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your rights
Weather Graphics recognizes your need to share Argon results with clients and customers.  
Therefore Weather Graphics grants you the right to reproduce and/or distribute query results, 
derived data, maps, and value-added products generated from Argon.  This license does 
not permit distribution of the original database or commands that reconstruct the original 
database.  Check with us if you are uncertain.

our rights
The Argon database is protected by U.S. copyright registration.  Reproduction or distribution 
of the database, in whole or in a way that allows significant reconstruction of the database or 
creation of a competing database product is prohibited.

disclaimer
Argon is provided without warranty except to replace the hardware and original dataset in the 
event of a hardware failure.  Though we take great care to ensure the integrity of the Argon 
dataset, defects or errors may exist due to its scale, volume, and complexity.   Therefore Argon 
is sold strictly as-is and the customer assumes all risk and liability arising from the use of 
Argon.  All results intended for critical applications (including legal and engineering work) 
should be quality-checked by a staff meteorologist or a Certified Consulting Meteorologist 
listed by the American Meteorological Society.

documentation
The information contained in this document is subject to change without notice. If you find 
any problems in the documentation, please report them to us. This document is not warranted 
to be error-free.
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IMPORTANT NOTES

* ARGON is an unusually large database, measuring about 270 GB in size for all the 
different tables.  A single table contains over a billion records.  In the original factory 
configuration, queries may take many minutes to complete (30 minutes is not 
uncommon for queries on the large version of the surface table on a budget PC).

* For fastest results, we strongly recommend using a solid USB 3.0 connection or copying 
this database to an internal hard drive. USB 2.0 connections typically average 25 MB/s, 
while basic USB 3.0 and basic SATA (internal) will both average 150 MB/s.

* Always query surfaceshort instead of surface when you need basic surface data quickly.  
This will work about 5 times faster.

* You can speed up data queries by optimizing the existing tables or copying them to 
smaller tables containing only the data you need and discarding the rest.  You are not 
limited to the configuration in this package.  We are unable to predict what each customer’s 
needs are, so we strictly supply the base configuration.  If you need to learn MySQL quickly, 
we recommend visiting YouTube and searching for videos on “SQL” or “MySQL” and of course 
checking search engines.

* Even though Argon is slow in its factory configuration, what it offers is power and 
flexibility.  Using the power of MySQL, you can optimize and shape Argon and its data as you 
see fit.

We recommend advanced users tune the database to allow for faster queries.  One efficient 
way of doing this is setting up column indexes on columns that are frequently queried 
against with the WHERE clause.  Applying indexes is very time consuming (up to half a day or 
more) and resource intensive. Indexes take up resources.

We are unable to provide specific advice on optimizing ARGON.

Please see the Performance section for more information.



Argon, developed by Weather Graphics, is a massive 
weather and climate database; one of the largest in 
existence.  It contains all instantaneous observations 
available in North America, and is provided on an 
external hard drive.
 Using the power of mySQL, users can run 
statistical analyses, find extremes, averages, and 
frequencies, and export queries in METAR and 
spreadsheet form.  A popular use for the database 
is finding record minimum/maximum values for a 
specific station and their dates of occurrence.
 All data has been blended and unified.  Each 
observation contains latitude/longitude pairs with all 
known identifiers for WMO, ICAO, FAA, or WBAN, 
regardless of whether the station actually used the 
identifier in their report.  This is designed to save the 
user from having to consult station history tables.
 Users may access, query, and analyze the 
information in an unlimited number of ways.  One 
popular example is exporting a subset to a comma-
delimited file, then importing that into a spreadsheet.  
Developers may create add-on programs to tap the 
data.  There are unlimited ways to exploit the Argon 
dataset.

Plugging in Argon
 Plug in the Argon drive.  Wait for it to connect.  
In Windows Explorer you should see the drive 
appear.  Make note of the drive letter.  This is your 
Argon Drive Letter.  If you don’t see the drive, then 
you either have a USB connection problem, your 
operating system does not recognize Windows NTFS 
drives, or there is a hardware failure.
 The first thing you should do to check the 
settings for the drive.  This is not necessary but will 
help reduce headaches later on.  First, make sure the 
recycle bin is turned off for the Argon drive.  On your 
desktop, right-click on Recycle Bin and look for the 
Argon drive.  Select it and make sure “Don’t Move 
Files To The Recycle Bin” is selected.  Then OK.
 Then right-click on the Start Button and run 
Windows Explorer.  In the popup window, right-
click on the Argon drive, choose Properties, and 
under the General tab make sure that “Allow files on 
this drive to have contents indexed” is unchecked.  It 
will ask you to confirm the changes.  When you do 
this, choose “Drive, subfolders, and files”.
 Now, do you have MySQL?  Bring up a MS-
DOS prompt (found in Accessories under Command 
Prompt) and type mysql and hit return.  If you get an 

error that the command is not recognized, you don’t 
have MySQL and will need to install it as described 
below.  If MySQL is installed already, skip down to 
“Configuring MySQL”.

Installing MySQL: one-time setup
 Although Version 8 of MySQL is available, after 
extensive testing we found it unsuitable for Argon 
as it appears to be easily corrupted by data directory 
changes, and proper installation requires a number 
of extra steps.
 As MySQL 5 is still a highly capable database, 
we upgraded the project from MySQL 5.0 to 5.5.61 in 
2019.  The database however should still be forward-
compatible with newer MySQL versions.
 To install, follow these instructions.

n In File Explorer, navigate to your Argon drive, 
and open the MySQL Installers” folder.  Run mysql-
5.5.61-win32.msi.

n You will see a Welcome screen.  Click Next.

n Do you see a page titled “Change, Repair, or Re-
move Installation?”  This indicates you already have 
MySQL installed.  In that case, proceed to the “Con-
figure Argon” section.  Otherwise, continue below.

n Accept the End-User License Agreement and click 
Next.

n In the Setup Type window, click “Custom”.  Click 
on “Browse” and under Folder Name type “c:\
mysql” (without the quotes) and click “Ok”.  Install-
ing in this location instead of the default will avoid 
difficulties later on with permissions and long path 
names.  Click Next.

n At the Ready To Install screen, click Install.

n Be alert for a popup “Do you want to allow the 
following program from an unknown publisher to 
make changes to this computer”.  Click Yes.

n In the Completed window, keep the checkmark on 
“Launch the MySQL Instance Configuration Wizard” 
and click Finish.

n You will see a popup “Do you want to allow the 
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following program to make changes to this comput-
er”.  Click Yes.

n Look for the Instance Configuration Wizard win-
dow to pop up.  It sometimes spawns underneath 
other windows.  If you don’t seee it, check your Start 
Bar.  If you still don’t see it, go to the Start Button > 
All Programs > MySQL > MySQL Server Instance 
Config Wizard.

n You will see a window with “Welcome to the 
MySQL Server Instance Configuration Wizard”.  
Click Next.

n In the Server Instance Configuration Window, 
leave the default (Detailed Configuration) and click 
Next.

n Under “Please select server type”, choose Server 
Machine.

n Under “Database usage”, choose Multifunctional 
Database.

n Under “Tablespace settings”, leave it at the defaults 
and click Next.

n Under “Number of concurrent connections” leave 
it at the defaults (Decision Support) and click Next.

n Under “Networking options” make sure “En-
able TCP/IP Networking” is selected, leave the port 
number at 3306, and be sure to check “Add firewall 
exception for this port” (IMPORTANT!)  Also keep 
Enable Strict Mode checked.

n Under “Character Set” make sure the default of 
Standard Character Set is selected.

n Under “Windows Options”, make sure Install As 
Windows Service is checked, and go with the Server 
Name of MySQL.  We recommend not launching the 
server automatically (uncheck this) unless you will 
be using Argon all the time.  IMPORTANT: Make 
sure “Include Bin Directory in Windows PATH” has 
a check mark.

n Under “Security Settings”, enter the word “root” 
(without quote marks) for the root passsword.  “En-
able root access from remote machines” can be left 
unchecked.  Leave “Create an anonymous account” 
unchecked.

n You will be asked to start the configuration.  Press 
Execute.  The installer will proceed through the 
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setup.  This usually takes about 30 seconds, and the 
installer may briefly show “not responding” for a 
few seconds.

n Test that MySQL is working.  Go to a command 
line and type:
 mysql -u root -proot
 IMPORTANT: Note the lack of space after -p
 If successful you will see a “mysql>” prompt.  
Type exit; (with a colon) to exit.

n Very important -- there is just one more step before 
you can start using Argon!  This is explained in the 
next section.

Configuring MySQL
 The final step now is to show MySQL where the 
Argon tables are located.

n Does MySQL already exist?
 If during the installation you discovered that 
MySQL already exists on your computer, stop before 
proceeding further, as there could be other data-
bases on your computer, and we don’t want to make 
changes that would cause them to stop working.  You 
can start MySQL and use the “show tables;” com-
mand to see what is installed already.
 If you want to keep your existing databases, 
you’ll need to copy the Argon dataset manually to 
your pre-existing database directory (indicated in 
the my.ini file).  It would be a good idea to get the 
assistance of an administrator.  See “Moving The 
Database” on the next page.
 Otherwise, if you have a fresh MySQL installa-
tion or want to ignore the existing database, continue 
on.

n Step #1: Stop MySQL
 Before we make changes, we need to stop the 
MySQL service that launched during the install pro-
cess.  Go to the Start Button > All Programs > Acces-
sories.  Right-click on Command Prompt and choose 
“Run as Administrator”.
 In this panel type:
 net stop mysql
 It will either stop the service, or if already 
stopped, it will indicate it is not started. 

Step #2: Establish where Argon is located
 Now we need to find where Argon is.  Make sure 
your Argon drive is plugged in and running.  If you 
want to copy the Argon folder to a local hard drive 
for faster performance, you need to do that now, then 
return here.



