Statement of Need
03/31/2006

1. Title:
Integrated Radar/Environmental Sampling

2. Originator:
Peter Pickard, OST, (301) 713-1570 x126

3. Submitting Authority:
Deirdre R Jones

4. Description:
Warning forecasters need environmental base-state information (like temperature, velocity, pressure etc ) in the D2D cursor sampling tool with the radar readouts. An example of modifying the radar cursor readout with RUC or LAPS data is shown by adding the second line below:

64dBZ 13210ftMSL 11658ftAGL 100nm@256 ktlx

Env-> T: -2.5C P: 765mb V: 2420@47kts rh: 23%  ThetaE: 312K  Tw: -6C

where Env-> is the environmental grid information label, T is temperature, P is pressure, V is wind direction and speed, rh is relative humidity, thetaE is the thetaE at that level, and Tw is web bulb temperature at that level.

Another significant improvement of integrating environmental data with base data analysis can come from linking the height of the radar data observation in the cursor readout to the skew-t popup that currently exists with the satellite "sample cloud top heights" tool. The RUC and LAPS analysis are attractive candidates for sources of environmental information, though other models could be used.

5. Justification:
5.1 Origination, Documentation, and Drivers:
Relating radar data to environmental base-state data is a critical component of fundamental base data analysis in all warning decision making (severe, tornado, flash flood, marine, winter, etc). For more information on this consult section 9A in the supporting information. Currently, no environmental data exists in the cursor readout, only the value of the radar field (e.g. reflectivity) along with height, azimuth, range, etc (see figure 1 in CONOPS). Also there is no linked display between the radar cursor sampling and a sounding display, as in the satellite "sample cloud top heights" tool (see figure 2 in CONOPS). Not having environmental data readily accessible to the radar base data significantly impedes integrating the environmental data with the radar base data analysis in the stress of warning decision making.

In the future, the need for more effective integration of radar and environmental information is going to continue to grow with the implementation of dual polarization radar data. With dual polarization data, forecasters are going to be assimilating radar derived microphysical information with their knowledge of the environment.

5.2 Linkages:
NOAA Mission Goal: Serve Society's Needs for Weather and Water Information.

6. Existing capabilities/capacities and limitations related to the need:
There are two existing capabilities relevant for this need, the cursor 'sampling" option with radar data loaded and the "sample cloud heights" option with IR satellite data loaded. These are both available through right and left mouse clicks on the main D2D panel when the appropriate product is loaded. The following describes them in more detail:

"Sampling"

Currently forecasters interrogate radar base data (e.g. all tilts, four panels, etc) using the cursor sampling tool in one D2D pane (see figure 1 in CONOPS). In a separate pane a vertical sounding is loaded and inspected using the cursor sampling tool. To relate the radar data to the environmental information (e.g. temperature), the user needs to left mouse click on the radar image to read out the value and height, and then swap panes to sample the sounding and find the corresponding value at that height. This process is sufficiently cumbersome to discourage its regular use in the stress of warning decision making. This can lead to inaccuracies in the assessment of the radar base data and degraded warning decisions, particularly in environments that are not common to the forecast area. A direct readout of thermodynamic data in the radar cursor readout is desired.

"Sample Cloud Heights"

After loading a satellite IR image, a background menu option, "sample cloud top heights", is made available using a right mouse click. This tool launches a popup skewt in a separate window that will display the temperature in the satellite cursor readout at the corresponding level on the skewt (see figure 2 in CONOPS). The user can choose from a number of models for the skewt. Plotting the height of the radar cursor readout on the sounding is desired.

7. Benefits and Performance Impact:
7.1 Performance Measure Impacts:
Having thermodynamic data integrated with the base data will overcome one longstanding limitation of multisensor integration in AWIPS and fundamentally improve base data analysis and sound decision making  for  severe  thunderstorm,  tornado,  flash  flood,  marine,  and  to  some  degree  winter  weather warnings. This information will also directly affect high-impact short term forecasts in both winter and severe weather situations.

7.2 Socio-economic Impacts:
Better severe, tornado, flash flood, marine and winter weather forecasts and warnings benefit the public, businesses, national, state, and local organizations.

8. Key Customers and Stakeholders:
8.1 Customers:
Forecasters and public and private weather forecast users.

8.2 Stakeholders:
Forecasters and public and private weather forecast users.

9. Supporting Information:
A. Current Use in Warning Decision Making:

Environmental data is integrated with radar data in a variety of ways in convective and winter weather warning decision making:

Convective Warning Decision Making

One of the fundamentals of radar base data used in convective weather warning decision making is the inspection  of  value  of  reflectivity  at  different  levels  of  the  atmosphere.  The  height  of  significant reflectivity (e.g. > 50 dBZ at 30Kft in environments with relatively cold temperatures aloft) has been used for decades as a proxy for updraft strength and hail forecasting. The reflectivity values relative to the temperature information provides important clues to the amount of supercooled water, the presence of ice, and to some degree the strength of the updraft (important for severe, tornado, flash flood, and marine). Having the environmental base-state information from another source (e.g. RUC or LAPS) displayed next to the value in the cursor sampling tool would significantly improve the integration of environmental information with radar base data analysis in convective warning decision making.

Having wind velocity estimates in the cursor readout can also illustrate how much storms are modifying their environment (e.g. accelerations in storm inflow and outflow), which are critical cues in warning decision making. Other variables such as pressure provide a reference frame to relate radar interrogation to analysis and forecasts done on constant pressure surfaces (e.g. 850mb jets, etc).

Winter

In winter weather situations, the height of the freezing level (0C), ice crystal dendritic growth zone (-10C to -15C), depth of warm layer above zero and low-level cold air masses below zero, etc provides key insight into identifying and forecasting precipitation type (snow, freezing rain/drizzle, sleet, rain/drizzle). Perceiving the reflectivity relative to these important features is critical in understanding the dynamics of the precipitation growth, and reflecting this information in high impact short term forecasts and in some instances winter weather warnings. Having the environmental information from another source (e.g. RUC or LAPS) displayed next to the value in the cursor sampling tool and having the cursor readout linked to a sounding display (as in the satellite "sample cloud top heights" tool) would significantly improve the integration  of  thermodynamic  information  with  radar  base  data  analysis  in  winter  weather  warning decision making. As with severe weather warning decision making, including variables such as pressure will provide a reference frame to interpret radar data relative to analysis and forecasts done on constant pressure surfaces (e.g. 700mb vertical motion, 850mb warm layers above zero, etc).

