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Simulates the co-evolution of these systems through time

GCAM documentation: http://jgcri.github.io/gcam-doc/
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Decision support system

* GLIMPSE graphical user interface for GCAM
» Supports exploratory analyses
* Constructing scenarios
* Managing GCAM execution
* Visualizing results
* Facilitates policy evaluation
* Technology market share targets
* Technology and fuel subsidies or taxes
* Pollutant taxes and caps
* Technology availability

* Operational modes

* Test specific policy or scenario
* Outline goals; GCAM identifies strategy

EPA GLIMPSE Project

GLIMPSE: GCAM Long-term Interactive Multi-Pollutant Scenario Evaluator

IGLIMPSE

Air-Climate-Energy

n GLIMPSE Scenario Builder

File Tools View Help

Component Library Search:

Component Name

air_pollutants.txt
biomass._limits.txt
Cap_Sys_CO2_80x50_USA.csv
CES_100x50_AllStock_Acr.csv

ELC_cost_update_ATB-Moderate.txt

GREET_upstream_pollutants.txt
<

/- 'y
Planning Tool

Scenario Library

Scenaric Name
CO280%50-NoCC5-2021-10-27
CO280x%50-2021-10-27
Ref-2021-10-27

Search

https://www.epa.gov/glimpse
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Scenario Regions Queries
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= total final energy by region (Totals)
< total final energy by aggregate sector (Tatals)
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Technologies (Totals)
-7 elec gen by region (ind CHF)(core) (Totals)
< elec gen by region (no CHP)(GCAM-USA) (Tatals)
 elec gen by subsector (core) (Totals)
 elec gen by gen tech (core) (Totals)
®clec gen by aggregated subsector (GCAM-USA) (Totals) |
Could not generate ist.
= elec gen by subsector (GCAM-USA) (Totals) R
 elec gen by cogen only (GCAM-USA) (Totals)
-7 bulding final eneray by tech (Tatals) ©
Run Query Update Single Queries | Create || Remove | Edit
[E elec gen by aggregated subsector (GCAM-USA) (Totals)
Filter Graph ‘ Decimal ‘ Diff .
Scenario region  subse.. 2020 2025 2030 2035 2040 2045 2050 Units w
CO280... [Totl  biomass [0.07  [p.os  [0.07 |00 (004 [p01  joor  [E3 ~
CO280... [Total _piomas... 0.0 002 |o04 |03 029 048 pes |
CO280... [Total  lcoal  [429  [3.05 |14 068 paz  poi o 3]
CO280... [Total _ lcoalw/.. .08 D.32 _ [0.45  [0.65 086 [to1 |11 &
COZ80... [Total __gas 447 363 [3.35  [299 |21a |tz1_ pi B
Comu... froel  omswio pd o fosz  ose  |im iz Res B elec gen by aggregated subsector elec gen by aggregated subsector
C0230... Total  lgeo o0 013 0.5 0.8 |21 P2z 2z B (GCAM-USA) (Totals) (GCAM-USA) (Totals)
C0280... [Total  hydro |1.08 105|106 106|106 105|105 |3 Total CO280x50-2021-10-27 To Total Ref-2021-10-27 To
C02380... [Total hydra_int [0.0 0.0 0.0 0.0 0.0 0.0 0.0 EJ B B
CO280... [Total  ucesr [292 273 |29 264 22 2w e B 25 -
CO280... [Total _ oijdiessl [0.05 0.0z [0.01  [0.01 001 0.0 0.0 3]
CO280... [Total __refined... [0.0 0o o0 o0 0.0 00 o0 3 S 20 S0
CO280... [Total frefined... [0.0 0.0 0.0 0.0 0.0 0.0 0.0 E3 Ex e
CO280... [Total __refined... [0.0 0o 0.0 0.0 0.0 00 0.0 3] 2 )
c0280... [Total __refined... 0.0 00 oo 0o o 00 |00 3 20 [ oA E ==
CO280.. [Total _ fooftop..[0.05 D11 [0.25 _ [0.33 044|048 0.53 & EHm EEE .
CO280... [Total _ jsolar _ [0.56  [2.13  [3.28  [a1 543 733 pU B
Co280.. [Total  wnd _ [104  |276  |#18 |58 |6.28 |74z 9.2 |E3 o N ] . AR E =
Ref20. [Total  bomass (0.07 004 [0.03  [0.04  [0.05 007 003 | 8 B B 8 g E ] 8 8 B B E g ]
Ref-20... [Total |coal 4.3 419 4.0 3.73 3.4 282 2.0 EJ e = = = < = = = = <
Ref20... [Total  gas 513 492 [5.08  [5.54  [s01 |73 771 B Year Year
|[ref20.. Total  lgeo  Joo8 o1r  Joiz 013 pas  pz  p3 B —
Ref20...[Total  hydo  [10s  [10s  |L06  [L06  |106  [105 |05 |&1 o
Ref20... [Total __|hydro_int|.0 0o o0 o0 0o 0o o0 3
Ref20... [Total  jucear [282  [279 |68 [225  |182  [ta3 089 |EJ
|lzfn—frerat Liiaeal In 0a o 01 a1 01 oo o1 1 hd




