Uganda Monthly Mean TMax, TMin and TMean

Best Guess Values 

John R. Christy
University of Alabama in Huntsville

Version 1.0  23 Feb 2012

File names 

ug_tmx_jrc_bg_v1.0.txt  (TMax)
ug_tmi_jrc_bg_v1.0.txt  (TMin)
ug_tme_jrc_bg_v1.0.txt  (TMean)

Format:  txt file with tab delimination.  First row are 32 station names (see appendix).  The next 115 rows are monthly values in °C for 1900 to 2014.  -99 is missing.

These files represent a single monthly-mean temperature time series for 32 stations in Uganda derived from different sources based on a hierarchy of confidence as to the “distance” to the original documents.  A description of the sources is included as Appendix A attached herein.

The decision process was done as a hierarchical approach rather than a consensus approach.  The sequence is as follows.

First priority is given to values that were input directly from imaged documents from the British East Africa met service by the author.  31 of the 32 stations were included in the BEA stations and 18 exclusively so (see listing in appendix).  BEA data ceased after 1974.

Second priority is given to values contained in the GHCNv3 database.  For the most part GHCNv3 is a subset of BEA and contains only five stations.

Third priority is given to the values contained in the Colonial Era Archive from NCDC.  The five stations in GHCNv3 are largely derived from this archive, with the erroneous values in the Colonial Archive identified in the appendix eliminated in GHCNv3.  Two stations (Jinja and Mbarara) were not in GHCNv3, and provided data not found in the BEA documents, primarily around 1937 to 1942 as the third priority.

Fourth priority was given to Global Summary Of the Day (GSOD) for TMax and TMin in which a monthly average of the daily values was calculated by the author if a minimum of 15 days were present.  This is the main source for more recent data.  For the TMean value, priority was given to the GSOD value calculated from TMax and TMin called GSODcal.  

(TMean) Fifth priority was given to NCAR dataset #570.

(TMean)  Sixth priority for TMean was given to the monthly values derived from GSOD by NCDC called GSODrec.  These values are often different from those described above.
[bookmark: _GoBack]
(TMean) Seventh priority for TMean was given to monthly values from Monthly Climate Data of the World (MCDW).

NCAR dataset #512 monthly means (available at scattered times since 1979) was not included in the hierarchy.    In the judgment of the author, the values did not appear to be representative of observations.

World Weather Records were not included due to their presence as a subset of NCARds570.

Below is an example of Entebbe TMax from all sources, and Entebbe TMax as Best Guess.





















APPENDIX A

Ugandan Monthly Mean TMax, TMin and TMean temperature data

John R. Christy
University of Alabama in Huntsville
Christy@nsstc.uah.edu

V1.0  20 Feb 2012

Several sources of Ugandan monthly temperature data were gathered as part of the Surface Temperature project.  There were nine basic sources:


	Code
	Meaning
	Notes

	1. BEA
	British East Africa reports
	Keyed-in by author

	2. GHCN
	Global Historical Climatology Network, NCDC
	

	3. ColArchive
	Colonial Archive
	Provided through the BEST project from NCDC

	4. GSOD
	Global Summary of the Day, minimum 15 days per month
	TMax and TMin

	4.a. GSODcal
	TMean from GSOD calculated by the author as (TMax+TMin)/2 
	

	5. GSODrec
	TMean as recorded in monthly archive at NCDC
	

	6. NCARds512
	NCAR dataset #512 calculated from available daily reports
	Longitude locations are inaccurate

	7. NCARds570
	NCAR dataset #570 Monthly values from sources such as WWR
	

	8. WWR
	World Weather Records in ten-year volumes (TMean)
	Keyed in by author

	9. MCDW
	Monthly Climate Data for the World (TMean)
	Keyed in by author







Available Stations and filenames

There were at least four years of record in the following stations.  For stations without a WMO ID, the filename 63000_UG_[station name]_tm[x,i,e].txt was applied to indicate block 63000 (East Africa) and UG for Uganda.  tmx = TMax, tmi = TMin and tme = TMean.  Stations with WMO IDs were given file names 63XXXX_[station name]_tm[x,i,e].txt.  Note GONDOKORO is in modern day Sudan, but the image files are located in the Uganda section of the British archives.

