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Introduction

HydroGen (short for Hydrograph Generation) is a suite of software programs that collect data from the database and prepare XML files and hydrograph graphics (or “hydrographics”) for the web.  An example of such a hydrographic is shown below.  HydroGen has two main components: a data-gathering component and a graphic generation component.  Several utilities are included with HydroGen, some belonging to each component.

HydroGen makes use of a handful of free Perl modules, plus a commercial package called ChartDirector.  HydroGen collects data from the IHFS database, so the data-gathering component should be run within the AWIPS firewall.  This may include any of the workstations, the PX processors, or other locally acquired non-AWIPS Linux computer.  

HydroGen also includes software to transport your files, once created, out to the SBN in an AWIPS product, or to LDAD, and then from LDAD to the web server.  This two-step transfer process is necessary because of the firewall configuration for AWIPS.

The following encrypted binary Perl programs are included in HydroGen:

· Graphic-generation component:

· hg.bin — This is the flagship program of the package.  This code is what generates the actual hydrograph and its image map.  Typically, this utility runs on a web server.
· Data-gathering component:

· genXML.bin — This collects the database information and formats the data into text output, including an XML formatted file which hg.bin reads to produce the graphic.

· history.bin — This program collects seldom-changing information from the database regarding historical crests, low-water stages, and flood impact statements.

· upload.bin — Once the appropriate web data are created, this software orchestrates the uploading of the data to the web server. 
· FF2FE.bin — This utility will duplicate the latest river forecasts in the database, except that the new records will have a type/source of ‘FE’ instead of ‘FF’ to distinguish forecasts that are from the RFC versus those that are the WFO’s official forecasts.

· bless.bin — This is mainly a GUI wrapper to FF2FE.bin, but also serves as a means to set a flag indicating which WFOs are to be included in the run (e.g., in service backup situations).

· Both:

· makeLocalCDHGs.bin — This program is a wrapper for hg.bin to produce batches of hydrographs for local use.  This way, the local hydrographs can be created with different preferences than the “official” web graphics.

In addition, five Bash Shell scripts are included and act as wrappers to simplify crontab entries, or running command manually.  These are run_hg_genXML which calls hg_genXML.bash,  run_hg_history, which calls hg_history.bash, and start_hg_bless which calls bless.bin directly.  Each *.bin program and run_hg_* script reads from the common configuration file, hg.cfg, and outputs to its own log file.  

Configuration

Configuration of each of HydroGen’s programs is done through the hg.cfg file in the directory pointed to by $HYDROGENHOME/input — which will be undefined and default to /awips/hydroapps/HydroGen/input for AWIPS installations.  A list of HydroGen’s configurable options is shown and explained in the table in Appendix A. 

The local field office is to maintain a master list, which is what HydroGen uses to know which gage IDs for which to collect data (and which hydrographs to create if generating them for local use).  This master list is a database table whose name is one of the configurable options, but is currently called HGstation as per the AWIPS standard.

When initially installed, HGstation may contain more than one entry per sensor site.  For example, CCNO1 (Ohio River at Cincinnati) reports HGIRG, HGIRP, and HGIRZ data.  Separate XML files for all three will be produced and uploaded to the web server, if all three entries exist in the HGstation table.  The web server script will create a hydrograph from only one of these files, using whichever is specified through the Configuration Management System (CMS).  To be sure that the hydrograph shows the correct data that you want plotted, you can specify the intended PE and TS in the CMS.  The web server will use this setting if it finds more than one XML file for the gauge site.
HydroGen is typically run from ‘cron’ from a batch processing script such as run_hg_genXML and run_hg_history supplied with the HydroGen package.  

There may be times when you may want to generate a hydrograph manually, perhaps to experiment with HydroGen’s many configurable parameters, which are listed in the table spanning several pages at the end of this document.  All configurable parameters have hard-coded defaults that will be used when alternate values are not specified to override it.  Hard-coded default values are first overridden by parameters found in the configuration file.  These configuration file parameters are overridden by command-line switches, and the command-line switches are overridden by any query-string parameters (if HydroGen is running on a web server).  Thus, there is an hierarchical approach to specifying these parameters.
The HydroGen configuration file, if it exists, must reside in your $HYDROGENHOME/input directory (typically, /awips/hydroapps/HydroGen/input), and it must be called “hg.cfg”.  You can examine the sample hg.cfg file supplied with HydroGen and read the embedded comments to understand the format of the parameters.  Generally, a format such as parameter = value is sufficient.  The tilde (~) characters, any environmental variables, and other parameters previously defined, will be expanded to their real values.

