



MDL NDFD XML

Requirements
1. Overview:  This document defines the requirements for a markup language of the National Oceanic and Atmospheric Administration’s National Weather Service’s (NWS) National Digital Forecast Database (NDFD). This document will refer to the new markup language as the Digital Weather Markup Language (DWML).  DWML will serve as a vehicle for transferring portions of the NDFD to NOAA’s customers and partners.  The piece of the database distributed in DWML will correspond to some subset of the available weather elements, times, and grid points.  While DWML will initially focus on NDFD data, the intent is to make this new markup language flexible and scaleable enough to accommodate other meteorological data such as weather observations and guidance products.
1.1. Message:  A collection of DWML elements in a valid arrangement.
1.2. Product:  A collection of NWS information in a defined format.
1.3. Issuance:  A particular product.
2. XML Components:  DWML contains both metadata as well as meteorological data.  The two will be clearly separated within a message.
2.1. DWML Metadata:  DWML metadata will provide information about the DWML message and the data it contains.  The metadata will provide the following some of which may be optional for a given issuer.
2.1.1. Product Title:  A concise summarization of what this DWML product contains.

2.1.2. Product Creation Date:  The date and time that the product was prepared.

2.1.3. DWML Version:  Indicates which version of DWML is being used.
2.1.4. Operational Mode:  The operational mode tells the user if the message is produced as a developmental, experimental or official product, or a test.  See National Weather Service Instruction 10-102 for additional details on changes in operational mode.
2.1.4.1.   Test:  Indicates that this is an instance of an existing DWML product that contains some change being evaluated by the DWML development team.  Users will typically not process this product.
2.1.4.2.   Developmental:  A new product that is not yet ready for public evaluation or use.
2.1.4.3.   Experimental:  Product is available for testing and evaluation for a specified, limited time period for the explicit purpose of obtaining customer feedback.
2.1.4.4.   Official:  Operational products defined in NWS policy
2.1.5. Product Class:  Product Class specifies the general type of product contained in a DWML instance.  Expected values include meteorological, hydrological, oceanographical, land surface, and space.
2.1.6. Product Type:  The product type defines the specific category of the product class to which the product belongs.  Examples include observation, forecast, analysis, and statistic.
2.1.7. Production Center:  Production Center identifies which organization creates the product.

2.1.8. Product Sub-center:  The component of the product center that prepared the product.
2.1.9. Disclaimer URL:  The URL containing an optional disclaimer that the production center wants users to know about.

2.1.10. Credit URL:  The URL used to credit the source of the data.
2.1.11. Credit Logo:  The optional image used with the credit URL to acknowledge the data source.

2.1.12. Feedback URL:  The optional URL to a web page used to provide the production center comments on the product.
2.1.13. Additional Information URL:  A link to a more complete forecast or the web page for the forecast’s source.

2.1.14. Suggested Refresh Frequency:  Used by the production center to help users know how often to return for updated data.  Since the NDFD is updated on an as needed basis, the frequency provided will not always ensure users update as soon as new data is available.  The frequency will also not guarantee that that when updates are done that the retrieved data is new.  Still, the suggested refresh frequency will help well mannered users know what the provider believes is a reasonable time between repeated accesses of the system (i.e. seconds, days, months, etc).
2.2. DWML Data:  At the heart of NDFD data is a meteorological value with a geographical and temporal component.  To define this value, DWML needs to provide the following information:

2.2.1. Data Value:  This is the information retrieved or derived from the NDFD database (i.e. 71).

2.2.1.1.   Value Type:  The category to which the parameter belongs.  For example, temperature is the category that contains maximum temperature, dew point temperature etc.
2.2.1.2.   Value Name:  The name of the parameter that the value measures (i.e. maximum temperature).

2.2.1.3.   Value Units:  The units of the parameter (i.e. F).
2.2.1.4.   Value Precision:  The value needs to be provided with the correct number of significant digits (i.e. 71 F).
2.2.1.5.   Type of Spatial Summarization:  Collections of grid point values may be summarized into a single value.  If this is done, the type of summarization will be provided (mean, median, mode, centroid value etc.).
2.2.1.6.   Type of Temporal Summarization:  A number of grid point values may be summarized for a given period of time.  When this is done, the type of temporal summarization will be provided (period, hourly, 3 hourly, daily, etc.).
2.2.2. Data Location:  The three dimensional place that the data value applies to.
2.2.2.1.   Type of Geography:  Types of geography could include a point (lat/lon), city and state, county, National Weather Service forecast zone, and zip code.
2.2.2.2.   Horizontal Location:  The position of the data projected onto the earth’s surface.  This could be a latitude and longitude pair, a specific city and state, a county name, a National Weather Service zone name, or a zip code.
2.2.2.3.   Vertical Coordinate System:  The type of coordinates that define the data’s vertical position (i.e. height above mean sea level, sigma, etc.).  Dependant on the vertical coordinate system, one of the following will also be needed.
2.2.2.3.1. Height:  This is the data point’s distance above/below some datum.

2.2.2.3.1.1.   Datum:  This is the reference for the height measurement (i.e. earth surface, mean sea level, etc.).
2.2.2.3.1.2.   Units:  The units of measure used for the height value.

