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Outline

» The use of WRF Model in Swedish Armed Forces
» SAF-WRF LAMEPS (Limited Area Model Ensemble Prediction System)
» Showing some LAMEPS testproducts

» Future
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WRF Model

29°26'06,88"N 12°40'03,80"0 visningshdjd 15166.70 km
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LAMEPS

Limited Area Model Ensemble Prediction
System

(9 km horizontal resolution)
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SAF-WRF LAMEPS

LAMEPS members parameterization

Medlem Oper CTRL 1 2 3 4 5 6 7 8 9 10
Indata EC GFS GEFS GEFS GEFS GEFS GEFS GEFS GEFS GEFS GEFS GEFS
HRES Oper med| 1 med| 2 med| 3 med| 4 med 5 med| 6 med| 7 med| 8 med| 9 me 10
DA 3Dvar 3Dvar Cold Cold Cold Cold Cold Cold Cold Cold Cold Cold
start start start start start start start start start start
PBL YSU YSU YSU YSU YSU MYJ QNSE YSU YSU YSU YSU YSU
Mikrofysik Thomp | Thomp | Thomp | Thomp | Thomp | Thomp | Thomp Mill 2 Mill 2 Godd Godd Godd
Markschema MonO MonO MonO MonO MonO ETA QNSE MonO MonO MonO MonO MonO
LSM Noah Noah Noah Noah RUC Noah Noah Noah Noah Noah Noah Noah
Konvektion KF KF KF Grell KF KF KF Grell KF Grell KF Grell
3D 3D
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SAFJWRF .

SWEDISH ARMED FORCES
WEATHER RESEARCH AND FORECASTING WODEL

Status

Omrade 1 - Europa

9 km

ADI 00z 06z12z18z
MV EuropalSverige X X X X
|LAMEPS X X 7
3 km

ADI 00z 06z12z18z
Sverige X X X X

Omrade 2 - Sahel/V Afrika
9 Km

ADI 00z 06z 12z 18z
SahelV Afrika MPE X X X X
< km
AOI

Mali MPE X X K X

Punktprognoser
Meteogram
Sonderingar
LAMEPS-gram
Sonderingar LAMEPS
Héjdprognoser

E I

TDA
Sky Diver TDA Test!
Bullerprognos

=

Model stn charts Domains
Theatre 1 1 2
Theatre 2 1 2

00z06z12z18z| -
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Produkter | Statistik / Information / WIMO / Vaderfall / Kontakt

