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The following is a summary of considerations and suggestions to follow when doing an H*Wind analysis.

Server:    Storm (http://storm.aoml.noaa.gov/hwind/) is our realtime server and is based on the PostgreSQL open source database.  Data on Storm only goes back to 2004. The analysis graphic is available within 20 sec of pressing the analysis "button".  

Track:  ATCF positions are usually based on several other fixes such as radar, satellite, and vortex fixes.  Combining ATCF center positions with vortex fixes to form a storm track will cause the track to have erroneous kinks. Remove the ATCF positions for the storm track. Sometimes you can improve on the wind centers sent in the vortex message (or estimate centers before the message comes in) by using the estimate center tool.

Analysis Time Window: < or = 6h 
Center the analysis on the designated center times
On a six-hour schedule:  0130, 0730, 1330, 1930 UTC.
On a three-hour schedule: 0130, 0430, 0730, 1030, 1330, 1630, 1930, 2230 UTC.
If a hurricane warning is issued, we will switch to a thee-hourly analysis schedule. The time periods were chosen as 1.5 h prior to advisory time to coincide with a small window of time when NHC hurricane specialists synthesize information for preparing the advisory.

Aircraft Flight Level Adjustment Methods:

There are various ways to adjust aircraft flight level data to the surface (10 m).  

1. The default "1-min Sfc Marine"  The "1-min Sfc Marine " adjustment in the Field Type heading of the Observation panel for the specific aircraft flight level platform uses methods described in Powell and Houston, 1999 and Powell, 1980 (see reference section). The PBL model is reasonable (or perhaps a little high) for weak storms and storms up to about 100 kt at the surface, especially if the aircraft is flying at 850 mb or below.  We do not recommend using it in winds over 100 kt at the surface since it has a tendency to underestimate at those speeds.

2.  If the SFMR is available, carefully evaluate it against other platforms (looking in particular for parts of the flight track that fly over land, islands, sandbars, or shallow water (or the Gulf Stream) by switching to Earth Relative mode in the operations menu).  On rare occasions, HF communications or radar interference can cause “spikes” in the SFMR winds so please examine the data carefully for anything unusual and notify Eric Uhlhorn. It is the preferable observing platform to use for an analysis instead of the flight level adjustments or PBL model (marine) winds.  If you will be using the SFMR, remember to “turn off” the NOAA or Air Force flight-level winds. The SFMR winds are corrected for azimuthal bias as described in Powell et al. 2009. This correction can be “turned off” by switching to the “raw” SFMR observation in the observation panel. This correction can be “turned off” by switching from “adj. Raw” to “raw” for the SFMR observation in the drop down “field type” heading selection of the observation panel. When the rainrate is above 10mm/hr, the SFMR values tend to have large errors and therefore are not reliable. The rainrate values are located in the inspector tab.

3.  If the SFMR is not available, AND THE AIRCRAFT IS FLYING AT 700 MB or between 2-4 km use the raw flight level data and adjust to the surface with the "SFMR-2007 adjustment" and see how the method compares to the sonde values.  The "SFMR-2007 adjustment" is the preferred method for adjusting flight level observations in mature hurricanes and is based on comparisons of the SFMR peak wind to maximum flight level winds as described in Powell, et al., 2009, in the vicinity of the eyewall (incorporates tilt in the Rmax with height), as well as the (vertical) surface adjustment factor between the SFMR and flight level wind radially outward from the eyewall. The recon aircraft must be flying between 2-4 km altitude for this method to be valid. If Rmax values are inconsistent or the pattern is incomplete, input a reasonable value for Rmax in each quadrant based on the data you have. If two or more aircraft are flying and one is at a flight level above 700 mb, turn it off before doing the SFMR adjustment so that you only have aircraft data that is adjusted from the 700 mb level.  This method accounts for higher reduction factors on the left side relative to the right and also realistically positions the max sfc wind radially inside the max FL wind.  

4. The "User-defined reduction" method developed by Franklin el al. (2000) can also be used to adjust aircraft data down to the surface.  The user defined method factors are available for the 850 mb level and below and do not just apply to aircraft flying at 700 mb. This method is best used for weak storms when the recon aircraft is flying low.   