 Go to your Start Bar and bring up Windows 
Explorer by right-clicking on the start button at the 
lower left, and choose “Open Windows Explorer”.  
Navigate to where the Argon folder is located.  You 
are in the correct location when you see “ibdata” as 
one of the files listed.
 When you are in this correct location, put your 
cursor at the top of the window in the text box 
showing the path location.  It should collapse into a 
simple path name.  Use Ctrl+C to copy this path to 
your clipboard.

n Step #3: Edit the my.ini file
 Now we need to tell MySQL where to find the 
Argon data, since it won’t be in the default databas-
es location.  Make sure you captured the Argon path 
with Ctrl+C above.
 Change the path location at the top of the screen 
to c:\mysql (or wherever you decided to install 
MySQL) and double-click the file my.ini to edit it.
 Now go to File > Open.   At the bottom of the 
window next to the file name, change the file type 
dropdown to All Files (*.*).  
 Now navigate to C:\Program Files (x86) and 
then to MySQL and then MySQL Server 5.0.  You 
should now see “my” or “my.ini”, depending on 
whether your File Explorer is set up to hide file 
extensions.
 In the files list, double-click the my.ini file.  
Scroll down in the file to where it says #Path to the 
database root” and on the next line you will see 
“datadir=(text)”.
 Now the next step, which is important.  In-
side the quotes, use Ctrl+C to carefully replace the 
existing path.  Now change all of the backslashes to 
forward slashes (yes, it’s annoying; forward slashes 
are usually on your question mark key).
 With the steps listed above you are showing 
MySQL where to find the “ibdata” file that describes 
the Argon dataset.
 If you are prevented from saving the file, this 
means the my.ini file is in a protected directory 
hierarchy (the reason we said earlier to install to c:\
mysql).  To solve this, Click on your Start button, 
then navigate to “Accessories”.  Right-click Notepad, 
then choose Run as Administrator.  It will ask if you 
want to allow it to make changes to your computer.  
Click “Yes”.  Now navigate to the my.ini file as de-
scribed above and you will be able to save it.
 If your Argon hard drive exceeds 2 TB we also 
recommend adding this line to the end of the my.ini 
file:
 innodb_flush_method=normal
 Once you’ve finished, save the my.ini file with 
File > Save and exit.  You can now run Argon!

Operation
 Connecting to the database is simple.

1. Open a Command Prompt (MS-DOS) window, 
located in your Start menu Programs, by right-
clicking on it and choosing Run As Administrator.  
You do not need to run queries as an administrator, 
but without these permissions you will be unable to 
start and stop the MySQL engine.

2. Now start MySQL:
 net start mysql

3. Connect to the database.  Type the following:
 mysql -u root -proot
Replace root/root with the actual username and 
password if you have already reset them to some-
thing else.

4. Connect to Argon.  Type the following:
 use argon; 
Remember that all MySQL commands must be 
ended with a semicolon, or nothing will happen 
when you press “enter”.

5. Enter your MySQL queries.  See the appendix for 
a list of example commands.  Read the MySQL doc-
umentation at http://dev.mysql.com/doc/ or obtain 
a MySQL tutorial book for extensive information on 
how to query and modify a database like Argon.
 We cannot provide tutorials or support for using 
MySQL.  Our support is limited to Argon quality 
control and configuration issues only.  We only pro-
vide the data.

6. When finished with Argon, exit MySQL:
 exit;

7. If finished with MySQL, you can stop the MySQL 
engine and free up memory and CPU power with:
 net stop mysql

8. If you no longer need the command prompt, exit 
it with:
 exit

Performance
 Argon is an exceptionally large database, 
measuring about 250 GB in size.  A single table 
contains close to a billion records.  Queries may 
take many minutes to complete (30 minutes is not 
uncommon for the largest surface table on a budget 
PC).  Even though Argon is slow in its factory 
configuration, it offers unprecedented power to 
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search through records.
 The bottleneck is largely centered around the 
size of the dataset and the hard drive transfer, since 
the database needs to search the entire index file.  
This index file measures 10 GB in size.  Therefore, 
these are some key tips for improving speed:

Use quick summary tables
 If you are querying the surface table, use the 
surfaceshort table instead if you just need basic 
data.  The surfaceshort table is identical to surface 
but omits detailed cloud data, plain language 
remarks, and so forth.  This allows the data to be 
served up faster.

Avoid software that interferes
 Disable virus scanners or make sure they allow 
MySQL to pass through.  Otherwise this will create 
a bottleneck.  We also recommend your system is 
“clean”, that is, free from excessive security and 
computer management add-ons and utilities, which 
will all degrade performance.  Check your resource 
monitor (resmon at the Start Bar) to make sure other 
applications and services are not consuming disk 
resources.  Also avoid using disk compression on 
the volume containing the MySQL data directory.

Check your hardware
 We recommend a fast computer and 8 GB of 
RAM or more for the best database performance.
 If you are pointing the data directory at a USB 
volume, ensure the drive, the cable, and the USB 
port all support USB 3.0.  If this is not the case, the 
connection will be downgraded to USB 2.0, which is 
about 6 times slower (25 MB/s).  USB 3.0 ports and 
cables can be recognized by their distinctive blue-
tipped connectors and “SS” (Super Speed) stamped 
on the exterior.

 For those using aftermarket USB cables, be 
aware that fake USB 3.0 cables do exist, commonly 
sold for budget prices on sites like Amazon and 
especially eBay.  If you look inside the connector 
and look at the metal pin rails, a USB 2.0 cable will 
only have 4 rails, while USB 3.0 has the same 4 rails 
with an additional row of 5 rails behind it.  This is 
no guarantee that the cable itself contains wiring for 
USB 3.0, but the connectors theirselves are a good 
giveaway.
 The final word whether you have a USB 3.0 
connection is found in Windows under Control 
Panel > System > Hardware > Universal Serial Bus 
and seeing if your USB 3.0 device appears.  If not, try 
a different cable.  If there are no USB 3.0 hubs listed 
at all, you may have an older motherboard that does 
not support USB 3.0 (common in computers made 
before 2010).  In that case you will need to buy a 
USB 3.0 card for about $20 from Internet sources.  
 The Argon drive and its packaged cable are fully 
USB 3.0 compliant, but it is a good idea to make sure 
your computer supports USB 3.0.

Use an internal drive and SSD
 Do a filecopy of the database to an internal hard 
drive, preferably an SSD (solid state) hard drive 
and use it there, taking advantage of the superior 
transfer and read/write rates.

Customization
 Use your MySQL experience to modify or 
rebuild the database.  An experienced user can 
easily strip the database down to just the rows and 
columns that are needed and optimize the tables, 
which will dramatically improve performance.
 We suggest running the MySQL program 
directory and Argon on separate physical disks.



 We also recommend users apply column indexes 
to columns often queried against the WHERE clause.  
This will provide dramatic results.  Applying 
column indexes is time and resource intensive, and 
the large table necessary to support the indexes is 
one reason we do not ship Argon pre-optimized, 
since we don’t know which columns each user will 
prefer to query.
 An example of a command to add an index:
 set sql_log_bin=0;
 ALTER TABLE surface ADD INDEX 
ICAOIndex(ICAO);
 This may take 12 hours or more.  Progress of this 
operation is viewed with:
 show processlists;
 Note that we ship with MySQL 5.5.61 but 
MySQL 5.6 provides memory enhancements that 
will help improve the completion of the index 
addition.

Providing support
 Please note that we cannot provide any custom 
MySQL services as part of our free support, since 
MySQL is exhaustively documented elsewhere 
and we are meteorologists rather than database 
specialists.  We strictly provide the information in 
the SQL standard (the data coming in), and it is up 
to the end user to decide how to use, implement, 
and optimize the data (the data coming out).

Moving the database
 MySQL is flexible about moving the data files 
off your portable drive onto another hard drive.  We 
provide the data in binary portable files that can be 
moved onto your computer.
 One special note -- do not move Argon to hard 
drives which have Windows disk compression 
enabled.  This will bottleneck the disk transfer, 
slowing performance and possibly causing 
intermittent freezes.  If this has been done already, 
see “troubleshooting” for tips on how to revert the 
drive to an uncompressed state.

How moving is done
 To move the Argon database, do a file copy of all 
the contents of the following files:
 * The “argon” folder
 * The “mysql” folder
 * The “ibdata1” file in the parent directory.
 The above files must always be moved together, 
or the database will fail to start.
 If you receive any errors while copying the files, 
it might be caused by a bad cable or bad sector.  If 
so, try again or use a copy manager like TeraCopy 
or Super Copier 2 <supercopier.sfxteam.org> to guard 

against errors.
 Also some older file systems may not handle 
the large files.  We recommend the target disk use a 
format like NTFS (not FAT).
 Before doing any copying work, be sure that 
the MySQL service is stopped, otherwise you may 
encounter file sharing errors. 
 Remember that anytime you change the 
database location, you must go into your MySQL 
folder and edit the file my.ini file using Notepad or 
Edit and find the line “#Path to the database root”.  
The path must reflect where the ibdata file is found.  
Change the value in quotes after datadir= and be 
sure to use forward slashes.
 IMPORTANT: After moving Argon, be sure all 
files named ib_logfile* on the Argon drive’s top 
level directory are deleted or they will cause MySQL 
errors.  Be careful not to delete ibdata1.

Backing up the database
 To back up your database, you will need to 
halt the MySQL service.  Copy the Argon directory 
with all the FRM, MYD, and MYI files, as well as the 
ibdata1 file in the parent directory.
 For more information, search Google for InnoDB 
or MySQL and “binary backups”.

Getting ARGON updates
 If you have purchased lifetime ARGON updates, 
these are available to you for as long as we continue 
to sell and maintain the ARGON product.  Updates 
for ARGON are available on a quarterly basis via 
electronic download from our website.
 Please contact us via e-mail for the latest 
download links and installation instructions, as they 
are subject to change.
 If you have Lifetime Updates and prefer we 
update your drive for you, mail your original 
drive or a 500 GB or larger hard drive to: Weather 
Graphics, PO Box 170, Palestine TX 75802, and 
enclose payment for $10 (US), $30 (Canada), or $45 
(International) to cover shipping.  You may also use 
the link at <www.weathergraphics.com/pay> to use 
a credit card.   Allow 1-2 weeks for the update to 
arrive.

How ARGON was developed
 Since 1997 Weather Graphics has been collecting 
tremendous amounts of weather data.  Our goal has 
always been to adapt the data for operational use, 
avoiding complicated or arcane storage formats.  
We have been interested in creating an observation 
superdatabase for quite some time, but only in 2005 
did off-the-shelf technology allow this. Development 



work involved the processing of billions of weather 
records, 3000 lines of source code, and 400 hours of 
processing time on a Pentium 4 and Intel Core i7 860 
computer.  Argon will continue to be an evolving, 
growing product.



Tips for using ARGON
 For basic use of Argon, you can start MySQL in an MS-DOS prompt and run queries, and view the result-
ing text output.  Programmers can develop database applications to directly access the data.  For more ideas 
on querying data, use Google to find sites that explain MySQL commands.

