute and SS is second. 
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6. Changing the offset, OFFSET 

Each channel in the NILU-UV instrument comes with an offset in order to 

account for the dark current of the detector and electrical offset in the amplifier 

section. If the output signal in any of the channels goes down to zero when the 

diffuser is completely covered for light (wait for at least 15 minutes), the offset 

needs to be adjusted. Increase the offset value by 10 until an acceptable output 

(around 100) is achieved. 

 

Changing the dark offset: 

1. Enter the Main Menu of the NILU-UV as described in chapter 2 in this 

Appendix. 

2. At the input prompt enter OFFSET and hit <Return>. The offset 

settings are displayed for each channel. 

3. If you want to change the offset, hit <E> to edit, otherwise hit <Esc> to 

Quit. 

 

7. Changing the Baud rate, BAUD 

The operator may choose between four different Baud rates: 9600, 19200, 38400 

or 115200.  

 

Changing the Baud rate 

1. Enter the Main Menu of the NILU-UV as described in chapter 2 in this 

Appendix. 

2. At the input prompt enter BAUD and hit <Return>. The Baud rate 

display now appears. 

3. If you want to change the Baud rate, hit <N> at the OK? prompt, 

otherwise hit <Y>. 

4. If your answer above was N, the cursor moves to the display of the Baud 

rate. Change the Baud rate by overwriting it, and hit <Return>. 

5. The OK? prompt now returns. If the Baud rate is as desired, hit <Y>.  

6. Hit <Esc> to redisplay the Main menu. 

 

8. Changing the site name, SITE 

When the NILU-UV is installed at a new site it should be given a new name that 

identifies the instrument as well as the site.  

 

Changing the site name: 

1. Enter the NILU-UV Main menu as described in chapter 2 of this 

Appendix. 

2. At the input prompt enter SITE and hit <Return>. The Site Name Setup 

display appears and the current site name is displayed. 
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3. If you want to change the site name, hit <N> at the OK? prompt, 

otherwise hit <Y>. 

4. If your answer above was Y the cursor is moved to the current site name. 

Change the name by overwriting it and hit <Return>. Maximum allowed 

length of the site name is 24 characters. 

5. The OK? prompt now returns. If site name is as desired, hit <Y>. 

6. Hit <Esc> to redisplay the Main menu. 

 

9. Setting date and time, TIME 

All stored averages are time stamped using an internal clock in the NILU-UV. 

The year, month, date, hour, minute, and second according to the internal NILU-

UV clock appear on the second line in the top right corner of the Display Function 

in the following format: 

 

 Date YYYYMMDD 

 

 Time HHMMSS 

 

These data are updated continuously.  

 

Important: Before changing the date and time you should download your UV 

data! 

 

Setting date and time: 

1. Enter the Main Menu of the NILU-UV as described in chapter 2 in this 

Appendix. 

2. At the input prompt enter TIME and hit <Return>. The Date and Time 

Setup display now appears. The date and time according to the internal 

clock of the NILU-UV are now displayed. 

3. If you want to change the date and time of the internal NILU-UV clock, 

hit <N> at the OK? prompt, otherwise hit <Y>. 

4. If your answer above was N, the cursor moves to the display of year, 

month and date. Change the year, month, and date by overwriting it, and 

hit <Return>. 

5. The cursor now moves to the hour, minute and second display. Change 

the hour, minute and second by overwriting it, and hit <Return>.  

Note: Always use UTC (GMT) time! The new date and time is now set. 

6. The OK? prompt now returns. If the date and time is as desired, hit <Y>. 

7. Hit <Esc> to redisplay the Main menu. 

 

If at any time you enter a date and time that have wrong formats, an error message 

will be displayed and the date and time will not be changed. Be aware that data 

records with the same date and time may occur if date and time is changed 
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backwards. Similarly data records may be missing if the date and time are 

changed forwards. 

 

10. Erase memory, ERAM 

For various reasons, e.g. start of a campaign, it may be useful to erase the memory 

in the built-in data logger.  

 

Important: Before erasing memory you should download you UV data! 

 

Erasing memory: 

1. Enter the Main Menu of the NILU-UV as described in chapter 4. 

2. At the input prompt enter ERAM and hit <Return>. All stored data are 

now erased and memory tested. The testing of memory may take some 

time. Numbers, indicating which part of the memory that is being tested, 

will be displayed. The prompt will return after the test is done.  

3. Hit <Esc> to redisplay the Main menu. 

 

11. Set temperature, TEMP 

The NILU-UV is temperature stabilized at 50º, as specified in Appendix B. Under 

certain conditions, e.g. very warm weather, it may be advantageous to change this 

temperature. If the costumer chooses to change the detector temperature the 

instrument needs to be re-calibrated. 

 

Changing the detector temperature:  

1. Enter the Main Menu of the NILU-UV as described in section 4. 

2. At the input prompt enter TEMP and hit <Return>.  

3. Enter your choice of temperature. It must be in range 0-55 degrees 

Celsius. To turn off temperature stabilization, enter OFF. 

4. Hit <Esc> to redisplay the Main menu. 

 

12. Redisplaying the Main Menu, MENU 
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Appendix B  
 

Technical specifications 
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Technical specifications for NILU-UV Irradiance Meter No. _____ 
 

The technical specifications may differ for different NILU-UV instruments due to 

specific user requirements. When searching for information about your NILU-UV 

make sure that the serial number on the instrument agrees with the one above. 

 

Number of channels  

 

 

Contact address:  NILU Products AS 

 P.O. Box 100 

 N-2027 Kjeller, Norway 

 E-mail: nilu.products@nilu.no 

 Phone: +47 63 89 80 00 

  

*The wavelength specified for each channel is the nominal center wavelength (the 

wavelength corresponding to the maximum sensitivity). Due to the shape of the 

solar spectrum the effective wavelength for the shortwave channels will be 

slightly different and vary with solar zenith angle and ozone amount. For more 

information see A. Dahlback, Appl. Opt., vol. 35, 6514-6521, 1996. 


