The effect of discharge on productivity in a shallow-water

Objectives:
* To apply a first-principals model to a complex
system.

*  Study the historical ecosystem response
following increased discharge events.

*  Determine if the model has predictive power
that can provide insight into the possible
response to climate change.

Location:

* Weeks Bay, a National Estuarine Research Reserve
(NERR) within Mobile Bay on the Gulf of Mexico.
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Background

* The Lucas transport modell! predicts biomass from discharge, growth,

and losses.

* We tested this model in a complex system using discharge, community
respiration (loss rate), and a productivity estimator, BZI2! (growth rate).

transport faster
, than growth  growth faster than transport |

T = timescale

100 f L *
I [Cmtom * When Tloss > Tgrowth' T loss > 1.
of B% E * Loss is occurring slower
|5 o} Lol e ' than growth and
S| E g o g
e g biomass increases.
] ;
e;_;é‘ 1.0 1.0 ;E .
e g Tyransport d€termines the how
N £z long growth or loss is acting
01 T 10 100 upon a water parcel moving
w _ Tyan through the system.
tran Tg —
Figure from Lucas et al. 2009
Methods

As part of the NERR, the SWMP collects
monthly chlorophyll and continuous O, data
(time-series to the right).

* Discharge data is collected by the USGS.

* Using a subset of the time-series, | looked at
data from 2015.
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T rowth
pgroductivity is estimated from Chla (B), photic
depth (Z), and incident irradiance (1).
* Photic depth was substituted with ———,
turbidity
with which it scales.

1 . .
* g was proxied using 2-week mean
tran
discharge.
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Results

* The proxies for T *, .., and T *,,, are plotted below. Log
chlorophyll is indicated using a colour gradient.

* The observed distribution is not consistent with the
predictions of the Lucas model.
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Conclusion

*  Our results are inconsistent with the Lucas model.
*  Sources of difference would include

*  Under sampling — future analysis will include
additional years.

*  BZI might be an inaccurate representation of growth
— this will be tested against a fully resolved bio-
optical productivity model.

*  The assumption of a 2-week lag between discharge
and ecosystem response may lead to inaccuracy —
future analysis will include testing with different lag
periods.

*  The Lucas model does not include the effects of
groundwater discharge, which is an important driver
in this system!,
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