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Implications of Paris Research and Workshop Series

The Paris Agreement of 2015
Adopted by consensus on 12 December 2015

Opened for signature 22 April 2016 (Earth Day) in NYC

Entered into force 4 November 2016

Left many of the details to be worked out later

The Implications of Paris Research And Workshop Series (the 
“IoP Project”) works to identify knowledge gaps needed to 
implement Paris and to conduct research to help fill them.



The Implications of Paris Research and 

Workshop Series Approach

High-Priority Research Gaps—Identify important gaps in 
understanding and conduct research to help fill those gaps.

Conduct Workshops— The workshops serve two functions.
Identify the most important research gaps in our knowledge

Communicate to the most recent findings to key decision makers

The first workshop was held May 3-4, 2016 at the 
University of Maryland



First Workshop

May 3-4, 2016, College Park, MD

The 1st workshop brought together 44 

participants from around the world including, 

Hoesung Lee (IPCC Chair), 

Robert Orr (Ban Ki-moon’s climate advisor), 

Jim Skea (IPCC Working Group 3 co-chair), 

As well as leaders from the fields of Finance, 

Government, the Private Sector, Research 

and NGOs.

More on the workshop, including the meeting 

agenda, presentation, and recommended 

research priorities, the  can be found on the 

Implications of Paris webpage:  

http://www.globalchange.umd.edu/implicatio

ns-of-paris-workshop-spring-2016/

http://www.globalchange.umd.edu/implications-of-paris-workshop-spring-2016/


How will national circumstances, institutions 
and goals influence the implementation of 
NDCs and what are their emissions 
implications? 

Can new international institutions make NDCs 
more effective?

What are the best measures of progress 
toward long-term objectives for the Global 
Stocktake?

Can Sustainable Development Goals be 
achieved simultaneously with the goals of the 
Paris Agreement?

What roles will technology and control of non-
energy emissions play in achieving NDCs and 
the long-term Paris goals?

The Research Agenda:  While there are many specific 

topics, the workshop identified 5 overarching questions



Integrated Assessment Models (IAMs)
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IAMs integrate human and 

Earth system science.

IAMs provide insights that 

would be otherwise unavailable 

from disciplinary research.

IAMs capture interactions 

between complex and highly 

nonlinear systems.

IAMs provide important, 

science-based decision support 

tools.

IAMs support national, 

international, regional, and 

private-sector decisions.
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The Global Change Assessment (GCAM) Model

283 Land 

Regions

32 Energy 

Regions

233 Water 

Basins

GCAM is a global integrated assessment model

GCAM couples Economic, Energy, Land-use, Water, and Climate systems

Simulates supply and demand of 
water, energy and food systems 
under climate, land use and 
population dynamic inputs.

Runs in 1-year time-steps, 
working on subyearly
(seasonally).

GCAM has participated in 
several major 
climate/energy/economics 
assessment over the last 20 
years (particularly UNFCCC 
process)

http://globalchange.umd.edu

http://globalchange.umd.edu/


Examples of work to inform these questions

Overarching question:  What are the best measures of progress 

toward long-term objectives for the Global Stocktake?

Specific sub-question:  How will increased ambition affect the 

likelihood of achieving the Paris Agreement’s long-term goals?

The NDCs are defined no 

further than the year 2030 (e.g. 

US NDC goes to 2025)

Yet, a major question that is 

being asked is, what are the 

climate implications of the 

NDCs?

That answer depends on the 

next 70 or more years.

The INDCs



5 deterministic scenarios

2 BAU variants

2 NDC variants

1 idealized 2-degree scenario (not 

shown)

Run these scenarios in GCAM 

Run climate model using a Monte Carlo 

approach to get the distribution of 

temperature outcomes in 2100

GCAM useful in filling non-energy 

emissions

What is the likelihood of different climate outcomes in 2100, 

given 5 different pathways?

GCAM



Four scenarios to answer the question, “What 

happens after 2030?”

BAU1 no 

policy

BAU2 a

little policy

INDC1 
continued 
ambition

INDC2 
increased 
ambition



Climate implications of our scenarios—the benefits of 

increased ambition

If the NDCs are followed by similar increases in ambition after 2030, then they could lead to 
substantial reductions in the likelihood of global average temperature change greater than 4oC.

