Dispersion of Nutrients and Its Temporal Variations Driven
by Wind, Tides and Wave Conditions in Bocas del Toro,
Panama

Daniel R. Ramirez Cervera®-2:3, Andrés F. Osorio Arias' 2, Victor J. Saavedra Mejia' %4, Rachel Collin3

1. Universidad Nacional de Colombia - Medellin Campus, Colombia.
2. Corporation Center of Excellence In Marine Science (CEMarin), Colombia.
3. Smithsonian Tropical Research Institute, Panama.
4. Instituto de Ciencias del Mar, Universidad de Antioquia - Turbo Campus, Colombia.

*Corresponding author: drramirezc@unal.edu.co

1. Introduction _3

22-Jan-2021 01:00:00 x 10
9°22'48" N- ’
Urban Increase in Harmful Algal
development in nutrient » Eutrophication » Blooms r2212' N > Scenario b
coastal areas loads (HABs) ) Tide:
9°21'36" N- Neap
. z A\ :
Transport processes serve as Bocas del Toro, Panama, is an 8 m aves
. o« o . . o 9°21'00" N B 1.5 © Hs > 1.5 m
physical forces driving HABs island on the Caribbean coast. Its E Tp>8s
(Nie et al., 2018; Freeman et al., main town has experienced . . Dir NE
2019 t HABs in the last Winds:
). recurren s in the last years. 11 mls
9°19'48" 0.5 315°
Objective: Evaluate the dispersion patterns of
9°19'12" 0

82°15'36" W82°15'00" W82°14'24" W82°13'48" W82°13'12" W82°12'36" W
longitude (deg)—

N 03 (modeled as a passive tracer) under two

Figure 5. N 03 concentration three days after release. Large waves
combined with weak tidal currents generate flow conditions that
prevent N O3 transport into the inner bay

different oceanographic conditions.

21-Jan-2021 01:00:00

2. Modelling approach -
3. Scenario 9°21'54" N |- A _
definition and o oox E
p numerical e | é
modelling i9°21'18"N— {03 g
32;9"21'00"”‘ o.zsg w 25%  50% 80% [100%
Secondary} >{ s:ef::ieos ) — F 0.2 g
Discharge rate 91948" N1 - Hs (m)
e pi< and NO3 0.0 = [f.:uu-n:.al
2. Numerical concentration 9°19'30" N | ' o F:: i;
mOde"ing h 82°15"36"W 82°15’I00".V\./A.8vZ°14”24"W 82°13'I48"W 82°1$:12"W 82°12’I36"W 0 B3 1620
, v ‘ longitude (deg) — —
s N\ Model dispersion Figure 6. Wave-induced currents filed in the i
i ) ' W:\,e ‘ of NO3 as study area under Scenario A conditions. The star Flgu;el’z - Wave rose De;)cember—Je.lnclllary )
I:g::;%‘f';la_rgx)s propagation 3 ::::'rv;:ff;irt indicates the location of the sewage outfall. ebruary over a 10)-year perio
: (Delt3D-WAVE) 28 scenarios °
o . 4. Conclusions
Water level and Significant ;_3 g
currents ‘ ‘ wave height 4 8 4. Identification of
\/ dispersion patterns e Hydrodynamics in Bocas del Toro is dominated by tidal
Pm:ary | Results fitted | No currents. However, due to their relatively weak velocities
J o field data? | (<0.3 m/s), wave-induced currents can influence the
lves (Water level R? = 0.99; Hs R2* 0.75) ostan st torais circulation patterns and consequently nutrient
scenarios 1or dispertion o o
Couple FLOW+] ) dlspersmn.
WAvE | o During periods of increased wave heights, such as
Figure 1. Conceptual workflow of the methodology used in this study. December to February, wave action creates flow
3 DISp erSiOn p atterns conditions that limit nutrient transport into the inner
‘ bay.
et . e Wave-induced currents, commonly ignored in nutrient
Niida S x 10 ° ° ° °
2248 N : dispersion studies, should be considered as they can
affect the transport and distribution of nutrients in
— 2.5
vz . coastal zones.
Scenario A . . . . .
. | o Future work: identify the combination of tides, waves and
: STw!e= wind conditions that lead to higher accumulation in the
§ prlng [ [ [ ° [
$ oroo 153 Waves: inner part of the bay to link this knowledge with risk
2 Hs < 1.0 Y
£ S<1.0m
5 Tp<8s management.
9°20/24" i Dir NE
Winds: f
1.8 s References
255°
-Freeman, L. A., Corbett, D. R., Fitzgerald, A. M., Lemley, D. A., Quigg, A.,
9°19"12"
82°15'36"W82°15'00"ws2°1|i'§;'t'uv(;/22(;g;18"W82°13'12"ws2°12'36"w ° & Steppe, C. N. (2019). Impacts of Urbanization and Development on
Figure 2. NO, concentration three days after release. Estuarine Ecosystems and Water Quality. Estuaries and Coasts, 42(7),
Higher accumulation occurs in the inner bay. 1821-1838. https://doi.org/10.1007/s12237-019-00597-z.
wosamawom N -Nie, J., Feng, H., Witherell, B. B., Alebus, M., Mahajan, M. D., Zhang, W., &
— H 045 Yu, L. (2018). Causes, Assessment, and Treatment of Nutrient (N and P)
ool : I ” Pollution in Rivers, Estuaries, and Coastal Waters. Current Pollution
9°21'36" N |- --0.35% Reports, 4(2), 154-161. httpS://dOi.OI'g/].O.1007/540726-018-0083-y
" 9°21'18" N - Lo '§)
w Acknowledgments
202Ny . I would like to acknowledge the National University of Colombia, the
e LC Smithsonian Tropical Research Institute, the Center of Excellence in
. - Marine Sciences (CEMarin), and the OCEANICOS research group for
c S L : their support in making this project and presentation possible.
longitude (deg) — S
Figure 3. Wave-induced currents filed in the Figure 4. Wave rose for September-
study area under Scenario A conditions. The star October-November over a 10-year
indicates the location of the sewage outfall. period

1
7
w2l o

4™ INTERNATIONAL WORKSHOP ON WAVES,

NACIONAL STORM SURGES, AND COASTAL HAZARDS

Incorporating the [8th International Waves Workshop

DE COLOMBIA



https://waveworkshop.unican.es/

	Diapositiva 1