SAFWRF LAMEP S produkter for Skandinavien 9 km Run: 00Z

Parameter 0369012 15 18 21 24 27 30 33 36 30 42 45 48 Animering
Nederbérd mediemmar XXXX X X X X X X X X X X X X X  Denna
[Molnbas medlemmar _ [CLOUDBASE] X XXX X X X X X X X X X X X X X _ Denna
Vind 10 m mediemmar XXXX X X X X X X X X X X X X X  Denna
Sikt medlemmar XXXX X X X X X X X X X X X X X  Denna
MSLP Mean & RMS XXXX X X X X X X X X X X X X X  Denna
MSLP Mean & Vind RMS XXXX X X X X X X X X X X X X X  Denna
Nederbérd medel XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m vind >= 10 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m vind »= 14 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m vind »= 20 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m vind »= 25 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m vind >= 33 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m byvind >= 16 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m byvind == 20 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m byvind == 25 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] 10 m byvind == 33 m/s XXXX X X X X X X X X X X X X X  Denna
Prob [%] VFR (>5km/300m) XXXX X X X X X X X X X X X X X  Denna
Prob [%] infe VFR (>5km/300m) XXXX X X X X X X X X X X X X X  Denna
Prob [%] VMC mellan 1.5-5 km KXXX X X X X X X X X X X X X X Denna
Prob [%] VMC mellan 1.5-9 km XXXX X X X X X X X X X X X X X  Denna
Prob [%] VMC mellan 6-12 km XXXX X X X X X X X X X X X X X  Denna
Prob [%] CAS low XXXX X X X X X X X X X X X X X  Denna
Prob [%] CAS mid XXXX X X X X X X X X X X X X X  Denna
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S o anieo Fonces SAFWRF LAMEPS produkter for Skandinavien 9 km Run: 002
Parameter 036912 15 18 21 24 27 30 33 36 39 42 45 48 Animering
Status Mederbdrd medlemmar XXXX X X X X X X X X X X X X X Denna
Maolnbas medlemmar XXXX X X X X X X X X X X X X X Denna
Omrade 1 - Europa Vind 10 m medlemmar XKXXX X X X X X X X X X X X X X Denna
9 km Sikt medlemmar XXXX X X X X X X X X X X X X X Denna
A 00z 06z 127 18z MSLP Mean & RMS XXXX X X X X X X X X X X X X X Denna
NV Europa/Sverige X X X X MSLP Mean & Vind RMS XXXX X X X X X X X X X X X X X Denna
LAMEPS X X | | Nederbord medel XXXX X X X X X X X X X X X X X Denna
3 km Prob [%] 10 m vind == 10 m/s XXXX X X X X X X X X X X X X X Denna
‘;O'_ ”;Z”iﬂiﬂiz Prob [%] 10 m vind == 14 m/s XXXX X X X X X X X X X X X X X  Denna
venge Prob [%] 10 m vind == 20 m/s XXXX X X X X X X X X X X X X X  Denna
Omrade 2 - SahellV Afrika Prob [26] 10 m vind == 25 m/s XXXX X X X X X X X X X X X X X Denna
9 km Prob [26] 10 m vind == 33 m/s XXXX X X X X X X X X X X X X X Denna
A0 00z 06z 12z 18z | £ rob [%] 10 m byvind == 16 m/s KXXXKX X X X X X X X X X X X X X Denna
Sahalv X X X X Fkob [%] 10 m byvind == 20 m/s XXXX X X X X X X X X X X X X X Denna
Afrika MPE Prab [%] 10 m byvind »= 25 m/s XXXX X X X X X X X X X X X X X Denna
3 km Prok [26] 10 m byvind == 33 m/s XXXX X X X X X X X X X X X X X Denna
AL 00206212218z | [Prob [Jo] VFR (~okm/300m) XXXX X X X X X X X X X X X X X Denna |
Mali MPE XX XX Prob [%] infe VFR (~5km/300m) XXXX X X X X X X X X X X X X X _ Denna
Prob [%] YMC mellan 1.5-5 km XXXX X X X X X X X X X X X X X Denna
Punktprognoser Prob [%%] YMC mellan 1.5-9 km XXXX X X X X X X X X X X X X X Denna
Meteogram X Prob [26] VMC mellan 6-12 km XXXX X X X X X X X X X X X X X Denna
Sonderingar X Prob [%] CAS low XXXX X X X X X X X X X X X X X Denna
LAMEPS-gram X Prob [%] CAS mid XXXX X X X X X X X X X X X X X Denna
Sonderingar LAMERS X
Hdjdprognoser X
TDA
Sky Diver TDA Test! X
Bullerprognos X
Model stn charts Domains
Theatre 1 1 2

Theatre 2 1 2
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SAFWRF LAMEPS - Prob [%] VFR (>5km/300m)
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WIMOQO database

(Not being able to conduct operations)
IMPACT

75% 50% 25%

clg=<180 < =300 = clg

A CAS low level ‘ vie < 5 < vis < § < vie

CAS: Close Air Support
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VW | cueoiss anes Foaces SAFWRF LAMEP S produkter for Skandinavien 9 km Run: 002
Parameter 036912 15 18 21 24 27 30 33 36 39 42 45 48 Animering
Status Nederbdrd medlemmar XXXX X X X X X X X X X X X X X Denna
Molnbas medlemmar XXXX X X X X X X X X X X X X X Denna
Omrade 1 - Europa “ind 10 m medlemmar XKXXKX X X X X X X X X X X X X X Denna
9 km Sikt medlemmar XXXX X X X X X X X X X X X X X Denna
A0 00z 06z 12z 18z MSLP Mean & RMS XKXXX X X X X X X X X X X X X X Denna
MW Europa/Sverige X X X X MSLP Mean & Vind RMS XKXXX X X X X X X X X X X X X X Denna
LAMEPS x X Nederbérd medel XXXX X X X X X X X X X X X X X Denna
3 km Prob [%] 10 m vind >= 10 m/s XXXX X X X X X X X X X X X X X Denna
o 002062122182 | p gp [94] 10 m vind >= 14 m/s XXXX X X X X X X X X X X X X X  Denna
Sverige X x x X Prob [%] 10 m vind == 20 m/s XXXX X X X X X X X X X X X X X  Denna
Omrade 2 - SahellV Afrika Prob [%] 10 m vind == 25 m/s XKXXKXX X X X X X X X X X X X X X Denna
9 km Prob [%] 10 m vind == 33 m/s XKXXX X X X X X X X X X X X X X Denna
AOH 00z06z12z18=z = Frob[%] 10 m byvind >= 16 m/s XXXX X X X X X X X X X X X X X Denna
SahalN X X X X Prob [%] 10 m bywvind == 20 m/s XXXX X X X X X X X X X X X X X Denna
Afrika MPE Prob [%] 10 m byvind == 25 m/s XXXX X X X X X X X X X X X X X Denna
3 km Prob [26] 10 m byvind == 33 m/s XX XX X X X X X X X X X X X X X Denna
ACI 00z 06z 12z 182 Prob [%] VFR (>5km/300m) XXXX X X X X X X X X X X X X X Denna
Mali MPE X X X X Prob [%] inte VFR (>5km/300m) XXXX X X X X X X X X X X X X X  Denna
Prob [%] YMC mellan 1.5-5 km XXXX X X X X X X X X X X X X X Denna
Punktprognoser Prob [%] VYMC mellan 1.5-9 km XXXX X X X X X X X X X X X X X Denna
Mekeogram X Prob [%] YMC mellan 6-12 km XXXX X X X X X X X X X X X X X Denna
Sonderingar X |PrDb [%%] CAS low KXKXKX X X KX K X X K X X X X X X Denna |
LAMEPS-gram X Prob [%] CAS mid XXXX X X X X X X X X X X X X X Denna
Sonderingar LAMEPS X
Héjdprognoser X
TDA
Sky Diver TDA Test! X
Bullerprognos X
Model stn charts Domains
Theatre 1 1 2