GPS Sondes:
 
There are 3 different estimates of the sfc wind from the sonde
1) the instantaneous measurement closest to 10 m "GPS sonde_SFC_marine"
2) The surface wind estimated from the lowest 150 m mean (GPS sonde WL150_marine)
3)  The sfc wind estimated from the MBL (lowest 500m mean) (GPS sonde_MBL_marine)

Over the last 3 seasons the WL 150 wind has been the most stable measurement, so I would use that if it is available in lieu of the other methods. The SFC wind tends to have a lot of variability (as expected) if you are lucky enough to even have a sfc measurement, and the sfc wind estimated from the MBL has tended to read high. Typically I will take the WL 150 wind and flag the SFC wind and/or MBL wind if they are very different, some times I'll leave both WL150 and MBL in. If the SFMR method does not compare to the WL150 sfc wind consistently, or there are other measurement platforms that do not agree, then see if the other adjustment methods give a better match. The WL150 derived surface wind is interpreted the same way as an individual sonde sfc wind (as an estimate of the max 1 min wind speed).
Airborne Doppler Radar analysis adjustments:

In an effort to improve data assimilation efforts, airborne Doppler wind field analyses are conducted by NOAA scientists aboard the P3 aircraft.  These fields correspond to 500 m or 1 km levels and may be adjusted to the surface by the “User Defined” method. Use the default values or (if you see a bias relative to other data types) you can input empirical values that fit in with neighboring observations. In sheared storms, you can estimate a better surface storm center fix from the Doppler wind field than from the flight level fix.


Terrain and anemometer height adjustments 

Adjusting the winds from the measurement terrain to open terrain or marine exposure makes use of roughness tables that are shown in the inspector tool. If the marine wind looks too high relative to other obs like SFMR, buoys, you can lower the roughness and the marine wind will go down. Vice versa if the open terrain wind looks too low you can increase the roughness in the table. To change the roughness you must change the display to "earth relative" in the operations panel, then click on the station with the inspector tool and edit the roughness values for the directions in question, and then click the button to recompute the winds.  If you have some background in turbulence or micrometeorology you may also edit the height of the surface layer (default is 250 m) and the “zero plane displacement height” (default is zero).  The Google Earth application is vary useful for checking the upstream terrain for possible editing of the roughness table.  Please note:  a bug has been found using this tool for certain observation platforms. Until this is fixed you may find that the tool is not responsive to edited roughness values.


Background Field:

If the flight pattern is incomplete, try using a background field from a prior analysis.  

Updating an Analysis:

If the pattern is completed with better data coverage after you already completed an analysis, you can update the analysis by adjusting the time window so you have data on either side of the center time, while keeping the center time identical to the previous version. The updated analysis will overwrite the previous one as the new "operational" analysis.

Analyses after landfall:

We can use the "Decay background field" surface adjustment method to create an analysis after landfall.  Bring in the background field from the landfall analysis and see how it compares to MARINE adjusted platforms in the vicinity of the grid points for a post-landfall storm location. Compute the decay factor by computing a mean ratio of the observed winds to the grid point values for a number of locations.  You can specify different decay factors in the eyewall and outer regions if you desire. 

Uncertainty:  There are various contributions to the uncertainty associated with measurement error, errors in adjusting observations for height, averaging time, and exposure, representativeness errors (is the measurement affected by a gust or lull, or a mean wind?), and sampling errors (did the aircraft or buoy sample the portion of the storm containing the maximum winds?). While there is no "true" platform to determine the "correct" wind, the following table provides a qualitative assessment of the uncertainty of individual observing platforms typically used in H*Wind.

TABLE 1.  Uncertainties of Hurricane Surface Wind Observing Platforms
	Platform
	Height (m)
	Averaging time
	Measurement
Method
	Instrument Uncertainty
	Combined Uncertainty

	FCMP, WEMITE Tower
	5, 10
	1-900 s
	prop anemometer
	1 m/s
	5%

	SFMR
	10
	6 km/WS
	foam emissivity
brightness temp.
	0.5K
	2 m/s , 10% WS > 55m/s

	C-MAN
	10-40
	10 min
	prop anemometer
	1 m/s or 10%
	12%

	Moored Buoy
	5, 10
	10 min
	prop anemometer
	1 m/s or 10%
	12%

	GPS 
	8-12
	0.5 with 5s filter
	motion via GPS
	3 m/s 
	15%

	GPS from WL150
	10
	5 min
	motion via GPS
	3 m/s 
	10%

	GPS from MBL
	10
	5 min
	motion via GPS
	3 m/s 
	10%

	Max Recon (GPS based)
	10
	5 min
	GPS/Max Recon
	15%
	19%

	Max Recon (sfmr-based)
	10
	2 min
	SFMR/Max Recon
	10%
	15%

	QSCAT
	10
	25 km/WS
	Ku Backscatter
	2 m/s until hvy. rain
	10% until hvy. rain

	GOES Cloud Drift
	10
	5 min
	cloud motion-> Sfc wind
	2.6 m/s
	15%  for
WS<25 m/s