Default username and password
This is only for users running a fresh copy of MySQL and Argon.
Username = root / Password = root

Starting ARGON
net start mysql;    Start the mysql server process
mysql -u root -proot;  Connects to the mysql server (note the missing space after -p)
use argon;      Connects to ARGON

General MySQL commands
Capitalized words indicate to specify the actual name (i.e. instead of TABLE use surfaceshort).
net start mysql      Start the mysql server process
mysql -u username -ppassword  Connects to the mysql server
show databases;      Shows the databases that are available
show tables;       Shows the available tables
show table status like ‘TABLE’ \G; Detailed information about one table
show table status like ‘%’;  Detailed information about all available tables
select * from information_schema.   Detailed information about all available tables
  tables where table_schema=’argon’;  (use sum(column) to get a total)
use DATABASE;       Uses the selected database (usually will be argon)
select count(*) from TABLE;  Counts total observations in a table 1

select year, month, count(*) from Counts total observations grouped by year and month
 TABLE group by year, month;
describe TABLE;      Describes the selected table structures
select distinct COLUMN from TABLE; Shows different values in the chosen column
mysql < myfile.bat > output.txt Sends output from a batch query to a text file
show processes;      Shows all processes in MySQL
show status;       Show status of MySQL itself (detailed)

1 Results as shown are immediate but using “where” will significantly increase the execution time

Command examples
Show all observations at DFW International Airport for December 24, 1983:
SELECT * FROM surface WHERE (faa=’DFW’) and (year=1983) and (month=12) and (day=24);

Find the average of all known hourly temperatures in Atlanta for July 1977, ignoring missing temperatures.
SELECT AVERAGE(Temperature) FROM surface WHERE (faa=’ATL’) and (year=1977) and (month=7) 
and (Temperature<>-99);

Find all instances of 115° or hotter weather in Phoenix, Arizona for 1990.
SELECT * FROM surface WHERE (faa=’PHX’) and (year=1990) and (Temperature>=115);

Count the number of hours for which precipitation was reported at Moline, Illinois in 1993.
SELECT COUNT(Weather) FROM surface WHERE (faa=’MLI’) and (year=1993) and (Weather1>=50) 
and (Weather1<=99);

List all the annual minimum temperatures at Dallas-Fort Worth Airport (KDFW) during the 1980s.
SELECT min(TMin) as TMin,Year as Year from Daily where (icao=’KDFW’) and (year>=1980) and 
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(year<=1989) group by year;

Helpful links
http://www.pantz.org/software/mysql/mysqlcommands.html
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Troubleshooting
These are problems we have seen inhouse, with sug-
gestions for how to resolve them.  If you encounter 
other errors, we strongly recommend using Google 
searches to find more information.  Likewise if you 
have noticed problems and solved them, please 
inform us so we can pass the solutions on to other 
users.
 If MySQL doesn’t start, you will find detailed er-
rors in the “ERR” file in your MySQL data directory.  
Open this file with a text editor like Notepad to read 
the log.  If you can’t locate it, you can try running 
this command at the command line to view errors:
 mysqld --console

Queries are taking too long
See the Performance section a few pages earlier in 
this guide.

* This is a massive database with billions of rows.  
Queries of the “surface”table may take 30 minutes.  
Always use the “surfaceshort” table for simple re-
quests.  Also consider tuning your database to meet 
your specific requirements.  This will take planning 
and processing time, but you will likely see substan-
tial benefits.  We do not supply pre-tuned Argon 
systems since we cannot predict how users intend to 
query the system.

* Try moving your SQL tables to a SSD drive.  We 
recommend using the USB drive only for an installa-
tion source and a backup drive, not for your primary 
SQL drive.

* Run Resource Monitor (type resmon in the Start 
Bar) and check the Disk tab.  You should see about 
80,000,000 B/sec read or write transfer rates on a 
standard ESATA drive (USB will be 2-10x slower).  
The graph should show bursts close to 100 MB/sec 
with occasional drops to 60 MB/sec.  If you are get-
ting a lot less than this, you may have processes or 
other SQL queries competing for disk access.  Try 
shutting down all apps using the disk hardware 
intensively.  Then use a NET STOP MYSQL and 
NET START MSQL from an administrator command 
line to restart SQL.  As of November 2016 we suspect 
security utilities like GlassWire might interfere with 
transfer rates and cause erroneous performance, but 
we may also be mistaken.

* For external drives, connect via USB 3.0.  Such 
sockets can be recognized due to their blue color 
and will give you much faster transfer rates.  Note 
that cheap hard drive docks (such as Sabrent) use 

software-based USB controllers, which may be 
unreliable and result in connection problems.  Check 
reviews for indications of the quality of the control-
ler.

Error 1067 after “net start mysql”
The required database files were found.  When 
specifying a new default data directory, you must 
copy the entire contents of the original data directo-
ry to the new location so that it has all the necessary 
tables.  You must copy three key items: the “argon” 
folder, the “mysql” folder, and in the parent direc-
tory, ibdata1.  Check your my.ini file to make sure it 
is pointing to where the ibdata1 file is located.

System error 5 after “net start mysql”
MySQL is a service that must be started at the 
administrator level.  Right-click on the Command 
Prompt icon (in the Accessories program group) and 
choose Run As Administrator.  In that window, type  
net start mysql and press return.  At that point, with 
mysql started, you can then continue what you were 
doing in the other window or application.

ERROR 2017 (HY000) --
Can’t open named pipe to host: .  pipe: 
mysql
You probably started MySQL but it hasn’t finished 
connecting to the database.  Try again in a moment.  
Alternately, the MySQL instance may be corrupt; 
shut down MySQL with “net stop mysql” and then 
start with “net start mysql”.

ERROR 3534
The my.ini file’s datadir= line is not pointing at the 
database location, or is pointing at corrupt results.  
This error was noted in MySQL 8 where a test of 
an incorrect “datadir” location appeared to corrupt 
the database, with an Error 3534 that could not be 
solved without copying the database from a backup.  
This is a significant reason why we elected not to 
upgrade Argon to newer versions of MySQL.

Error 2003: Can’t connect to MySQL 
server
You need to run NET START MYSQL.  If you 
already did this and still get this error, restart the 
system.

Invalid MySQL logon
Go back through the install procedure and make 
sure you have followed the step requiring Windows 
to add a Firewall Exception.  If you are an advanced 
user, you can add this exception on your own by 



making sure Windows Firewall has an exception for 
“MySQL Server” that lets it communicate on port 
3306 via TCP.

Computer freezes intermittently while 
accessing ARGON
This may occur if you compressed the ARGON 
files using Windows disk compression.  We do not 
recommend using compressed volumes.  Due to the 
very large size of the ARGON files and the CPU-
intensive overhead required for processing com-
pressed data, this may cause overloading of the I/O 
stream.
 To solve this, decompress the files to return 
them to their original state.  Some of the larger 
files (particularly those over 20 GB) may refuse to 
decompress.  To solve this, simply copy the files to 
a directory whose contents are specifically set to 
“uncompressed” (in File Explorer > File Properties > 
Advanced).

Can’t open and lock privilege tables: 
Table ‘mysql.user’ doesn’t exist
(Error normally appears in the ERR log file)
 This may appear if you have a drive larger than 
2 TB and is partitioned as a GPT filesystem.  To solve 
this, stop the MySQL service, edit the my.ini file to 
add this line at the end, then restart:
 innodb_flush_method=normal

MySQL command is not recognized
 If you are getting errors at the command line 
which say that the basic mysql or mysqld commands 
are not  recognized, this means you forgot to set the 
option to add MySQL to the environmental path 
during installation.  Newer versions of MySQL (such 
as MySQL Community Edition 8) do not provide 
options for setting the environmental path, and it 
must be done manually.
 Here’s how to set the environmental path 
manually.  First we will need to locate the MySQL 
binaries.  Go to the Start Button and right-click 
Open Windows Explorer.  Go to your Local Disk 
(C:) and open “Program Files”, then “MySQL”, then 
“MySQL 8.0”, then “bin”.  You should now see a list 
of files, starting with harness-library.dll, ibd2sdi.
exe, and others.  Go to the location bar at the top of 
the window and click inside this bar.  Use Ctrl+C 
to copy the path to the clipboard.  Then close the 
window.
 Now click on the Start Button, then choose 
Control Panel, then System.  Click on Advanced 
System Settings.  Click on the Environment Variables 
button.  In the lower window under System 

Variables find the variable “Path”.  Select it and click 
“Edit”.
 Carefully put your cursor in the text and use 
cursor-right to scroll to the very end.  Type a colon 
(;) and then use Ctrl+V to paste the MySQL path 
after the colon.  Click OK.
 These changes will not take effect in any MySQL 
command line windows that are already open.  So 
close them and re-open them (remember to right-
click and choose Run As Administrator).



These instructions are provided for intermediate or 
advanced users to check their MySQL configuration 
for proper function.  This is designed for MySQL 5.5.

Registry
 The registry is the first point of failure to check.  
This determines which my.ini file is used when 
MySQL is started.
 To get there, click on the start button > Run, type 
Regedit, then press enter.  Navigate to HKLM\SYS-
TEM\CurrentControlSet\services\mysql.  Double-
click on ImagePath to view the location of the 
defaults file ( --defaults-file=X).  This indicates which 
my.ini file is executed when the MySQL service 
starts.  This entry should use backslashes, e.g. \, and 
be enclosed in quotes.

my.ini entries
 The my.ini file is located at the path shown in 
the Windows registry (above).
 The line under [mysqld] labeled datadir=X must 
point to the path that contains the ibdata1 file, which 
is in the parent directory of the descendent data-
bases.  The line must contain forward slashes, e.g. /, 
with a terminating forward slash.  The path should 
be contained within quotes, especially if space char-
acters are present.

