Readme File for WeatherHawk BaBase
SCROLL TO THE BOTTOM FOR THE LATEST INFO
Date:  25 October 2005
Author:  Catherine Markham
Summary:  Because the WeatherHawk files are automatically generated with minimal user manipulation (aside from system set-up), the following is simply a description of the output files from the WeatherHawk system. 
Columns:  
Date

Dates are in British format (day/month/year).
Time

Time units are in military format.
Wind Direction (º)
Wind Speed (km/hr)
Wind Gust (km/hr)
Humidity (%)
Temperature (ºC)
Raw Barometric Pressure (mm)
Total Rain (mm)
Evapotranspiration (mm)
Battery Voltage (º)
Solar Radiation Rate (W/sqm)
Heat Index (ºC)
Daily Rain (mm)

Hourly Rain (mm)
Last 24 Hour Rain (mm)
Degree Days Heating Daily (ºC)
Monthly Rain (mm)
Degree Days Heating Monthly (ºC)
End Notes from Catherine Markham.
_____________________Begin Notes from Tabby Fenn August 2008___________________

Notes on the Temperature/Rh sensor and associated errors for Weatherhawk Data files
The temperature (temp) and relative humidity (Rh) sensors are a single unit in the weatherhawk.  When one gets replaced, they both get replaced.  Originally installed in whawk in Dec 2005 (according to email from JA to JJohnson 11 Dec 2007).  In an early Dec 2007 email to JJohnson, JA indicated that the temperature sensor appeared faulty:

They show all the right diurnal patterns, but at least the daily max is about 5C low, and the min may be a couple of degrees high. 

JA’s 11 Dec email also described the errors in the cumulative temperature graphs:

The mean monthly summary readings Tabby calculated in Princeton recently for me looked quite normal through Jan and Feb06.  Then, there is a sudden drop of about 4C starting Mar06, and though daily patterns continue to go up and down (and were from my examination of recent ones here these past couple of weeks), they are depressed.   

JA replaced the temp/rh unit on 11 Dec 2007 and send the sensors to John Johnson at Weatherhawk for testing.

JJohnson emailed on 1 Feb 2008 email regarding the scale of the RH error:

We tested the RH sensor yesterday and found it to be 10 points under a known good sensor. Response was a little non-linear up to higher RH but we don’t have the facilities to do a precise three point validation on these RH sensors, so I can’t give you two more points that I would swear too. We have low RH here in the valley and our known good sensor read 17%, while your sensor read 7%.

Sorry I cannot be a little better than that.

JJohson’s follow-up email on 4 Feb 2008:

I did a two point reference calibration with a known good sensor this morning using ambient levels inside and outside our test area (basically and indoor and outdoor measurement). It’s a very cold day here, so I did get a good difference between the two data points. The results are as follows:

Temperature (deg C)

Ambo Sensor           Reference      Difference

     21.69              21.86           -0.17

     -0.23              -1.65           1.42
Relative Humidity (%)

Ambo Sensor           Reference      Difference

      9.5              22.9             -13.4

     43.8                37.8                6.0 

Basically, I would not trust the RH at all as the sensor values are non-linear and this may have to do with the types of contamination on the polymer surface and how that contamination reacts to different values of RH.

Temp looks pretty good because the sensor is specified with an error band of +/-0.5 C. I can’t do a high temp reference set because I would have to book chamber time and that will cost something.
.csv File Formatting Changes
Written: August 31, 2006
Cautions for use of WeatherHawk .csv files from August 13, 2006----until 4 November 2006

Beginning August 13, 2006 the csv files arriving weekly from the Amboseli Team had an error in the date format.  All .csv files during the period specified use the American date format rather than the British.  The date format has been corrected in the reformatted Excel files.  This is not a huge problem as the .csv files are rarely used for analysis.  However, anyone using this dataset should be aware that if the original .csv files ever need to be used, this error will exist and need to be corrected.

This error was due to a change in computers storing the weatherhawk data.  The date settings were not changed when the new computer was brought online.  This was an ongoing problem that was resolved until Jeanne traveled to Kenya and changed the settings in Winter 2007.

