Galveston Bay: changing land use
patterns and nutrient loading.
Causal or casual relationship with
water guality, quantity, and
patterns?
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» Report Summary

»2016-2017:

»Monthly Monitoring, Inflow, Nutrient and Phytoplankton
Dynamics

»1990-2014.

»Understand Nutrient Loading and Impacts of Changing
Land Use

» Fun findings from summarizing almost a decade of datal
»What next?
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Freshwater inflows (cfs)

a USGS
USGS 08066500 Trinity Rv at Romayor, TX
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» Major In spring
2016 and August 2017

» Can compare effects of
prolonged flooding vs.
extreme weather

Discharge, cubic feet per =zecond
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Jan Har Hay Jul Sep Hovy Jan Har Hay Jul Sep Hov
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— Discharge == Period of provisional data
== Period of approved data
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Dissolved Nitrogen to
Phosphorous Ratios

DIN:Pi1 Ratio
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» Oscillations in these parameters are difficult to relate directly to
freshwater inflows; complicated by light availability and flushing

» Values are within range reported for other estuaries

Chlorophyll-a (ug/L) Gross Primary Productivity
(g-C/m?/day)
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Phytoplankton Community
Composition - Pigments

. . . m & Carotene
dominant in while 19'Hexanoyloxyfucoxanthin

dominant during m 19'Butanoyloxyfucoxanthin

. m Chlorophyll ¢3
Increased prevalence of following

B Meoxanthin
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Dinoflagellate
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m Violaxanthin
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N-Trinity River

Inter-annual
oscillations which
could not be linked
to drive flow or
other factors
(waster water
plants, dams, etc..)

NO,+NO, (uM)
= et L ¥] (¥ = (%] (=)] |

. ‘IIII.I [ III|IIIIIII‘II-'.ll‘III‘l III‘ III
T TirrrTTa L TrrrrrrrrrrrrrrrrrrrTrrrrrrrTTrrTrT T

R ||II‘ I‘Illlll I
'\:&Q {:?JN _{_@q’ '\{g’?} "\-Eg;b‘ "‘Eﬁ’j N’cg’}b '\Eg’;\ "‘th% "‘:ﬁq 'L@%’L@»W@mﬁp@% 'L@b "Esg’) “lré)h "IES;\ "Eg;b '"qu "PNQ

Year




»Examined land use land change
maps 1992-2014 (HGAC databases)

»Examined water quality (TCEQ,
other state agencies and ourselves)




Changes in Land Use

1996 NOAA Land Cover

Land Cover Classifications
I:l Barren Land

I cutivated Crops

I O¢cidusus Forest

- Developed, High Intensity
I Oeveloped, Low Intensity
I O+ eloped, Medium Intensity
7] Developed. Open Space
I Ervergent Herbaceuous Wetands
I vergreen Forest

:I HayPasture

[ | Herbaceuous

[ Mied Forest

I Cren Water

'_] Shrub/Serub

| Woody Wetlands
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2011 NOAA Land Cover

Land Cover Classification
I:l Barren Land

I cutivated Crops

I O¢ciduous Forest

I C:veloped, High intensity
I Developed, Low Intensity
I C+veloped, Medium Intensity
7] Developed, Open Space
I Emergent Herbaceuous Wellands
I =ergreen Forest

:I HayPasture

[ | Herbaceuous

] Mied Farest

I Cren Water

'_] Shiubd/Senb

| Weody Wetlands

Change of Area Share by Land Cover Type
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Land Cover
B AGRICULTURAL

DEVELOPED
FOREST

B GRASS
WATER

B WETLAND

cover experienced the greatest loss, primarily due to

were also lost to ; agricultural (cultivated) lands and also
lost
were converted into , to associated with urban

community centers connected to waterways




»Transect line chosen to =
examine connection R
between river flow, gulf
and water quality in the

bay

Gulf Of Mexico
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Salinity 2008-2018
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Dissolved Nitrogen to
Phosphorous Ratio 2008-2018

Gulf Of Mexico
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Chlorophyll a 2008-2018
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» Historical record sparse
» Blooms occur on a semi-regular

cycle

» Infrequent that they are associated
with harmful — toxin producing
species




tamugifcb Search

Select time s=ries 5 View MEetics: trigger rate femps idity See recent activity
Data olume (t otal 2161 bins, 78.09 GB)
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» Resource managers (health dept,
texas parks, etc.) can checkin
daily

» Library focuses on all species not e
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Thank you!

Questions?

Antonietta Quigg, Jamie Steichen and Rachel Windham
Department of Marine Biology
Texas A&M University Galveston (TAMUG) campus
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Supplemental Slides



Developed land

More developed land towards
present

Positive correlation with

which we hypothesize may be the
result of reduced freshwater
inflows (total volume) to the bay
as a result of diversions for
upstream uses

In present result of
Clean Water Act and other
policies; or less flows

PCO2 (24.1% ol1total variation)

PCO1 (57.9% of total variation)



Agricultural lands

Less ag land towards present

In 1996, ag land associated with
high In bay; with

Lower nutrients in present result
of Clean Water Act and other
policies
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PCO1 (57.9% of total variation)




Forest lands & grass lands
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Less forested land towards present; significantly more grass lands




Wetlands

Significant losses towards present

Increasing NEELRRVE
cannot replace our freshwater
wetlands; restoration efforts are
focused on brackish/marine
species

Both habitat quality and food
changes likely to impact higher
trophic levels

‘Iranstorm: Square root




Less lands and more waterways

Increased population growth
leading to development of
communities and residential
complexes — with detention
ponds and lakes

PCO2 (24.1% of total variation)

Transform: Square root
Normalise
Resemblance: D1 Euclidean distance
Water cover
__— Temp (°C)
Sal .(.PSHR) 111011 ;‘I

DO ¢mg/L)

. TOC{mg/L}
“~MHj (/L)
NOy+NO, (sg/L)

0
PCOL1 (57.9% of total variation)




