NAWDEX — Weather Discussion

02 October 2016, Keflavik 16 UTC
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NAWDEX — Weather Discussion

02 October 2016, Keflavik 16 UTC

Topics

1. Sunday flights FALCON, SAFIRE

2. frontal wave cyclone® & associated strong WCB
» Potential missions next week Tue-Thu

3. Strong poleward moisture transport Thu

4. Cut-off formation over Europe

5. Tropical cyclone activity in western North Atlantic

NAWDEX Weather Discussion Keflavik, 02 October 2016



Analysis — 02 Oct 2016, 00 UTC

Goopotential Maight {m) & Horzartal Wind (m/s) at 300 NPa
Valid: Sun, 02 Oct 2018, 00 UTC (step 000 h {rom Sun, 02 Oct 2018, 00 UTC)
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Valid: Sun, 02 Oct 2018, 00 UTC (step 000 h from Sun, 02 Oct 2016, 00 UTC) Valid: Sun, 02 Oct 2018, 00 UTC (step 000 h from Sun, 02 Oct 2016, 00 UTC)
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Forecast — Sun 2 Oct 2016, 12UTC PV320K, irrwind320K, THES850K, trajectories
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Forecast — Mon 3 Oct 2016, 00UTCPV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shading),
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Forecast — Mon 3 Oct 2016, 12UTCPV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shadi
PV@320K at 20161003_12 div whd::«):wn) @3'3:;’( :nd MS{..P (2;:.9;')' BT: 20161002_00, VT: 20161003_12
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wind in KEF (BT 02/00z)

Wind speed in KEF on Sunday 2

October

ENS Meteogram

Keflavik, Iceland 63.89°N 22.26°W (ENS land point) 5 m
High Resolution Forecast and ENS Distribution Saturday 1 October 2016 12 UTC

Total Cloud Cover (okta)
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Forecast — Tue 4 Oct 2016, 00UTC PV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shading),

PV@320K at 20161004_00
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Forecast — Tue 4 Oct 2016, 12UTC PV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shading),
PV@320K at 20161004_12 ool oy o
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Forecast — Wed 5 Oct 2016, 00UTCPV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shading),
div wind (vectors) @320K and MSLP (,tlun), |BT: 201;1002_00,
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Forecast — Wed 5 Oct 2016, 12UTCPV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shadi
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Forecast — Thu 6 Oct 2016, 00UTC PV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shading),
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Forecast — Thu 6 Oct 2016, 12UTC PV320K, irrwind320K, THES850K, trajectories

PV@320K at 20161006_12 2 PVU (black), PV adv by div wind (shadin,
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Discussion of the frontal wave
cyclone Tue-Thu 4-6 Oct
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Forecast for Tue 04 Oct 2016 12 UTC

Equivalent Potential Temperature (degC) & Streamlines at 850 hPa
Valid: Tue, 04 Oct 2016, 12 UTC (step 060 h from Sun, 02 Oct 2016, 00
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Forecast for Tue 04 Oct 2016 18 UTC

PV320, Z300 BT02/00Z
Traj, moisture flux/irrwind

Geopotential Height (m) & Horizontal Wind (m/s) at 300 hPa
Valid: Tue, 04 Oct 2016, 12 UTC (step 060 h from Sun, 02 Oct 2016, 00 UTC)
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Forecast for Wed 05 Oct 2016 12 UTC THES50, Z300 BT02/00Z

Equivalent Potential Temperature (degC) & Streamlines at 850 hPa Geopotential Height (m) & Horizontal Wind (m/s) at 300 hPa
Valid: Wed, 05 Oct 2016, 12 UTC (step 084 h from Sun, 02 Oct 2016, 00 UTC) Valid: Wed, 05 Oct 2016, 12 UTC (step 084 h from Sun, 02 Oct 2016, 00 UTC)
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Model consistency for Tuesday 4 October 18UTC