For example, if you are logged into your computer as the user ‘oper’, then the following token in the config file:

TestDir = ~/test/$USER/

will assign /home/oper/test/oper/ to the TestDir configurable parameter.

The same parameter given on the command-line will override a previous setting from the configuration file or hard-coded in the software.  Syntax of command-line switches is generally of the form --param=value, so the option above would be run from the command line as:

/awips/hydroapps/HydroGen/bin/hg.bin --TestDir=~/test/$USER/
The table in Appendix A lists the available configurable parameters in the HydroGen package.  Not all parameters are available in all executable programs.
For Boolean options which default to ‘on’ such as ‘showflow’, you can turn off the option by adding ‘no’ in front, as in ‘noshowflow’.

For more detailed information about the syntax of HydroGen’s configurable parameters, please see:  http://search.cpan.org/~abw/AppConfig-1.56/lib/AppConfig.pm.

Producing Output
HydroGen outputs 3 forms of output (not including log files for each program).  These are XML files from genXML.bin and history.bin, a PNG file from hg.bin, and an HTML image_map also from hg.bin.  Version 2.0 adds the ability to create XML files that are significantly shorter than the original XML files.  This is done by including only data that have been posted to the database since the last run.  All static data is omitted because this will now be fetched from a database on the web farms.  These short XML files are concatenated into an KxxxHMLxxx product for sending to the SBN.
Because HydroGen is designed to create dynamic (on-the-fly) graphics when run on a web server, as well as to create static graphs, it creates output differently depending on whether it is running on a web server (default) or running as a stand-alone graphics generator.  In dynamic mode (web server), the output will be a temporary file (storing the actual graphic image) and an HTML Image Map printed to the standard output stream.  This is so the graphic (when called from a web page) will have clickable regions that can provide more information.

For creating graphs for local use, you will run hg.bin in stand-alone mode because you want to create a static graphic (i.e. one that is not created on-the-fly from a web server).  In this case, you must be sure to specify the option --sa on the command-line to tell hg.bin not to output an HTML Image Map.  The image will then be created as a file with the naming convention of xxxxx_pedts.png (unless otherwise specified — see the “naming” parameter), where xxxxx is the NWSLI given by the gid parameter, and pedts is the SHEF physical element, duration, and type/source of the data, e.g., HGIRZ.

Avoiding Non-official Forecasts on the Web

Consider the following scenario.  The RFC guidance forecast (RVF) arrives in the WFO’s database, but the WFO decides not to issue the official forecast (RVD) immediately, pending the arrival of a new stage reading.  Shortly thereafter, the cron job kicks off another round of data collection for the web hydrographs.  A half an hour later, a new stage reading arrives which was lower than expected.  The WFO decides to issue an official forecast that is lower than the RFC guidance forecast.  But now we’ve introduced a problem.  The hydrograph on the web now shows a higher stage forecast (from the RFC) than what the WFO has issued.  So now, there is conflicting information posted on the Internet.  And next hour, the new web hydrograph will be revised to show the lower crest forecast from the WFO.  People keeping a close eye on the latest stages and forecasts are now confused, because in the past 90 minutes, they’ve seen the old crest forecast on the web hydrograph go from 32 ft, to 39 feet in the RFC’s guidance crest forecast, to 37 ft in the new WFO’s official forecast.

 To avoid situations whereby the RFC guidance forecasts get inadvertently posted to the web, HydroGen includes a utility to help prevent this situation.  It is called FF2FE.bin.  The idea is simple… the WFO must “bless” the forecast before HydroGen allows it to appear on the web.  Just how this works exactly is described below.

Blessing the forecast involves replicating the latest forecast in the database with a duplicate record, except that the ‘FF’ type/source is changed to an ‘FE’ type/source.  (The SHEF manual defines the ‘FE’ code as ‘Public version, external’.)  FF2FE.bin is the program which does this task.  It should only be run after you have made any desired adjustments to the RFC’s guidance forecasts (using your usual tools, such as RiverPro, or Hydro Time Series, etc.)  It can be run manually (at sites which are required to deliberately give approval of the forecasts) or from cron (for sites which are barred from making adjustments to an RFC forecast).  Either way, FF2FE.bin will replicate the latest FF forecasts in the database as FE forecasts.  Then HydroGen will look only for FE forecasts when collecting data from the database.  The pre-existing FF forecasts will remain in tact in the database, and for any subsequent adjustments, you would edit these FF forecasts, then re-bless them.
Because many sites get guidance forecast from the RFCs at different times, from different RFCs, and for different river basins, a graphical user interface (GUI) was developed to make it as easy as possible to bless some forecasts while leaving others alone.  This GUI is called bless.bin (launched from start_hg_bless) and serves two purposes.  The first purpose is to launch FF2FE.bin, genXML.bin, and upload.bin (in that order) on all stations listed in the master list or a subset of them by selecting filters of WFO, RFC, and river basin.  The second purpose is to set a flag that indicates to HydroGen whether or not your site is backing up any other offices that may be down.  

