MSP Snow Event 12/20/2008
A surface inverted trough and upper level wave affected the TAF sites during this event bringing extended periods of snowfall and low conditions.  This was a well anticipated event and pretty well forecast.  The forecast was consistent with each issuance and adjustments were made as the event drew closer.  Snow actually began much earlier than initially expected, at 0720z, but it was very light with brief windows of 5 SM visibility surrounded by larger periods of 7 SM or better.  The more intense snowfall began at 1317z when visibility dropped to 3 SM, then to 2 SM at 1325z, to 1 ½ SM at 1333z, and then to ½ SM at 1339z.  ½ to ¾ SM snow continued all the way until 1950z with most obs reporting ½ SM.  Some improvement came at 1950z when visibility increased to 1 SM but then went back down to ¾ SM at 2021z with ½ to ¾ SM continuing until 2253z.  1 to 2 SM visibility occurred until 0000z when visibility quickly increased to greater than 4 SM as mid level dry air worked into the area and snow ended.  One thing to note was the increased banded structure appearing in the reflectivity towards mid afternoon on the nose of the approaching dry slot.  This made for some variability in snow intensity during that time.

Snow was first mentioned for this event in the 24-30 hr section of the MSP TAF issued at 12z on the 19th.  It called for 3 SM –SN to begin at 15z.  The 18z/19th TAF carried this same start time but did include a PROB30 group from 12-15z for 4 SM –SN.  This was done to indicate a potential earlier start to the snow.  Model discrepancies were fairly large when it came to the overcoming of dry low and mid level air.  The 18z aviation AFD indicated that there was concern that snow would start a few hours earlier than the 15z start in the 18z TAF.  In addition to the prevailing snow at 15z, a TEMPO group was added from 16 to 18z for 1 ½ SM –SN.  The 18z period brought prevailing 2 SM –SN, with TEMPO 1 SM –SN from 18 to 21z.  3 SM –SN was forecast after 21z.  This captured things pretty well this far out.  Ultimately, visibilities were not low enough and the downward trend in conditions was a bit too gradual compared to what was observed.  It did a good job of highlighting the key times though.   The 00z/20th TAF had a few adjustments with regard to timing by delaying the start time to 16z.  It did retain a PROB 30 group prior to that with an adjusted time of 13 to 16z.  Conditions remained identical to the 18z TAF then added a 4 SM –SN group from 01z with BLSN.  The 06z TAF made a few adjustments and brought prevailing –SN at 12z which worked out well.  Prevailing 1 ½ SM –SN was started at 16z with TEMPO ¾ SM –SN from 16 to 20 which worked out well as well, though the visibility ended up being a bit high.  1 1/2 SM –SN was carried from 20z with an increase to 2 SM at 23z, with a further increase to 4 SM after 03z.  The 12z TAF had 3 SM –SN starting at 13z with TEMPO 1 SM –SN from 13 to 15z.  Prevailing 1 ½ SM –SN was carried from 15 to 20z with TEMPO ¾ SM –SN from 16 to 20z.  1 ½ SM –SN was carried until 23z when it was increased to 2 SM.  Overall, we were a bit high on visibility and a bit short on the duration of heaviest snowfall.  ½ to ¾ SM –SN occurred for almost 9 hours which us longer than the storms we’ve seen to date this season.  There was also a more rapid improvement in conditions than expected.  
Looking at short term handling of the snow, there was a 1424z amendment made to include prevailing 1 SM –SN and TEMPO ½ SM SN until 17z when 1 ½ SM prevailing visibility and TEMPO ¾ SM visibility was carried until 20z.  An AWW was issued at 1425z and was valid until 23z.  It called for moderate to briefly heavy snow to continue through 17z with at least 2 inches of accumulation in that time.  Additional moderate to heavy snow was expected during the early and mid afternoon hours with an additional 2 or more inches expected.  3.6 inches of snow was measured for the storm.
As far as operations went, a ground stop was implemented from 1444z until 1615z.  At 1553z, a ground delay program was implemented from 1615 to 0359z calling for a 38 arrival rate.  Another ground stop was implemented at 1740z for departures from several route control sectors.  At 2140 a ground delay program was implemented calling for a 30 arrival and departure rate.  The CWSU had briefed the TMU staff at the 1245z briefing of the 13z start time. 
KMSP 191120Z 1912/2018 03011KT P6SM -SN BKN020 OVC050 
  TEMPO 1912/1913 2SM -SN SCT020 OVC050 
FM191400 05010KT P6SM SCT020 BKN070 
FM191800 06009KT P6SM OVC020 
FM200000 09008KT P6SM OVC015 
FM200600 12008KT P6SM OVC015 
FM201500 13007KT 3SM -SN OVC012