Eqavslent Prsamta) Tenp aw (degCi & of #50 hPy Expavalent Posamia) Tanp: aw (2egCl & ot 850 by Eqavalent Posamia) Tenp: aw (2egCl & ot #50 hPy
Valet: T, 04 Cct 2018 28 UTC step 000 h rom Sae. 01 Oex 2014, 00 UTS) Valet: Tuw, 04 Cct 2018 28 UTC (step 102 h from Fri 30 Sep 2016 12UTC) Valet: Tow, 04 Cct 2018 28 UTC (step 114 h rom Fri 30 Sep 2016 00 UTC)
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Model consistency for Tuesday 4 October 18UTC

Eqavalent Posarmtal Tenp aw (degCi & of 850 hPy Eqavslent Posamial Tenp aw (degCi & of 850 APy Eqanslent Posamial Teanp aw (degCi & of 850 APy
Valet: Tuw, 04 Oct 2018 28 UTC [step 065 h o Sun, 02 Gt 2014, 00 UTCY Valet: Tuwe, 04 Oct 2018 268 UTC (step 078 h roen Saz. 01 Cex 2018, 12 UTS) Valet: Tuw, 04 Oct 2018 268 UTC (step 000 h from Saz. 01 Cex 2014, 00 UTS)
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Model consistency for Tuesday 4 October 18UTC

ECMWF ENS MEAN & STDEV for MSLP / [hPa] ECMWF ENS MEAN & STDEV for MSLP / [hPa]
Vald: Tue, 04 Oct 2016, 18 UTC (stap 066 h from Sun, 02 Oct 2016, 00 UTC) BTOZ/OOZ Vald: Tue, 04 Oct 2016, 18 UTC (stap 090 h from Sat, 01 Oct 2016, 00 UTC BTOl/OOZ
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COAMPS Sensitivity (24h) Valid 12Z 5 Oct (Wednesday Flight)

Box centered on cyclone (kinetic energy — Cyclone Intensity)
g Sensitivity and water vapor at 700

84,00h 12002 05 T 2016 10 m box
84.00h | 12002 05 OCT,2016 700 mbgq .
llww'lll:tll\ll |||l.ql|||‘ ,.“'o‘ o y B.0
e, . o -& = ._""ll5ll)lll (h) o
g W ; s/ 't
\1 o
..... B 7.0
'\\". <Y %
%\ A
60 %
: " A
A WA
Y NS
' ¥ 5.0
4.0
”
50 % -‘II
ANt 3.0
. /s/ Ja |
‘ S
\ rx/ {
- H; sesn]emsanpannrntn / ﬁ.’/‘ b 2.0
R e y /y
N\ \\\\:\\\“&N“_"_’_*'—’P//// g/ / ?'-"\
\\\\\‘t;-n\%"-»-—u—ﬁ—’k‘i il A tsy 1.0
\\\\\"\\\wﬂ——»—*—*ﬁ; A s 2 st ‘3 “
40 N T R S /AT
: ) \ - \\g\‘\\’\l’-_.—Iy—o—'l-’?-" A A s . %

AT ~ 0
IR £ ober 2016

NAWDEX Weat ’ e " " 30



COAMPS Sensitivity (24h) Valid 12Z 5 Oct (Wednesday Flight)
Box centered on cyclone (kinetic energy — Cyclone Intensity)
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2PVU@320K, MSLP990 Spaghetti
(based EC Ens 02/002)

ECMWF ENSEMBLE FC

BT: 20161002 00UTC, VT: 20161004 12UTC Tue 04/12Z

blue: perturbed, red: control

Tuesday

* ridge merging with
frontal wave WCB

* Cut-off formation
Europe and south
of Ireland
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WCB probabilities Tuesday 4 October BT01/00Z
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2PVU@320K, MSLP990 Spaghetti
(based EC Ens 02/002)

