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OF MSD

= Collaborative effort with our SSG
and FT members

" Fully transferable framework
using Large Language Model and
Graph, and other ML innovations
to understand the MSD literature

landscape at large for 105,336
publications

= |dentify gaps and opportunities
for collaboration

= MSD-FUTURES: Foresights for
Understanding Thematic Unity in
Reviews of Emergent Science

publications and

+ Much more! PRISMA documentation

MSD-FUTURES: AI-ENABLED SYSTEMATIC REVIEW
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OF MSD

Data collection and cleaning

000 Facllitation

Team and the + 491 MSD-relevant publications used to build our priors
Seclentifle + Keywords extracted via GPT-3 from these to generate an additional 112
Steering Group search phrases

« Searches yielded 138,038 publications

« Filtered for validity and redundancy yielding 94,401 publications

« Resulting in a corpus totaling 94,892 publications to screen representing
content from 7,759 journals

« NLP pipelines for text cleaning and masking and/or extraction of
geographic and organizational information

Model selection

Initlal screening model
plpeline determined from
pliot study (231
combinatlons explored):

Classification: Nalve Bayes '

Feature extraction: TF-IDF " ’ - -
Query: Maximum Pr. s '

Balancing: Double et - - w ™ os

n_prior_inchuded  1_por_exciuced n_instances

Identify search criteria

“eiconservation-
I~ constraints | #.%

biofuel

global

concepts from
their domain of

expertise

MSD-FUTURES: AI-ENABLED SYSTEMATIC REVIEW

Data collection and cleaning
101 SO 1elevat pubeaions sed o bl our prors
e

m . Active learning E‘

IE ';“ASReview g
Classification model
LB
Advgcing
Comple}Human- climate change
Earth Sfstems
Sciencefhrough
dlatusalls:nguage b 1
Processing, Graph

] Ancillary data

Machine Learning, /
and Artificial Y
Intelligence &
(4

- Y\ Graph analysis

-

PRISMA documentation Large Language Model (LLM) integration




-
MSD-FUTURES: AI-ENABLED SYSTEMATIC REVIEW OF
MSD
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MSD-FUTURES: AI-ENABLED SYSTEMATIC REVIEW OF
MSD
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research.

Establishes guardrails for LLM
query via a Retrieval-
augmented generation (RAG)
approach.

Query topics of interest from
pre-built embeddings stored in
a vector database which are
used to prompt the LLM.

i ke g

to connect concepts and relay them in
a conversational way along with
other metadata about the publications
being utilized in the response (e.q.,
citations, etc.).

Also using LLMs combined with other

models to conduct feple modeling:
Subs-topie: Cortribuiors; Dowestiling

a0

e

?ﬁw&ﬂMMMﬁM%ﬁM




BN 0000
MSD-FUTURES: AI-ENABLED SYSTEMATIC REVIEW OF
MSD
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Reed et al., 2022, Earth’s Future
https://doi.org/10.1029/2021EF002621

FROM QUALITATIVE TO QUANTITATIVE
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Shows raw count of publications per year per feather
for P (X >=80) under a higher similarity threshold;
number of documents = 19031 °
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LARGE LANGUAGE MODEL (LLM) INTEGRATION

Explore more with OpenAl ~

MultiSector Dynamics (MSD) Corpus
Explorer

This app gives you the ability to explore the literature landscape of MSD from the perspective of each SRR KRR AR AR AR AR kR Rk A Poy

Input your OpenAl API Key

Enter your OpenAl API Key

working group.

Select your working group: Summarize findings:

Select an option: Explore the summarization of your query.

Urban Systems b4 Generate Summary

Search for relevant documents: Chat with your findings:

Select the number of results to generate:

10 v
What would you like to discuss?

Enter your search query here:

climate urban water irrigation| (9 What do these studies have in common?
publication_id title abstra:
) . o . X @ These studies have several commonalities. Firstly, they all focus on the influence of climate

0 84,806  Climate change-induced variations in blue and green water usage in US urban agricul Urban L . i ) i
change on irrigation water use in urban settings. They aim to understand how changing

al 39,561 Individualized and Combined Effects of Future Urban Growth and Climate Change on Irrigati climatic conditions affect the water requirements for crops, green spaces, residential

2 12,038 Irrigation of green spaces and residential gardens in a Mediterranean metropolis: Gap Many ¢ gardens’ and urban r°°&°p agriculture.

3 13,412  Effect of Performance of Water Stashes Irrigation Approaches on Selected Species of | Urbani Secondly, all of these studies recognize the importance of water management and efficiency

4 83,161 Climate change impacts on pressurised irrigation systems ifvest in urban irrigation practices. They explore different approaches and techniques, such as
comparing traditional irrigation methods with more efficient ones like drip irrigation or

5 36,620 Water resources for agriculture in a changing climate: international case studies Thisin water-stash irrigation. The studies highlight the benefits of implementing efficient water

6 21,497 Water Use Behavior, Learning, and Adaptation to Future Change in Urban Gardens ~ Urban management strategies to improve water productivity and reduce water consumption.