KMSP 191740Z 1918/2024 06006KT P6SM SCT030 BKN080 
  TEMPO 1918/1919 BKN030 BKN080 
FM192000 08009KT P6SM SCT030 BKN070 
FM200000 10008KT P6SM BKN025 
FM200600 12008KT P6SM OVC015 PROB30 2012/2015 4SM -SN BR 
FM201500 15007KT 3SM -SN BR OVC012 
  TEMPO 2016/2018 1 1/2SM -SN BR 
FM201800 18011KT 2SM -SN BR SCT007 OVC012 
  TEMPO 2018/2021 1SM -SN BR BKN007 OVC012 
FM202100 26011KT 3SM -SN BR OVC012

KMSP 192320Z 2000/2106 05005KT P6SM BKN090 
FM200300 08006KT P6SM SCT030 BKN070 
FM200700 10008KT P6SM BKN035 
FM201000 12008KT P6SM OVC020 PROB30 2013/2016 3SM -SN BR 
FM201600 15007KT 3SM -SN BR OVC012 
  TEMPO 2016/2019 1 1/2SM -SN BR 
FM201900 18011KT 2SM -SN BR SCT007 OVC012 
  TEMPO 2019/2022 1SM -SN BR OVC007 
FM202200 26011KT 3SM -SN BR OVC012 
FM210100 29017G28KT 4SM BLSN OVC015 

KMSP 200540Z 2006/2112 11006KT P6SM BKN025 BKN080 
FM201200 11008KT 3SM -SN SCT007 OVC015 
FM201600 13008KT 1 1/2SM -SN OVC010 
  TEMPO 2016/2020 3/4SM -SN VV007 
FM202000 18009KT 1 1/2SM -SN OVC015 
FM202300 29015G21KT 2SM -SN BLSN OVC020 
FM210400 29017G24KT 3SM -SN BLSN BKN030 

KMSP 201132Z 2012/2118 09008KT 5SM -SN OVC016 
FM201300 10008KT 3SM -SN OVC015 
  TEMPO 2013/2015 1SM -SN OVC012 
FM201500 13008KT 1 1/2SM -SN OVC010 
  TEMPO 2016/2020 3/4SM -SN VV006 
FM202000 17009KT 1 1/2SM -SN OVC015 
FM202300 29015G21KT 2SM -SN BLSN OVC020 
FM210300 29018G28KT 3SM -SN BLSN BKN025 
FM210800 29018G30KT 5SM BLSN BKN025 
FM211400 29018G28KT 5SM -SN BLSN BKN030 

KMSP 201424Z 2014/2118 12008KT 1SM -SN OVC008 
  TEMPO 2014/2017 1/2SM SN VV006 
FM201700 13008KT 1 1/2SM -SN OVC010 
  TEMPO 2017/2020 3/4SM -SN VV006 
FM202000 17009KT 1 1/2SM -SN OVC015 
FM202300 29015G21KT 2SM -SN BLSN OVC020 
FM210300 29018G28KT 3SM -SN BLSN BKN025 
FM210800 29018G30KT 5SM BLSN BKN025 
FM211400 29018G28KT 5SM -SN BLSN BKN030

KMSP 201735Z 2018/2124 14010KT 1SM -SN OVC012 
  TEMPO 2019/2020 1/2SM SN VV006 
FM202000 29012G20KT 1 1/2SM -SN OVC008 
  TEMPO 2020/2021 1/2SM SN VV006 
FM202300 29015G23KT 2SM -SN BLSN OVC015 
FM210200 29017G25KT 4SM BLSN BKN025 
FM210500 29017G25KT 6SM BLSN SCT025 
FM211500 30019G28KT 2SM -SN BLSN OVC015 
FM212200 31017G26KT P6SM OVC020
METAR KMSP 200553Z 12007KT 10SM OVC023 M09/M12 A3015 RMK AO2 SLP224 4/005 T10891122 11056 21094 410441094 55001 