ECMWF ENSEMBLE FC

BT: 20161002 00UTC, VT: 20161005 12UTC Wed 05/12Z

blue: perturbed, red: control

Wednesday

* ridge re-amplification
by frontal wave WCB

« WCB ascent over

40°N Iceland and jet streak
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Vabd: Wed, 06 Oct 2016, 12 UTC (step 084 n from Sun, 02 Oct 2016, 00 UTC)
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WCB probabilities Wednesday 5 October BT02/00Z
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2PVU@320K, MSLP990 Spaghetti
(based EC Ens 02/002)

ECMWF ENSEMBLE FC

BT: 20161002 00UTC, VT: 20161006 12UTC Thu 06/12Z

blue: perturbed, red: control

Thursday

* jet streak east of
Iceland

* Poleward moisture
transport
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WCB probabilities Thursday 6 October BT02/00Z
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Summary opportunities Tue-Thu Divwind and 2PVU@320K

2 FVU {black), PV adv by div wind (shading), 2 FVU {black), PV adv by div wind (shading), 2 FVU {black), PV adv by div wind (shading),
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ENS Meteogram

EFI precip for Wednesday(BT 02/00 7 Kefavik. Iceland 63.89°N 22.26°W (ENS land point) 5 m

High Resolution Forecast and ENS Distribution Saturday 1 October 2016 12 UTC
Total Cloud Cover (okta)
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ECMWEF EFI Precipitation

Sun 02 Oct 2016 00UTC ©ECMWF t+24-48h VT: Mon 03 Oct 2016 00UTC - Tue 04 Oct 2016 00UTC Sun 02 Oct 2016 00UTC ©®ECMWF t+48-72h VT: Tue 04 Oct 2016 00UTC - Wed 05 Oct 2016 00UTC
Extreme forecast index and Shift of Tails (black contours 0,1,2,5 8) for total precipitation Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for total precipitation
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EFIl gusts for Wednesday (BT 02/00z

Sun 02 Oct 2016 00UTC ©ECMWF t+72-96h VT: Wed 05 Oct 2016 00UTC - Thu 06 Oct 2016 00UTC
Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for 10m wind gusts

2000

« Strong winds (mean 15-20m/s) in
KEF Sun 18UTC-03UTC, Mon
QUTC-15UTC, Wed 6-18UTC

NAWDEX Weather Discussion Keflavik, 02 October 2016

ENS Meteogram
\ Keflavik, Iceland 63.89°N 22.26°W (ENS land point) 5 m

J High Resolution Forecast and ENS Distribution Saturday 1 October 2016 12 UTC
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Flight plans
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Sunday 2 October

FALCON, SAFIRE flights




Sunday Falcons flight

Dynamical Tropopause (Pressure (hPa)) at 2000 (10™-3 PVU)
Valid: Sun 2016-10-02 09:00 ,- fo Sun 2016-10-02 00:00 uUTC)

68°N _‘ / e

« SAFIRE dropsondes: 5 sondes on leg 5-2, 3 sondes from
point 3 across the TP step.
» SAFIRE heading directly back from point 3 to KEF
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Tuesday 4 October IOP8

HALO flight




Scientific Objective of IOP8

frontal wave (or former DRW/DRV)

- Dynamical structure (dropsondes)

- moisture transport

- Phases of the WCB ascent: moist inflow, strong ascent and
outflow (low PV air)

- Takeoff ~10 UTC

Landing ~19 UTC

NAWDEX Weather Discussion Keflavik, 02 October 2016



Scientific Objective of IOP8

DRW propagation phase DRW intensification:
interaction with tropopause

Tuesday, 15 UTC
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IWV, 2pvu at 320K (yellow line)
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Tuesday 4 October HALO flight

12 UTC

Trajectory Started 02 Oct 15 UTC PatTP
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Tuesday 4 October HALO flight
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Tuesday 4 October HALO flight

