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Observation of Strong Current Events
In a Time Series of app. Eleven Years Conducted at the Baltic Coast
off the Rerik Sea Resort,

and their Impact on the Uncertainties of Surf and Coastal Current Forecasts

Military Goal

Relocatable Model Chain

Eleven Years Time Series (1997-2007) in EX - Area

Uncertainties due to Coastal Current Events

(Analysis right at the beginning, ongoing)

MREA10, 18-22 Oct. 2010, Lerici IT, Uwe Paul




Aib
German Naval Office / Geoinformation Division g/ \»

Marine
Military Goal

Task

* NATIONAL REQ CINCGERFLEET
AW, SpecOps, CrisisResponse,
MCM Sediment Transport/Mine Burial

SURF Modeling Capability Development
* NATO METOC LN Function

RF Operation Capability to Forecast

Seestate/ Surf/ Coastal Currrent

Selection of Parameters:

max. and ng - Breaker hefght; Seestatefgz%ga;;osrtgl Current
Surf Zone Width, Breakertype, for
Strength of Coastal Current; etc EX Northern Coasts

- EX - Area; Baltic Sea
Mecklenburg — W. Pomeranian Bight,
Peninsula Wustrow/ Sea Resort Rerik

- Scenario: From a Submarine near the Coast
unsersea diver will approach the Coast,
from 10m depthline ca. 1km distance.
(combat terrorism)
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Relocatable Model Chain

Data: Bathymetrie/Coastline/Topographie

Echo Sounder Data (BSH)

Coastline from ENC

|
Laser Scanning (StAUN)

Modelgrid: 1,5m Resolution
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Relocatable Model Chain

Model Chain

GSM (40km) = RSM (6km) = SWAN (1-25m) = SURF/NearCoM (1m)

Snapshot :
3h output

P
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Eleven Years Time Series (1997-2007) in EX - Area
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Wind

Timeseries of max. Wind Speed
The Ten Strongest Wind Events (red): [24.77 - 30.04 m/s]
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St t Wind Event (Vwi 1)
Wind Event 1: 18.11.2004 07:00
Max. Wind Evenl: 30.0 m/s, 282 deg Max, Wave at Time of Wind Evenl: 0.80 m, 305 deg
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Waves

Timeseries of max. Waveheight
The Ten Strongest Wave Events (green): [1.79- 2.11 m]

MORTH

Hmax 2 ol
1.94 m o
] macrs? -{—» s AL
N , . Hmax mean = 0.349m
BB BE  Hmax sigma = 0.319m
RO - Hmax max = 2.11m
8 Hmaxmin = 0

Time Series: Samples = 8935, min =0 m, max =2.11' m

Hmax = 1.6 Hs
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Strongest Wave Event (Hmax 1)

Wave Event 1: 15,12,1999 00:00

Max, Wind af Time of Wave Event: 13,0 m/s, 343 deg
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Water Level

Timeseries of Water Level
The Ten Strongest HW Events (turquoise): [6.14 - 6.76 m PN]|

1997 1908 1999 2000 2001 2002 2003 2004 . 2005
T
: W 2 W 3
675 — W4
! 5“";";5 643 m /*'6165 m /-:6,47 m
_ - 1 D.22 M ® : .
6.5 — i - 8.3
! / LEL GO e (_wa
625 — bl 6.21m 618 m 623
6 - ; |' 6
1 ] I
575 Z X i H 575
5.5 . ! ! i1 T _—
| 3 } 1 - LH ; X i
__ 525 525 _
3 L £
E G 5 E
= | J) =
475 - a7s
as 14— 45
“w Wmean =5.1m

.. Wsigma=0.2m
> Wmax =6.8m

] I =
T B L LS T RS S — gresrEservsigTraseErovTopaTrEseEoETe FrrweeTesveagceEesscacoyiTEoEieeTee 3 W l I lln — I I I
1 | | | ]
a @ W 61 94 AT B o BT W 01 O 47 1@ @ 94 € W 41 0 A7 19 @ o4 @ 0 @ &7 M 91 Q4 47T W M M 4T 10 @ ™ 4 W

Time Series: Samples = 91052, min = 3.25 m PN, max =6.76 m PN
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Water Level Event 1: 02,11.2006 00:00 (-> Wind Event 3, Wave Event 5 <-)
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14 k before, maximum 01.11.06 10:00: 29,2 m/s, 330 deg 4 k before, maximum 01.11.06 20:00: 1,84 m, 335 deg
0000 12:00 0000 1200 0000 OO0 0200 1200 1800 0000 0800 1200 1800 O00:00
K - 360 25 i L 30
29 m/S—_> — 315 » : R
“ 70 0 M= > o
- | E I\f\--_'\ [=]
E s - © og A 25 5 E1s Pra \ - 25 %
& o I A 180 = 3 i \ ¥ 180
£ VAL \ = E , / \ g
z ) ao— 185 L T | P A — 135 =
=10 — Y paptit a] < Ve, o &
by 90 0.5 Mot 90
— 45 — 45
o . ,- o o - T . o
00000 12:00 o0 1200 OO0 0000 080D 1200 1800 00m0 0800 1200 1200 0000
Movember 01 November 02 Movember 01 mber 02
Curreni af Time of W Eveni: 17.5cm/s, 95 deg Time of Water Level Event: 6.76 m PN
12 h before, mavimum 01.11.06 12:00: 61 cm/s, 99 deg
0000 000 1200 12000 0000 OE00 1200 1200 0000 o000 1200 Q00 1200 00n00
| . i | A
w00 - 360 6.8 m W1 T =
— TS I — =y
75 - - [ 2
1 z 4
w 1 - 228 2 A
3‘2 ; i"\ — g F i et P r
5 s0 —l I/ - 10 & g5 - e
= # E E Footn,
2 | : % \ s 3 = — T
25 o / p o BT A
MO ik b -
= eesnon, y f a5
o J T ° 3
0000 0600 1200 1200 0000 0600 1200 18:00 0000 00:00 1200 feales] 12100 00:00
Movember 01 November 02 Movembero1 MNovember 02

MREA10, 18-22 Oct. 2010, Lerici IT, Uwe Paul




German Naval Office / Geoinformation Division

AI ib|
g/ \}

Marine

Vel [cm/s]

1997
100

75—

50—

o

25

f
z
:
Ra

Bottom Current

Timeseries of Coastal Current
The Ten Strongest Current Events (blue): [74.79 - 94.61 cm/s]
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Time Series: Samples = 83657, min = 0 cm/s, max = 94.61 cm/s
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Current Event 1: 18.01.2007 22:00
Max, Wind af Time of Current Evend: 27,8 my/s, 2858 deg Hmax ai Time of Current Evend: 1,22 m, 306 dog
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Uncertainties due to Coastal Current Events
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Even if perfectly modelled:

3h Model-Output: Snapshot/History File
=Unlikely to capture this events

1d Model-Output: Average File
=> Smooth out the events

Conclusion/suggestion:

additional output (to 3h): in case of event
“process-controlled output’/event driven

MREA10, 18-22 Oct. 2010, Lerici IT, Uwe Paul