—+
oo
e

ates
ental Protection

Application

Air pollutant emission co-benefits of
deep decarbonization pathways




finoma Scenario Design

 Reference: A baseline scenario that includes:

* [imited GHG mitigation and no additional air pollutant control
requirements and Inflation Reduction Act

e StateTargets: A mitigation scenario that includes:
* State GHG reduction goals, implemented as regional CO, targets
* New CA light-duty electrification targets adopted by Section 177 states

* Medium- and Heavy-Duty Electrification MOU adopted by signatory
states

* NetZeroZEV: A mitigation scenario that includes:
* A national, economy-wide declining CO, cap reaches Net-Zero by 2050
* Transportation electrification targets in StateTargets adopted nationally
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=i... N@ational CO2 and NOXx projections from GCAM
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~ NOX emissions by state )
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e Linking GCAM to CMAQ

* Use CMAQ’s Detailed Emissions Scaling, Isolation, and Diagnostics
(DESID) module (Murphy et al., Geosci Model Dev 2021)

* Apply regional (state level) and sectoral scaling factors for NOx, SO2,

primary PM25, VOCs, and NH3

* applied to sources modeled by GCAM, i.e., those related to energy system.
While GCAM has an ag sector, we are not linking changes in cropland

simulated by GCAM to changes in fertilizer application

Ref, 2015 to 2050 Change in 2050, ST vs. Ref

Change in 2050, NZ vs. Ref

-16%




SEPA Initial Results: Oxidized N deposition
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SEPA  |nitial Results: Oxidized N deposition (2035)
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==.... Initial Results: Reduced N deposition

2016 Reference 2035 Reference 2035-2016
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SEPA Initial Results: Total N deposition

Environmental Protection
AAAAAA

2016 Reference 2035 Reference 2035-2016
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SEPA Initial Results: Total N deposition (2035)
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St Preliminary Results

 GCAM simulations are complete for 2035 and 2050 scenarios are complete

 CMAQ simulations for 2016 and with projected 2035 emissions for
reference and NetZero cases are complete

e 2035 Reference case resulted in substantial reductions in total N deposition
* 18% reduction for the domain

* The NetZero case reduced total N deposition by up to 5%
* Average reduction 1% for the modeling domain
* The bulk of the reductions are in the oxidized N deposition

* Small regional increases in oxidized N deposition seen in power production areas due
to increased electrical demand in NetZero case

* Regional increased in reduced N deposition are due to non-linear atmospheric
impacts

16
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* Completion of the 2035 State Targets simulations and 2050
simulations are ongoing

* To be completed this summer

* Evaluation and post processing
* Integrated Source Apportionment simulations

* Explore the interactions between NO, reductions and NH; deposition

* Previous simulations indicate the NO, and SO, reductions lead to increased
NH; deposition near agricultural sources (Pan et al. 2024)

* Deposition of NH; is reduced in this simulation possibly due to addition
aerosol formation from aerosol SO,% increases

17
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