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endogenous surprises
(e.g., ecological
collapse), SES do not
necessarily go through
gradual change, but
rather critical transitions
(tipping points and
thresholds) may cause
abrupt “regime” shifts
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following question : How do
lags, inertia and thresholds
(phase transitions) affect
the evolution of state
variables in Mississquoi
Basin SES that interact
across multiple scales of
space and time ?
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Interactive Land Use Transition Agent
Based Model (ABM)
(15 Land Use Classifications at 30M x
30M per Year)

Climate Change Downscaling of
21 Global Circulation Models (GCMs)
(Precipitation, Temp Max & Temp Min at
0.8KM x 0.8KM) per Day

\

GRASS GIS with Training
Preservation Module
(17 Land Use Classifications
at 30M x 30M per Year)

Y

Regional Hydro-Ecologic
Simulation System (RHESSys)
(Water run-off at ~ 5.4KM x
5.4KM per day)

Weather Estimator for
downscaled 22 Global Circulation

Advanced Aquatic Ecosystem Model
(A2EM)
(TP, TN, ChIA, Temp etc. per day)

Models (GCMs)

h (Precipitation, Temp Max & Temp

Min, Cloud Cover, Wind Speed

etc. per day
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Observed Land Use
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TSI (CHLAVE) for LPFP using Carlson et al.
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“worst-case climate scenario” (RCP
8.5), shifting the lake regimes from
meso-trophic (CHLA<20) to
eutrophic (CHLA 21-40) and hyper-
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and fall
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TEMP (C°) for IED ENSEMBLE RCP45 Sampled on August 31
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“Ensemble Method” of Scenario Settings Used for Cascading IAM Version
1.1 Missisquoi Runs, 2000-2050

Four Climate Scenarios: RCP 2.6, RCP 4.5; RCP 6.0 and RCP 8.5

— Ensemble of five GCMs that are among the best to reproduce late 20t centruy North-Eastern US climatic
conditions identified by Thibeault, J.M. and Seth, A., 2015. Toward the credibility of Northeast United
States summer precipitation projections in CMIP5 and NARCCAP simulations. Journal of Geophysical
Research: Atmospheres, 120(19).

* FOUR LULCC ABM Scenarios: BAU, Pro-forest, Pro-Ag, Urbanization

* Hypothetical TP reduction scenarios for BAU LULCC ABM

— 100% TP reduction from 2016-2050 scenario (ex-Secretary Ag scenario)
— 90%, 85%, 80%, 60%...0% TP reduction scenario runs

* Remaining settings are similar to IAM Version 1.0 (e.g. no additional changes in
model settings and calibration)
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GCM ENSEMBLE - RCP45 - BUSINESS AS USUAL - 60% P EMISSION REDUCTION
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