Deleting the MySQL service
 If the MySQL service needs to be removed 
permanently from the computer as part of a MySQL 
uninstall, you can run this from a command line 
with administrator rights:
 sc delete mysql

MySQL troubleshooting flowchart



table surface
+---------------+-----------------------+------+-----+---------+-------+
| Field         | Type                  | Null | Key | Default | Extra |
+---------------+-----------------------+------+-----+---------+-------+
| prikey        | bigint(20) unsigned   | NO   | PRI | 0       |       |
| year          | smallint(5) unsigned  | YES  |     | NULL    |       |
| month         | tinyint(3) unsigned   | YES  |     | NULL    |       |
| day           | tinyint(3) unsigned   | YES  |     | NULL    |       |
| hour          | tinyint(3) unsigned   | YES  |     | NULL    |       |
| lat           | decimal(6,3)          | YES  |     | NULL    |       |
| lon           | decimal(6,3)          | YES  |     | NULL    |       |
| elevation     | smallint(6)           | YES  |     | NULL    |       |
| icao          | char(4)               | YES  |     | NULL    |       |
| faa           | char(3)               | YES  |     | NULL    |       |
| wmo           | mediumint(8) unsigned | YES  |     | NULL    |       |
| wban          | mediumint(8) unsigned | YES  |     | NULL    |       |
| skycover      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| ceiling       | smallint(6)           | YES  |     | NULL    |       |
| cloud1amt     | tinyint(4)            | YES  |     | NULL    |       |
| cloud1typ     | char(2)               | YES  |     | NULL    |       |
| cloud1hgt     | smallint(6)           | YES  |     | NULL    |       |
| cloud2amt     | tinyint(4)            | YES  |     | NULL    |       |
| cloud2typ     | char(2)               | YES  |     | NULL    |       |
| cloud2hgt     | smallint(6)           | YES  |     | NULL    |       |
| cloud3amt     | tinyint(4)            | YES  |     | NULL    |       |
| cloud3typ     | char(2)               | YES  |     | NULL    |       |
| cloud3hgt     | smallint(6)           | YES  |     | NULL    |       |
| cloud4amt     | tinyint(4)            | YES  |     | NULL    |       |
| cloud4typ     | char(2)               | YES  |     | NULL    |       |
| cloud4hgt     | smallint(6)           | YES  |     | NULL    |       |
| cloud5amt     | tinyint(4)            | YES  |     | NULL    |       |
| cloud5typ     | char(2)               | YES  |     | NULL    |       |
| cloud5hgt     | smallint(6)           | YES  |     | NULL    |       |
| cloud6amt     | tinyint(4)            | YES  |     | NULL    |       |
| cloud6typ     | char(2)               | YES  |     | NULL    |       |
| cloud6hgt     | smallint(6)           | YES  |     | NULL    |       |
| visibility    | smallint(5) unsigned  | YES  |     | NULL    |       |
| weather1      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| weather2      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| weather3      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| temperature   | tinyint(4)            | YES  |     | NULL    |       |
| dewpoint      | tinyint(4)            | YES  |     | NULL    |       |
| winddirection | smallint(5) unsigned  | YES  |     | NULL    |       |
| windspeed     | tinyint(3) unsigned   | YES  |     | NULL    |       |
| windgust      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| alstg         | smallint(5) unsigned  | YES  |     | NULL    |       |
| slp           | smallint(5) unsigned  | YES  |     | NULL    |       |
| source        | tinyint(3) unsigned   | YES  |     | NULL    |       |
| datatype      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| exactyear     | smallint(5) unsigned  | YES  |     | NULL    |       |
| exactmonth    | smallint(5) unsigned  | YES  |     | NULL    |       |
| exactday      | smallint(5) unsigned  | YES  |     | NULL    |       |
| exacthour     | smallint(5) unsigned  | YES  |     | NULL    |       |
| exactminute   | smallint(5) unsigned  | YES  |     | NULL    |       |
| remark        | varchar(255)          | YES  |     | NULL    |       |
+---------------+-----------------------+------+-----+---------+-------+
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table surfaceshort
+---------------+-----------------------+------+-----+---------+-------+
| Field         | Type                  | Null | Key | Default | Extra |
+---------------+-----------------------+------+-----+---------+-------+
| year          | smallint(5) unsigned  | YES  |     | NULL    |       |
| month         | tinyint(3) unsigned   | YES  |     | NULL    |       |
| day           | tinyint(3) unsigned   | YES  |     | NULL    |       |
| hour          | tinyint(3) unsigned   | YES  |     | NULL    |       |
| lat           | decimal(6,3)          | YES  |     | NULL    |       |
| lon           | decimal(6,3)          | YES  |     | NULL    |       |
| elevation     | smallint(6)           | YES  |     | NULL    |       |
| icao          | char(4)               | YES  |     | NULL    |       |
| faa           | char(3)               | YES  |     | NULL    |       |
| wmo           | mediumint(8) unsigned | YES  |     | NULL    |       |
| wban          | mediumint(8) unsigned | YES  |     | NULL    |       |
| country       | char(2)               | YES  |     | NULL    |       |
| state         | char(2)               | YES  |     | NULL    |       |
| skycover      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| ceiling       | smallint(6)           | YES  |     | NULL    |       |
| visibility    | smallint(5) unsigned  | YES  |     | NULL    |       |
| weather1      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| temperature   | tinyint(4)            | YES  |     | NULL    |       |
| dewpoint      | tinyint(4)            | YES  |     | NULL    |       |
| winddirection | smallint(5) unsigned  | YES  |     | NULL    |       |
| windspeed     | tinyint(3) unsigned   | YES  |     | NULL    |       |
| windgust      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| alstg         | smallint(5) unsigned  | YES  |     | NULL    |       |
| slp           | smallint(5) unsigned  | YES  |     | NULL    |       |
| source        | tinyint(3) unsigned   | YES  |     | NULL    |       |
| datatype      | tinyint(3) unsigned   | YES  |     | NULL    |       |
| exacthour     | smallint(5) unsigned  | YES  |     | NULL    |       |
| exactminute   | smallint(5) unsigned  | YES  |     | NULL    |       |
+---------------+-----------------------+------+-----+---------+-------+
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table upper
+-------------------+-----------------------+------+-----+---------+-------+
| Field             | Type                  | Null | Key | Default | Extra |
+-------------------+-----------------------+------+-----+---------+-------+
| year              | smallint(5) unsigned  | NO   | PRI | 0       |       |
| month             | tinyint(3) unsigned   | NO   | PRI | 0       |       |
| day               | tinyint(3) unsigned   | NO   | PRI | 0       |       |
| hour              | tinyint(3) unsigned   | NO   | PRI | 0       |       |
| lat               | decimal(6,3)          | NO   | PRI | 0.000   |       |
| lon               | decimal(6,3)          | NO   | PRI | 0.000   |       |
| level             | smallint(6)           | NO   | PRI | 0       |       |
| elevation         | smallint(6)           | YES  |     | NULL    |       |
| icao              | char(4)               | YES  |     | NULL    |       |
| faa               | char(3)               | YES  |     | NULL    |       |
| wmo               | mediumint(8) unsigned | YES  |     | NULL    |       |
| wban              | mediumint(8) unsigned | YES  |     | NULL    |       |
| height            | smallint(6)           | YES  |     | NULL    |       |
| temperature       | decimal(5,1)          | YES  |     | NULL    |       |
| dewpoint          | decimal(5,1)          | YES  |     | NULL    |       |
| winddirection     | smallint(6)           | YES  |     | NULL    |       |
| windspeed         | smallint(6)           | YES  |     | NULL    |       |
| tropopause        | smallint(6)           | YES  |     | NULL    |       |
| tropopausequality | tinyint(3) unsigned   | YES  |     | NULL    |       |
| releasetime       | smallint(6)           | YES  |     | NULL    |       |
| source            | tinyint(3) unsigned   | YES  |     | NULL    |       |
| sondetype         | tinyint(3) unsigned   | YES  |     | NULL    |       |
+-------------------+-----------------------+------+-----+---------+-------+
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Surface elements
 Provided here is a detailed explanation of each 
table column type, in order of appearance in the 
table.

1. Prikey  (unsigned bigint)
This is a primary key for the table.  It is an integer 
comprised of the time, absolute latitude, and abso-
lute longitude for the weather observation, so that 
it is not possible for more than one observation at 
the same location and time to exist in the table.  The 
format is:
 yymmddhhnnllllooooo
where yy is the year, mm is the month, dd is the day, 
hh is the hour, nn is the minute, llll is the absolute 
latitude, and ooooo is the absolute longitude.  Num-
bers are not zero filled, so do not use math functions 
to attempt decoding of this block.  Use the other table 
columns instead for this purpose.

2. Year  (unsigned smallint)
The observation year in whole years (4 digits), using 
the UTC time zone, rounded to the nearest hour.  
There is no null value.  (smallint unsigned)

3. Month  (unsigned tinyint)
The observation month in whole months (4 digits), 
using the UTC time zone, rounded to the nearest 
hour.  There is no null value.  (tinyint unsigned)

4. Day  (unsigned tinyint)
The observation day in whole days of the month, us-
ing the UTC time zone, rounded to the nearest hour.  
There is no null value.  (tinyint unsigned)

5. Hour   (unsigned tinyint)
The observation hour in whole hours (4 digits), using 
the UTC time zone, rounded to the nearest hour.  See 
“Observation Time” below for obtaining the minute 
value.  There is no null value.  (tinyint unsigned)

6. Lat   (decimal(6,3))
The latitude in whole hundreds of degrees.  Negative 
latitudes are in the southern hemisphere.  For null 
values, the field is set to NULL (formerly -9999).

7. Lon   (decimal(6,3))
The longitude in whole hundreds of degrees.  Nega-
tive longitudes are in the western hemisphere (which 
includes the U.S.).  For null values, the field is set to 
NULL (formerly -9999).

8. Elevation   (smallint)
The station’s elevation in whole meters above mean 
sea level.  For null values, the field is set to NULL 
(formerly -9999).

9. Icao   (char(4))
The identifier is the station’s International Civil Avia-
tion Organization (ICAO) (4-letter) identifier.  For 
conterminous U.S. locations it begins with “K”.  For 
dates before 1996, these are estimated by crossrefer-
encing NWS WBAN tables, since ICAO indicators 
did not exist for many U.S. stations until the 1990s, 
and in some cases no ICAO exists.  For dates 1996 on-
ward they are taken directly from the surface obser-
vations.  The field is left empty if no value applies.

10. Faa   (char(3))
The identifier is the station’s Federal Aviation Ad-
ministration (FAA) (3-letter) identifier.  This is not 
simply an ICAO with a K or P removed; for example 
in Alaska the ICAO for Anchorage is PAFA, while 
the FAA is FAI.  For dates before 1996, they are taken 
directly from surface observations.  For dates 1996 
onward they are estimated by crossreferencing NWS 
WBAN tables.  The field is left empty if no value ap-
plies.

11. WMO   (mediumint)
This is the 5-digit World Meteorological Organiza-
tion (WMO) numerical identifier for the station, as 
specified in WMO Pub 9A.  They do not exist for mi-
nor observation sites.  A valid WMO number is in the 
range 1 to 99999.  The field is zero if no value applies.

