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NAWDEX — Weather Discussion

23 September 2016, Keflavik 16 UTC

* Today’s exciting flight
e Current situation & evolution until Thursday 29 September

* Discuss scenarios for flights on Monday/Tuesday
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Today’s exciting flights
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FALCON and HALO in the morning
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Encircling the FAAM track around 12:20 UTC
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SHOUT Global HAWK Flight Over Karl
1530 UTC 23 September
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Synoptic overview
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Analysis — 23 Sep 2016, 00 UTC
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Forecast for Sat, 24 Sep 2016 12 UTC THES850, Z300 BT23/00Z

Equivalent Potential Temperature (degC) & Streamlines at 850 hPa Ge?potential Height (m) & Horizontal Wind (m/s) at 3.00 hPa
Valid: Sat, 24 Sep 2016, 12 UTC (step 036 h from Fri, 23 Sep 2016, 00 UTC) Valid: Sat, 24 Sep 2016, 12 UTC (step 036 h from Fri, 23 Sep 2016, 00 UTC)
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Forecast for Sun, 25 Sep 2016 12 UTC THES850, Z300 BT23/00Z

Equivalent Potential Temperature (degC) & Streamlines at 850 hPa Geopotential Height (m) & Horizontal Wind (m/s) at 300 hPa
Valid: Sun, 25 Sep 2016, 12 UTC (step 060 h from Fri, 23 Sep 2016, 00 UTC) Valid: Sun, 25 Sep 2016, 12 UTC (step 060 h from Fri, 23 Sep 2016, 00 UTC)
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e windy conditions north of UK
* Precipitation in the Pyrenees
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Forecast for Mon, 26 Sep 2016 12 UTC

Equivalent Potential Temperature (degC) & Streamlines at 850 hPa
Valid: Mon, 26 Sep 2016, 12 UTC (step 084 h from Fri, 23 Sep 2016, 00 UTC)

THEB850, Z300 BT23/00Z

Geopotential Height (m) & Horizontal Wind (m/s) at 300 hPa
Valid: Mon, 26 Sep 2016, 12 UTC (step 084 h from Fri, 23 Sep 2016, 00 UTC)
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o , Extremely strong jet
* Precipitation in UK and Ireland, over Norway and in the Alps
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Forecast for Mon, 26 Sep 2016 18 UTC THES850, Z300 BT23/00Z

Total Precipitation, accumulated over 6 hours prior to valid time (mm)
Valid: Mon, 26 Sep 2016, 18 UTC (step 090 h from Fri, 23 Sep 2016, 00 UTC)
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* Precipitation in UK and Ireland, over Norway and in the Alps
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Uncertain synoptic situation next
Monday
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2PVU@320K, MSLP 990-hPa isoline (based EC Ens 23/00UTC)
VT Mon 26/18Z

40°N

30°N

ECMWF ENS MSLP (990hPa-isoline)
Valid: Mon, 26 Sep 2016, 18 UTC (step 090 h from Fri, 23 Sep 2016, 00 UTC)

20°N

120°W 100°W 80°W 60°W 100°W

90°wW

80°W

70°W

E\- =
4 .
1
60°W 50°W 40°W 30°wW 20°W

IIHNMHEiMM%iHHIHE!M%ﬂiIIIIIIIIIIIIIIIIIIIIIIIIII

0°E




WCB probability
(based EC Ens 23/00UT()
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Monday, 26 September 18 UTC WCB probability cross section (Met3D Marc R.)
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Monday, 26 September 18 UTC 2 PVU surface (Met3D Marc R.)

BT23/00Z scenario
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COAMPS Sensitivity (24h) Valid 12Z 26 Sep (Box over UK)
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COAMPS Sensitivity (24h) Valid 12Z 26 Sep (Box over UK)
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COAMPS Sensitivity (24h) Valid 18Z 26 Sep (Box over UK)
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Monday 26 09: Ridge building downstream of DS cyclone and TC

9:00 GMT @1 5:00 GMT

60°N |4

30°N

90°W 60°W 30°W 0° 30°E 0.0

Shading: Ensemble-derived probability of being on tropospheric air at 320 K, i.€. Nyopos / N, Where Ny,,05 = number of

ensemble members satisfying the condition PV<2 PVU and N = total number of ensemble members (for ECMWF, N = 50);
Black line: Control member 320-K 2-PVU;

