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Abstract: Future projections of coastal and estuarine hypoxia typically involve one of the following methods:
(1) the application of environmental anomalies (deltas) computed between past and future conditions, (2)
time slice experiments in which past and future conditions are compared, or (3) long-term multi-decadal
continuous simulations. Although all three methods have been used to estimate future conditions, the
differences in future hypoxia based on these approaches are largely unknown. This study compares these
three approaches applied to a linked terrestrial-estuarine model of the Chesapeake Bay and its watershed,
with a goal of estimating mid-21st century hypoxia. Results show that increases in annual hypoxic volume
simulated by the delta approach are approximately twice as large (+19%) as the time slice and continuous
experiments (+9% and +11%, respectively). This result is driven by differences in future increased precipitation
and resultant changes in terrestrial nitrogen cycling, which ultimately produce greater increases in watershed
nitrate loadings for the delta experiment. Substantial deficiencies in the use of the delta method are
identified, particularly in coastal zones influenced substantially by variable discharge and nutrient loadings
from the terrestrial environment.

Description: Data files contain downscaled atmospheric inputs, interpolated ocean boundary inputs,
watershed model inputs, and estuarine model outputs for all experiments. Atmospheric input files contain 3-
hourly estimates of all relevant atmospheric variables applied to ChesROMS-ECB. Watershed model data
include daily discharge and nitrogen loadings (both nitrate and organic nitrogen) at the river inputs to
ChesROMS-ECB for all experiments. Estuarine model data include daily outputs of both physical and
biogeochemical variables throughout the entirety of the ChesROMS-ECB domain.



File Description (Table or list):

Experiment

FileN F
Name ile Name/Format

Brief Description

frc_ches_MACA_yyyy_yyyy.nc

Atmospheric inputs to ChesROMS-ECB, broken
up into 5—year increments.

Ches_OBC_yyyy.nc

Open boundary ChesROMS-ECB model inputs,
broken up into single year increments.

DLEM_LongRun_RivFrc.nc

NetCDF file containing daily watershed model
inputs to ChesROMS-ECB at 10 river inputs.

Continuous

LongRun_yyyy_yyyy/roms_avg_xxxx.nc

Directory of NetCDF files containing ChesROMS-
ECB outputs. Individual directories are broken
up into 5—year increments (yyyy_yyyy in folder
name). Daily averaged model outputs are
broken up into approximately monthly intervals,
and are labeled sequentially in each directory
(xxxx).

frc_delta_yyyy_yyyy.nc

Atmospheric inputs to ChesROMS-ECB, broken
up into 5—year increments.

Ches_OBC_Delta_yyyy.nc

Open boundary ChesROMS-ECB model inputs to
ChesROMS-ECB, broken up into single year
increments.

DLEM_Delta_RivFrc.nc
Delta

NetCDF file containing daily watershed model
inputs to ChesROMS-ECB at 10 river inputs.
Inputs for this experiment are modified for the
years 1991-2000.

Delta_yyyy_yyyy/roms_avg_xxxx.nc

Directory of NetCDF files containing ChesROMS-
ECB outputs. Individual directories are broken
up into 5—year increments (yyyy_yyyy in folder
name). Daily averaged model outputs are
broken up into approximately monthly intervals,
and are labeled sequentially in each directory
(xxxx).

frc_TimeSlice_yyyy_yyyy.nc

Atmospheric inputs to ChesROMS-ECB, broken
up into 5—year increments.

Ches_OBC_TimeSlice_yyyy.nc

Open boundary ChesROMS-ECB model inputs to
ChesROMS-ECB, broken up into single year
increments.

DLEM_TimeSlice_RivFrc.nc
Time Slice

NetCDF file containing daily watershed model
inputs to ChesROMS-ECB at 10 river inputs.
Inputs for this experiment are modified for the
years 2046-2055.

TimeSlice_yyyy_yyyy/roms_avg_xxxx.nc

Directory of NetCDF files containing ChesROMS-
ECB outputs. Individual directories are broken
up into 5—year increments (yyyy_yyyy in folder
name). Daily averaged model outputs are
broken up into approximately monthly intervals,
and are labeled sequentially in each directory
(xxxx).

Watershed | frc_ WMem _yyyy_yyyy.nc

Atmospheric inputs to ChesROMS-ECB, broken
up into 5—year increments.

Memory

Ches_OBC_WMem _yyyy.nc

Open boundary ChesROMS-ECB model inputs to




ChesROMS-ECB, broken up into single year
increments.

NetCDF file containing daily watershed model
inputs to ChesROMS-ECB at 10 river inputs.
Inputs for this experiment are modified for the
years 2046-2055.

DLEM_ WMem _RivFrc.nc

Directory of NetCDF files containing ChesROMS-
ECB outputs. Individual directories are broken
up into 5—year increments (yyyy_yyyy in folder
WMem_yyyy_yyyy/roms_avg_Xxxx.nc name). Daily averaged model outputs are
broken up into approximately monthly intervals,
and are labeled sequentially in each directory
(xxxx).

Atmospheric inputs to ChesROMS-ECB, broken
up into 5—year increments.

frc_EMem_yyyy_yyyy.nc

Open boundary ChesROMS-ECB model inputs to
Ches_OBC_EMem_yyyy.nc ChesROMS-ECB, broken up into single year
increments.

NetCDF file containing daily watershed model
inputs to ChesROMS-ECB at 10 river inputs.
Estuary Inputs for this experiment are modified for the
Memory years 2046-2055.

DLEM_EMem_RivFrc.nc

Directory of NetCDF files containing ChesROMS-
ECB outputs. Individual directories are broken
up into 5—year increments (yyyy_yyyy in folder
EMem_yyyy_yyyy/roms_avg_xxxx.nc name). Daily averaged model outputs are
broken up into approximately monthly intervals,
and are labeled sequentially in each directory
(xxxx).
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