12. Wban   (mediumint)
Contains the station’s National Weather Service 
WBAN number as a whole integer.  Not all stations 
have a WBAN value.  See www.ncdc.noaa.gov/oa/cli-
mate/surfaceinventories.html for further information 
on the use of this field.  A valid WBAN number is in 
the range 1 to 99999.  The field is set to 0 if no value 
applies.

13. Country   (char(2))
Included only in the surfaceshort table at this time.
Contains the 2-letter country abbreviation in ISO-
3166-1 “Alpha-2” format.  Commonly used abbrevia-
tions are US for United States, CA for Canada, and 
MX for Mexico.

14. State   (char(2))
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Included only in the surfaceshort table at this time.  For 
United States and Canada stations, this field con-
tains the 2-letter state or province abbreviation in 
ISO-3166-2 format.  In the United States and Canada, 
this essentially equals standard postal abbreviations 
(e.g. NV for Nevada, NY for New York, and MB for 
Manitoba).

15. Skycover   (tinyint)
This code is in oktas, i.e. eighths (0-8), with 9 indicat-
ing an obscuration and 255 indicating missing data.  
There are some issues with certain rows, due to prob-
lems with the source agency:
* Dec 14, 1976 - June 28, 1977.  Missing data is en-
coded as 0 (clear).
* June 28, 1977 - June 13, 1978.  Garbled data is encod-
ed as 0 (clear).
* Dec 1976 - Dec 1996 (Source 1).  Total sky cover 
is determined from the “most significant” airways 
cloud cover code.  This conversion is as follows: 
clear 0; thin obscured 9; thin scattered 2; thin broken 
5; thin overcast 8; scattered 3; broken 6; overcast 8; 
obscured 9.  Before March 5, 1980, thin layers were 
ignored when opaque sky cover was present.
For null values, the field is set to NULL (formerly 
255).

16. Ceiling  (smallint)
The ceiling is given in as a whole integer in hundreds 
of feet.  Possible values are:
 888  no ceiling
 9999 ceiling is unknown
Notes:
* Dec 14, 1976 - June 28, 1977.  Missing data is encod-
ed as 888 (unlimited) due to a NWS programming 
error.
* June 28, 1977 - June 13, 1978.  Garbled data is en-
coded as 888 (unlimited) due to a NWS program
ming error.
For null values, the field is set to NULL (formerly 
9999).

17. Cloud1amt, Cloud2amt, Cloud3amt, 
Cloud4amt, Cloud5amt, Cloud6amt  (tinyint)
Indicates the coverage of cloud layer X in oktas 
(eights).  A value of 9 indicates that the layer is an ob-
scuration and that the LyrXHgt is a vertical visibility.  
For null values, the field is set to NULL (formerly 
-99).

18. Cloud1typ, Cloud2typ, Cloud3typ, 
Cloud4typ, Cloud5typ, Cloud6typ  (char(2))
Contains the reported cloud type, if known, using the 
two-letter abbreviation for cloud type: SC for strato-

cumulus, CB for cumulonimbus, CI for cirrus, and so 
forth.  In the U.S. cloud type was only reported every 
3 hours at certain stations.  Cloud types become rare 
after 1995 due to the automation of weather observa-
tions, and are largely blank after 2000.

19. Cloud1hgt, Cloud2hgt, Cloud3hgt, 
Cloud4hgt, Cloud5hgt, Cloud6hgt  (smallint)
Indicates the height of cloud layer X, where X is a 
value of 1 to 6.
 -888 observed but unknown height (///)
 888  unlimited (or layer is clear)
 NULL missing data (formerly 9999)
 9999 indicates no layer was observed.

20. Visibility  (smallint)
The visibility is encoded as a whole integer in hun-
dreds of miles (e.g. 1¼ miles will be encoded as 125, 
i.e. 1.25 miles).  Missing data sets it to NULL (for-
merly 9999).

21. Weather1  (unsigned tinyint)
The primary weather type is expressed as a numeri-
cal code.  If unknown it is set to NULL (formerly 
255). Argon uses two code sets to represent weather:
 * WMO Weather Code (0-99), also known as 
“ww” or “Present Weather Code”, is a globally stan-
dardized code for weather reporting given in WMO 
Pub. 306 (see Appendix, Table 1).  The range of val-
ues from 0 to 99 ascends insignificant to significant 
phenomena, thus it ascends from low to high rank.  
The sole exception is 19 (tornado) which always has 
the highest ranking.  Rankings are important and 
will be discussed shortly.
 * Supplementary  Code (100-199) is an optional 
code (Appendix, Table 2) used to clarify phenomena 
that cannot be described adequately with the WMO 
Weather Code set.  Supplementary Code is non-stan-
dard.  Since Supplementary Codes may or may not 
be used, database queries for weather phenomena 
should always be based on WMO Weather Code.
 Notes about ranking: It is common for multiple 
weather phenomena to occur simultaneously, such 
as rain, snow, and fog together.  Argon orders the 
phenomena by rank, and places the highest ranked 
phenomena in Weather 1, with any applicable lower 
ranks in Weather2 and Weather3.  All WMO Symbol 
ww phenomena carry a higher rank than Supple-
mentary Codes.
Notes:
* May 16, 1979, 2200 UTC - January 9, 1980, 2200 UTC 
(Source 1).  Ice crystals (IC) are incorrectly encoded as 
light snow (SN) due to a NWS programming error.
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22. Weather2  (unsigned tinyint)
 If  two or more weather phenomena are being 
reported, the one with lesser ranking than Weather1 
is reported here.  See the documentation on Weather1 
for more information.

23. Weather3  (unsigned tinyint)
 If  three or more weather phenomena are being 
reported, the one with lesser ranking than Weather1 
and Weather 2 are reported here.  See the documenta-
tion on Weather1 for more information.

24. Temperature  (tinyint)
Air temperature at the standard 2-meter AGL obser-
vation level is given in whole degrees Fahrenheit.  If 
unknown, it is set to NULL (formerly -99).

25. Dewpoint  (tinyint)
Dewpoint at the standard 2-meter AGL level is given 
in whole degrees Fahrenheit.  If unknown, it is set to 
NULL (formerly -99).

26. WindDirection  (smallint)
The wind direction at the standard 10-meter AGL 
level is given in tens of degrees relative to true north.  
If there is no wind direction available, or winds are 
calm, it is set to NULL (formerly 255).

27. WindSpeed  (unsigned tinyint)
The wind speed  at the standard 10-meter AGL level 
is given in whole knots.  If there is no available value, 
it is set to NULL (formerly 255).

28. WindGust  (unsigned tinyint)
Wind gust at the standard 10-meter AGL level is 
given in whole knots.  If there is no gust, the value is 
set to NULL (formerly 255 or 0).

29. Alstg  (smallint)
Contains the altimeter setting in whole hundreds of 
inches (i.e. 29.72” is expressed as 2972).  If the data is 
missing it is set to NULL (formerly 0).

30. slp  (smallint)
Contains the sea level pressure in whole tens of milli-
bars (i.e. 1005.8 mb is expressed as 10058).  If the data 
is missing it is set to NULL (formerly 0).

31. source  (unsigned tinyint)
Indicates the source of the data.  Possible values are:
 1 Original manuscript (before 1984)
 2 SRRS
 3 AFOS

 4 NWS DATSAV
 5 NOAA NMC (NCEP)
 6 Foreign keyed
 7  MAPSO
 8 SRRS plus
 9 Unknown
 10 ASOS (A)
 15 WGT via NOAAPORT (F)
 255 Unknown or missing

32. datatype  (unsigned tinyint)
 Indicates the type of report.
 10 SAO airways routine observation
 11 SAO airways special observation
 12 METAR routine observation
 13 METAR special observation
 14 AUTO observation
 15 AERO observation
 20 SYNOP (land) observation
 21 SYNOP (ship) observation
 22 SYNOP (mobile) observation
 30 BUOY observation
 104 SYNOP-AERO merged
 102 SYNOP-METAR merged
 100 SYNOP-SAO merged
 105 SYNOP-AUTO merged
 106 SAO-AUTO merged
 109 SYNOP-SAO-AUTO merged
 110 SMARS
 254 Bogus
 255 Unknown or missing

33. exactyear  (unsigned smallint)
The observation year in whole years (4 digits), using 
the UTC time zone, rounded to the nearest minute.

34. exactmonth  (unsigned tinyint)
The observation month in whole months (4 digits), 
using the UTC time zone, rounded to the nearest 
minute.

35. exactday  (unsigned tinyint)
The observation day in whole days of the month, 
using the UTC time zone, rounded to the nearest 
minute.

36. exacthour  (unsigned tinyint)
The observation hour in whole hours (4 digits), using 
the UTC time zone, rounded to the nearest hour.  See 
“Observation Time” below for obtaining the minute 
value.

37. exactminute  (unsigned tinyint)
The observation hour in whole hours (4 digits), using 
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the UTC time zone, rounded to the nearest hour.  See 
“Observation Time” below for obtaining the minute 
value.

38. remark  (varchar(255))
Original remarks, as encoded on the observation.  
These are generally not available until around 1973.  
Decoding information is too extensive to be included 
in this guide.  The two authoritative references for 
decoding of remarks are Federal Meteorological 
Handbook #1 at www.ofcm.gov and World Meteoro-
logical Publication No. 306 at www.wmo.int.
 If the data is missing it is set to empty.
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Upper air elements
 This section explains elements in the upper air 

table.

1. Year (keyed value)
 smallint unsigned, default value 1901
The observation year in whole years (4 digits), using 
the UTC time zone, rounded to the nearest hour.

2. Month (keyed value)
 smallint unsigned, default value 1
The observation month in whole months (4 digits), 
using the UTC time zone, rounded to the nearest 
hour.

3. Day (keyed value)
 smallint unsigned, default value 1
The observation day in whole days of the month, us-
ing the UTC time zone, rounded to the nearest hour.

4. Hour (keyed value)
 smallint unsigned, default value 0
The observation hour in whole hours (4 digits), using 
the UTC time zone, rounded to the nearest hour.  See 
“Observation Time” below for obtaining the minute 
value.

5. Lat (keyed value)
 decimal(6,3), default value -9999
The latitude in whole hundreds of degrees.  Nega-
tive latitudes are in the southern hemisphere.  If the 
latitude could not be determined, -9999 is used.

