Fog developed at MSP airport on the morning of 8/13/08.  Fog was deemed possible given a weak pressure gradient over much of the region and dew points starting out in the lower 60s during the evening.  Another contributing factor was rainfall from scattered showers and thunderstorms which occurred the previous afternoon and evening with MSP measuring 0.40 in.  There was a scattering of mid and high level clouds across the area with warm advection beginning across the southwest part of Minnesota and a well defined but compact vort max rolling southeastward across central Wisconsin.  This vort gave way to a persistent area of sheared vorticity across northeast Minnesota and western Wisconsin.  Despite the scattering of clouds, fog was able to develop over many areas.  Fog forecasting at MSP can be very challenging given the fact that it is difficult for dense fog to develop at the airport.  Experience tells us that a southerly or southeasterly flow is favorable for fog development at the airport.  Winds during the preceding afternoon were from the south-southeast but became calm early in the evening.  The Runway Visual Range (RVR) data can be useful in determining if fog development is taking place as well as provide clues as to the extent of the fog.  Below are some graphs showing the RVR for the active runways at the time.  You’ll note that runway 17 and 35 graphs show very erratic fluctuations starting at 06z.  Runway 30L and 12R graphs are steadier but decreases begin appearing around 0700z.  This may be an indication that patchy fog is developing.  The 0724z ob did include BCFG as well as remarks indicating that patchy fog was developing north.  The prevailing visibility remains decent until the 0853z ob but you’ll notice that there are more consistent decreases in RVR based on the graphs which seems to indicate that prevailing visibility is decreasing.  This is confirmed by the subsequent obs.  One important note: be sure to look at the full METAR for specific remarks regarding the visibility.  Typically, AVNFPS is setup to just show the decoded values from the METAR.  You’ll see that the remarks from the observations during the event were very detailed.  Monitoring the RVR data can help you to better refine the timing of the onset of fog or its character (patchy, shallow, or widespread).  This can be very important as daybreak arrives due to the fact that traffic quickly picks up.   The patchy fog expanded to become rather extensive during the 08z ob based on the remarks in the observations and larger decreases in the RVR values from the graph. 
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As far as the TAFs were concerned the first TAF to mention any visibility reduction was the 06z TAF which contained a prevailing 6SM condition from 0900 to 1400z as well as a mention of a few IFR clouds at 800 ft.  A TEMPO group was valid from 1000 to 1200z for 3SM vis.  An amendment was made at 0858z which continued with prevailing 6SM but added BCFG and FEW001.  The TEMPO group was altered to be valid from 0900 to 1100z with 1/2SM and BKN001.  The 12z TAF issued at 1129z began with 2SM BCFG and SCT001 with a TEMPO from 1200 to 1300 for 1/4SM BKN001.   1/2SM was first reported at 0853z and periodically dropped to 1/4SM.  1032z brought rapidly improving vis to 3/4SM then to 4SM in 2 minutes.  This fit well with the amended TEMPO group which kept 1/2SM in until 1100z.  Unfortunately the bottom fell out at 1108z when the vis went back to 3/4SM followed by 1/8SM at 1111z.  There were indications that this may occur in the RVR data, or at last that thick patchy fog was still around.  As the obs indicated 4SM the RVR in the METARs did improve to 2200 ft but then began to fall back to 800 ft while 4SM was still being reported.  Prevailing vis then went to 1/8 SM soon after. 

I’ve included the POD and FAR stats from the TAFs compared to GS MOS below.  The first set is for just the 06 and 12z TAFs and includes only the first 6 hours of each.  The second set is for the 06 and 12z TAFs but also includes the 0858 amendment.   You’ll also see that the GFS performance was poor.  This was a somewhat rare event for MSP.  
06 and 12z TAFs Only
	POD/FAR/CSI SCORES
TAF (OPERATIONAL IMPACT) / GFS MOS 

	 

 

LIFR
IFR
MVFR
VFR
Probability of Detection (POD)

:

0.000 / 0.000

--- / ---

1.000 / 0.000

0.829 / 0.667

False Alarm Ratio (FAR)

:

--- / ---

1.000 / ---

0.875 / ---

0.139 / 0.352

Crtical Success Index (CSI)

:

0.000 / 0.000

0.000 / ---

0.125 / 0.000

0.731 / 0.490

% Improvement TAF CSI over GFS MOS

:

---

---

---

49.4

 

 

 

VLIFR
VLIFR,LIFR
VLIFR,LIFR,IFR
Probability of Detection (POD)

:

 

0.032 / 0.032

0.029 / 0.029

0.029 / 0.029

False Alarm Ratio (FAR)

:

 

0.500 / 0.972

0.500 / 0.972

0.909 / 0.972

Critical Success Index (CSI)

:

 

0.031 / 0.015

0.028 / 0.014

0.022 / 0.014

% Improvement TAF CSI over GFS MOS

:

 

106.2

94.4

55.6



	06 and 12z plus 0859z Amendment

POD/FAR/CSI SCORES
TAF (OPERATIONAL IMPACT) / GFS MOS 

	 

 

LIFR
IFR
MVFR
VFR
Probability of Detection (POD)

:

0.000 / 0.000

--- / ---

0.500 / 0.000

0.871 / 0.750

False Alarm Ratio (FAR)

:

--- / ---

1.000 / ---

0.875 / ---

0.208 / 0.417

Crtical Success Index (CSI)

:

0.000 / 0.000

0.000 / ---

0.111 / 0.000

0.709 / 0.488

% Improvement TAF CSI over GFS MOS

:

---

---

---

45.2

 

 

 

VLIFR
VLIFR,LIFR
VLIFR,LIFR,IFR
Probability of Detection (POD)

:

 

0.317 / 0.017

0.294 / 0.015

0.294 / 0.015

False Alarm Ratio (FAR)

:

 

0.095 / 0.972

0.048 / 0.972

0.333 / 0.972

Critical Success Index (CSI)

:

 

0.306 / 0.011

0.290 / 0.010

0.256 / 0.010

% Improvement TAF CSI over GFS MOS

:

 

2811.3

2885.5

2541.0




Overall, the TAFs included the threat for fog and adjustments were made as soon as it became clear that conditions would be worse than expected.  The issuance of the 12z TAF at 1129 (vs waiting until 1140) was beneficial because that was around the time that the visibility dropped to 1/8 SM and there were likely many people in traffic management that were anxious for the new forecast.  It could be argued that an amendment could have been made around 11z when the TEMPO expired and the prevailing conditions were then 6SM with BCFG.  However, the RVR data did show reductions on some runways but still showed greater that 6000 ft on others (this graph not shown) therefore implying that the patches of fog continued which is represented in the TAF.  Hindsight allows us to see that in this particular case the lowering RVR hinted at the deterioration of the vis around 11z, but this may not be the case all the time.  Realistically, there probably wasn’t much else could have been done with regard to an amendment around 11z.  The thing to take away from this is that the RVR data is another tool in the fog forecasting arsenal.  
 Another tool is the climatology that is included in AVNFPS, some of which are also on our aviation web site.  Below is a comparison of July, August, and September visibility distribution by hour.  You’ll see a few interesting trends.  August has a marked increase in morning visibility reductions than July.  August actually has a larger percentage of MVFR and IFR vis in the morning that the same hours in September.  One main difference is that distribution seems to indicate that the duration of fog would be longer in September than August.  In speaking with the 06z TAF forecaster, the Cig/Vis trend tool in AVNFPS was used utilizing the current obs at the time to help determine the chance of fog occurring.  The forecaster indicated that there was a very small increase in the potential around daybreak but that it was seemingly insignificant.  This is just one hindsight case but it seems to be that a combination of the RVR data and the hourly climatologies may have been helpful in determining if the patchy fog was going to become more widespread, as well as gain a feel for how long it might take for conditions to improve.  Specifically, as the RVR indicated patchy fog, a look at the climatology for the month may have provided enough additional confidence in the patches expanding to more of a prevailing condition magnitude.  It is difficult to gage how significant these spikes in the low visibility climatology are in the big picture from just one case. 
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[image: image3.png]KMSP Visibility Aug (1973-2007)
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[image: image4.png]KMSP Visibility Sep (1973-2007)
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Fog, and more specifically magnitude of visibility reductions, is very difficult to predict.  In addition to an understanding of weather conditions favorable for its development we have a few additional tools that can aid the process, RVR data and cig/vis/flight category climatologies.  In this case, one significant factor in the fog forming was probably the rainfall from the previous day.  This in addition to the light winds and general southeasterly flow from earlier in the evening certainly set the stage for fog.  The RVR data gave a heads up to patchy fog development and hinted at its possible expansion.  The climatology added further support for very low conditions.  Flight operations were adversely affected according to Northwest.  Unfortunately, additional details were not available.
KMSP 130520Z 130606 VRB03KT P6SM SCT100 
FM0900 VRB02KT 6SM BR FEW008 FEW150 
  TEMPO 1012 3SM BR 
FM1400 30005KT P6SM SKC 
FM1700 31007KT P6SM SCT050 SCT200 
FM0200 02006KT P6SM FEW050 SCT120