Purple line: 320-K 2-PVU in ensemble member with maximum RMS error with respect to the control member (Notice that
purple contours are not part of a single model-generated orbit)

Forecast base time: Thu, 22 Sep 2016 18:00:00 GMT
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Mon 26 09 12:00

ECMWTF ensemble forecast
BT 20160922_12UTC
total: Probability [%5] of traj. occurrence in ENS VT 20160926_12UTC
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Mon 26 09 18:00

ECMWTF ensemble forecast
BT 20160922_12UTC
total: Probability [%5] of traj. occurrence in ENS VT 20160926_18UTC
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e mm% 2
<3 3 1-—-

NAWDEX Weather Discussion Keflavik, 23 September 2016



Tuesday 27/09: ex-Karl reaches Scotland

9:00 GMT 15:00 GMT
60°W

Forecast base time: Thu, 22 Sep 2016 18:00:00 GMT
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Tue 27 09 12:00

ECMWTF ensemble forecast
BT 20160922_12UTC
total: Probability [%5] of traj. occurrence in ENS VT 20160927_12UTC
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Met Office Oper. Global: P,,,,, 500hPa Thickness, Precip Rates, Cloud
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MetOffice 2016/09/27 06Z T+102 from 2016/09/23 00Z
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Wednesday/Thursday 28 09/29 09: Frontal wave
cyclone

Met Office Oper. Global: P,,,, 500hPa Thickness, Precip Rates, Cloud
MetOffice 2016/09/28 06Z T+126 from 2016/09/23 00Z
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Wed 28 09 6:00

ECMWTF ensemble forecast
BT 20160922_12UTC
total: Probability [%5] of traj. occurrence in ENS VT 20160928_06UTC
|
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Wed 28 09 9:00
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Forecast base time: Thu, 22 Sep 2016 18:00:00 GMT
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Met Office Oper. Global: P,,.,, 500hPa Thickness, Precip Rates, Cloud
Met Office 2016/09/29 00Z T+144 from 2016/09/23 00Z
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Monday mission:
Scenarios for flights
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Scenario 1 HALO: DRW
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Dynamical Tropopause (Pressure (hPa)) at 2000 (107-3 PVU)

Valid: Mo 2016-09-26 18:00 UTC (step 102 hrs from Do 2016-09-22 12:00 UTC)
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Equivalent Potential Temperature (degC) and Geopotential Height (m) at 850 (hPa)
Valid: Mo 2016-09-26 18:00 UTC (step 102 hrs from Do 2016-09-22 12:00 UTC)
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FOLElNLIdl VOILICILY (FVU) verucdl DeCuUorl (NOILuiIern mermisprnere)

Valld Di 2016-09- 27 00: 00 UTC (step 96 hrs from Fr 2016 09 23 00: 00 UTC)
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Scenario 2 HALO: WCB inflow
and outflow, warm front,
PV tower
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Flight planning for Monday 26 September 2016

t 850 (hPa)

Dynamical Tropopause (Pressure (hPa)) at 2000 (10™-3 PVU) Equivalent Potential Temperature (degC) and Geopotential Height (m
UTC)

Valid: Mon 2016- 09 26 18:00 UTC (step 90 hrs from Fri 2016-09-23 00:00 UTC) Valld Mon 2016-09-26 18:00 UTC (step 90 hrs from Fri 2016-09-23 00
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* Flight centered around 18 UTC

« Coordinated flight with Falcon in WCB outflow region across jet?

* Measurements in region of low-level moisture transport (legs KEF — 1
— 2 — KEF) with dropsondes (FL280)
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Flight planning for Monday 26 September 2016

Potential Vorticity (PVU) Vertical Section (Northern Hemisphere)
Valid: Mon 2016-09-26 18:00 UTC (step 90 hrs from Fri 2016-09-23 00:00 UTC)

100 [OTETTOar VOTIETTy TPV O WIT CIVTCTCTVYC (7K Y] ST POTETTET TeMPET StaTe (K[ T0SU- TU0 TP T T
Walid: Mon 2016 09-26 18:00 UTC (step 90 hrs from Fri 2016- 09 23 00:00 UTC) : l : ! E:

300

400

pressure (hPa)