6. Lon (keyed value)
 decimal(6,3), default value -9999
The longitude in whole hundreds of degrees.  Nega-
tive longitudes are in the western hemisphere (which 
includes the U.S.).    If the latitude could not be deter-
mined, -9999 is used.

7. Level (keyed value)
 smallint signed, default value -9999
Indicates the applicable pressure level for the height, 
temperature, dewpoint, wind speed, and wind direc-
tion in this record.  This is expressed in millibars and 
is usually 100, 150, 200, 250, 300, 400, 500, 700, 850, 
925, 1000, or a surface value.  Missing data is not ap-
plicable as it creates an invalid meteorological field.

8. Elevation
 smallint signed, default value -9999
Elevation of observation station above MSL.

9. Icao
 type: char(4), default value ‘’
The identifier is the station’s International Civil Avia-
tion Organization (ICAO) (4-letter) identifier.  For 
conterminous U.S. locations it begins with “K”.  For 
dates before 1996, these are estimated by crossrefer-
encing NWS WBAN tables, since ICAO indicators 
did not exist for many U.S. stations until the 1990s, 
and in some cases no ICAO exists.  For dates 1996 
onward they are taken directly from the surface 
observations.

10. Faa
 type: char(3), default value ‘’
The identifier is the station’s Federal Aviation Ad-
ministration (FAA) (3-letter) identifier.  This is not 
simply an ICAO with a K or P removed; for example 
in Alaska the ICAO for Anchorage is PAFA, while 
the FAA is FAI.  For dates before 1996, they are taken 
directly from surface observations.  For dates 1996 
onward they are estimated by crossreferencing NWS 
WBAN tables.

11. Wmo
 type: mediumint(8) unsigned, default value 0
This is the 5-digit World Meteorological Organiza-
tion (WMO) numerical identifier for the station, as 
specified in WMO Pub 9A.  They do not exist for 
minor observation sites.  A valid WMO number is in 
the range 1 to 99999.

12. Wban
 type: mediumint(8) unsigned, default value 0
Contains the station’s National Weather Service 
WBAN number as a whole integer.  Not all stations 
have a WBAN value.  See www.ncdc.noaa.gov/oa/cli-
mate/surfaceinventories.html for further information 
on the use of this field.  A valid WBAN number is in 
the range 1 to 99999.

13. Height
 type: smallint, default value -9999
Contains the geopotential height in whole meters.  
Missing data is displayed as -9999.

14. Temperature
 type: decimal(3,1), default value -9999
Contains the temperature value in decimal degrees 
Celsius to the nearest 0.1 deg.  Missing data is dis-
played as -9999.

15. Dewpoint
 type: decimal(3,1), default value -9999

ARGON REFERENCE MANUAL    13



Contains the dewpoint value in decimal degrees Cel-
sius to the nearest 0.1 deg.  Missing data is displayed 
as -9999.

16. WindDirection
 smallint signed, default value -9999
Contains the wind direction in whole degrees.  Miss-
ing data is displayed as -9999.

17. WindSpeed
 smallint signed, default value -9999
Contains the wind speed in whole knots.  Missing 
data is displayed as -9999.

18. Tropopause
 smallint signed, default value -9999
Contains the tropopause level in millibars.

19. Tropopausequality
 tinyint unsigned, default value 255
Information on the tropopause value.
 7 Sufficient data was available to estimate it
 11 Data was terminated; height is a best guess

20. Releasetime
 smallint signed, default value -9999
Release time of the radiosonde in hhmm format.  The 
hour may be missing a leading zero.  Set to -9999 if 
unknown.

21. Source
 tinyint unsigned, default value 255
Source of the data:
 0 National Climatic Data Center (NCDC)
 1 Environment Canada
 2 National Severe Storms Forecast Center
 3 GTS or FSL GTS
 4 merge of NCDC and GTS data
 10 TD-54 US Air Force radiosonde data

22. Sondetype
 tinyint unsigned, default value 255
Manufacturer of radiosonde.  See WMO Pub 306, At-
tachment I, Common Code Table C-2.
 10 VIZ “A”
 11 VIZ “B”
 12 Space Data Corp
 51 VIZ “B-2”
 52  Vaisala RS80-57H
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00 Cloud development not observed or observ-
able

01 Clouds dissolving or becoming less devel-
oped

02 State of sky on the whole unchanged dur-
ing the past hour

03 Clouds generally forming or developing dur-
ing the past hour

04 Visibility reduced by smoke haze                     
05 Haze
06 Widespread dust in suspension in the air, 

not raised by wind at or near the station at 
the time of observation.

07 Dust or sand raised by the wind at or near 
the station at the time of the observation, 
but no well-developed dust  whirl(s), and 
no sandstorm seen

08 Well developed dust whirl(s) or sand 
whirl(s) seen at or near the station during 
the preceding hour or at the time of obser-
vation, but no duststorm or sandstorm

09 Duststorm or sandstorm within sight at the 
time of observation, or at the station during 
the preceding hour

10 Mist                             
11 Patches of shallow fog or ice fog, less than 

2 m deep
12 More or less continuous shallow fog or ice 

fog, less than 2 m deep
13 Lightning visible, no thunder heard
14 Precipitation within sight, not reaching the 

ground or surface of sea
15 Precipitation within sight, reaching ground 

or the surface of the sea, but distant, i.e. 
estimated to be more than 5 km from the 
station

16 Precipitation within sight, reaching the 
ground or the surface of the sea, near to, 
but not at the station

17 Thunderstorm, but no precipitation at the 
time of observation

18 Wind squalls, at or near the station during 
the preceding hour or at time of observation

19 Funnel cloud, tornado, or waterspout, at or 
near the station during the preceding hour 
or at time of observation

20 Recent drizzle (not freezing) or snow grains
21 Recent rain (not freezing)
22 Recent snow
23 Recent rain and snow or ice pellets
24 Recent freezing drizzle or freezing rain
25 Recent shower(s) of rain
26 Recent shower(s) of snow, or of rain and 

snow
27 Recent shower(s) of hail, or of rain and hail
28 Recent fog or ice fog
29 Recent thunderstorm (with or without 

precipitation)
30 Slight or moderate duststorm or sandstorm 

- has decreased during the preceding hour
31 Slight or moderate duststorm or sandstorm 

- no appreciable change during the preced-
ing hour

32 Slight or moderate duststorm or sandstorm 
- has begun or has increased during the 
preceding hour

33 Severe duststorm or sandstorm - has 
decreased during the preceding hour

34 Severe duststorm or sandstorm - no ap-
preciable change during the preceding hour

35 Severe duststorm or sandstorm - has begun 
or has increased during the preceding hour

36 Slight or moderate blowing snow generally 
low (below eye level)

37 Heavy drifting snow generally low (below 
eye level)

38 Slight or moderate blowing snow generally 
high (above eye level)

39 Heavy drifting snow generally high (above 
eye level)

40 Fog or ice fog at a distance at the time 
of observation, but not at the station 
during the preceding hour, the fog or ice 
fog extending to a level above that of the 
observer

41 Fog or ice fog in patches
42 Fog or ice fog, sky visible has become thin-

ner during the preceding hour
43 Fog or ice fog, sky invisible has become 

thinner during the preceding hour
44 Fog or ice fog, sky visible no appreciable 

change during the preceding hour
45 Fog or ice fog, sky invisible no appreciable 

change during the preceding hour
46 Fog or ice fog, sky visible has begun or has 

become thicker during the preceding hour
47 Fog or ice fog, sky invisible has begun or 

has become thicker during the preceding 
hour

48 Fog, depositing rime, sky visible
49 Fog, depositing rime, sky invisible
50 Drizzle, not freezing, intermittent slight at 

time of observation
51  Drizzle, not freezing, continuous slight at 

time of observation
52 Drizzle, not freezing, intermittent moderate 

at time of observation
53  Drizzle, not freezing, continuous moderate 

at time of observation
54 Drizzle, not freezing, intermittent heavy 

(dence) at time of observation
55  Drizzle, not freezing, continuous heavy 

(dence) at time of observation
56 Drizzle, freezing, slight
57 Drizzle, freezing, moderate or heavy (dence)
58 Drizzle and rain, slight
59 Drizzle and rain, moderate or heavy
60 Rain, not freezing, intermittent slight at time 

of observation
61  Rain, not freezing, continous slight at time 

of observation
62 Rain, not freezing, intermittent moderate at 

time of observation
63  Rain, not freezing, continuous moderate at 

time of observation
64 Rain, not freezing, intermittent heavy at 

time of observation
65  Rain, not freezing, continuous heavy at time 

of observation
66 Rain, freezing, slight
67 Rain, freezing, moderate or heavy
68 Rain, or drizzle and snow, slight
69 Rain, or drizzle and snow, moderate or 

heavy
70 Intermittent fall of snow flakes slight at 

time of observation

71  Continuous fall of snow flakes slight at time 
of observation

72 Intermittent fall of snow flakes moderate at 
time of observation

73  Continuous fall of snow flakes moderate at 
time of observation

74 Intermittent fall of snow flakes heavy at 
time of observation

75  Continuous fall of snow flakes heavy at 
time of observation

76 Ice prisms (with or without fog)
77 Snow grains (with or without fog)
78 Isolated starlike snow crystals (with or 

without fog)
79 Ice pellets, type (a)
80 Rain shower(s), slight
81 Rain shower(s), moderate or heavy
82 Rain shower(s), violent
83 Shower(s) of rain and snow mixed, slight
84 Shower(s) of rain and snow mixed, moder-

ate or heavy
85 Snow shower(s), slight
86 Snow shower(s), moderate or heavy
87 Shower(s) of snow pellets or ice pellets, 

type (b), with or without rain or rain and 
snow mixed - slight

88 Shower(s) of snow pellets or ice pellets, 
type (b), with or without rain or rain and 
snow mixed - moderate or heavy

89 Shower(s) of hail*, with or without rain or 
rain and snow mixed, not associated with 
thunder - slight

90 Shower(s) of hail*, with or without rain or 
rain and snow mixed, not associated with 
thunder - moderate or heavy

91 Slight rain at time of observation - thunder-
storm during the preceding hour but not at 
time of observation

92 Moderate or heavy rain at time of observa-
tion - thunderstorm during the preceding 
hour but not at time of observation

93 Slight snow, or rain and snow mixed or 
hail** at time of observation - thunderstorm 
during the preceding hour but not at time of 
observation

94 Moderate or heavy snow, or rain and snow 
mixed or hail** at time of observation - 
thunderstorm during the preceding hour but 
not at time of observation

95 Thunderstorm, slight or moderate, without 
hail**, but with rain and/or snow at time 
of observation - thunderstorm at time of 
observation

96 Thunderstorm, slight or moderate, with 
hail** at time of observation - thunderstorm 
at time of observation

97 Thunderstorm, heavy, without hail**, but 
with rain and/or snow at time of observa-
tion - thunderstorm at time of observation

98 Thunderstorm combined with duststorm or 
sandstorm at time of observation - thunder-
storm at time of observation

99 Thunderstorm, heavy, with hail** at time 
of observation - thunderstorm at time of 
observation               current or recent 
thunderstorm

Table 1. WMO Weather Codes.  This is prescribed by World Meteorological Organization Publication 306, 
Table 4677, ww, Present Weather.
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Table 2.  Supplementary Codes used to clarify weather types in 
Argon.  These additional codes are needed because of differences 
in original reporting definitions.  Searches should always be done 
on WMO Weather Code, not Supplementary Code.