KMSP 130858Z 130906 00000KT 6SM BR BCFG FEW001 SCT200 
  TEMPO 0911 1/2SM FG BKN001 
FM1400 30005KT P6SM SKC 
FM1700 31007KT P6SM SCT050 SCT200 
FM0200 02006KT P6SM FEW050 SCT120

KMSP 131129Z 131212 VRB03KT 2SM BR BCFG SCT001 SCT200 
  TEMPO 1213 1/4SM FG BCFG BKN001 
FM1300 30005KT P6SM SCT200 
  TEMPO 1314 3SM BR SCT003 SCT200 
FM1700 32007KT P6SM SCT050 SCT200 PROB30 2124 -SHRA BKN050CB                                FM0200 04004KT P6SM FEW050 SCT120 

METAR KMSP 130553Z 00000KT 10SM FEW150 18/16 A2983 RMK AO2 SLP099 60025 T01780161 10228 20167 402500167 53001 

METAR KMSP 130653Z 00000KT 8SM FEW150 16/16 A2984 RMK AO2 SLP101 T01610156 

SPECI KMSP 130724Z 00000KT 7SM BCFG FEW001 16/16 A2984 RMK AO2 BCFG N 

METAR KMSP 130753Z 00000KT 6SM BCFG BR FEW001 17/16 A2983 RMK AO2 SLP099 VIS E 2 BCFG NE-E T01670156 

SPECI KMSP 130814Z 00000KT 6SM R30L/0500V0700FT BCFG BR SCT001 16/16 A2983 RMK AO2 VIS E 1 BCFG OVR RWY 30L AND 30R 

SPECI KMSP 130833Z 00000KT 6SM R30L/1400V2800FT BCFG BR SCT001 16/15 A2983 RMK AO2 VIS E 3/4 BCFG OVR RWY 30L AND 30R SAUS70 KMSP 130900 RRF

METAR KMSP 130853Z 00000KT 1/2SM R30L/2000VP6000FT BCFG BR BKN001 16/15 A2983 RMK AO2 SLP099 BCFG OVR RWY 30L AND 30R AND TWR T01610150 50000 

