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Regional Governance in the Gulf of Mexico
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Gulf of Mexico Key Stressors
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* Deforestation 20 main watersheds draining water into the Gulf 10.6 x10'! m3 x year
oy Biodiversity 20,796 spp (340 endemics)

¢ Land use change B

e Basin deterioration Productivity: 300gC/m?/yr

* Load capacity decrease Population: 55 million living in coastal satates (40 USA, 15 Mex)

e Watershed overexplotation
e Water and basins pollution



Hypoxia, dead zones, nutrient overloading
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Watersheds Trigger Regulatory
Mismatches — Gulf Hypoxic Zone is
Example

* Discontinuity

— Spatial and temporal
difference between

Mississippi

cause and effect of 'Ver Basin

problem

* Fragmentation

— Regulatory authority is
divided among many
laws and jurisdictions




~.NOT Just a Nutrient & Hypoxia Talk

>Lanélsoafpe Change and Loss of Carrying Capacity and
Natural"Functions

»Sediments 2
>Contaminants © «
»Pathogens
»Nutrients
»Eutrophication

o
”~

»Hypoxia
»Harmful Algal Blooms

But, YES, the Mississippi River



“Our rivers are
too large to have
nutrient problems
and dead zones”

Land-Ocean
Interactions in the
Coastal Zone
(LOICZ/IGBP) Open
Science Meeting, Bahia
Blanca, Argentina,
November 1999
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EXPLANATION
0.6% Urban land
58% Predominantly agricultural land
18% Predominantly woodland
21% Predominantly range or barren land }3

[w& w Wetlands
Water
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Mississippi River drainage basin, major tributaries, and land uses, and the 1999 Gulf of
Mexico hypoxic area. Source: Goolsby, 2000.




MINNESOTA 2
NORTH%DAKOTA : i T S \,/ i

1 5%
__“%__ ? ‘\ /\

SOUTH § DAKOTA N f (/\

\ MICHIGAN

),,,.)

XU\DIPNA

o

7 OKLAHOMA 7, ,\{

350 :_ °¢

0 500
Mean water discharge,
in cubic kilometers per year

FERL
s

0 100 200 KILOMETERS
R

0 100 200 MILES

Atchafalaya

Gulf of Mexico

Relative freshwater discharge of Mississippi River tributaries to the amount delivered to the
northern Gulf of Mexico. Widths of the river and its tributaries are exaggerated to indicate

relative flow rates. Source: Meade, 1995.



1980-1990

Burlington

Gulf of Mexico ] Gulf of Mexico

Suspended-sediment
discharge, in millions of
metric tons per vear

Mississippi River suspended sediment discharge, ca. 1700 (estimated) and 1980-1990. Values
in millions of metric tons per year. Widths of the river and its tributaries are exaggerated to
reflect relative sediment loads. Source: Meade, 1995.
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The average annual concentration of suspended sediments (mg IY) at New Orleans (from Turner
and Rabalais 2003) and the annual discharge of the Mississippi River at Vicksburg, MS (cms X
102). Note: the gradual decline in suspended sediments from 1880 to the early 1950s (the rise
before 1880s is not shown); the more rapid decline in suspended sediments in the 1950s and
early 1960s; the fluctuations in river discharge around an average value from 1880 tp.1990.
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-Along with levees, locks and dams built in the Mississippi River
‘& watershed have reduced sediment deposition by 80% since 1850
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Watershed Landscape Change

Loss of Virgin Forests Drainage of Land, Tile Drains




Longitudinal Changes in Mississippi
River Floodplain Structure

by
Robert L. Delaney’ and Mary R. Craig®
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Figurs 1. Mississippl River Segments

Table 1. Mississippi River Floodplain

River Segment

Approximate Floodplain
Acres in 1,0002

Headwaters

328

Upper Mississippl (N)

456

Upper Missisaippl (5)

1,006

Middle Missiasippi

563

Lower Mizsgissippi

Deltaic Plain




Ecological values of annual flood pulse

1. Fish spawning, feeding, growth
Heron/egret feeding

Life history trigger for many species
Refreshment of isolated backwaters
Vegetation diversity

