Canadian NWP forecast of cold outbreak: showing 12Z Wed 7 December 2016
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GDPS (Global Deterministic Predlctlon System) |n|t|aI|zed 12Z Thurs 1 Dec.
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Arctic high in wake of
storm

Thickness at Stony Plain
as of 12Zon Thurs 1
Dec. was 532 dam

144 hr fcst predicts
cooling to below 504
dam

(i.e. 14°C of cooling)

Can you locate where
strong cold thickness
advection is
occurring?
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Environment Environnement

Cafipdas. Canada Rural areas near
: Edmonton forecast to
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United States Global Forecast System "GFS sounding near Edmonton: 12Z Wed 7 Dec. 5/33
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Meteogram for Edmonton (from GDPS fcst) 6/33

Mean Sea Level Pressure (hPa)
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At 72h lead time, RDPS [
foresees rural C. Alberta Fa-
2m temperature to be in
the -20 to -25°C range at [
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Now let's look at some analyses, as the cold air arrives...
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Here comes the cold air... CMC 850 & 700 hPa analyses 12Z Sunday 4 December 2016
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Here comes the cold air... CMC surface analysis 12Z Sunday 4 December 2016 15/33
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Here comes the cold air... CMC analyses 187 Sunday 4 December 2016 16/33
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— N | SURGING ARCTIC COLD FRONT. VERY COLD AIR IS INFILTRATING
\ ALBERTAWITH THE SHARP COLD FRONT MOVING THROUGH
% CENTRAL ALBERTAAS OF 19Z BRINGING WITH IT PLUNGING

TEMPERATURES, SNOW AND GUSTY WINDS. THESE SETUPS
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Here comes the cold air... CMC surface analysis 00Z Monday 5 December 2016
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Here comes the cold air... CMC 850 & 700 hPa analyses 00Z Mon. 5 December 2016 18/33




Here comes the cold air.. CMC surface anaIyS|s 12Z Monday 5 December 2016 19/33
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Here comes the cold air...

CMC analyses 127 Monday 5 December 2016
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CMC 850 & 700 hPa analyses 12Z Tuesday 6 December 2016 21/33
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CMC surface analysis 127 Tuesday 6 December 2016 Edmonton Int'l Airport, Alberta
| atitucle 53.31° M | Longitude 113 58° W
«J Past24 Hour Conditions
Date / Time Conditions Temperature Wind
[MST) r°c) [kmM)
06 December 2016
08:00 Light Snow 20 (-20.0) HW 21 gust 32
07:00 Lightt Snow -20 (-19.9) MW 20 gust 32
06:00 Light Snow 20 (-19.8) WNW 23 gust 32
05:00 Light Snow -20 (-19.8) WNW 21 gust 32
N ENE N 04:00 Light Snow -20 (-19.7) WNW 28
Tl x4
0300 Light Snow -20 (-19.) WNW 25
611? 8711 02:00 Light Snow -20 (-19.8) WHW 24 gust 34
A 0100 Light Snow -20 (-19.9) WNW 23
00:00 Light Snow -20 (-20.1) # W 22
05 December 2016
2300 Lightt Snow 20 (-19.9) HW 19 gust 29
22:00 Light Snow -20 (-19.5) MW 21 gust 31
21.00 Ice Crystals -19 (-18.7) HW 19 gust 36
20:00 lce Crystals -19 (-18.5) MW 26
19:00 lce Crystals -19 (-18.5) MW 22 gust 35
18:00 Ice Crystals -18 (-18.4) MW 23 gust 39
17:00 &% Drifting Snaw -18 (-18.1) KW 26 gust 39
16:00 ,;?- Drifting Snow -18 (-17.7) W 30 gust 41
15:00 Light Snow 17 (-17.1) W 26 gust 39
14:00 Light Snow 17 (-17.4) MW 31 gust 44
13:00 Lightt Snow 17 (-17.0) 1 MW 27 gust 37
12:00 Light Snow 17 (-17.1) WNW 27
11:00 Lighit Snow 17 (-17.0) 4 HW 27
10:00 Light Snow 17 (-17.0) W 30 gust 48
09:00 Light Snow 17 (T e A e
08:00 Light Snow -17 |- 22/33




Now let's compare the NWP forecasts with the observed situation
at their valid time, 12Z Wednesday 7 Dec....

PRAIRIE AND ARCTIC STORM PREDICTION CENTRE 7:00 AM CST WEDNESDAY
DECEMBER 7 2016.