18 UTC
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Tuesday 4 October HALO flight

12 UTC 15 UTC 18 UTC

200

2% 8% 10% + SAFIRE
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Tuesday 4 October HALO flight

e 2016-

@ ‘ 4 ! - .
10-04 18:00 UTC (stép 66 hrs from Sun<2916-10-0% 00-00. UTC)
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Tuesday 4 October

FALCON

NAWDEX Weather Discussion Keflavik, 02 October 2016



Overview of flight planning DLR-Falcon Tuesday 4 October 2016 - 15

C
Cloud Cover (0-1) (Total Cloud Cover) Dynamical Tropopause (Pressure (hPa)) at 2000 (1!
Valid: Tue 2016-10-04 15:00 UTC (step 63 hrs fron d: Tue 2016-10-04 15:00 UTC (step 63 hrs from
= " ] 1 T '

" 166°N

"

-----

.....

. 'I )
89 . e
66°N |- 48
. ()
J
_________

S o % , A
° § a R L H ¢ B
64°N RARSER A g¥ LN, - - 64°N | A T
flg B . o b e .
ot e .

62°N

on S Ay s

Sl . “ . 62°N " ..&i?-“ . . > \

-Z‘d" .......... _ ~ ! L 6n°N ; X :,._,_.._.5--—-- -: = . o™ y ¢ r. . 56 N
Geopotential Height (m) and Horizontal Wind (m/s) -

Valid: Tue 2016-10-04 15:00 UTC (step 63 hrs froma

/14 B0 T

70°N SN ’ ‘ 64°N

60°N

68°N [y L o } 5 ‘:-, ‘ | 62°N

660N ............... e .

60°N |4 \ BEaE 1 o £ ' X
P . v' o v ; > -41‘ jr
" il 2] 30 5 oo
GEoh oteneral HEIGht (m) and Hamzontal WiGk 004103 ||
alid: 2 2016-10-04 :
40°W

NAWDEX Weather Discussion Keflavik, 02 October 2016

58°N

500 UTC (step53 Afs from



Overview of flight planning DLR-Falcon Tuesday 4 October 2016 - 15
UTC
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Overview of flight planning DLR-Falcon Tuesday 4 October 2016 - 15
UTC

NEIalive rulliviLy (7o) veiuwal oecLiurnl

Valid: Tue 2016 10-04 15:00 UTC (step 63 hrs from Sun 2016- 10 02 00 00 UTC)
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Wednesday 5 October

HALO

NAWDEX Weather Discussion Keflavik, 02 October 2016



WED, 05/10/2016

BT02/00Z VT05/12Z

2PVU ), PV adv by div wind (shading),
PV(@330K at 261005_12 | o (black by :1: (shac :\:“ } BT: 20181002_00, VT: 20161008

i) 3
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pvu 500 600 700 800 900 1000 1100 1200
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WCB ascent Wed 05/10

ECMWF onsamble forocas
BT 20181002_00UTC
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Possible HALO flight WED, 05 Oct

Dynamical Tropopause (Pressure (hPa)) at 2000 (10~-3 PVU)
Valld Mi 2016-10-05 12:00 UTC (step 84 hrs from So 2016-10-02 00:00 UTC)
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Shallow convection

Cloud Cover (0-1) (Low Cloud Cover)
Valid: Mi 2016-10-05 12:00 UTC (step 84 hrs from So 2016-10-02 00:00 UTC)
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Potential Vorticity (PVU) Vertical Section (Northern Hemisphere)
Valld' Mi 2016 10 05 12 OO UTC (Step 84 hrs from So 2016 10 02 00 00 UTCQC)
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Cloud Cover (0-1) and Wind Speed (m/s) Vertical Section

Valid: Mi 2016-10-05 12:00 UTC (step 84 hrs from So 2016-10-02
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WCB outflow and cloud cover in the Iceland
region

40 50 5 n 1] @0
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Thursday 6 October IOP8