Figure 1 shows a screen capture of the bless.bin GUI.  Notice the three filtering lists showing “ILN”, “*”, and “Licking” selected.  This means that, of all the IDs in the master list, only those that belong in ILN’s HSA, any RFC, and also in the “Licking” river basin are to be blessed (converted from FF to FE).

[image: image2.png]Filter IDs.

BIEIE
Each ID in HydroGen's master list (HGstation' table in the DB), is said to be within
the boundaries of one of the following HSAs, RFCs, and River Basins (according to
the Ylocation’ table's columns of hsal, c’, and ', respectively).
You can limit the number of IDS 1o get blessed by selecting the desired HSA, RFC,
andior RB each list, or leave all selections as "' to biess al forecasts.
If you only want to set the Backup Mode, checkiuncheck your selections in the
right-most list and click the right button below. This site is disabled and should
always remain set.
Hsas RFCs RBs Backup Mode
7 [ Big Sandy BUF
BUF OHRFC incinnati Segment - Oh S @
cLE ‘cumbertand
ctp East Fork White e
] Great Lakes Drainage
3 Great. Miami 1%
D Green
ix Hocking o
KL Huntington Segment - O wx
LMK Kanawha KL
MRX Kentuucky -
OHx Lake Erie
PaH Lake Erie Drainage CIEE3
PBZ Licking oHx
RLX Little Kanawha GED
RNK Little Wabash
Louisville Segment - O g
Lower Allegheny RIX
ower Jegety . b

Done cancel Set Backup Mode Only





Figure 1.  GUI window of bless.bin.
Notice also the fourth column, showing ILN and CLE selected.  Thus, these two WFOs will be included in subsequent runs of genXML.bin’s data collection.  The ILN checkbox is disabled because unselecting the host site is prohibited.

This screen capture is from OHRFC’s configuration.  A typical WFO configuration will have significantly shorter lists.

Once “Done” is clicked, bless.bin will launch FF2FE.bin to replicate forecasts in the database, genXML.bin to create the XML files, and upload.bin to transfer the XML files to the web server.

Cleaning up the Database

HydroGen is rather verbose in the log files, but only when it needs to be.  It complains about when things aren’t as they should be, yet doesn’t abort unless things aren’t as they must be.  Looking through the log files genXML.log and history.log in $HYDROGENHOME/log/ will tell you a lot about what sort of cleanup your database might need.  For example, messages about a missing “Gage 0” datum or a missing stream/river name, or even where the action stage is greater than the flood stage, will alert you to this fact about the given gage ID.  
Also, HydroGen will complain when river names, location names, or impact statements are in ALL CAPS.  In general, text in ALL CAPS makes for a less appealing appearance of the web graphics and AHPS site pages.  We have moved on past the days of AFOS and teletype machines!  While the archaic WMO standard still requires ALL CAPS for international products, it is easy for RiverPro and similar software to put any text into ALL CAPS when it needs to.  Therefore, it is better to store the original text in proper sentence case rather than in ALL CAPS.  Here’s a tip:  Export the FloodStmt table to a text file, edit it in Microsoft Word, which has a feature whereby you can convert highlighted text to sentence case, and reload the text file back to the database.
Over time, as you correct any of these issues, the number of messages in the log files will gradually subside.
Appendix A

