IFR Review –  A Case With Wide Discrepancies Between Observed and Forecast Data  
Introduction                                                                                                                                                               The following IFR study was of a difficult forecast event in which IFR conditions occurred at KHUF and KBMG, briefly at KIND, and never at KLAF.   This study will review the observed conditions, the TAF forecasts issued at 070000, and the performance of the TAFs, NAM MOS and BUFKIT NAM data.  NAM data was selected for review since it provides the highest resolution of data in the boundary layer and thus anticipated at depicting development of IFR conditions the best.  Results point to the importance of interpreting observed antecedent and current conditions on synoptic and mesoscale’s, and the impact on TAFs.   Implications of the value of BUFKIT and MOS will also be reviewed.  

OBSERVATIONS                                                                                                                                                              The figures shown are for 1200z September 7, 2009 but were generally applicable for the prior evening as conditions remain relatively unchanged through the previous 24 hours.   At 500 mb.,  a near stationary upper trough (Figure 1) extended from the western Great Lakes to southwest Indiana.  The prior evening, showers and thunderstorms were scattered across southwest Indiana and southern Illinois not far from KHUF and KBMG.  The trough was spreading intermittent, patchy low and mid cloud decks northeast across Indiana.   At the surface (Figure 2) at 1200z September 7 (with similar feature positions the evening of the 6th), high pressure was centered over Wisconsin while a weak surface trough stretched NE-SW across southern Indiana.  Surface winds the evening of the 6th and morning of the 7th at the TAF sites were light and mainly northeast.   Surface temperatures slowly fell through the lower and middle 60s while dewpoint spreads were less than 5 degrees through the evening and overnight hours.    Light precipitation (0.25” at BMG, 0.17” IND, Trace LAF and 0.01” HUF) fell September 6 with no rain September 7 or the week prior to September 6.   
At issue was whether IFR ceilings and/or visibilities would develop during the night at the TAF sites as was forecast by 12Z September 6 NAM MOS guidance, and the 061800z and 070000z TAFs.  Given the synoptic pattern, it appeared the NAM model and MOS data were suggestive of an overrunning type situation as moist air was lifted over the surface boundary in southern Indiana.  MOS skies were overcast through the night and following day while MOS POPs were 78% or higher for overnight.  MOS developed IFR CIGs at KBMG and KHUF by 07000 (070600 for KIND and 070900 for KLAF) and carried these through the night.  MOS developed IFR VSBYs by 070300 at KBMG but nowhere else for the night. 

In actuality, observed conditions at all but KIND evolved to a clear sky and radiational cooling night with light wind, and a moistened boundary after the previous day’s light rain.  Patchy low and mid cloud decks persisted at KIND.   Rapid cooling of moist boundary layer air under clear sky and light northeast wind resulted in IFR fog developing at KHUF by 070400, becoming dense fog by 070800. KHUF fog lifted to stratus decks below 500 feet by 071300.  KBMG behaved similarly with IFR fog by 070800z continuing to approximately 071400z.  Similar to KHUF, KBMG also had LIFR stratus develop (by 0838Z) and dense fog develop by 1100z then lift above IFR by 1500z.  At KIND, more persistent low and mid cloud limited IFR CIGs and VSBYs to a single observation near sunrise at 1200z.  At KLAF, antecedent dry weather, its distance from precipitation areas, and deepness into the high pressure’s driest air likely contributed to no more than brief sunrise MVFR restrictions occurring. 
MOS Data                                                                                                                                                                Relative to observations, the 061200 NAM MOS guidance over-forecast  IFR duration, especially ceilings, for all TAF sites (see Tables).   Again the synoptic pattern suggested over-running in a moist environment and likely contributed to the long duration IFR conditions forecast by MOS.  On the mesoscale, however, light wind, combined with periods of clear sky resulted in a radiational cooling pattern, allowing for rapid fog development followed by a stratus deck at KBMG and KUHF (and briefly at KIND). 
070000 TAFs                                                                                                                                                                     For KLAF, given the preceding dry weather, no IFR from NAM MOS, and relatively dry high pressure influencing  the site, the TAF did not include IFR conditions and verified very well, including the brief MVFR fog forecast matching the observed brief MVFR fog.