Theatre 2 1 2
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Prob CAS low[%] 2015-05—13 00z+24 AR

b i"‘z ACﬂSIuwvlevel ‘ clg=180<  <300<clg
o _ _ vis<he - ef<vis

Impact
75% 50% 25%

Risk= Probability * Impact

Example:

Orange area: 0,85*0,75=0.64

thres (color) and oranage thres (contour)
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PWEDHSH ARMED ECRCES
WEATHER RE SEARCH AND FORECASTING MWODEL

Status

Omrade 1 - Europa

9 km

ADI 00z 06z 12z 18z
NV Europa/Sverige X X X X
LAMEPS X X

3 km

ADI 00z 06z 12z 18z
Sverige X X X X

Omrade 2 - Sahel/V Afrika

9 km
ADI 00z 06z 12z 18z |~ Omrad p al Punktd
SahaliV X X X X mrade rognosfalt unktdata
Afrika MPE NV Europa 9 km 20150513062 20150513062
3 km Swverige 3 km 20150513062 20150513062
AQI 00z 06z 12z 18z SAF-WRF LAMEPS 20150513002 20150513002
Mali MPE X X X X

Sahel Afrika 9 km 20150513062 20150513062
Punktprognoser Mali 3 km 20150513062 20150513062
Meteogram X
Sonderingar X Klicka fér plan av korningar
ILAMEFS-gram X
S?!']derlngar LAMEPS X vid fragor om denna sida och innehall kontakta:
Hojdprognaser X Andreas Grantinger

FM METOCC, LedR

TDA
Sky Diver TDA Test! X
Bullerprognos X
Maodel stn charts Domains
Theatre 1 1 2

Theatre 2 1 2
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SAF WRF A

ECrRs ARMED FORCES)
FORECASTING WMODEL

Status

Omrade 1 - Europa

9 km

Aol

W
EuropalSwverige
LAMEPS

3 km

A01

Swverige

00z 06z 12z 18z
K XK X X

x x

0Dz 06z 12z 18z
X X X X

Omrade 2 - Sahel/\V Afrika

m

L1}

9 km

A0 00z 06z 12z 18z
Sahel™' K XK X X
Afrika MPE

3 km

Al 0Dz 06z 12z 18z
Mali MPE X X X X
Punktprognoser

Meteogram X
Sonderingar X
|LAr.1EF'S—g ram X
sonderingar LAMEPS A |
Hiéjdprognoser X
TDA

Sky Diver TDA Test! X
Bullerprognos x
Model stn charts Domains
Theatre 1 1 2
Theatre 2 1 2

O3S FM METODC
LAMEPS-gram
S50k plats:
Stockholm

Produkter / Statistik / Information / WIMO / Vaderfall / Kontakt

eller Latflon: N /E Instruction-pdf

LAMEP S-gram for Stockholm

mellan 20150515 00z till 20150521 00=

Wilj parameter:

1. Total nbd [mmi3tim] - == = 5
2 Molnbas [m] -~ == ~ 300
3. Sikt [km] -~ = - 5

vis==5 [km]

—— Gransvirde Kontroll ——Operationell

Prognosiader ges fr NS 52 18,1 (100000.00 km Hran vaid orf). Kikika nedarr
Lk Bl punkiaria!
Skriv ut