METAR KMSP 200653Z 13003KT 10SM OVC021 M08/M12 A3015 RMK AO2 SLP225 T10831117

METAR KMSP 200753Z 11003KT 7SM -SN OVC017 M08/M11 A3013 RMK AO2 SNB20 SLP217 P0000 T10781111 

METAR KMSP 200853Z 08005KT 5SM -SN OVC017 M08/M11 A3011 RMK AO2 SLP209 P0000 60000 T10781106 58014 

METAR KMSP 200953Z 08007KT 7SM -SN OVC019 M07/M10 A3007 RMK AO2 SLP198 P0000 T10721100 

METAR KMSP 201053Z 10008KT 8SM -SN OVC017 M07/M09 A3004 RMK AO2 SLP187 P0000 T10671094 

METAR KMSP 201153Z 10010KT 9SM -SN OVC019 M06/M09 A3001 RMK AO2 SLP177 4/005 P0000 60000 70002 T10611089 11061 21089 56030 

METAR KMSP 201253Z 10009KT 9SM OVC017 M07/M09 A3000 RMK AO2 SNE50 SLP174 P0000 T10671094 

SPECI KMSP 201317Z 12008KT 3SM -SN OVC017 M07/M09 A3001 RMK AO2 SNB10 P0000 

SPECI KMSP 201325Z 12007KT 2SM -SN FEW008 OVC017 M07/M09 A3001 RMK AO2 SFC VIS 3 SNB10 P0000 

SPECI KMSP 201325Z COR 12007KT 2SM -SN SCT008 OVC017 M07/M09 A3001 RMK AO2 SNB10 P0000 

SPECI KMSP 201333Z 12009KT 1 1/2SM -SN BR BKN008 OVC017 M07/M09 A3001 RMK AO2 SNB10 P0000 

SPECI KMSP 201339Z 13006KT 1/2SM R30L/6000VP6000FT -SN FZFG BKN008 OVC017 M07/M09 A3001 RMK AO2 SNB10 P0001 

METAR KMSP 201353Z 12006KT 1/2SM R30L/5000V6000FT -SN FZFG VV007 M07/M09 A3001 RMK AO2 SNB10 SLP177 P0001 T10721094 

METAR KMSP 201453Z 11008KT 1/2SM R30L/3500V4000FT SN FZFG VV005 M08/M09 A3000 RMK AO2 SLP175 P0002 60003 T10781094 56003 

METAR KMSP 201553Z 11012KT 1/2SM R30L/4000V4500FT SN FZFG VV009 M07/M09 A2997 RMK AO2 SLP165 P0003 T10721094 

SPECI KMSP 201619Z 11011KT 1/2SM R30L/4500V6000FT -SN BR OVC017 M07/M09 A2996 RMK AO2 SFC VIS 3/4 P0000 $ 

METAR KMSP 201653Z 12010KT 3/4SM R30L/5000VP6000FT -SN BR OVC022 M07/M09 A2994 RMK AO2 SLP155 P0000 T10721094 $ 

SPECI KMSP 201740Z 12006KT 3/4SM R30L/3500V4000FT -SN BR BKN012 OVC019 M07/M09 A2991 RMK AO2 P0001 $ 

SPECI KMSP 201751Z 12005KT 1/2SM R30L/2800V3500FT -SN FZFG BKN009 BKN012 OVC019 M07/M09 A2991 RMK AO2 P0002 $ 

METAR KMSP 201753Z 13006KT 1/2SM R30L/2800V3500FT -SN FZFG BKN009 BKN012 OVC019 M07/M09 A2991 RMK AO2 SLP142 P0002 60008 T10721089 11061 21078 56022 $ 

METAR KMSP 201753Z COR 13006KT 1/2SM R30L/2800V3500FT -SN FZFG BKN009 BKN012 OVC019 M07/M09 A2991 RMK AO2 SLP142 4/006 P0002 60008 T10721089 11061 21078 56022 $

