Deltares
s

Development of a
_global tide and surge model

\ 2nd JCOMM Scientific and Technical Symposium on Storm.Surges,

8-13 Nov. 2015, Key West, USA; Martin.verlaan@deltares.ni



* Introduction

 Development of GTSM version 1

» Reanalysis of extreme sea levels

 GLOSSIS operational forecasting

e Tropical cyclones

 Model improvements — towards GTSM version 2

2nd JCOMM Scientific and Technical Symposium on D e lta re S

Storm Surges, 8-13 Nov. 2015, Key West, USA



Computing water levels dynamlca (surge, tide-etc.
during any significant events but alse to for statisticyanalyst
Study the effect of MSL on tide and water Ievel globally :
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Grid_in Dflow-EM | Ty

Unstructured approach - step 1: grid thinning at high latitudes
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This Dflow-FM grid uses triangles and rectangles
for local grid refinement. Resolution is based on Courant number. Delta fes
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1.

Self attraction and loading
Tides maodify the gravity potential

Computationally expensive so we use simple
approximation

Internal tides

Tides create internal tide T
where there is stratification
and steep bathymetry t

introduce dissipation (roughly ¥ of total § [EaEa
tidal dissipation on global scale)

Latitude [deg)
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Altimeter observations:
- assimilated FES2012 gridded data
- very accurate on deep water

Automated calibration: ~

5 L < - 21 parameters
- deep water series Jan2007 OpenDA

=

FES2012

L
=200 =150 =100

Calibration parameters:
- Depth & Friction
- 7 regions
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Region
Arctic

N. Atlantic

S. Atlantic

N. Pacific

S. Pacific
Indian Ocean
S. Ocean
Total

Before
5.1 cm
9.4
12.1
8.1
11.2
11.7
12.4
10.2

After
3.2cm
7.4
8.4
6.2
7.3
8.2
10.2
7.4
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lattitude

[m]

RMSE based on model results and observations for January 2007
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After calibration

tide [m]

0.8

0.6

a.4

0.2

South Pacific Ocean (-135.00, 0.00), RMSE =0.052 m, r = 0.994
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minute/day

16
14
12
10

= ka3 = O @0

GTSM computation time on a cluster

wall-clock in minutes per simulation day

Tz 4 8 12 18 24 32

Mumber of cpu-cores (each i¥ processor has 4 cores)
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Reanalysis of - N
extreme sea- Iével..

Interim wind data
cooperation with VU
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surge level [m] surge level [m] surge level [m] surge level [m] surge level [m]

surge level [m]

a @ Boston, United States (RMSE = 0.14 m)

2007
2 —— modelled surge levels
of —— observed surge levels
_2 1 | L 1 | | 1 | | L 1 J
J F M A M J J A S 0] N D J

d Bluff Harbour, New Zealand (RMSE = 0.09 m)

_ 1 | 1 1 | | | | 1 1 1 | J

J F M A M J J A S ] N D J
e ® Kushiro, Japan ( RMSE = 0.06)

_1 1 | 1 1 | 1 | | | 1 1 J
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f Zanzibar, Tanzania (RMSE = 0.09)
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a

RMSE (m) surge
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Tropical Cyclones — work is under wa

| Distribution of r‘yr‘lnnpq

UHSLC observation stations

Tropical cyclone frequency distribution

B ® norisk
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@ moderate risk 50- 70%

@ high risk 80 - 100%
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towards GTSMVv2.0
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Simplified formulation

Work of: Shobhit Jain

Energy Dissipation - Bottom Shear (Wim?)
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Tide SAL tide

SAL tide

0.08
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10.02

1-0.02
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Work of; Camille le Coz Deltares
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FEWS Global Storm Surge Information System (GLOSSIS) (Operator Client)

05-09-2015 09:00:00 GMT

] .o
]
Lo

b

External: 06-09-2015 00:00:00 GMT

Map | ﬂTimeselies Data L& Spatial Data O X b anual Forecast | l‘ F
‘5 Lugs‘

ellaanm Current system time:06-09-2015 11:00 GMT s ! . P - : g N 0.0 MB/s 273 ...

gl e i ¢ Nasa: aug 30
JRC-Deltares cooperaion September 7-8 2015 Delta res




Deltares




Conservation of momentum
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