 100   unknown precipitation (UP)
 101  volcanic ash (VA)
 102  blowing spray (BLPY)
 103  drifting dust (DRDU)
 104  ice fog
 107  rain/drizzle and snow, light
 108  rain/drizzle and snow, moderate
 109  rain/drizzle and snow, heavy
 110  ice pellets, light (IP-)
 111  ice pellets, moderate (IP)
 112  ice pellets, heavy (IP+)
 113  rain shower, light (RW-)
 114  rain shower, moderate (RW)
 115  rain shower, heavy (RW+)
 116  rain-snow shower, light
 117  rain-snow shower, moderate
 118  rain-snow shower, heavy
 119  snow shower, light (SW-)
 120  snow shower, moderate (SW)
 121  snow shower, heavy (SW+)
 122  freezing drizzle, light (ZL-)
 123  freezing drizzle, moderate (ZL)
 124  freezing drizzle, heavy (ZL+)
 125  freezing rain, light (ZR-)
 126  freezing rain, moderate (ZR)
 127  freezing rain, heavy (ZR+)
 128  freezing and frozen precipitation, any combination
 129  rain/drizzle and ice pellets (all intensities)
 130  rain/drizzle and snow (all intensities)
 131  snow or snow pellets or snow grains, light
 132  snow or snow pellets or snow grains, moderate
 133  snow or snow pellets or snow grains, heavy
 134  snow pellets, light (SP-)
 135  snow pellets, moderate (SP)
 136  snow pellets, heavy (SP+)
 137  snow grains, light (SG-)
 138  snow grains, moderate (SG)
 139  snow grains, heavy (SG+)
 140  blowing dust (BD)
 141  blowing sand (BS)
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Statistics
These are rough statistics that were generated at the time of this manual being printed, and may not be 
representative of updated data in your Argon database.

 Version of Argon
  2019.05.01

 Total database size
  Rows:  2.92 billion
  Data size: 277 GB
  Engine:  MyISAM 10, dynamic
 
 Surface database
  Rows:  1.12 billion (1900-1997: 423 million)
  Data size: 147 GB

 Surfaceshort database
  Rows:  1.06 billion (1900-1997: 327 million)
  Data size: 62 GB

 Upper database
  Rows:  376 million
  Data size: 19 GB

 Daily database
  Rows:  25.8 million
  Data size: 2.4 GB

 Performance examples for single point record (non-optimized) (SATA internal drive)
 Checked 20 October 2017 (newer ARGON versions my run slower due to growth)
  Surface query  ~ 30 min
  Surfaceshort query 12 min 25 sec
  Upper query  0.35 second
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Daily summary table
 The daily summary table (daily) is a climatologi-
cal summary of key temperature, precipitation, wind, 
and other available summary data for the calendar 
day at a given station in North America.
 It is constructed from NOAA National Climatic 
Data Center records, and was developed for Argon 
in November 2016 and scheduled for release effective 
July 2017.  It totals about 30 million rows.

Number of active stations
  Note that climatological data tends to be sparse 
in older years, partly due to the scarcity of quality 
climate records and a lack of digitization of the data.  
Starting in 1855 there are only two stations, but this 
increases to 1350 in 2016.  The greatest increase in 
coverage is during the WWII years, largely due to 
the rapid increase in digital data and introduction of 
9-track tape and Hollerith card storage.
 Active North American station counts are as fol-
lows, and should be taken into account when plan-
ning long-period studies:

 Year Active stations
 1855 2
 1860 2
 1880 27
 1900 119
 1920 214
 1940 401
 1945 550
 1950 1022
 1960 1076
 1970 1074
 1980 901
 1990 885
 2000 1241
 2010 1452
 2016 1356

Frequency of columns
  Note that the cardinal data elements are tmax, 
tmin, precip, snowfall, and snowdepth, while the 
other elements vary in occurrence.  Here is a snap-
shot of available counts for the date of January 1, 
2016:

 Column Count  Column Count
 tmax  1040  windspd 766
 tmin  1042  windpeak 886
 precip  1037  sunshine 4
 snowfall 475   cloudmm 0
 snowdepth 563   cloudss  0

 As stated elsewhere in this document, winddir 
(wind direction) data was not located in any of the 
source tape records and should be assumed to be null 
for all dates.
 As for cloudmm, cloudss, and sunshine -- the 
dependence of the United States and Canada on au-
tomated ceilometers starting in the 1990s and 2000s 
has had a destructive effect on the sunshine and 
cloudiness climatological record.  Much of this data 
in research is being supplemented by satellite data 
and specialized regional climatological networks.  
Sunshine data and cloudiness data can be found for 
about 130 sites in the 1965-1995 period (up to 250 for 
cloudiness) to assist with Argon studies.

Quick query examples
Some examples of queries are as follows:

Select all Texas stations from 7/4/1948 and show 
max/min temperature and precipitation:

select ICAO, WBAN, TMax, TMin, Precip from 
daily where (state=’TX’) and (year=1948) 
and (month=7) and (day=4);

Show all Christmas temperatures and snow depth 
data in Tucson, Arizona:

select ICAO, Year, Month, Day, TMax, tmin, 
snowdepth from daily where (icao=’KTUS’) 
and (month=12) and (day=25);

Show all rows for minimum temperatures of 84°F 
or higher, and with no quality flags raised for it.

select ICAO, wmo, wban, faa, lat, lon, 
Year, Month, Day, TMax, TMin, Q_TMin, M_
TMin, S_TMin from daily where (tmin>=84) 
and (Q_TMin is NULL);

Show all occurrences of 40 knot daily peak winds 
between 36-38N and 104-106W in 2004.

select ICAO, wmo, wban, faa, lat, lon, 
Year, Month, Day, TMax, TMin, WindPeak, M_
WindPeak, Q_WindPeak, S_WindPeak from daily 
where (lat>=36) and (lat<38) and (lon>=-
106) and (lon<104) and (year=2004) and 
(windpeak>30);

Extract occurrences of max temperatures at Amarillo 
in October 2000 and output to a file.  Note the back-
slashes are double-escaped, as this would otherwise 
generate an error:

SELECT CONCAT_WS(‘,’,year,month,day,icao,tm
ax) from daily where (year>=1900)
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 and (icao=’KMFE’) INTO OUTFILE ‘q:\\temp\\
kmfe.csv’
 LINES TERMINATED BY ‘\n’;

-- or --

SELECT CONCAT_WS(‘,’,year,month,day,icao
,tmax) from daily where (year=2000) and 
(month=10)
 and (icao=’KAMA’) INTO OUTFILE ‘q:\\temp\\
test.csv’ FIELDS TERMINATED BY ‘,’ENCLOSED 
BY ‘\”’ LINES TERMINATED BY ‘\n’;

Database columns
Database columns in the daily summary table are as 
follows:

1. Year  (unsigned smallint)
The observation year in whole years (4 digits), using 
the UTC time zone, rounded to the nearest hour.  
There is no null value.  (smallint unsigned)

2. Month  (unsigned tinyint)
The observation month in whole months (4 digits), 
using the UTC time zone, rounded to the nearest 
hour.  There is no null value.  (tinyint unsigned)

3. Day  (unsigned tinyint)
The observation day in whole days of the month, us-
ing the UTC time zone, rounded to the nearest hour.  
There is no null value.  (tinyint unsigned)

4. Lat   (decimal(6,3))
5. Lon   (decimal(6,3))
The latitude and longitude of the observation in 
decimal degrees.  Negative latitudes are in the south-
ern hemisphere, and negative longitudes are in the 
western hemisphere (which includes the U.S.).  For 
unknown values, the field is set to NULL.  It is rec-
ommended you perform a narrow search by lat/long 
instead of station identifiers when doing long-period 
studies on weather in a specific city, as downtown 
(non-airport) observation sites are often used before 
the 1930s and 1940s.

6. Elevation   (smallint)
The station’s elevation in whole meters above mean 
sea level.  For unknown values, the field is set to 
NULL.

7. Icao   (char(4))
The identifier is the station’s International Civil Avia-
tion Organization (ICAO) (4-letter) identifier.  For 

conterminous U.S. locations it begins with “K”.  For 
dates before 1996, these are estimated by crossrefer-
encing NWS WBAN tables, since ICAO indicators 
did not exist for many U.S. stations until the 1990s, 
and in some cases no ICAO exists.  The lack of an 
ICAO identifier indicates no valid identifier could be 
mapped to within 2 nm of the observation location, 
and suggests the observation was taken at a down-
town Weather Bureau location.  For dates 1996 on-
ward they are taken directly from the surface obser-
vations.  The field is set to NULL if no value applies.
 To obtain a listing of ICAO identifiers, consult 
ICAO Pub. 7910, Location Indicators, or consult list-
ings available on the Internet.

8. Faa   (char(3))
The identifier is the station’s Federal Aviation Ad-
ministration (FAA) (3-letter) identifier.  This is not 
simply an ICAO with a K or P removed; for example 
in Alaska the ICAO for Anchorage is PAFA, while 
the FAA is FAI.  For dates before 1996, they are taken 
directly from surface observations.  For dates 1996 
onward they are estimated by crossreferencing NWS 
WBAN tables.    The lack of an FAA identifier indi-
cates no valid identifier could be mapped to within2 
nm of the observation location, and suggests the ob-
servation was taken at a downtown Weather Bureau 
location.  The field is set to NULL if no value applies.
 To obtain a listing of FAA identifiers, consult 
FAA Order 7350.8, Location Identifiers.