L,?-VIEPS ram fér Total nbd 5.0
1 [BLUE: Deterministic |
40 - 4.0
= ]
3.0 - 3.0
Ezo 1z
= 1 [RED: Threshold |
1.0 -1 1.0
0.0 I, t . 1 = L T T 1 . . 1 . ! 0.0 Klicka for position!
G e B B e SR 5 B - me)
‘i}" & '\B@
Prob [%a:
a o o 0 1] (0] L1} 1] o 0 1] (] L1} 1] ] 0
prec==>5 [mmy3tim]
—Gransvirde Kontrall = Operationzll
LAMEPS-gram for Molnbas L 2500
2000 Q 3 200
?500 E 1500 ParTel e - —
—_ E Kartdata | Anvindarvillkor
1000 = L1000
500 q 500
a T T I_-r_. - ‘JT-:~.\-I_I.l T T T T ] a
P gk W B e D o P o W B e 8 uTe
0" £~ I [ 1
o )
Prob [%a:
a o (4] 0 100 91 25 16 (4] (1] 0o 25
clg==300 [m]
—— Gransvirde Kontrall —— Operationell
LAMEPS-gram for Sikt T 10
| 1
1 -1 &
Fl Ha
2 | 12
4] T T T T T T T © T T T T T Q
P PP P D PP PP PP DD P
e" o & [ 1
o B
Prob [%a:
o L] 0 o 0 41 41 a8 0 o L) 8
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Ensemble Prognossonderingar
| by Sok plats (prioriteras fore Lat/Lon):

Stockholm eller Lat/lon: N [E Rensa

Status

Omrade 1. Europa
9h - . 100 Hirection] Temp/DewPt

Der
Oper mmmm—— A2 395678410 > 4 tion!
AO 00206z 122 18z /& ' 6 Kicea i pasition
NV XX X X P e
Europa/Sverige g / M I-MedOp)-Max o 1%
LAMEPS X X |
3 km ' / B- (9 - 1 14
AOI 00z 06z 122 18: / o "
Sverige XX X X | .
/ 16- 180 - 21 ° 12
. . 200+
Omrade 2 - Sahel/V Afrika 7 AL o
9km T Y7 e
A0l 00z 06z 12z 182 / 25-2809-2 -1 3N
SahelV XX A 3 / n-0A-B o Y
Afrika MPE a | B-BEY - 15 __ Tidssteg:
3km E 300r / £
3 km I | = S eam-s = ® K00z tis 19/5
AOI 00206212218z | § | Swaww o 18 3 e K03zt 19/5
Mali MPE X X X X a | KD b SR < e kl06ztis 19/5
P P AW s o 17 ® KO9ztis19/5
| / 12+ 85083 -S4 ® kl12z tis 19/5
Era I3 | 16 ® kl 15z tis 19/5
\ 3 N-BEH - o
Punktprognoser - P * e K18z tis 19/5
Meteogram X 5001 / U-2000-3% I s 15 e K21ztis19/5
Sonderingar X - / PRI ' ® kI 00z ons 20/S
LAMEPS-gram X | A 00! oo 14 ® ki03z ons 20/5
lsﬂmeringar LAMEPS X : / st i A ® ki 06z ons 20/5
| 3 N 13
O]pToOgnoser X 1 700+ //f LN el ® kI 09z ons 20/5
| / 10- 1203~ 13 I ® ki 12z ons 20/5
10- 1102 - 12 1?2 e kl15z ons 20/5
g 800 » S =
TDA _ Joie s ® K18z ons 20/5
Sy Kiver. TIV Tt * 900} B -1 e k21zons20i8
Bullerprognos X ' il # ® Kkl 00z tors 21/5
e 177 | f | L i .__ON L gkg |0
-40 80 20 -10 0 10 20 30 1#8in
Stockholm N59.3/E18,1 D1 Valid 20150520 00:00 (00Z+24) Temporature (C)  Cloud fraction 0% 0%
Model stn charts Domains

Prognosiacer ges Br NS3.3218.1 (100000.00 ke ran vaid ort). Kiicka nedan.
Theatre 1 1. 2 L3k 8l purkans!

Theatre 2 2 Sonderingar fran DA: V&lj WMO station «
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FUTURE

A lot more is to be done with the EPS on the short-range
timescale:

* Increased spatial resolution(9 km->3 km).

«  To have ECMWEF analysis every 6 hours, i.e using global
perturbations from ECMWF EPS.

«  To conduct own local perturbations using ETKF.

Assess the uncertainty in general forecasts for the
customers. Recently formed group SWaF-SMHI. Start to
use short-range EPS products more regularly to assess the
usefulness.

Even more specific demands, for their specific system, from
the customers.
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QUESTIONS ?