Use of Solar Data from Weatherhawk
written: October 9, 2008
There was a problem just after the installation of the solar sensor (see below): we need to figure out when the bad data start and end.  I believe CM deleted this data from the dataset, but we should have a note in the documentation about these deletions.
JA wrote in an 11 Dec 2007 email to JJ 

…you may recall that in our original installation, the instructions did not have that a red plastic cover on the solar sensor should be removed, and you discovered the problem from photos I sent.
__________________
There was another problem with the Solar readings that seems to have become pronounced in lat 2006.  Weatherhawk Solar readings Irregularities (mostly high values during nighttime hours)

This is just an overview of the patterns of irregularity.  I stopped reviewing the data after the last record listed below but the problem persisted into 2008 with equally sporatic patterns.

Begin



End

	2006-05-05
	18:00
	2006-05-24
	11:00

	2006-10-11
	11:00
	2006-10-12
	12:00

	2006-10-26
	16:00
	2006-10-27
	14:00

	2006-10-28
	15:00
	2006-10-29
	14:00

	2006-11-13
	13:00
	2006-11-14
	10:00

	2006-11-19
	15:00
	2006-11-30
	17:00

	2006-12-05
	20:00
	2006-12-06
	9:00

	2006-12-06
	19:00
	2006-12-08
	19:00

	2006-12-17
	17:00
	2006-12-18
	10:00

	2006-12-18
	16:00
	2006-12-20
	11:00

	2006-12-27
	13:00
	2006-12-28
	15:00

	2006-12-29
	1:00
	2006-12-29
	09:00

	2007-01-01
	0:00
	2007-01-11
	10:00

	2007-01-06
	18:00
	2007-01-07
	09:00

	2007-01-17
	0:00
	2007-01-17
	15:00

	2007-01-29
	3:00
	2007-01-29
	07:00

	2007-02-24
	20:00
	2007-02-25
	06:00

	2007-02-29
	various
	2007-02-30
	various

	2007-04-01
	0:00
	2007-04-05
	

	2007-04-07
	3:00
	2007-04-09
	18:00

	2007-04-12
	
	2007-04-23
	

	2007-04-25
	0:00
	2007-04-30
	

	2007-05-02
	0:00
	2007-09-03
	


2006-05-05:  Data missing from 0-9:00

2006-05-29:  File duplication (needs deleting? Or it is 2006-05-30 data?)

2006-05-30:  file missing (was 2006-05-29 accidentally inserted for this day?

________________________End Notes from Kfenn_______________________________
Notes from Niki – 13 Dec 2011

There is additional information on the WeatherHawk data in the Princeton data protocol document.  Much needs to be updated regarding the new software.

On 11 August 2010 new software, the official WeatherHawk software (not originally available) was installed on the field computer.  The software previously in use employed different units for some columns as well as executed some aggregious rounding in the process (which will make integrating the old and new a bit challenging in terms of sig figs), did not include some columns at all (such as the time of max and min temperature and wind speed), and included some calculated columns, which were not always calculated correctly anyway and should not be used.  Also Eto appears in both versions but evapotranspiration was calculated as though the landscape consisted of turf grass; thus, this column should not be used (but perhaps could be recalculated?).
Upon first download, all data remaining within the WeatherHawk data logger was downloaded with the new software, thus data from 23:00 on 22 August 2009 through the last download in Aug 2010 using the old software is available in both formats.  There is also a small amount of older data available in the old format (retrieved from the older WeatherHawk unit by John Johnston when it was in for repair?).
Instead of storing the data in individual files for each day as the old software did, the new software appends the new data at each download to a master file.  The Team can then specify within the software what dates (generally about a week) to export to a new file that is emailed with the other electronic data files and then archived and appended to the master file here.  Monthly checks of sensor functioning continue.

There are currently two versions of the WeatherHawk table in babase_pending.  The table whawk contains all data available in the old format (including bad sensor data).  The table weatherhawks contains all data available in the new format and the columns that are available from the old format with units converted to match the new format as needed (please note the sig fig issue I have mentioned above).  Bad solar data (mentioned by kfenn above) and columns not occurring in the new format have been stripped from the table as it appears in weatherhawks.

We need to decide how best to integrate the two formats in babase.

Temperature/Rh sensor changes:

11 Dec 2007 (as noted above)

29 Nov 2008

ca. Nov 2009?
~11 Oct 2010

6 Oct 2011
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