2.2.2.3.2. Level:  The digital data’s vertical position may be defined at some discrete level.
2.2.2.3.3. Layer:  The digital data’s vertical position may be defined for some discrete layer.
2.2.3. Data Time:  DWML will provide for arbitrary time periods as well as common time references.
2.2.3.1.   Start of Valid Time:  The start time of the period for which the data is valid.

2.2.3.2.   End of Valid Time:  The end time of the period for which the data is valid.

2.2.3.3.   Time Coordinate:  Can be either Local Time (LT) or Coordinated Universal Time (UTC).
2.2.3.4.   Period Name:  A textual description of the time embodied by the start and end times.  For example, the time might correspond to “THIS AFTERNOON”.
3. DWML Validation
3.1. DWML will adhere to the requirements defining well formed XML.
3.2. DWML will provide a schema to ensure any given instance conforms to the language’s specifications.
3.3. DWML will use UTF-8 encoding.

4. General Characteristics

4.1. DWML will use self describing element and attribute names.
4.2. DWML will employ industry standards to ensure the language is easy to maintain and is capable of later expansion.
5. Product Samples:  DWML should be capable of producing XML versions of the following three existing National Weather Service’s web products.
5.1. Forecast at a Glance:  The current experimental grid point forecast (on-line example) contains the high or low temperature, the sky condition, and a weather icon.  Figure 1 shows an example of the experimental forecast product.  See Table 1 for DWML sample metadata and data values for this product.
5.2. Digital Tabular Forecast:  The current experimental forecast (on-line example) contains hourly values for temperature, dew point temperature, probability of precipitation, wind direction and speed, sky cover, as well as precipitation type information.  Figure 2 shows an example of this experimental forecast product.  See Table 1 for DWML sample metadata and data values for this product.
5.3. Digital Zone Forecast:  This product is similar to the Forecast at a Glance in that it uses 12 hour forecast periods to summarize the NDFD data.  The digital zone forecast is like the Digital Tabular Forecast in terms of its use of an extensive number of weather elements.  Figure 3 shows an example product.  See Table 1 for sample DWML metadata and data values for this product.
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	Partly Cloudy
Hi 74 F
	Partly Cloudy

Lo 58 F
	Mostly Cloudy
Hi 79 F
	Mostly Clear
Lo 55 F
	Partly Cloudy
Hi 81 F
	Partly Cloudy
Lo 59 F
	Partly Cloudy
Hi 77 F


Figure 1.  Forecast at a Glance
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Figure 2.  Digital/Tabular Forecast
	
	This Afternoon
	Tonight
	Saturday
	Saturday Night
	Sunday
	Sunday Night

	Sky Cover
	30 %
	25 %
	20 %
	35 %
	60 %
	65 %

	High/Low
	74 F
	58 F
	79 F
	55 F
	81 F
	59 F

	Wind Direction
	NW
	NW
	SW
	SW
	SW
	SE

	Wind Speed
	5 -10
	5 -10
	5 -10
	5 -10
	10 - 15
	5 -10

	PoP
	0
	0
	0
	0
	40
	60

	Weather Type
	None
	None
	None
	None
	Thunderstorms
	Showers


Figure 3.  Digital Zone Forecast
	XML Data Item
	Forecast at a Glance
	Digital Tabular Forecast
	Digital Zone Forecast

	Title
	Gridpoint Forecast at a Glance
	Gridpoint Digital Tabular Forecast
	Gridpoint Digital Zone Forecast

	Creation Date/Time
	2003-09-22T15:30:03Z

	Generator
	DWML Version 1.0

	Operational Mode
	Experimental

	Class
	Meteorological

	Product Type
	Forecast

	Product Center
	Meteorological Development Laboratory (W/OST2)

	Sub-center
	Product Generation Branch

	Disclaimer URL
	http://www.nws.noaa.gov/disclaimer.html

	Credit URL
	http://www.nws.noaa.gov/

	Credit Logo
	http://www.nws.noaa.gov/images/noaaleft.jpg

	Feedback URL
	http://www.nws.noaa.gov/mdl/

	Additional Info URL
	http://www.crh.noaa.gov/ifps/MapClick.php?site=lwx&CiTemplate=1&
FcstType=text&MapType=0&TempBox=1&DewBox=1&WindBox=1&
ChillBox=1&SkyBox=1&SnowBox=1&FzgBox=1&SleetBox=1&
map.x=187&map.y=60

	Refresh Frequency
	Hourly

	Value Type
	Icon
	Temperature
	Temperature

	Value Name
	Weather Icon
	Temperature
	Maximum Temperature

	Value Units
	None
	F
	F

	Value
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	
	

	Spatial Summarization
	None
	None
	None

	Temporal Summarization
	Period
	Hourly
	Period

	Type of Geography
	Lat/Lon

	Horizontal Location
	38.0 North Lat

-78.0 West Lon

	Vertical Coordinate System
	Surface

	Reference Time
	2003-09-16T12:00

	Significance of Reference Time
	Start of Forecast

	Start of Valid Time
	2003-09-16T16:00:00Z
	2003-09-16T16:00:00Z
	2003-09-16T16:00:00Z

	End of Valid Time
	2003-09-17T04:00:00Z
	2003-09-16T17:00:00Z
	2003-09-17T04:00:00Z

	Time Coordinate
	UTC

	Period Name
	This Afternoon …
	Not Applicable
	This Afternoon …
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