9. WMO   (mediumint)
This is the 5-digit World Meteorological Organiza-
tion (WMO) numerical identifier for the station, as 
specified in WMO Pub 9A.  They do not exist for mi-
nor observation sites.  The lack of an WMO identifier 
indicates no WMO code is assigned for that location 
nor exists within 2 nm of that location.  A valid WMO 
number is in the range 1 to 99999.  The field is NULL 
if no value applies.
 To obtain a listing of WMO identifiers, consult 
WMO Publication 9A.

10. Wban   (mediumint)
Contains the station’s National Weather Service 
WBAN number as a whole integer.  Not all stations 
have a WBAN value.  See www.ncdc.noaa.gov/oa/
climate/surfaceinventories.html for further informa-
tion on the use of this field.  All key climatological 
observation sites use a WBAN and they will exist in 
all cases for U.S. climatological collection efforts.  A 
valid WBAN number is in the range 1 to 99999.  The 
field is set to NULL if no value applies.
 To obtain a listing of WBAN identifiers, con-
sult NOAA National Climatological Data Center’s 
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“WBAN, Weather-Bureau-Army-Navy” identifier 
documents at < https://www.ncdc.noaa.gov/homr/
reports>.

11. Country   (char(2))
Included only in the surfaceshort table at this time.
Contains the 2-letter country abbreviation in ISO-
3166-1 “Alpha-2” format.  Commonly used abbrevia-
tions are US for United States, CA for Canada, and 
MX for Mexico.

12. State   (char(2))
Included only in the surfaceshort table at this time.  For 
United States and Canada stations, this field con-
tains the 2-letter state or province abbreviation in 
ISO-3166-2 format.  In the United States and Canada, 
this essentially equals standard postal abbreviations 
(e.g. NV for Nevada, NY for New York, and MB for 
Manitoba).

13. TMax (smallint)
Maximum temperature, in whole degrees Fahrenheit,  
for the calendar day at the standard 2-meter AGL 
observation level.  If unknown, it is set to NULL.

14. TMin  (smallint)
Minimum air temperature, in whole degrees Fahr-
enheit, for the calendar day at the standard 2-me-
ter AGL observation level.  If unknown, it is set to 
NULL.

15. Precip  (smallint)
Total precipitation for the calendar day in hun-
dredths of inches.  Also check the M_Precip quantity 
for “T” (trace), which indicates that less than 0.01 
inch of rain fell but was greater than zero; in this case 
Precip will be coded as zero, which is mathematically 
correct..  If precipitation is unknown, this value is set 
to NULL.

16. Snowfall  (smallint)
Snowfall for the day, in tenths of inches.  If unknown, 
it is set to NULL.

17. SnowDepth  (smallint)
Snow depth, in tenths of inches, at the standard 
reporting time.  This is a spot observation and is 
typically taken at 1200 UTC (around dawn) at most 
North American sites.  If unknown, it is set to NULL.

18. WindDir  (smallint)
SPECIAL NOTE: This data could not be located in 
any of the tape records and does not exist in Argon.  
We will continue trying to source this data.

Average wind direction for the day in compass 
degrees relative to true north (90=east, 180=south, 
270=west, 360=north).

19. WindSpd  (smallint)
Coverage starts in 1982. Available only at select stations 
when reported by that station.
Average wind speed for the day in knots.

20. WindPeak (smallint)
Coverage starts in 1948. Available only at select stations 
when reported by that station.
Peak wind speed in knots.  Consult the M_WindPeak 
value to determine the exact units for peak wind 
(coded as 1, 2, 5, 0, 9, or 8).

21. Sunshine  (smallint)
Coverage starts in 1965.  Available only at select stations 
when reported by that station.
Total sunshine.  Consult the M_Sunshine value to 
obtain the units.  This will be either in minutes (Z) or 
percent (Y).

22. CloudMM  (smallint)
Coverage starts in 1965. Available only at select stations 
when reported by that station.
Average cloud cover in percent from midnight to 
midnight (24 hours).  Consult the M_CloudMM value 
to determine the source of data, 30-second ceilometer 
data (C) or manual observations (F).

23. CloudSS (smallint)
Coverage starts in 1965. Available only at select stations 
when reported by that station.
Average cloud cover in percent from sunset to sunset 
(approximately 12 hours but varying depending on 
the season).  Consult the M_CloudSS value to deter-
mine the source of data, 30-second ceilometer data 
(C) or manual observations (F).

24. S_TMax (char)
25. S_TMin  (char)
26. S_Precip  (char)
27. S_Snowfall  (char)
28. S_SnowDepth  (char)
29. S_WindDir  (char)
30. S_WindSpeed  (char)
31. S_WindPeak (char)
32. S_Sunshine  (char)
33. S_CloudMM  (char)
34. S_CloudSS (char)
Source indicator for the data corresponding to each 
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column name without the “S_” prefix.    For example, 
S_Precip provides the source indicator for the Precip 
column.  Some values are internal for development 
work, but where known, important public values 
include:
 NULL Source missing or unknown
 0 US Cooperative summary of the day
 6 CDMP Cooperative summary of the day
 7 US Cooperative summary of the day
 A ASOS real-time data feed (2006-current)
 B ASOS real-time data feed (2000-2005)
 C Environment Canada
 F U.S. Fort data
 G U.S. Global Climate Observation Station
 H High Plains Regl. Climate Center realtime
 I International collection
 K Cooperative summary of the day, digitized
 M Monthly METAR extract
 N CoCoRaHS
 R NCEI Reference Network Database
 S Global Summary of the Day (hourly SYNOP)
 T Snowpack Telemetry (SNOTEL)
 U Remote Automatic Weather Station (RAWS)
 W WBAN Summary of the Day (NCDC ISD)
 X U.S. First-Order Summary of the Day
 Z Official NCDC additions

35. Q_TMax (char)
36. Q_TMin  (char)
37. Q_Precip  (char)
38. Q_Snowfall  (char)
39. Q_SnowDepth  (char)
40. Q_WindDir  (char)
41. Q_WindSpeed  (char)
42. Q_WindPeak (char)
43. Q_Sunshine  (char)
44. Q_CloudMM  (char)
45. Q_CloudSS (char)
Quality flag for the data corresponding to each col-
umn name without the “Q_” prefix.  For example, Q_
TMax provides the quality flag for the TMax column.  
If any quality flag except A is raised, the value is set 
to null.  Values include:
 NULL Passed quality control checks
 A Failed internal check; passed manual check
 D Failed duplicate check *
 E Edited value passes checks; no obsvd value *
 G Failed gap check *
 I Failed internal consistency check *
 K Failed frequent-value check *
 L Failed check on length of multi-day period *
 M Failed megaconsistency check *
 N Failed null check *

 O Failed climatological outlier check *
 R Failed lagged-range check *
 S Failed spatial consistency check *
 T Failed temporal consistency check *
 W Failed temperature range for snow *
 X Failed range check *
 Z Flagged *
  * Asterisked items have values set to null

46. M_TMax (char)
47. M_TMin  (char)
48. M_Precip  (char)
49. M_Snowfall  (char)
50. M_SnowDepth  (char)
51. M_WindDir  (char)
52. M_WindSpeed  (char)
53. M_WindPeak (char)
54. M_Sunshine  (char)
55. M_CloudMM  (char)
56. M_CloudSS (char)
Measurement flag for the data corresponding to each 
column name without the “M_” prefix.  For example, 
M_TMin provides the measurement flag for the TMin 
column.  Values include:
 NULL No notable characteristics
 B Precipitation summed from 12-hour totals
 D Precipitation summed from 6-hour totals
 H Highest or lowest hourly temperature
 K Converted from knots
 L Temperature may be lagged with respect
  to time of observation
 O Converted from oktas
 P Missing, presumed zero
 T Trace (greater than zero and less than the
  minimum reportable value) for Precip,
  SnowDepth, or Snowfall.  The corresponding
  numerical value will be 0.
 W Wind converted from 16-point rose
 Y Sunshine total is in percent of possible
  sunshine.
 Z Sunshine total is in minutes.
 1 Peak wind is fastest 1-minute speed
 2 Peak wind is fastest 2-minute speed
 5 Peak wind is fastest 5-second speed
 0 Peak wind is the peak gust wind speed
 9 Peak wind is the highest instantaneous speed
 8 Peak wind is the fastest mile wind speed
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Daily summary raw tables (ASCII files)
The raw tables are provided as a courtesy and are used for quick conversion to SQL INSERT instructions, as 
well as the ability to quickly review quality of the data.

Data is grouped into text tables, one per station/month, and are named as follows:
 /yyyy/yyyy-mm-wwwwwwww.dat
where
 yyyy = 4-digit year
 mm = 2-digit month
 wwwwwwww = 8-digit WBAN identifier with leading zeroes (first three are normally always “0”)

WBAN identifiers are found in < https://www.ncdc.noaa.gov/homr/reports/platforms>.  You may find a com-
plimentary WBAN station reference in the Argon root directory or /docs directory; if not you may contact us 
or use the NCDC listing at the link above.

Daily summary raw table contents are in tabular row/column (TXT or PRN) format, using standard 8-bit 
ASCII characters with no header and <CR><LF> linefeeds between each row.  These files may be examined 
and edited in text file viewers such as Notepad.

Column Length  Contents                                                                                           
1   8   WBAN station identifier with leading zeroes
9   4   Year (yyyy)
13   2   Month (mm)
15   2   Day of month (dd)
18   9   Maximum temperature group (whole Fahrenheit)
28   9   Minimum temperature group (whole Fahrenheit
38   9   Precipitation group (hundredths of inches)
48   9   Snowfall group (tenths of inches)
58   9   Snow depth group (tenths of inches)
68   9   Average wind direction group (degrees relative to true north)
78   9   Average wind speed group (knots)
88   9   Peak wind group (knots)
98   9   Sunshine group (percent or minutes; see measurement code)
108   9   Average cloudiness, midnight-midnight group (percent)
118   9   Average cloudiness, sunrise-sunset group (percent)

Group format for each of the 9-character groups above are as follows:

Position Contents                                                                                                    
1  Sign of value (space if positive)
2-6  Value (see above for units)
7  Source indicator (see Daily Summary Table section under “S_” elements; space = unknown)
8  Quality flag (see Daily Summary Table section under “Q_” elements; space = unknown)
9  Measurement flag (see Daily Summary Table section under “M_” elements; space = unknown)
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