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Freshwater Ecosystems of Puerto Rico

Llanura de
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https://www.redalyc.org/journal/721/72157132006/html/
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Reduction of mean annual rain, 25-50% reduction

@ Mean Annual Rainfall 1981 - 2010 Q
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Reduction of mean annual rain, 25-50% reduction

w»“"““m“‘s% - *EA T”€
_ P o Y -
&) Mean Annual Rainfall 1981-2010 4 |\ MeANANMATANALINI20 &

PUERTO RICO

Puerto Rico

Saint Thomas / Saint John

ST. THOMAS / ST. JOHN

Total Rainfall (inches)

c e
. i 15 el 5.86 40.91
= 46 < o
Annual Rainfall (Inches) e ik 2030 [ 100- 110 ,"rsbj . Wy
= - - x I 30-40 [N 110 - 120
25-30 55-60 [ 85-90 [ 115- 120 145 - 150 i i
I 30 - 35 [0 60 - 65 [ 90 -95 [ 120 - 125 [ 150 - 155 B 40 - 50 [N 120 - 130 ) ;
B 35 -40 [ ]65-70 [ 95 - 100 [N 125 - 130 [ 155 - 160 & —— [ 50 - 60 NN 130 - 140 S (el
B 40 -45 | 70 - 75 [ 100 - 105 [ 130 - 135 [ 160 - 165 ; . [Te0-70 WM 140 - 150 Bl 4341 3711
I 45 - 50 [ ] 75 - 80 [ 105 - 110 [ 135 - 140 [ 165 - 170 [ 170-80 [ 150 - 160 808 e
B 50 - 55 [ ] 80 - 85 [ 110 - 115 [ 140 - 145 [ 170 - 175 ST>CROIX [780-90 [ 160 -170 ; o8

[ 90 - 100 N 170+

https://www.weather.gov/sju/climo_pr_usvi_normals

® PR-CCC.ORG | W @prclimatechange ®



PUERTO RICO

@ & Ecology and Biodiversity of freshwater ecosystems

Puerto Rico Percent Area in U.S. Drought Monitor Categories
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Puerto Rico Percent Area in U.S. Drought Monitor Categories
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July 01, 2014 Monthly Observed Precipitation
Created on: March 12, 2022 - 23:34 UTC
Valid on: August 01, 2014 12:00 UTC
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Reduction in surface water availability

USGS 50053025 RIO TURABO ABY BORINQUEN, PR USGS 50053025 RIO TURABO ABV BORINQUEN, PR
(Drainage area: 7.16 square miles, length of record: 31 - 32 years) (Drainage area: 7.16 square miles, length of record: 31 - 32 years)
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Climate change and its effects in freshwater dynamics:

Llanura de
inundacion activa
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Effects on:

LI —
Humanos Egrettacaervlea
Una gran cantidad de personas Ave, se alimentan de
en Puerto Rico se dedican ala peces, ranasy crusticeos
pesca artesanal de pecesy
camarones

Sycidium plumiert

Anguiiia rostrata
Pez. se alimenta de camarones y

peces Se encuentra mayormente

refugiada bajo rocas o troncos de
madera en los rios

Biopeliculas.
Son un agregado de algas,
hongos y bacterias. Pueden
crear su propio alimento

® PR-CCC.ORG | W @prclimatechange

Pez, se alimenta de
biopeliculas que crecen
sobrelas pledras. Se
puede encontrar adherido
alas piedras en el fondo
delos rios

r—

Ranas
Los renacuajos se alimentan de
biopeliculas. Los adultos se
alimentan de invertebrados
acuaticos

Macrobrachium carcinus
Camarbn, se alimenta de odonatos
ranasy peces (Sycigium). Se
encuentran refugiados en cuevas

N

Odonatos
Son inventebrados (Nbélulas), se
alimentan de larvas de peces, y
anfiblos. Los adultos se alimentan
mayormente de otros
Invertebrados acudticos
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Longitudinal dimension: Instream flow reduction

Normal flow
length

T temperature T solutes T density
| DO T organic matter 1 predation
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Bonada et al.; 2020.
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* Longitudinal dimension: Instream
flow reduction

— Instream barriers on migratory
fauna (sand berms)

— Favor tolerant, exotic fishes
— Alteration of nutrient dynamics

A300

Abundance N Natives
=1 Introduced
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200 -
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100 -+
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50

0~
2008 2009 2010 2011 2012 2013 2014 201522015b2015¢ 2016

Ramirez et al., 2018.
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Longitudinal dimension: Instream flow reduction

Reduction in habitat availability and quality

http://www.explorapr.org/2014/10/refugio-de-vida-silvestre-lago-la-plata.html
https://www.drna.pr.gov/wp-content/uploads/2017/01/Informe-Sequia-2014-2016.compressed.pdf
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Longitudinal dimension: Instream flow recovery

Reduction in habitat availability and quality
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Longitudinal dimension: Effects on vegetation

Loss of mangrove vegetation, degradation of habitat quality,
Salinas, PR

Photos provided by Francisco Catala
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Lateral dimension: Effects to riparian vegetation

Prieta Stream normal conditions Prieta Stream durlng 2015 drought

Abundant riparian cover Loss of foliage Pulse of organic matter
Evident stream flow | stream flow 1 carbon in the soill

https://cals.ncsu.edu/applied-ecology/news/what-is-causing-caribbean-rainforests-to-dry-out/
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Lateral dimension: Impacts to riparian vegetation

 Stream acidification Acidification Experiment, Quebrada
— CO, addition in July 2014 Buruquena, Luquillo Experimental Forest
— pH reduction from N [ oeco
7.13t0 5.42. , l | e
. % %k
H+ H+
(moles per liter) (moles per liter)
Acidic e = ¥
: 2 0.01 §:~4 i
E 0.0001 § |
e 0.000001 |
Neutral 2
0 0.0000000001
2 0,000000000001 ° T : knjection ) Firs ‘ sacond
Basic (or Stations
“alkaline”’ | 14
) O Klem and Gutiérrez-Fonseca 2017

pmel.noaa.gov
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Lateral dimension: Reduction of nesting areas for fish

« (Carraizo

DMPA, DRNA.

® PR-CCC.ORG | W @prclimatechange




CLIMATE

@ cone:  Ecology and Biodiversity of freshwater ecosystems

PUERTO RICO

Lateral dimension: Increases in of urban and coastal floods

NORMAL CONDITIONS FLOOD CONDITIONS

oldor river channed and Scodplain sediments

Toa Baja /

Top: https://www.elnuevodia.com/noticias/el-tiempo/notas/el-servicio-nacional-de-meteorologia-anticipa-el-desarrollo-de-mas-aguaceros-en-
la-region/; Bottom: River Features - Geo for CXC
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Take home message:

* The temporal dimension (drought) modifying the
longitudinal and vertical dimensions of riverscapes.

— Changes in habitat quality and quantity

Puerto Rico Percent Area in U.S. Drought Monitor Categories

| = 2 3 “ g ‘ p" :é;‘ E
Paleo-canales Fético Q F =
® PR-CCC.ORG | W @prclimatechange ®



C e Ecology and Biodiversity of freshwater ecosystems

PUERTO RICO

Vertical dimension: Reduction of aquifer recharge
= USGS
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