ALBERTA... PATCHY CLOUD A FEW FLURRIES AND FRIGID ARCTIC TEMPERATURES
WILL CONTINUE TODAY.
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Canadian 144h NWP forecast of cold outbreak: showing 12Z Wed 7 Dec. 2016
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GDPS (Global Deterministic Predlctlon System) |n|t|aI|zed 12Z Thurs 1 Dec.
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Dec. was 532 dam

144 hr fcst predicts
cooling to below 504
dam
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Verification of 144h NWP forecast... the observed situation as per the Oh prog of 12Z Wed 7

7 F
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RDPS Oh prog valid 12Z Wed 7 Dec.
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CONTINU PNM (hP'a) & 1000-300 DZ

I
POH V1d Mer-Wed 122 07 Dec-Dec 2016  SRPDYRDPS

SOLID MSLP (hPa) 8 1000-500 DZ

L 510000

144 hr forecast thkns
was below 504 dam

Observed thkns from

| Stony Plain radiosonde is

500 dam (next page)

144 hr forecast is spot
on, qualitatively — there
are minor quantitative
differences — which is
entirely to be expected at
144 hr lead time.
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Determining the 1000-500 hPa thickness from the sounding data...
71119 WSE Edmonton Stony Plain Observations at 12Z 07 Dec

2016
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DWPT RELH MIXR DRCT  SKNT THTA
C % g/kg deg knot

-25.8 T4 g.50 290 T 254,
-26.1 T2 B.508 320 17 256.
-26.1 T3 B.508 320 17 256.
-25.9 T8 B.53 355 17 258.
-25.6 84 B.56 320 13 261.
-25.6 836 0.57 322 14 26&1.
-25.1 =12 g.61 345 13 264.
=24 .8 92 b.65 T 14 265.
=22.9 93 b.7T 18 12 268.
=23.2 92 b.76 25 18 269.
=25.2 82 0.66 15 11 271.
-26.4 TT B.61 18 18 272.
=27.4 Th b.56 20 9 273.
=28.3 T3 B.53 15 8 273.
=28.6 T8 b.52 1a T 2T3.
=29.7 95 B.50 354 18 275.
-31.5 75 g.43 346 12 278.
-31.5 76 0.43 345 12 278.
-31.7 831 Q.44 351 12 279.
-34.4 65 B.35 2 11 283.
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CMC surface analysis 12Z Wed. 7 Dec. Edmonton Int’l Airport, Alberta

e W I - (] Latitude 53.31° M| Longitude 113 58° W

Past 24 Hour Conditions

Date f Time Conditions Temperature Wind
[MST) [°C) (km/h)

07 December 2016

08:00 Lightt Sniow 21 (-212) WHW 16
07:00 Lightt Sniow -22 (-215) MW 15
06:00 Lightt Sriow -22 (-215) WHW 17
05:00 Lightt Snow 22 (-22.2) WHW 13
04:00 @ WMainly Clear 23 (-229) & WHW 12
03:00 Lightt Snow -22 (-215) MW 13
02:00 Lightt Sriow -22 (-215) W 12
01:00 Lightt Snow -22 (-218) WHW 13
00:00 Lightt Sriow -21 (-20.6) WHW 16

06 December 2016

2300 Light Srow -20 (-20.3) WHW 19
22:.00 Light Snow -20 (-20.2) WHW 18
21:.00 Lightt Sriow -20 (-20.0) WHW 21
20:00 Lightt Sniow -20 (-19.7) WHW 23
19-00 Light Srow -19 (-19.4) WHW 17
18:00 Light Sricw -19 (-19.2) MW 21
u 17:00 Light Srow -19 (-19.4) MW 18
.Qg 16:00 Light Sricw -19 (-19.0) MW 22
8\ L s
i 1500 ight Snow -19 (-188) + WHNW 20
14:00 Light Sriow -19 (-19.1) WHNW 23
1300 Light Snow -19 (-19.1) WHW 22 gust 32
12:00 Light Sriow -19 (-19.2) MW 26 gust 35
J 17 237 1100 Light Snow -20 (-19.5) WHW 29

10:00 Light Snow 20 o

Contrary to 144 h fcst (p3), we had low cloud overnight . i Snow - 27/33




CMC 850 & 700 hPa analyses 12Z Wed. 7 Dec.

_:! HEC/ENC-CN

L GUES-15 Z016-172-07 12:00 UTC IR

* thin low cloud kept
overnight temp from
plunging lower

* flow aloft indicates
no short term
prospect of
advective
temperature
change, as of 12Z
Wed 7th Dec.
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RDPS 24h NWP forecast (initialized 12Z Tues 6 Dec)

RDPS 24h prog valid 12Z Wed 7 Dec.
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Verification of 24h NWP forecast... the observed situation as per the Oh prog of 12Z Wed 7

I
POH V1d Mer-Wed 122 07 Dec-Dec 2016  SRPDYRDPS
CONTINU PNM (hPa) & 1000-500 DZ  SOLID MSLP (hPa) 8 1000-500 DZ
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10160171200 71112 HSE. PR 10 Eoov: -999% sery:  Sequence of soundings over the
LCLT: 265 LCLP: 08

forecast interval:

100 -

7t =1-144 h, the initial state

t- 24 h, (12Z Tues 6 Dec)

150

", t, fest valid time (12Z Wed 7)
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161206/1200 71119 FISE SHOW: 17 LIFT: 21 SHET: 55 Vror: i7 T
CAPE': 0 EQLV: -9999 SELV: 766 CINS: 0 Li
LCLT: 248 LCLD: 872 d
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16120771200 71119 HSE SHOW: 20 LIFT: 23 SHET: 45 VTOT: ig '

CAPE: 0 EQLV: -9999 SKLV: 706 CINS: 0 i
LCLT: 247 LCLP: 893
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