For KIND, though receiving 0.17” rain earlier on the 6th, had some afternoon sunshine to help dry the surface.  KIND was also relatively distant from precipitation at decision time, and fairly entrenched in dry air feeding southeast from Michigan and northern Ohio.   No IFR conditions were forecast in the TAF for KIND (see Tables).  Only one hour of IFR fog and ceiling was observed near sunrise. 

For KHUF, this site only received 0.01” precipitation on the morning of the 6th followed by brief periods of afternoon sun.  With broken low cloud decks late afternoon, the nearby precipitation in southern and central Illinois at forecast decision time, odds appeared to favor a gradual late night IFR development as the precipitation moved in.  Development of a localized clearing after 070000 was unexpected and resulted in faster cooling and fog development (an hour earlier) than forecast (see Tables). 

For KBMG, this site received 0.25” rainfall on the 6th , had higher dewpoints than the other sites, and was in closer proximity to the surface trough in southern Indiana.  KBMG was forecast to go IFR earliest (see Tables).  KBMG’s evening sky was mostly cloudy and thunder was reported from 070300-070400. After the thunderstorm exited the vicinity, KBMG skies cleared by 070500z allowing for rapid radiation cooling and IFR fog development by 070800z.  Not long after, a stratus deck developed as well. 
BUFKIT                                                                                                                                                                       NAM BUFKIT (Figures 3 to 5) appeared to do best with ceiling forecasts from the sounding but not as well as the fog in the left side graphics.  In all cases, BUFKIT favored stratus over fog, likely in part the result of the synoptic over running pattern and partly the result of BUFKIT fog forecasts using a radiation cooling scheme.  Despite BUFKIT not favoring or forecasting the likelihood of fog, the stratus decks from BUFKIT were superior in heights, timing and duration relative to either NAM MOS or TAF forecasts. 
DISCUSSION AND CONCLUSION                                                                                                                                                                  A moderately difficult forecast was at hand given the wide discrepancy between NAM MOS IFR forecasts and observed VFR conditions at forecast decision time.  BUFKIT stratus decks were a more reliable forecast tool than NAM MOS and proved better than the TAFs as well.  The prevailing synoptic pattern was suggestive of an over-running precipitation scenario and it appeared NAM MOS and BUFKIT forecasts matched this expectation.  Localized clear sky development at KHUF and KBMG resulted in radiational cooling and fog/stratus development not expected by guidance or the forecaster and required quick adjusting of the conceptual model applied and expected evolution of the weather.

In the end, a close scrutiny of observed conditions proved most valuable in providing fairly good TAF forecasts which minimized the duration of IFR duration relative to MOS forecasts.   Of interest also was the observation of LIFR stratus deck formation following visibility reductions below one mile in fog.   Further analysis may suggest that when LIFR fog is expected, LIFR ceilings should be forecast as well.   

APPENDECES
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Observed IFR Cigs(C)and Vsby(V); IFR Cig or Vsby from NAM MOS(N),and TAFs(T)  
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TABLE
September 6 00z TAF issuance

KBMG 062320Z 0700/0724 09004KT P6SM FEW020 SCT050

     FM070300 10003KT 3SM BR VCSH SCT020 BKN120

     FM070600 10002KT 2SM BR VCSH SCT020 BKN120

     FM070900 00000KT 1SM BR SCT020 SCT050

     FM071300 14003KT 3SM BR VCSH BKN020 OVC050
KHUF 062320Z 0700/0724 10005KT P6SM SCT025 BKN120

     FM070400 10004KT 5SM BR VCSH BKN025

     FM070900 10004KT 2SM BR VCSH OVC025

     FM071400 12004KT 6SM HZ VCSH BKN030
KIND 062320Z 0700/0806 08006KT P6SM SCT030 BKN120

     FM070500 08004KT 5SM BR VCSH BKN025 OVC120

     FM071400 11006KT 6SM HZ VCSH OVC020
KLAF 062320Z 0700/0724 08006KT P6SM FEW035 BKN120

     FM070800 08004KT 4SM BR VCSH OVC040

     FM071400 08006KT 6SM HZ VCSH BKN050
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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