HALO and Falcon flight




Oct 2016, 06

———— e e

Tentative flight plan 06
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Tentative flight plan 06 Oct 2016, 06
uTC

Potential Vorticity (PYU) Vertical Section (Northern Hemisphere)
Valid: Thu 2016-10:06 06 00 UTC {step 102 hrs from Sun 2016-10.02 00:00 UTC)
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Radiosoundings
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COAMPS Sensitivity (48h) Valid 12Z 5 Oct (Wednesday)
Azores sondes at 00Z 5 and 6 Oct, Off-day sondes over Latvia (51"/6")

D 25 OET PRECIP 1276 OCT

Vald: Wed, 05 Oct 2016, 12 UTC (step 084 h from Sun, 02 Oct 2018, 20 UTC) Total Precipitation, sccumulated over 8 hours prior Lo vald time (mm)
Vald: Thu, 08 Oct 2016, 12 UTC (step 108 h fram Sun, 02 Oct 2018, 00 UTC)
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Sondes: Wed 05 10

PV@320K at 20161005 12 ECMWF ensembla forecast

WCB Inflow BT 20161001_12UTC
VT 20161005_08UTC

-0.5 02 07 1

Requests: Brest 06, 18 Z
Poprad-Ganovce 06, 18 Z (Heavy precip)

NAWDEX Weather Discussion Keflavik, 02 October 2016



Requests

Wed 05 10:

Brest; 06, 18

Sriveri; (Latvia): 00
Poprad-Ganovce; (Slovakia): 06, 18

Thur 06 10:

Azores; 00
Sriveri; 00

TOTAL requests until Wed 05 10 2016: 139

TOTAL remaining: 86 for approx 10 last days

NAWDEX Weather Discussion Keflavik, 02 October 2016



Outlook
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2PVU@320K, MSLP990 Spaghetti
(based EC Ens 02/002)

ECMWF ENSEMBLE FC

BT: 20161002 00UTC, VT: 20161007 12UTC Fri 07/12Z
blue: perturbed, red: control
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Forecast — Fri 7 Oct 2016, 12UTC PV320K, irrwind320K, THES850K, trajectories

2 PVU (black), PV adv by div wind (shading),
div wind (vcclots)_@?ggx a:hd usu:\ g ;). BT: 2/0131002_00, VT: gg}gloqfr 12
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2PVU@320K, MSLP990 Spaghetti
(based EC Ens 02/002)

ECMWF ENSEMBLE FC

BT: 20161002 00UTC, VT: 20161008 12UTC Sat 08/12Z

blue: perturbed, red: control
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Forecast — Sat 8 Oct 2016, 12UTC PV320K, irrwind320K, THES850K, trajectories

PV@320K at 20161008_12 2 PVU (black), PV adv by div wind (shading),
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2PVU@320K, MSLP990 Spaghetti
(based EC Ens 02/002)

ECMWF ENSEMBLE FC

BT: 20161002 00UTC, VT: 20161009 12UTC Sun 09/12Z

blue: perturbed, red: control
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Forecast — Sun 9 Oct 2016, 12UTC PV320K, irrwind320K, THES850K, trajectories

PV@320K at 20161009_12 2 PVU (black), PV adv by div wind (sh.am,) S—
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Potential extratropical transition of Hurricane Matthew (now cat. 5!)

Date 20161002 00 UTC @ECMWF
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Summary plans

* Sunday 2 October

* FALCON and SAFIRE Tropopause structure, WCB outflow;
dropsondes on SAFIRE

* SAFIRE afternoon A-Train overpass

* HALO repair work (maybe continuing into Monday)
* Monday 3 October

e Strong winds, no flights

* Outlook Tuesday — Thursday 4-6 October:
* New frontal wave cyclone and strong jets within reach Tue-Thu
* Flight plans are developed for HALO and FALCON for all days
* Windy conditions in KEF on Wednesday
 Down day at the latest on Thu (HALO) and Fri (FALCON)
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