	Param
	Utility
	Restriction
	Default
	# of Args
	Description

	aaa
	upload
	[\w]{3}
	"LOC"
	1
	Addressee of the AWIPS HML product

	actcolor
	hg
	hexadecimal
	0x800000FF
	1
	Shading color above Action Stage

	apid
	upload 
	[?\w]{9}
	"KxxxHMLxxx"
	1
	AWIPS product ID for the XML files

	basedir
	bless makeLocalCDHGs
	[- /.\w]+
	$HYDROGENHOME
/bin
	1
	The directory scripts are run from

	bfcolor
	hg
	hexadecimal
	0x80999980
	1
	Shading color above Bankfull Stage

	courtesyalt
	hg
	[[:print:]]+
	""
	1
	HTML ‘alt’ tag string for link to attributed agency

	courtesymsg
	hg
	[[:print:]]+
	""
	1
	Message visible on hydrograph giving attribution to appropriate agency

	courtesytarget
	hg
	[[:print:]]+
	""
	1
	Web site of attributed agency

	dataage
	genXML
	integer
	10
	1
	Number of days of observed data to fetch from the database

	daysahead
	hg
	integer
	-1
	1
	Number of days to show in future on graph. -1 means all available days

	daysback
	hg
	integer
	3
	1
	Number of days to show in the past on graph. -1 means all available days

	DBengine
	bless FF2FE genXML history makeLocalCDHGs
	[\w]+
	"Pg"
	1
	Name of the database engine, e.g., Informix

	DBhost
	bless FF2FE genXML history makeLocalCDHGs
	[-\w]+
	"dx1f"
	1
	Hostname or IP of the DB server.  (Not needed for Informix.)

	DBname
	bless FF2FE genXML history makeLocalCDHGs
	[\w]+
	"hd_ob8xxx"
	1
	Name of the database currently used

	DBport
	bless FF2FE genXML history makeLocalCDHGs
	integer
	"5432"
	1
	Port used for client connections (not used for Informix).

	destdir
	genXML hg history makeLocalCDHGs upload
	[- /.\w]+
	$HYDROGENHOME
/output
	1
	The destination directory

	dow
	hg
	Boolean
	on
	0
	Show days of week on X-axis

	fcolor
	hg
	hexadecimal
	0x0000B000
	1
	Color of the Forecast Trace

	fdo
	hg
	[[:print:]]*
	""
	1
	Forecast Disclaimer Override message, or no message if string contains only whitespace.

	fldcolor
	hg
	hexadecimal
	0x80FFFF00
	1
	Shading color above Flood Stage

	floodscale
	hg
	Boolean
	off
	0
	Whether or not to scale Y-axis to reveal flood stage

	fullxmldir
	hg
	[- /.\w]+
	""
	1
	absolute path of XML files location

	gid
	hg
	([[:alnum:]]{3}|[[:alpha:]]{4}[[:digit:]])
	"CCNO1"
	1
	Which gage ID to use for hydrograph

	gradpctg
	hg
	float
	0.0
	1
	Percentage of contrast used for background pattern

	gradscale
	hg
	float
	1.0
	1
	Background pattern repetition frequency

	headroom
	hg
	integer
	5
	1
	Number of feet to show above max trace value

	headroompctg
	hg
	integer
	80
	1
	Percentage of trace-range to use as headroom

	height
	hg
	integer
	465
	1
	Vertical dimension of graphic in pixels

	help or h
	bless FF2FE genXML hg history makeLocalCDHGs upload
	Boolean
	off
	0
	Whether or not to output a usage message.  Also, -h

	imagesdir
	makeLocalCDHGs
	[- /.\w]+
	"images"
	1
	Tail-end subdirectory where hydrographic are written

	imap
	hg makeLocalCDHGs
	Boolean
	on
	0
	Whether or not to create HTML image_maps

	imapdir
	makeLocalCDHGs
	[- /.\w]+
	"imaps"
	1
	Tail-end subdirectory where image_maps are written

	ldadModule
	upload
	[\w]+
	"ahpsweb"
	1
	Rsync module configured for your use on LDAD

	ldadRsyncPath
	upload
	[- /\w]+
	"/usr/local/
bin/rsync"
	1
	Path to rsync executable on LDAD

	ldadTopDir
	upload
	[- /.\w]+
	"/ldad/xfer"
	1
	Top-level directory where AHPS files are put on LDAD

	ldadusername
	upload
	[-.\w]+
	"ldad"
	1
	Username to use on LDAD

	ldad
	upload
	[-\w]+
	"ls1"
	1
	Hostname or alias for the LDAD computer

	localoptions
	makeLocalCDHGs
	
	--width=500 
--height=400 
--daysback=5 
--sa 
--showbankfull
	1
	Command-line options to hg.bin for local hydrographs

	logscale
	hg
	Boolean
	off
	0
	Whether or not to use a logarithmic scale for Y-axis