500

600
700
800

900
1000

3 5 B 0 6 1 5 2 5 ) 6

a2 o 20 a3 2k 23 o 20 20 2% 2

¢:’s9' ‘9’9 c”sg 3 0 c_Qo z\b«-\" gQ?“" gﬁ:\" gQ-%'
Cloud Cover (0-1) and Wlnd Speed (m/s) Vertical Section

00 Valid: Mon 2016-09-26 18:00 UTC (step 90 hrs from Fri 2016-09-23 00:00 UTC)
OO COvET O T T WITT W SpEEa[myS T S PUTENTTET TEMpETatuTe TR TTUS U TTO0 TFa

1 } T T K
/alid: Mon 2016-00-26 18:00 UTC (step 90 hrs from Fri 2016- 09 23 00:00 UTC) | : ; : i : : ég
0 —7 m—— = 1 370 — . i 39 i 5 :
H 1 ‘ I : , .
200 PO ol e T : pry - N e T NN T 360 EE =
= ] LA ; F - .
i_.c: N i - (=]
300 By oed N T ety ... NS B UNTISTY e vl Sr— PRI B A SO o B A
g N oy 4
@ )\ 3 I i
400 F-Segy- i e AL TS A Y S AN Lt L N 3
qE). > ‘ v i : : Y
S500F - -creenrsr N .......I......g. fRpemsasacad .. o . . . . ......on- i. ................. i .'. (R
600 F-rrmmm g i 3_2 - WA i e A o
p010)) S - - ey E o N = 7). -
800 F— — 7 T : ; 2 - 2N
900 F -, B i T : T L AL N\, -
1000 ;s ; Kefla
o, o, 2 0. 2% 5,20 o 2 o2 LA 5,287 7 0, 2%° o, 2°
6> 57 537 50-7 oA CER o> %97 50> 597" o

(BN PN

NAWDEX Weather Discussion Keflavik, 23 September 2016



Scenario 1 Falcon: TP structure
and divergent WCB outflow on
Tuesday 27 September
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Dynamical Tropopause (Pressure (hPa)) at 2000 (10™-3 PVU)
Valid: Di 2016-09-27 06:00 UTC (step 114 hrs from Do 2016-09-22 12:00 UTC)
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Scenario 2 Falcon: TP structure,
WCB outflow and divergent wind
on Monday evening

NAWDEX Weather Discuss ion Keflavik, 23 September 2016



Very preliminary flight plan: Falcon VT Mon 26/21 UTC

2 PVU (black contour), PV advection through divergent wind (shading),

kg/(m s)

500 600 700 800 900 1000 1100 1200

Trajectory start and SLP VT: 20160924 _21 PVU/d

WCB outflow and P!@ZSShPa VT:20160926_21 6 -4 4 6 8 10 12
) | o —

G0 e O .
7 - A Scenario for Falcon:

Measure TP structure,

PV advection by divergent
wind, and WCB outflow
rj%m j associated with TC Karl and

| ___ LhnmEEEN |
200 300 400 500 600 700 800 9001000 " ° DS CYCIOne.

NAWDEX Weather Discussion Keflavik, 23 September 2016



Scenario 3 Falcon: Calibration
flight on Tuesday
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Cloud cover Tue 27 September 12 UTC

Total Cloud Cover
Valid: Tue, 27 Sep 2016, 12 UTC (step 108 h from Fri, 23 Sep 2016, 00 UTC)
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Cloud-free over Greenland on Tuesday
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Radiosondes
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SAT, 24 to SUN 25 Sep

Fri23 Sep 2016 00UTC @ECMWF t+24-48h VT:Sat 24 Sep 2016 00UTC - Sun 25 Sep 2016 00UTC Fri23 Sep 2016 00UTC @ECMWF t+24-48h VT:Sat 24 Sep 2016 00UTC - Sun 25 Sep 2016 00UTC
Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for 10m wind speed Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for total precipitation
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SAT 24

Total Precipitation, accumulated over 3 hours prior to valid time (mm)
Valid: Sat, 24 Sep 2016, 00 UTC (step 024 h from Fri, 23 Sep 2016, 00 UTC)
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Valid: Sat, 24 Sep 2016, 12 UTC (step 036 h from Fri, 23 Sep 2016, 00 UTC)
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SUN 25