Terrestrial trapping of sediment

OOl hwh

High water

FLOOD ZONE

Low water
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Figure 22 Lead in River Waters and Sediments
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FIGURE 2-15 Mercury dissolved in Mississippi River water. Source: Garbarino et al., 1995.




mical pollutants
from
human activities
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* N
of Mexico

.. _..September 24-29,2005 *

Karenia brevis Blooms in 2005 - Reported from Tamaulipas to Florida
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Mississippi‘River -
~l Gulf of Mexico Ecosystem Continuum
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Source: N. Rabalais, LUMCON "/

e up to 22,000 km?
e 4 -5 m nearshore to 35 - 45 m offshore

e 0.5 km nearshore to 100* km offshore
e widespread and severe in Jun — Sep




Nltrogen Inputs to the MISSISSIppI Watershed
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Nutrients Delivered to GoMx

S PHOSPHORUS NITROGEN

P Sources

~" M Corn and soybean crops
[J] Other crops
@ Pasture and range
M Urban and population-related sources
M Atmospheric depaosition

U.5. Depantment of the Interior

U.5. Geological Survey . Natural Iand

Yield (kg km™2 yr'1) \. .z & X Yield (kg km™ yr'1)
Bl <0.1 B <1
Bl o0.1to1 Bl 1t 10
110 10 10 to 100
10 to 50 100 to 500
Bl 50to 100 B 500 to 1000
Bl - 100 Bl - 1000

Alexander et al. 2008 & ittp://water.usgs.gov/nawqga/sparrow/gulf_findings/



?-4;," . The Future
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Cllmate Change
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Increased Population

'Increased Agribusiness
Increased Atmospherlc
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Grljalva-Usumaci_nta River Basin




Whereas in Mexico:
. Tuxpan-Jamapa Veracruz

- \
B -

. L s . . . K
: T \ oA ot \\ R T \ :-(_‘)
RANGO Py e Lo - N 2
B DEFICIT 0<DR<=1.4 P ) ’ Y ) 3

1 EQUILIBRIO 14<DR<=3.0
I DISPONIBILIDAD 3.0<DR<=9.0

I ABUNDANCIA DR>9,0 = poye ',' 5 ' R < ‘a Nautla I'Iver
Actopan river o AR ,
basin

Jamapa-

~Cotaxtla riveg

PP e T / 7 - 4 .
£t /_..".»A _‘-—.":

Consejo de Cuen pa
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Deficit of 60.42% L N | BEE
In domestic water
supply




Norte
60 Industrias
Principal: Beneficio
del café y petrolera
Descargas.23.44
Mm?

Tratadas:
17.46Mm?

Por tratar:5.98Mm?

Bajo Panuco

27 Industrias
Principal: Quimica y
refinacién

Descargas: 10.47Mm?
Tratadas: 0

Por tratar:10.47 Mm?

Centro
90 Industrias

café

Principal: Beneficio del

Descargas: 171.63Mm?
Tratadas:24.51 Mm?
Por tratar:147.12 Mm?

Papaloapan

72 Industrias
Principal: Azucar,
beneficio del cafe,
alcohol
Descargas:287.77 Mm?
Tratadas: 185.77Mm?

Por fratar: 102.2 Mm? e

Coatzacoalcos
51 Industrias

| Principal: Quimica y

petrolera y
petroguimica
Descargas:178.87
Mm?

Tratadas: 93.11Mm?
Por tratar: 85.76 Mm?




B : 2
“le_‘(;‘

I‘»FIOOdIngS HeaVy rg‘jn e I:]eadwater deforestation

-~
S~

=

.

—_— -
—_— _~ o

In 2005 (Puebla-Veracruz), precipitation of
4 743-844 mm in 4 days. Land use change +
.‘ deforestation caused 40% of total failure.
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’»},ﬁ Landscape of Veracruz Hills'and Coastal Plains
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8,000 has/yr

20,000,000 tons

15km
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More Nutrients >>>
More Phytoplankton >>>
More Carbon Reaches the Bottom >>>
More Oxygen Consumed >>>
More Hypoxia

Photo: N. Rabalais, LUMCON
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