	lowcolor
	hg
	hexadecimal
	0x80B08020
	1
	Shading color below Low-water Stage

	majcolor
	hg
	hexadecimal
	0x80FF0000
	1
	Shading color above Major Flood Stage

	man or m
	bless FF2FE genXML hg history makeLocalCDHGs upload
	Boolean
	off
	0
	Whether or no to output a “man page”.  Also, -m

	master
	bless FF2FE genXML history makeLocalCDHGs
	[\w]+
	"HGstation"
	1
	The database table master-list

	maxfcst_age
	hg
	integer
	26
	1
	Number of hours to elapse before forecast is too old to show

	maxfcst_age_flood
	hg
	integer
	28
	1
	Number of hours to elapse before forecast is too old to show.  Overrides maxfcst_age when latest stage >= flood

	maxSBNsize
	upload
	integer
	(500 x 1024)
	1
	Maximum size of an HML product allowed to be sent to the SBN (1/2 Meg)

	modcolor
	hg
	hexadecimal
	0x80FF9900
	1
	Shading color above Moderate Flood Stage

	naming
	genXML hg makeLocalCDHGs
	[-%.\w]+
	"%n_%p"
	1
	String template for output file naming convention using %n, %N for the NWSLI, and %p, %P for the PEDTS

	noaadir
	hg
	[- /.\w]+
	$HYDROGENHOME
/input
	1
	Location of the background image noaa_logo_faded.png

	ocolor
	hg
	hexadecimal
	0x004040FF
	1
	Color of the Observed Trace

	ofdiscl
	genXML
	[[:print:]]*
	"Forecast data shown here are official public river forecasts."
	1
	“Official” Forecast Disclaimer message.

	ouploc
	upload
	[-=@:$ /.\w]+
	"FXA_HOME= /awips/fxa FXA_DATA= /data/fxa LOG_DIR= /data/logs/fxa PATH=/bin: /awips/fxa/bin/ FXA_TEXT=fxatext PROJECT= /awips/ops "
	1
	Any environmental variables needed for handleOUP.pl

	outputtype
	hg makeLocalCDHGs
	(PNG|GIF|BMP|
WMP|JPEG)
	"PNG"
	1
	Graphic format: PNG, GIF, BMP, JPEG, WMP

	pagecolor
	hg
	hexadecimal
	0x00DFDFFF
	1
	Color of graphic background area

	pedts
	hg
	[QqHh][[:alpha:]][[:alpha:]][Rr][[:alnum:]]
	"HGIRZ"
	1
	Which SHEF physical element to graph

	rb
	FF2FE genXML makeLocalCDHGs
	[?*%\w]+
	"%"
	1
	For filtering by River Basin in bless.bin

	reccolor
	hg
	hexadecimal
	0x804444FF
	1
	Shading color above Record Flood Stage

	recordscale
	hg
	Boolean
	off
	0
	Whether or not to scale Y-axis to reveal all significant stages

	rfc
	FF2FE genXML makeLocalCDHGs
	[?*%\w]{5}
	"__RFC"
	1
	Get data from within which RFC.  ‘_’ represents any character in PostgreSQL.

	sa
	hg
	Boolean
	off
	0
	Whether or not to create stand-alone graphic?

	short
	genXML upload
	Boolean
	off
	0
	Whether or not to create short XML files which are put into an HMLxxx AWIPS product.

	showbankfull
	hg
	Boolean
	off
	0
	Whether or not to show the ‘bankfull’ significant stage.  If on, bankfull is only shown when is not the same as ‘flood’ or ‘action’ stage.

	showdatum
	hg
	Boolean
	on
	0
	Whether or not to show Gage-0 datum

	showdisclaimer
	hg
	Boolean
	on
	0
	Whether or not to show Disclaimer text box

	showfcsttraces
	hg
	Boolean
	on
	0
	Whether or not to show lines connecting data points in forecast trace

	showflow
	hg
	Boolean
	on
	0
	Whether or not to show flows on secondary Y-axis

	showgentime
	hg
	Boolean
	on
	0
	Whether or not to show time-of-generation line

	showmaxmin
	hg
	Boolean
	on
	0
	Whether or not to show peak trace values

	showobstraces
	hg
	Boolean
	on
	0
	Whether or not to show lines connecting data points in observed trace

	showsigstages
	hg
	Boolean
	on
	0
	Whether or not to show significant stages

	showsymbols
	hg
	Boolean
	on
	0
	Whether or not to show symbols at data locations

	showUTC
	hg
	Boolean
	on
	0
	Whether or not to show Universal Time on secondary X-axis