Total Precipitation, accumulated over 3 hours prior to valid time (mm) Total Precipitation, accumulated over 3 hours prior to valid time (mm)
Valid: Sun, 25 Sep 2016, 00 UTC (step 048 h from Fri, 23 Sep 2016, 00 UTC) Valid: Sun, 25 Sep 2016, 12 UTC (step 060 h from Fri, 23 Sep 2016, 00 UTC)
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MON 26 to TUE 27 Sep

Total Precipitation, accumulated over 3 hours prior to valid time (mm) Total Precipitation, accumulated over 6 hours prior to valid time (mm)
Valid: Mon, 26 Sep 2016, 00 UTC (step 072 h from Fri, 23 Sep 2016, 00 UTC) Valid: Tue, 27 Sep 2016, 00 UTC (step 096 h from Fri, 23 Sep 2016, 00 UTC)
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Ship launches: 21 Sep to now

| september| v | [2016 ]| | september| v | [2016| v | | ASDEO1 (ASDEO1) Request
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Outlook

NAWDEX Weather Discussion Keflavik, 23 September 2016



Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Mon 26/12Z (based EC Ens 23/002)

ECMWF ENSEMBLE FC
BT: 20180923 0OUTC, VT: 20160925 12UTC
blue: perturbed, red: control
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Valid: Mon, 26 Sep 2016, 12 UTC (step 084 h from Fri, 23 Sep 2016, 00 UTC)
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Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Tue 27/002 (based EC Ens 23/002)

ECMWF ENSEMBLE FC
BT: 20160923 00UTC, VT: 20160927 00UTC
blue: perturbed, red: control

20°N ECMWF ENS MSLP (990hPa-isoline)
Valid: Tue, 27 Sep 2016, 00 UTC (step 096 h from Fri, 23 Sep 2016, 00 UTC)
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Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Tue 27/127 (based EC Ens 23/002)

ECMWF ENSEMBLE FC
BT: 20180923 0OUTC, VT: 20160927 12UTC
blue: perturbed, red: control

20°N ECMWF ENS MSLP (990hPa-isoline)
Valid: Tue, 27 Sep 2016, 12 UTC (step 108 h from Fri, 23 Sep 2016, 00 UTC)
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Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Wed 28/00Z (based EC Ens 23/002)

ECMWF ENSEMBLE FC
BT: 20160923 00UTC, VT: 20160928 00UTC
blue: perturbed, red: control

20°N ECMWF ENS MSLP (990hPa-isoline)
Valid: Wed, 28 Sep 20186, 00 UTC (step 120 h from Fri, 23 Sep 2016, 00 UTC)
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Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Wed 28/127 (based EC Ens 23/002)

ECMWF ENSEMBLE FC
BT: 201680923 00UTC, VT: 201680928 12UTC
blue: perturbed, red: control

20°N ECMWF ENS MSLP (990hPa-isoline)
Valid: Wed, 28 Sep 20186, 12 UTC (step 132 h from Fri, 23 Sep 2016, 00 UTC)
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Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Thu 29/00Z (based EC Ens 23/002)

ECMWF ENSEMBLE FC
BT: 201680923 00UTC, VT: 201680923 00UTC
blue: perturbed, red: control

20°N ECMWF ENS MSLP (990hPa-isoline)
Valid: Thu, 29 Sep 2016, 00 UTC (step 144 h from Fri, 23 Sep 2016, 00 UTC)
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Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Thu 29/127 (based EC Ens 23/002)

ECMWF ENSEMBLE FC
BT: 20180923 0OUTC, VT: 20160929 12UTC
blue: perturbed, red: control

20°N ECMWF ENS MSLP (990hPa-isoline)
Valid: Thu, 29 Sep 2016, 12 UTC (step 156 h from Fri, 23 Sep 2016, 00 UTC)
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Outlook Mon 26/12Z to Fr 30/00Z : 2PVU@340K, MSLP 990-hPa isoline
Fri 30/00Z (based EC Ens 23/00Z)

ECMWF ENSEMBLE FC
BT: 20180923 0OUTC, VT: 20160930 0OUTC
blue: perturbed, red: control

20°N ECMWF ENS MSLP (990hPa-isoline)
Valid: Fri, 30 Sep 2016, 00 UTC (step 168 h from Fri, 23 Sep 2016, 00 UTC)
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