The NDCs also leave the door open to increased ambition which would increase the likelihood 
climate less than 2oC.

Moving now towards increasing the detail of NDC analysis from the global to the regional to the 
country level.
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Rice Production in China, 2050
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Electricity in Brazil



In the USA, water deficit is projected to increase more 

with climate change mitigation that favors biomass

16

Annual county scale surface water deficit as a fraction of demand

Hejazi et al. (in review). Climate mitigation exacerbates water deficits in the United States. Nature Climate Change.



Upcoming Workshops

 Spring 2017: Workshop being planned in 
collaboration with the Norwegian University of 
Science and Technology (NTNU) and the 
University of Oslo on the role of technology in 
implementing the near-term NDC goals and 
the longer-term mid-century goals.

 Fall 2017: Workshop being planned in 
collaboration with Japan’s National Institutes 
for Environmental Studies (NIES) and the 
Institute for Applied Energy (IAE) on the Global 
Stocktake.

 Additional workshops are under development 
potentially focusing on the role the implications 
of Paris for Latin American economies and the 
challenges of implementing Article 6 on 
international trading and joint implementation 
mechanisms.



The IoP Project Sponsors



DISCUSSION



GCAM produced the IPCC 4.5 W/m2 representative 

concentration pathway

Description Publication – IA 

Model

RCP8.5

Rising radiative forcing 

pathway leading to 8.5 

W/m2 (~1370 ppm CO2 eq) 

by 2100.

(Riahi et al., 2007)  

MESSAGE

RCP6

Stabilization without 

overshoot pathway to 6 

W/m2 (~850 ppm CO2 eq) 

at stabilization after 2100

(Fujino et al., 2006; 

Hijioka et al., 2008)

AIM

RCP4.5

Stabilization without 

overshoot pathway to 4.5 

W/m2 (~650 ppm CO2 eq) 

at stabilization after 2100

(Clarke et al., 2007; 

Smith and Wigley, 

2006; Wise et al., 

2009) GCAM

RCP3-PD2

Peak in radiative forcing at 

~ 3 W/m2 (~490 ppm CO2

eq) before 2100 and then 

decline (the selected 

pathway declines to 2.6 

W/m2 by 2100).

(Van Vuuren et al., 

2007a; van Vuuren 

et al., 2006)

IMAGE



The Energy System: Structure
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The Agricultural System: Nesting
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The GCAM Global Hydrologic Model

GCAM has a global hydrologic model

Modified River Transport Model 

scheme

Simulates runoff and streamflow

(1901-2100)

Requires climate information from 

GCMs as inputs 

233 basins globally

18 basins in the US consistent with 

the USGS WRRs

Monthly temporal scale

0.5x0.5 degree spatial resolution

Major basins

GCAM also accounts for non-renewable water sources such 

as fossil groundwater and desalinated water 



Modeling Water Demands in GCAM

(1) Hejazi et al. (2013). Hydrological Sciences Journal.

(2) Kyle et al. (2013). International Journal of Greenhouse Gas Control.

(3) Davies et al. (2013). Advances in Water Resources.

(4) Chaturvedi et al. (2013). Mitigation and Adaptation Strategies for Global 

Change.

(5) Hejazi et al. (2014). Technological Forecasting and Social Change

(4) (2,3) (1) 

Technologically detailed 

representation of water demand 

sectors

Tracks water demands for 

several sectors, subsectors, and 

technologies 

Tracks water demands at 

various spatial scales (regions, 

state, agro-ecological zones)

Tracks both annual withdrawal 

and consumptive water use

Endogenously incorporated in 

GCAM

(5) 



Looking at food prices

Crop prices are global in the current 
configuration of the model. It is expected 
that they will remain this way in the next 
phase.



Shared Socioeconomic Pathways (SSPs)

5 SSPs are being used to develop NEW SCENARIOS to explore a 

range of future societal circumstances that exhibit a wide range of

Challenges to adaptation, and

Challenges to mitigation.

SSP1: Sustainability

SSP2: Middle of the Road

SSP3: Fragmentation

SSP4: Inequality

SSP5: Conventional 
Development



SSP Assumptions



Global water withdrawals (billion m3/yr)