	thumbnail
	hg
	Boolean
	off
	0
	Whether or not to show thumbnail version of graphic

	titleBGcolor
	hg
	hexadecimal
	0x000A2390
	1
	Background color of the title bar

	titleFGcolor
	hg
	hexadecimal
	0x00FFFFFF
	1
	Foreground color of the title bar

	title
	hg
	[[:print:]]+
	""
	1
	Override string for hydrograph title

	tmpdir
	hg
	[- /.\w]+
	$HYDROGENHOME
/tmp
	1
	Location of temporary files

	topcrests
	history
	Integer
	10
	1
	Max number of records in “highest crests” list

	toplowwaters
	history
	Integer
	5
	1
	Max number of records in “lowest stages” list

	transparency
	hg
	hexadecimal
	0x9A
	1
	Amount of transparency (0-255) 0 = opaque; 255 = clear

	tz
	hg
	[:]{0,1}[[:alpha:]]{3,}[-+]{0,1}\d{1,2}[\:[:digit:]]{0,}[[:alpha:]]{3,}[.]{0,}
	""
	1
	Which time zone to use on hydrograph

	ufdiscl
	genXML
	[[:print:]]*
	"Forecast data shown here are guidance values only. Please refer to your local NWS office for the latest official public river forecasts."
	1
	Disclaimer message for unofficial forecasts.

	usealtrating
	hg
	Boolean
	on
	0
	Use “alternate” (computed) rating table for rounded flow values on secondary Y-axis

	usecrestfcst
	genXML
	Boolean
	off
	0
	Whether or not to fetch and plot a crest forecast e.g., HGIFFX

	usePassAuth
	upload
	Boolean
	off
	0
	Whether or not to use password authentication for non-SSH rsync transfers

	useSSH2LDAD
	upload
	Boolean
	on
	0
	Flag to set whether or not SSH is used to transfer files to LDAD

	useSSH2web
	upload
	Boolean
	off
	0
	Flag to set whether or not SSH is used to transfer files from LDAD to web server

	version or V
	bless FF2FE genXML hg history makeLocalCDHGs upload
	Boolean
	off
	0
	Print out version info and exit.

	webModule
	upload
	[\w]+
	"ahps_xml_data"
	1
	Rsync module configured for your use on web server.  If value begins and/or ends with underscore, then WFO ID will be prepended and/or appended.

	webserver
	upload
	[-.\w]+
	"localhost.
awips.noaa.gov"
	1
	Fully-qualified domainname of web/ftp/rsync server

	webSubDir
	hg history makeLocalCDHGs upload
	[- /.\w]+
	"."
	1
	Sub-directory where AHPS files are put on the web server

	webTopDir
	upload
	[- /.\w]+
	"/ftphome/www"
	1
	Top-level directory where AHPS files are put on the web server

	webusername
	upload
	[-.\w]+
	"username"
	1
	Login acct to use on web server if not using anonymous transfer

	wfo
	bless FF2FE genXML hg history makeLocalCDHGs upload
	[?\w]{3}
	"TIR"
	1
	Which WFO “gid” belongs to

	width
	hg
	integer
	600
	1
	Horizontal dimension of graphic in pixels

	wrappixel
	hg
	integer
	-1
	1
	Max pixel width of Disclaimer text box.  <0 means go as wide as widest sig stage label

	xml
	genXML history
	Boolean
	on
	0
	Whether XML is output

	xmldir
	genXML hg history upload
	[- /.\w]+
	"xml"
	1
	Tail-end subdirectory that contains the XML files

	xmlHGSchemaLoc
	genXML
	[- :/.\w]+
	"http://
weather.gov/
ohd/hydroxc/
schemas/
hydrogen/
HydroGenData
.xsd"
	1
	URL of XML schema file (hydrograph data)

	xmlHGshortSchemaLoc
	genXML
	[- :/.\w]+
	"http://
weather.gov/
ohd/hydroxc/
schemas/
hydrogen/
HydData
.xsd"
	1
	URL of XML short schema file (hydrograph data)

	xmlHistSchemaLoc
	history
	[- :/.\w]+
	"http://
weather.gov/
ohd/hydroxc/
schemas/
hydrogen/
HydroGenHistory
.xsd"
	1
	URL of XML schema file (gage history data)

	xmltmpdir
	upload
	[- /.\w]+
	$HYDROGENHOME
/tmp
	1
	Location of temporary XML files
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