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Background

A high-resolution 3D coastal ocean circulation model, with a high-
resolution unstructured grid (1-350 m), is being implemented for La
Parguera, Lgjas; a region that comprises of a sharply varying bathymetry,
islands, mangroves, and reefs. The Finite Volume Coastal Ocean Model
(FVCOM) was used to simulate the nearshore currents and water levels.
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This model has been implemented in order to understand passive tracers
transport throughout La Parguera, Lajas. Passive fracer behavior can be
associated with low pH water transport originating from local mangroves.

Fig. 1. Unstructured grid of La Parguera, Lajas for FVCOM. Colors represent depth in mefters.

FVCOM SWPR Maximum Surface Currents,
Time Range: 2019/Feb/28 00:00:00 - 2019/Mar/09 00:00:00
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Fig. 2: 10-day simulated maximum surface currents speed. Strong
surface currents can be seen in areas of flow impingement or
constriction. The vectors show the surface current direction and
colors indicate the surface current speed. Red circles mark the
locations of the data probes.

Speed [cm/s]
HElv > 20
16 <U<20

12<U<16
T ls8<U<12
B4 <U<s
o <U<4

Currents at-67.0538,17.9536

N
68.8889%

- 851
o 41.3333%
27.5556%
1arme%

Speed [cm/s]
HElvU > 14
El11.2<U<14
[ |84<U<11.2
[ 166<U<84
28 <U<56
Hlo <U<28

Currents at-67.0369,17.957

92.2222%

- 55.3333%

- 368889%

18.4444%

Speed [cm/s]
HElv > 18
144 <U<18

10.8 < U< 14.4
[ 172<U<108
36 <U<7.2
HlOo <U<36

Currents at-67.0499,17.9518

81.1111%

. 48.6667%
. 324484%
. 16.2222%

Speed [cm/s]

HElv > 25
Bl20<U<25
15<U<20
[ 1o0<U<15
5 <U<10
o <U<5

Currents at-67.0405,17.9587

82.2222%

- 49.3333%
32.8889%
| 16.4444%

Speed [cm/s]
ElvU > 25
20 <U<25

15 <U<20
[110<U<15
Ils5 <U<10
o <U<5

Speed [cm/s]

Bl > 12
Blos6 <U<12

72<U<96
48 <U<72
24 <U<48

o <U<24

Currents at-67.045,17.9527

Currents at-67.0473,17.957
N
i 78.8889%
- 631
NP
- 31.5556% .
15.7778%

Depth [m]

-67.06 -67.05 -67.04 -67.03 -67.02 -67.01

Fig. 3. Bathymefry of La Parguera, Lagjas, used in FVCOM
computational domain. Colors represent depth in meters

Fig. 4: Directional roses located around Cayo Enrique as specified in Figs. 2 & 3.

Future Work

« The preliminary resulfs show promise in becoming a reliable forecasting/hindcasting tool, buf in order to capfure localized physical phenomena, it is
necessary to implement additional datasets info the model such as:

« Changing atmospheric forcing files (atmospheric pressure, wind stress, radiation fluxes, among other parameters) to CARICOOS WRF-ARW .
« Implementation of a variable bottom roughness map based on CFMC Benthic habitat Mapping for La Parguera.
« The use of offline particle tracking (PTM) to study circulation pafferns around La Parguera.
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Use the controls for the image loop. Use GRID to choose the location.
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Fig. 5: (a) Benthic habitat maps depicting different sea bottom classes; (b) CARICOOS 2 KM WRF-NMM snapshot; and (c) Particle Tracking Model (PTM) runs released at Parguera using ROMS output. A
similar study will be performed in the coastal waters of La Parguera in an attempt fo understand the circulation/fransport patterns.

References: B. et al, Shallow-water benthic habitats of southwest Puerto Rico, Tech. rep., NOAA National Centers for Coastal Ocean Science Center for Coastal Monitoring and Assessment (2012).