METAR KMSP 130853Z COR 00000KT 1/2SM R30L/2000VP6000FT FG BKN001 16/15 A2983 RMK AO2 SLP099 VIS S 4 T01610150 50000 

SPECI KMSP 130904Z 00000KT 1/4SM R30L/1200V3500FT FG BKN001 16/15 A2983 RMK AO2 TWR VIS 1/2 VIS S 4 

SPECI KMSP 130915Z 00000KT 1/2SM R30L/2800VP6000FT FG VV001 15/14 A2983 RMK AO2 TWR VIS 3/4 VIS SE 3 

SPECI KMSP 130928Z 00000KT 1/4SM R30L/P6000FT BCFG BR VV001 15/14 A2983 RMK AO2 TWR VIS 3/4 VIS E 1/2 SE-S 3/4 

SPECI KMSP 130928Z COR 00000KT 1/4SM R30L/P6000FT FG BR VV001 15/14 A2983 RMK AO2 TWR VIS 3/4 VIS E 1/2 SE-S 3/4 

SPECI KMSP 130946Z 00000KT 1/4SM R30L/0800V1200FT FG BKN001 OVC007 16/14 A2984 RMK AO2 TWR VIS 3/4 VIS E-S 1/2 

METAR KMSP 130953Z 00000KT 1/2SM R30L/0800V1800FT FG VV001 16/15 A2984 RMK AO2 TWR VIS 3/4 SLP101 T01560150 

SPECI KMSP 131001Z 00000KT 3/4SM R30L/1600VP6000FT BR VV001 16/15 A2984 RMK AO2 

SPECI KMSP 131015Z 00000KT 1/4SM R30L/P6000FT FG OVC001 16/15 A2984 RMK AO2 TWR VIS 3/4 VIS E 1/2 S 3 

SPECI KMSP 131032Z 00000KT 3/4SM R30L/2200VP6000FT BCFG BR BKN001 16/15 A2984 RMK AO2 VIS S-SW 4 BCFG W-N-SE 

SPECI KMSP 131034Z 00000KT 4SM R30L/4000VP6000FT BCFG BR SCT001 BKN020 16/15 A2984 RMK AO2 VIS N-NE 1/2 SAUS70 KMSP 131100 RRH

METAR KMSP 131053Z 00000KT 4SM R30L/0800V1200FT BCFG BR BKN003 BKN030 16/15 A2984 RMK AO2 SLP103 VIS N 1/4 NE 1/2 E 3/4 BCFG OVR RWY 30R T01560150 

SPECI KMSP 131103Z 08003KT 3/4SM R30L/0800V1000FT BCFG BR BKN003 BKN030 16/15 A2984 RMK AO2 VIS S-SW 1 1/2 BCFG OVR RWY 30L AND 30R 

SPECI KMSP 131111Z 07003KT 1/8SM R30L/0800V4000FT FG BKN003 BKN030 15/14 A2984 RMK AO2 VIS S-SW 1 1/4 FG OVR RWY 30L AND 30R 

SPECI KMSP 131123Z 12003KT 1/8SM R30L/1200V1400FT FG BKN001 BKN030 16/15 A2984 RMK AO2 TWR VIS 3/4 FG OVR ALL RWYS 

SPECI KMSP 131147Z 00000KT 3/4SM R30L/0500V0600FT BCFG BR BKN001 BKN030 16/15 A2984 RMK AO2 SFC VIS 4 VIS N-SE 1/2 BCFG OVR RWY 30L AND 30R 

METAR KMSP 131153Z 00000KT 3/4SM R30L/0500V1000FT BCFG BR BKN001 BKN040 BKN120 16/15 A2984 RMK AO2 SFC VIS 4 SLP104 VIS N-NE 1/2 E-SE 3/4 BCFG OVR RWY 30L AND 30R 70040 T01560150 10178 20144 51002 

SPECI KMSP 131202Z 00000KT 8SM R30L/1000V1800FT BCFG FEW001 SCT005 SCT060 SCT150 16/15 A2985 RMK AO2 VIS N-E 1/2 SE 1 1/2 

SPECI KMSP 131202Z COR 00000KT 8SM R30L/1000V1800FT BCFG FEW001 SCT005 SCT060 SCT150 16/15 A2985 RMK AO2 VIS N-E 1/2 SE 1 1/2 BCFG N-SE 

SPECI KMSP 131216Z 00000KT 8SM R30L/2000VP6000FT BCFG FEW001 SCT060 SCT110 16/16 A2985 RMK AO2 VIS NE 1 E-SE 2 1/2 BCFG NE-S 

METAR KMSP 131253Z 00000KT 8SM BCFG SCT075 SCT250 17/16 A2985 RMK AO2 SLP105 VIS NE-E 2 BCFG NE-S T01670156 

METAR KMSP 131353Z 00000KT 8SM BCFG FEW070 SCT250 18/17 A2986 RMK AO2 SLP110 BCFG S T01830167 

METAR KMSP 131453Z 13004KT 10SM FEW070 SCT250 21/18 A2985 RMK AO2 SLP105 T02110178 50002 SAUS70 KMSP 131600
