Recent Discoveries (Challenges )

at the Land-Receiving Water Interface
Sibel Bargu
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Increasing Human Population and Resource
Requirements
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— 60% world population

— More than 50% of the world's population lives in Asia and most of

Asia's population live in deltaic areas

— 2/3 middle/large size cities




A. Watershed Alterations

Levees: Protection from Flooding

*ALTERED RIVER FLOW
*FEW NUTRIENTS AND LESS SEDIMENTS TO WETLANDS
*\WETLAND LOSS

Sea Level Rise and Subsidence

Diversions: Reconnect the River with the
Marsh

By NASA Earth Observatory

COASTAL MORPHOLOGY CHANGES
SALINITY INTRUSION
WETLAND LOSS
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Fig. 3. Long-term trends in the use of nitrogen-based fertilizers and the number of



Degradation of Water Quality
EUTROPHICATION

“* Hypoxia

“* Harmful algal blooms

% Reduced benthic biomass and biodiversity.
% Fishery and seafood industries.

* Fishermen and coastal state economies




HYPOXIA

Nutrients, Increased Growth, Low Oxygen...




Rabalais et al. 2010; modified from Diaz and Rosenberg 2008

Boesch 2002 & Diaz unpubl.




U.S. Hypoxic Trends for Estuarine and Coastal Systems




Bottom-Water Dissolved Oxygen July 18-21, 24-30, 2011

Data source: N.N. Rabalais, Louisiana Universities Marine Consortium, R.E.
Turner, LSU

The Mississippi River is the largest river system
in North America and among the largest in the
world

by length 6,300 km, it is the forth longest

Discharge—seventh in the world (530 km3/y)

Sediment—tenth in the world (210 million t/y)




he “Dead Zone” is ....... not completely ‘dead.

But.... effects of hypoxia
on fisheries resources are big

e Direct mortality
Altered migration

Reduction in suitable
habitat

Increased susceptibility
to predation

Changes in food resources
Susceptibility of early life stages Photo credit: Kerry St. Pe

Photo credit: Franklin Viola




and “Redfield” ratios

(Photo: Q. Dortch)
Si:N>1:1
diatoms as prey

l

zooplankton as
Grazer
|

desirable fish
community

Food Web Alterations

Officer and Ryther’s Hypothesis C:Si:N:P = 106:15:16:1

Si:N<1:1
flagellated algae, incl.
harmful algal blooms

zooplankton reduced

undesirable or reduced
fish stocks

Nitrate Flux (mol s')

A shift from heavily silicified to less
silicified, including the HAB
Pseudo-nitschia
(indicates less silica availability but
competitive advantage with
increased nitrogen)

Richardson et al. 2009




Harmful/Toxic Algal Blooms (HABsS)




“The sea-surface temperature rise, increased industrial creation of hard substrate and
fish-attracting structures, petroleum production platforms, and probable habitat/range
expansion of both Gambierdiscus and toxic fish in the future suggests that the risk is
unlikely to diminish and could increase.” (Villareal et al., 2007)

Photo: Mark Benfield, LSU

rst.gsfc.nasa.gov http://www8.nos.noaa.gov




INSIDE ENVIRONMENT Breaking News, East Multnomah County »

Local News : . ) . i
win &he Oregonian Algae blooms on increase in state; officials cite
Mechanism of algz. environmental news changing conditions, better monitoring

Muskegon
hr 9 l * Subscribe to Muskegon Chronicle
C e * Today's Paper & More

Lakes’ toxic algae blooms know no
boundaries

Algae bloom doses Halfmoon Pond

Algae poses potential health risk

Scientists Study Whether There's Any Link Between Lou Gehrig's Disease and Water Quality

By Amy Quinton on Monday, June 15, 2009,

MNew Zealand Starship reluctant to give back cash

Councils, health agencies warn of toxic
algae blooms this summer ; social problem



TOXIC CYANOBACTERIA BLOOMS
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Effects of freshwater input on nutrient loading,
phytoplankton biomass, and cyanotoxin production
in an oligohaline estuarine lake
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Abstract  Pulsed river water events can increase
nutrient levels potentially translating into enhanced
primary production, phytoplankton community shifts,
and bloom formation. The Bonnet Carré Spillway is a
managed river diversion which can be used to redirect

Movember 2010/ Published online: 26 November 2010

gradually mixed together after the Spillway was
closed, indicated by the reduction of the horizontal

salinity gradient. The river pulse increased the lake
nitrate and dissolved reactive phosphorus concentra
tions to more than five times the lake background in

Fig. 5 Concentration of
microcystins {ug MC 17"

(n = 19} in surface water of

sampling stations. Darhed
horizontal ine represents
Warld Health Organization
(WHO) advisory limit for
tolerable daly intake {TDI)
of 1.0 pg MC 1!
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Microcystins (ug L)

obtained on- Apri Wwith sampling stations
{red @) superlmpnsed Sedlment laden river waters exhibit
relatively high red band reflectance values and are depicted in
orange tones. Low reflectance values are depicted with blue
tones. The land has been colored black.




Impairments from nutrients are significant,
but are not the only stressor

http://theaterturtle.glogster.com/plastic-pollution/

environmental370mary. com




www.chbc.com

sublethal
populati

vell de

April 20, 2010 Deepwater Horizon drilling rig explosion



Socio-economic losses and
Collaborative Efforts in Communication

Stressors: International aquatic hazards
s ulli to humans and animals

Recreation/tourism
Monitoring/Management

Strategy |/

{

Monitor Data Interpretation,
System Model Analysis &
Response Improvement

Adaptive management framework that connects monitoring, analysis, and management actions
with continuous feedback for improvement. Research and management needs are a continual
input to the adaptive management scheme. (Rabalais et al. 2002).