	ASOS
	7, 10
	2 min
	cup anemometer
	1 m/s or 5%
	10% if record survives

	Ship
	~ 20 
	10-30
	anem or Beaufort
	10%
	20%

	Recon 0.9
	10
	5 min
	GPS/Recon
	19%
	20%



Operational and Research Analyses

[bookmark: _GoBack]“Operational” analyses are usually conducted in real-time or near real-time depending on resources.  “Operational” research products are intended for use by our field program partners and other research users, and may also be examined by NHC as experimental guidance. These analyses end up on the HRD web page.  Only scientists who are responsible for a particular analysis time should conduct “Operational” analyses. All operational analyses are subject to review by the H*Wind project leader (M. Powell) and are occasionally updated if errors or problems are found in the data.

“Research” analyses are not disseminated and are allow you to try different combinations of data sets and analysis parameters or conduct analyses to test hypotheses and ideas such as contributions by individual observing platforms, data denial, or data coverage patterns.  

“Post-Storm” analyses are dedicated efforts to reconstruct the wind fields of significant recent or historical hurricanes, usually with funding support from outside agencies or entities. Unfortunately AOML-HRD lacks resources to revisit all analyses but one can assess the differences by examining the realtime and post analysis wind fields available for specific hurricanes (e.g. Katrina of 2005) on the AOML web page. 

Post Storm Analyses after landfall

Please note that the observed max wind in the graphical analysis product is for marine exposure (therefore it will match the max observed wind in the bottom of the H*Wind application interface panel) but the analyzed peak wind is for the exposure corresponding to the location of the crosshairs on the graphic and will be open terrain for most post landfall cases Therefore post-storm analyses will usually show a big difference between the max observed and max analyzed winds, which is mostly due to terrain differences after landfall.  Before landfall, big differences in these numbers means that you may have to change the analysis meshes, filter wave lengths, and number of nodes in order to better resolve the max observed wind in the analysis.

Prime Directive

 The goal is to produce the best surface wind analysis we can based on observations, for use as experimental guidance by NHC, for input to the models used by the storm surge and wave community, as well as for various other research users.  If the observations do not agree with the reduction methods you have selected, by all means try different methods until you have an analysis that is most faithful to the observations. Be sure to check your wind radii to make sure that the analysis is faithful to the data.  H*Wind now has a tool that will eliminate the winds > tropical storm force, 50 kt, or hurricane force, and a distance tool so wind radii can easily be determined. Due to the smoothing nature of the objective analysis, expect the H*Wind analysis to tend to underestimate wind radii.


Problems or Errors using H*Wind?

If you run into a problem and get an error in H*Wind, make sure you document the steps you took prior to the error. This will help diagnose the problem.  Notify Sonia of the H*Wind error and make sure to write a ticket on the Trac site. You might also want to make sure the log window is open and paste the offending messages into an email for Sonia to examine.

Common problems:

1. Data missing or data gaps?

If you are missing flight-level data or have data gaps, first make sure you are looking at the "RAW" aircraft data.  Change 'surface' under the “field type” column in the observation panel to 'raw'.  If there is a data gap, jot the first and last observation time of the gap, platform type and station.  
Notify Russell of the data gap.  
If you are missing entire platforms such as GOES, moored buoys, GPS sondes, etc. notify Russell as well.

2. "Help!  My analysis image is not showing up on Analysis Output!"

Be patient. There are various background H*Wind processes that are still running and one of them is to put the analysis on the web site.  Make sure you reload your web browser too.

3. "I tried to save my qc set and I got an error."
Try it again. If it doesn't work it might have to do with jboss. Notify Sonia that jboss needs to be restarted.

4. I can’t log in to H*Wind!

JBOSS may need to be restarted.  Please contact Sonia and/or Russell.

SFMR

Occasionally SFMR may be affected by microwave interference from non-weather sources (e.g. other radars, reflection from oil rigs, small sandbars or locations just offshore with waves shoaling/crashing). H*Wind’s inspector shows SFMR wind quality flags (similar to QuikScat rain flags) that give some idea of questionable data.  For now however, one way is to compare the SFMR to the flight level adjusted wind value to see if there are gross differences  (e.g. if the SFMR says 70 kts and the aircraft adjusted wind is 30 kts, the SFMR is probably contaminated).
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