	Site
	Filename
	Source

	
	
	1
	2
	3
	4
	4a
	5
	6
	7
	8
	9

	ARUA
	636020_ARUA
	X
	
	
	X
	X
	X
	X
	
	
	

	BOMBO
	63000_UG_BOMBO
	X
	
	
	
	
	
	
	
	
	

	BUKALASA
	63000_UG_BUKALASA
	X
	
	
	
	
	
	
	
	
	

	BUTIABA
	63000_UG_BUTIABA
	X
	
	
	
	
	
	
	
	
	

	DWOLI
	63000_UG_DWOLI
	X
	
	
	
	
	
	
	
	
	

	ENTEBBE
	637050_ENTEBBE
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	FORT PORTAL
	636760_FORT_PORTAL
	X
	X
	X
	
	
	
	
	
	
	

	GONDOKORO
	63000_UG_GONDOKORO
	X
	
	
	
	
	
	
	
	
	

	GULU
	636300_GULU
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	HOIMA
	63000_UG_HOIMA
	X
	
	
	
	
	
	
	
	
	

	JINJA
	636820_JINJA
	X
	
	X
	X
	X
	X
	X
	
	
	

	KABALE
	637260_KABALE
	X
	
	
	X
	X
	X
	X
	
	
	

	KAMULI
	63000_UG_KAMULI
	X
	
	
	
	
	
	
	
	
	

	KAMPALA
	636800_KAMPALA
	X
	X
	X
	
	
	
	X
	X
	
	

	KASESE
	636740_KASESE
	
	
	
	X
	X
	X
	X
	
	
	

	KITGUM
	63000_UG_KITGUM
	X
	
	
	
	
	
	
	
	
	

	KOLOLO HILL
	63000_UG_KOLOLO_HILL
	X
	
	
	
	
	
	
	
	
	

	LIRA
	636304_LIRA
	X
	
	
	X
	X
	X
	
	
	
	

	MASAKA
	637051_MASAKA
	X
	X
	X
	
	
	
	
	
	
	

	MASINDI
	636540_MASINDI
	X
	
	
	X
	X
	X
	X
	
	
	

	MBALE
	63000_UG_MBALE
	X
	
	
	
	
	
	
	
	
	

	MBARARA
	637020_MBARARA
	X
	
	X
	X
	X
	X
	X
	
	
	

	MOROTO
	63635_MOROTO
	X
	
	
	
	
	
	
	
	
	

	MOYO
	63000_UG_MOYO
	X
	
	
	
	
	
	
	
	
	

	MUBENDE
	63000_UG_MUBENDE
	X
	
	
	
	
	
	
	
	
	

	NAGICHOT
	63000_UG_NAGICHOT
	X
	
	
	
	
	
	
	
	
	

	NIMULE
	63000_UG_NIMULE
	X
	
	
	
	
	
	
	
	
	

	SERERE
	63000_UG_SERERE
	X
	
	
	
	
	
	
	
	
	

	SIMSA
	63000_UG_SIMSA
	X
	
	
	
	
	
	
	
	
	

	SOROTI
	636580_SOROTI
	X
	
	
	X
	X
	X
	X
	
	
	

	TORORO
	636840_TORORO
	X
	
	
	X
	X
	X
	X
	
	
	

	WADELIA
	63000_UG_WADELIA
	X
	
	
	
	
	
	
	
	
	







Explanation of Sources.  
See Data Notes in the following section for important information.

1 British East Africa

Image files of original daily and monthly summaries (1901-1974) were provided from three sources.  1.  NCDC data rescue image files http://docs.lib.noaa.gov/rescue/data_rescue_uganda.html 2. British Atmospheric Data Center: BADC on-line (late 1890s to 1930) http://badc.nerc.ac.uk/browse/badc/corral/images/metobs/africa/Uganda and 3. Images provided on CDs by Glyn Hughes of the UK Met Office from library documents.

These documents are considered the most useful and traceable to the original source.  Station locations often changed a little through the years, and it is unknown as to whether an actual relocation occurred or that more accurate site characteristics were determined.  Data from the earliest years were in handwritten books and in later years were typewritten.

