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APES 2008 Modeling Goal

Prepare and make operational the APES modeling system
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APES Conceptual Problem Statement

How will aquatic ecosystems and services related to fresh water
fisheries across a sub-regional to regional landscape be affected by
changes in nitrogen, mercury, and pesticide loading patterns under
various land-use and climate change scenarios?
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APES Detalled Problem Statements

« Type |l. What percent of APES HUC 12 streams are expected to
demonstrate at least an X percent reduction in their provisioning of
ecosystem service S in conjunction with stressor scenario A over the next 5,
10, and 20 years?

« Type Il. What percent of APES HUC 12 streams are expected to have their
provisioning of ecosystem service S below the threshold value of ¢ in
conjunction with stressor scenario A over the next 5, 10, and 20 years?

— Ecosystem services S are: (1) water quantity, (2) water quality, (3)
habitat suitability for valued aquatic wildlife, (4) fishery production, and
(5) contaminant-free fisheries.

— Stressors of concern include: (1) regional climate change, (2) land cover
conversion/build-out, (3) nitrogen source loadings, (4) mercury source
loadings, and (5) pesticides source loadings.

— Explicit uncertainty estimates required
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APES Water Provisioning Assessment Questions

What percent of APES HUC-12 streams are expected to decrease their
mean annual streamflow by at least 30% in conjunction with stressors A >
a, B> B, and C >y over the next 5, 10, and 20 years? (water quantity-

Type l)

What percent of APES HUC-12 streams are expected to decrease their
mean annual streamflow to X m3/yr in conjunction with stressors A > a, B >
B, and C >y over the next 5, 10, and 20 years? (water quantity-Type II)

What percent of APES HUC-12 streams are expected to increase their
mean annual nitrate-nitrite concentrations by at least 30% in conjunction
with stressors A > a, B > 3, and C >y over the next 5, 10, and 20 years?
(water quality-Type I)

What percent of APES HUC-12 streams are expected to have mean annual
nitrate-nitrite concentrations greater than the current drinking water
standard in conjunction with stressors A > a, B > 3, and C >y over the next
9, 10, and 207 (water quality-Type II)
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APES Fishery Provisioning Assessment Questions

What percent of APES HUC-12 streams are expected to have habitat
suitability scores for largemouth bass (or other sport species) decrease by
at least 30% in conjunction with stressors A > a, B > 3, and C > y over the
next 5, 10, and 20 years? (fish or wildlife habitat-Type I)

What percent of APES HUC-12 streams are expected to have habitat
suitability scores for largemouth bass (or other sport species) less than 0.5
in conjunction with stressors A > a, B > 3, and C > y over the next 5, 10,
and 20 years? (fish or wildlife habitat-Type II)

What percent of APES HUC-12 largemouth bass fisheries (or other sport
fishery) are expected to reduce their annual secondary production by at
least 30% in conjunction with stressors A > a, B > 3, and C > y over the next
9, 10, and 20 years? (“fishery” production-Type I)

What percent of APES HUC-12 largemouth bass fisheries (or other sport
fishery) are expected to have an annual secondary production of less than
X kg/halyr in conjunction with stressors A > a, B > 3, and C >y over the
next 5, 10, and 20 years? (“fishery” production-Type II)
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APES Fishery Provisioning Assessment Questions

What percent of APES HUC-12 fish communities are expected to decrease
their annual secondary production by at least 30% in conjunction with
stressors A > qa, B > 3, and C > y over the next 5, 10, and 20 years?
(fishery production/aquatic ecosystem health-Type I)

What percent of APES HUC-12 fish communities are expected to have an
annual secondary production of less than X kg/ha/yr in conjunction with
stressors A > a, B > [3, and C > y over the next 5, 10, and 20 years?
(fishery production/aquatic ecosystem health-Type Il)

What percent of APES HUC-12 largemouth bass fisheries are expected to
increase their whole-body mercury concentration by at least 30% in
conjunction with stressors A > a, B > 3, and C > y over the next 5, 10, and
20 years? (contaminant-free fisheries-Type )

What percent of APES HUC-12 fish communities are expected to have
whole-body mercury concentration greater than 0.35 ppm in conjunction
with stressors A > a, B > 3, and C >y over the next 5, 10, and 20 years?
(contaminant-free fisheries-Type Il)
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Potential 12-Digit Headwater HUCs in the APES Region
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Sample and Prototype Headwater HUCs
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Technologies of the FRAMES-
based APES Modeling System
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Data Needs for APES

» Data accessed from National data sources
—Meteorological data timeseries
—Watershed characterization
—Stream network
—Land cover
—Soils data
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Data Needs for APES (cont'd)

*Modeler supplied data (i.e., not available from national source)
—Mercury properties
—Fish communities and densities (1 community/HUC)
—Fish properties (78 species, 4 properties each)
—Background concentration load fluxes (66)
—Wet/dry Hg Deposition data (/HUC)
—Stochastic variable distribution parameters (89)

Note : These are data set up by the modeler for a stressor/region and
become data sources processed by D4EM just like national databases
such as NHD+, STATSGO, NLCD, etc.
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Volume of Data processed by D4EM
for APES

*For 50 sample HUCs
—> 1.2 GB of data
— > 25,000 data files

Each HUC
— ~ 20MB of data
— ~ 500 data files
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Relationship between D4EM & FRAMES
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SuperMUSE Parallel Computing Cluster

3MRA Version 1.x
SuperMUSE - Supercomputer for Model Uncertainty and Sensitivity Evaluation
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SuperMUSE based Data Post-Processing

FRAMESv2 Simple Summarizer Configuration Utility
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Example APES Modeling outputs

(Detailed time series analysis per simulated headwater stream)
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Dissolved Oxygen Profile — Middle
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Dissolved Oxygen Profile — Back
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Example APES Modeling outputs

(Regional distribution of ecosystem services)
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Example Annual Fisheries Roll-up: Mean annual abundances

MAH total fish Density
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Example Annual Fisheries Roll-up: Annual fish production

MAH total fish Production
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Example Annual Fisheries Roll-up: Fish habitat suitability

MAH HSI for intolerant fish
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Example Water Quantity Roll-up: Monthly stream discharge

MAH stream discharge
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Example Water Quality Roll-up: Daily stream temperatures

MAH stream temperatures
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Example Annual Fisheries Roll-up: Mean annual biomass

MAH total fish Biomass
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