METAR KMSP 201853Z 16006KT 1/2SM R30L/3000V3500FT SN FZFG BKN007 OVC012 M07/M09 A2988 RMK AO2 SLP132 P0003 T10671089 $ 

SPECI KMSP 201950Z 15004KT 1SM R30L/3500V4500FT -SN BR BKN015 OVC031 M07/M08 A2986 RMK AO2 P0002 $ SAUS70 

METAR KMSP 201953Z 15004KT 1SM R30L/4000V4500FT -SN BR BKN015 OVC031 M07/M08 A2986 RMK AO2 SLP125 P0002 T10671083 $ 

SPECI KMSP 202021Z 13003KT 3/4SM R30L/3500VP6000FT -SN BR BKN012 OVC020 M07/M08 A2985 RMK AO2 TWR VIS 1 P0001 $ 

METAR KMSP 202053Z 00000KT 3/4SM R30L/3500V4000FT -SN BR BKN009 BKN014 OVC029 M07/M08 A2984 RMK AO2 SLP120 P0002 60007 T10671078 56012 $ 

SPECI KMSP 202111Z 29015G22KT 1/2SM R30L/3500V4500FT -SN FZFG SCT009 OVC015 M09/M11 A2985 RMK AO2 WSHFT 2057 P0001 $ 

SPECI KMSP 202148Z 30014G24KT 1/2SM R30L/3500V5000FT SN BKN012 OVC020 M13/M16 A2988 RMK AO2 WSHFT 2057 P0001 $ 

METAR KMSP 202153Z 28015G23KT 1/2SM R30L/4500V5000FT -SN FZFG BKN012 BKN018 OVC025 M13/M15 A2989 RMK AO2 WSHFT 2057 SLP137 P0001 T11281150 $ 

SPECI KMSP 202214Z 28014KT 1/2SM R30L/3500V5500FT SN SCT010 BKN018 OVC024 M13/M16 A2989 RMK AO2 P0000 $ 

SPECI KMSP 202238Z 29012G22KT 1/2SM R30L/5000VP6000FT SN BKN012 OVC022 M14/M17 A2991 RMK AO2 P0000 $ 

METAR KMSP 202253Z 28016G21KT 1SM R30L/5000V5500FT -SN BKN009 OVC023 M14/M17 A2991 RMK AO2 SLP148 P0000 T11441172 $ 

SPECI KMSP 202319Z 29016G26KT 1 1/4SM -SN BKN015 BKN023 OVC035 M16/M19 A2992 RMK AO2 PK WND 29026/2315 P0000 $ 

SPECI KMSP 202339Z 28016G20KT 1 1/4SM -SN BKN019 OVC033 M16/M19 A2993 RMK AO2 PK WND 29026/2315 P0000 $ 

SPECI KMSP 202350Z 28012KT 1 1/2SM -SN OVC019 M16/M19 A2994 RMK AO2 PK WND 29026/2315 P0000 $ 

METAR KMSP 202353Z 29014KT 1 1/2SM -SN OVC019 M16/M19 A2994 RMK AO2 PK WND 29026/2315 SLP156 4/007 P0000 60008 T11611189 11067 21161 51017 $ 

SPECI KMSP 210000Z 28016G20KT 2SM -SN OVC019 M16/M19 A2994 RMK AO2 P0000 $ 

SPECI KMSP 210027Z 28015G22KT 4SM -SN BLSN BKN028 OVC055 M17/M21 A2995 RMK AO2 PK WND 29026/0006 P0000 $ 

SPECI KMSP 210032Z 28014G22KT 4SM -SN BLSN BKN030 OVC055 M17/M21 A2995 RMK AO2 PK WND 29026/0006 P0000 $ 

METAR KMSP 210053Z 27019G24KT 8SM FEW020 BKN030 BKN055 M18/M22 A2996 RMK AO2 PK WND 29026/0006 SNE41 SLP166 P0000 T11781217 $ 

METAR KMSP 210153Z 28017G25KT 8SM FEW029 BKN200 M19/M23 A2998 RMK AO2 SLP171 T11941233 $ 

METAR KMSP 210253Z 29016G24KT 9SM FEW029 SCT200 M21/M25 A2998 RMK AO2 SLP174 60000 T12111250 51015 $ 

METAR KMSP 210353Z 29016G25KT 8SM FEW029 SCT200 M22/M26 A2999 RMK AO2 PK WND 27026/0327 SLP177 T12221261 $ 

METAR KMSP 210453Z 28019G24KT 9SM FEW029 M23/M27 A3000 RMK AO2 SLP179 T12281267 $ 

METAR KMSP 210553Z 28014G24KT 9SM FEW029 M23/M27 A3002 RMK AO2 SNB38E48 SLP185 4/007 P0000 60000 T12331272 11161 21233 410611233 53011 $
