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time series
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Drift of lamp  d22

2008 2012

Several lamps are needed in order to detect the possible drift of a lamp

Drift of lamp d25  

Recalibration of lamp d25



National Standards Laboratory

Primary lamps

Working lamps Secondary lamps

Test
lamp

Yearly calibration of primary lamps



In Sodankylä:

1000 W lamp tests every six week in the laboratory
Calibration of the irradiance scale

50 W lamp tests every three weeks on the roof
Check the stability of the instrument: detection of changes in the spectral 
response → need for laboratory calibration

In addition to lamp tests in the laboratory:
-Check of the humidity of the Brewer: drying of desicants
-Cleaning of the tracker wheel

In WMO-GAW report No. 126: Guidelines for Site Quality Control of UV Monitoring:

page 9-10: "Frequency of the instrument calibration: in situ against 200W working standard
every 2 weeks, laboratory calibration of 200 W and/or instrument to 1000W reference 
every 6 months or more frequently or more frequently if so indicated by in situ calibrations."

 

Frequency of UV calibration



Brewer #037: Primary standards D24 and D62

Year 2015, 
vk 5 lab:  800, 802, 850, D20, D66, D25
vk 8 roof:  800, 802, 850
vk 11 lab:  800, 802, 850, D20, D25, D63
vk 14 roof:  800, 802, 850, 
vk 17 lab:  800, 802, 850, D20, D24, D62
vk 20 roof:  800, 802, 850
vk 23 lab:  800, 802, 850, D20, D24, D25, D61, D63, D62, D64, D66
vk 26 roof:  800, 802, 850
vk 29 lab:  800, 802, 850, D20, D25, D61
vk 32 roof:  800, 802, 850
vk 35 lab:  800, 802, 850, D20, D61, D63
vk 38 roof:  800, 802, 850
vk 41 lab:  800, 802, 850, D20, D63,D64
vk 44 roof:  800, 802, 850
vk 47 lab: 800, 802, 850, D20, D64, D66

Example of a lamp test schedule

Calibration at the National Standards Lab of D24 and D62



Steps for processing the response time series

 Keep a log book of burning time of your lamps:

e.g. for the work lamp D20 in Sodankylä:

Total burn time 37:20:18 (134418 seconds)
27.11.2001 33101 11:51:04 12:27:59, 2215 seconds
28.12.2001 36201 12:23:48 12:58:59, 2111 seconds
11.03.2002 07002 08:43:53 09:17:44, 2031 seconds
06.06.2002 15702 00:13:58 00:48:36, 2078 seconds
03.07.2002 18402 16:25:23 17:11:29, 2766 seconds
13.07.2002 19402 15:35:25 16:01:37, 1572 seconds
29.10.2002 30202 08:51:35 09:20:04, 1709 seconds
…...............

! It is very important to use some lamps less frequently than the others,
 as then the lamps age in a different rhythm and you can notice when 
a lamp start to drift! 



1. Check the voltages of the lamps during the calibration



2. Get a general idea of what is going on:
Check  the spectral irradiances of each lamp  
using one unchanged spectral responsivity.

Nothing very strange

Possible drift of lamp



3. Transfer of the irradiance scale from the primary lamps
     to working lamps

a) Calculation of responsivity with primary lamps D24 and D62 on days 
13014 and 16214 (before and after the calibration at NSL)

→ resp13014.d24 and resp13014.D62 
and resp16214.d24 and resp16214.D62

If the lamps have not changed during the travel to the NSL,
 the responsivities should be within 1% from each other.

→Calculate the average of  resp16214.d24 and resp16214.D62 
and use it to determine the irradiances of the working lamps.

->After the primary lamps return from calibration, its good to measure them and all working
lamps during the same day/days.



d24 d62

Primary lamps

Resp13014.d24 Resp13014.d62

Brewer
Meas.

Brewer
Meas.

Uvr13014.037

Average 

d20 d25 d61 d63 d65

Working lamps

Lampd20.irx Lampd25.irx Lampd61.irx …..

Brewer meas.

Form NSL: Lampd24.irx    Lampd62.irx



Responsivity time series

1. Calculate the individual responses with each lamp.

308 nm

2. Choose good measurements



290 nm 325 nm

Spectral responsivity of the Brewer #037 measured with lamp d25 in 2011, 
compared to the spectral responsivity in 2008



Once you have only the good measurements left, you have to either

a) make daily average first and then a linear interpolation

Or

b) Make a linear interpolation and then calculate the daily average

Daily responsivity

1. Stepwise 

Or

2. Linear interpolation

If you choose the linear interpolation:



For the Brewer#037:

1. Daily average

2. linear interpolation

3. 29 day moving average

Final daily responsivity



Response time series of the Brewer#037 at 311 nm 1990-2015
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