Through 1960 the values were recorded as tenths °F.  When converted to °C, I kept two decimal places for backward reproducibility.  Colonial Archives, for stations included in the GHCN, rounded these to 0.1 °C.

A few station months in the documents were still in daily form without a monthly average calculated at the bottom of the TMax and TMin columns.  At some point these may be calculated and added, but were skipped for now.

TMean was calculated as (TMax+TMin)/2 by me.

2 GHCNv3

These data were generally taken from the NCDC Colonial Archives of which BEST has an on-line copy.

TMean was calculated as (TMax+TMin)/2 by me.


3 Colonial Archives

These data were created through an effort headed by John Griffiths in which data were copied from African sources into this archive.  There are seven Ugandan stations in the colonial archive, five of which have some data supplied to the GHCNv3 and whose values were in °C.  The archive may be accessed at http://berkeleyearth.org/source-files/.  

TMean was calculated as (TMax+TMin)/2 by me.

4 Global Summary of the Day (GSOD)

NCDC archives daily reports of weather variables at http://www.ncdc.noaa.gov/cgi-bin/res40.pl#F.  These were accessed for Ugandan stations for TMax and TMin separately if there were at least 15 days reporting for each month.

4.a  GSODcal for TMean

This project calculated TMean from the TMax and TMin from source 4 above.

5 GSODrec for TMean

NCDC has created a file of TMean values from GSOD in a way that produces values different from 4a above.  These are also included.  It is possible that GSODrec calculated the monthly mean of existing daily TMean values (i.e. each day was required to have a TMax and TMin recorded.)  GSODcal simply calculates the mean between monthly TMax and TMin each of which may have different numbers of days reporting.

6 NCARds512

NCAR archives daily digital reports from stations around the world.  Values of monthly average TMax and TMin were calculated for months with at least 15 days present.  The longitude values in ds512 are erroneous and are being examined as this is being written.  The latitude and altitude appear to be correct.  Data begin in 1979.  http://dss.ucar.edu/cgi-bin/dataaccess?dsnum=512.


7 NCARds570

NCAR has digitized some TMean values for a few stations in this archive, many values of which appear to be taken from the World Weather Record volumes.  http://dss.ucar.edu/datasets/ds570.0/

8  World Weather Records (WWR)

Each 10 years, a report was generated in which monthly averages for key stations around the world for the previous decade.  Ugandan stations appeared occasionally, and were of TMean only.

9  Monthly Climate Data for the World (MCDW)

Publications of monthly mean temperatures for selected stations world wide occasionally included one or two stations from Uganda.  These were manually keyed-in from the documents. http://www7.ncdc.noaa.gov/IPS/mcdw/mcdw.html




Data notes

Best-Guess Estimate of Data Quality

The general progression of confidence in the datasets is as follows (highest to lowest)

BEA
GHCN
Colonial Archives (with exceptions noted below)
GSOD
GSODcal (TMean)
WWR (TMean)
NCARds570 (TMean)
GSODrec (TMean)
NCARds512 (not recommended as accurate)


Colonial Archives

The Colonial archives appear to be precisely derived from the BEA documents through 1957.  For the period 1958-1962 (end of colonial archives for Uganda) the values are erroneous.  They appear to be the extreme monthly TMax and TMin rather than the average TMax and TMin.  It is evident that all TMax are suddenly warmer and TMin suddenly cooler during 1958-1962 (See Figure.)

Masaka 1942 has TMin recorded as TMax
Entebbe 1944 has TMin recorded as TMax (See Figure)
Entebbe 1951-1957 has TMax recorded as TMin  (See Figure)





Example of errors in Colonial Archive for Entebbe: 1944 TMax recorded as TMin; 1951-1957 TMin recorded as TMax; 1958-1962 rather than monthly average of daily TMax and TMin, the values are of extreme TMax and TMin.


NCARds512

The means by which NCARds512 was generated to produce monthly TMax and TMin is ambiguous as the values seem not to match other sources.

BEA GONDOKORO

Gondokoro is found in the British Archives as a station in Uganda although today it is in Sudan.

Entebbe Colonial Archive
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ENTEBBE TMax Best Guess 
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