7 52,549 Mediterranean irrigation under climate change: more efficient irrigation needed to cc Irrigati Additionally, these studies emphasize the need for sustainable urban development and the

8 92,616 Climate change and water security: Estimating the greenhouse gas costs of achieving There. potential impacts of future urban growth on irrigation water use. They consider the
combined effects of land use change and climate change, recognizing that while land use

Export query results to CSV file: change can reduce irrigation water use, climate change can lead to increased demand for
urban irrigation.
Export to CSV
Overall, these studies share a common goal of understanding the relationship between
climate change and irrigation water use in urban areas and identifying strategies to enhance
Explore more with OpenAl v

water efficiency and sustainability in urban agriculture and landscaping. 10
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ILLUSTRATIVE EXAMPLE: EXTENDING METHODS TO
EESM AT LARGE

‘ EESM Program
Areas
. Jointly Funded

H Publications

e Scraped the EESM
publications website for all
journal articles listed as
funded under MSD, RGMA,
or ESMD

* Produced 2,243 journal
articles

cuNDEDBY

e Of which, 22 were co-funded
by all three program areas

e Let’s talk about these for a
few minutes...

11
Data Source: https://climatemodeling.science.energy.gov/publications
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A SNAPSHOT OF IMPACT WHEN EESM JOINTLY
FUNDED

* The 22 jointly funded publications
EESM Program by all three program areas were

Q  Jointly Funded: MSD, RGMA, ESMD X ®
Areas . .
cited 1,120 times
Jointly Funded

@ Publications

Publication Citing
Jointly Funded
Research

O RE

i 0P8

12
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A SNAPSHOT OF IMPACT WHEN EESM JOINTLY
FUNDED

* The 22 jointly funded publications
by all three program areas were

EESM Program

Q  Jointly Funded: MSD, RGMA, ESMD X ®

Areas ; .
cited 1,120 times
v Jointly Funded
2 Publications * Only 62 citations were from other
Publication Citing EESM funded research — leaving an

Jointly Funded

Research external impact of 1,058 citations

§ 092008 R

13
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FUNDED

EESM Program

Q  Jointly Funded: MSD, RGMA, ESMD X ®

Areas
v Jointly Funded
() e o % e Publications
&8 o.o.c...°.o. ® e
® Y P @ . . oy s
o ANt el e, Publication Citing
LN WSl S8 I el 7 ° .
RN R it ) L Jointly Funded
S »
. ih Research
[
@ S Il ® = = ® o ~ mj
«® s '..:.o.'f:..ftz::o. :'...."\‘..:.. i
.'o‘...oo.‘oi‘..ot""‘..o."'
o°....oo'o'0 .00:0:0..’. a
P ....0:...0.::..'..... @
® ° { ® & ® ° ® o
® . L ] .. ® ® Q

The 22 jointly funded publications
by all three program areas were
cited 1,120 times

Only 62 citations were from other
EESM funded research — leaving an
external impact of 1,058 citations

Citations included 801 unique
author affiliations that were
globally distributed

14

Blue markers: geocoded affiliation locations
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RESEARCH THEMES FOR THOSE CITING EESM
JOINTLY FUNDED PUBLICATIONS

EESM Program

Areas * When we are jointly funded, which
v Jointly Funded research communities are we
@ e e * e, . Publications ) )
% AR M impacting?
AR YA K I P W Publication Citing

Jointly Funded * Topic modeling (unsupervised)

Research . . .
using the same semantically rich

Research Theme .

Identified embedding model that ChatGPT
uses to extract knowledge

* Seeks out common themes in
research

* Generated 18 research themes,
each having at least 10

@
publications to identify as a theme
2 * Let’s look at the top 9 themes...

15
All (2347) Selected (25) Forclpbased layout o | 2



RESEARCH THEMES FOR THOSE CITING EESM
JOINTLY FUNDED PUBLICATIONS

We can look at the number of publications cited in each research theme over time
to look at emergent and diminished themes

Global Surface Warming Hiatus and Oceanic Variability ---- .-.. 60

Aerosol-Climate Interaction Modeling Using CESM and CAM

50
Irrigation Processes and Impact on Water Resources and Climate in Land Surface Models
Impact of Climate and Emission Changes on Global Air Quality and Health 40
>
e
Atmospheric Emission and Modeling of Methane and Carbon Monoxide g
30 8
L
Urban Heat Island Effects and Mitigation Strategies
. . . ) . . 20
Variable Resolution Climate Model Simulation and Evaluation
Compound Flood Modeling and Hydrological-Ocean Interaction 10
Urbanization Impact on Precipitation Patterns in China
0

16

Publication Year



COMMUNITY DETECTION TO IDENTIFY
OPPORTUNITIES

. Explore the communities of
researchers, institutions, program
areas, etc. that are highly related
to each other and various research
areas

. Helps identify groups of
researchers who could potentially
conduct research together very
easily — these groups may be
completely unaware of each other

. Used to predict emerging research
topics and potential growth
patterns within MSD at large

17

Snapshot of MSD, RGMA, and ESMD funded intersecting research areas from the MSD corpus



COMMUNITY ANALYSIS

vovoneas
o

‘ EESM Program Areas

Q Research Areas
@® Authors

jt

—— v

Preliminary Results — Snapshot of EESM funded research — P(X >= 80) to MSD
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‘ EESM Program Areas

Q Research Areas
@® Authors

COMMUNITY ANALYSIS

e
-

Preliminary Results — Snapshot of EESM funded research — P(X >= 80) to MSD

Moving from

single authors to

communities of

authors by

existing

collaboration and
S like research

19




COMMUNITY ANALYSIS

o © ©
@ » o
® .
‘ EESM Program Areas ® ®
Q Research Areas ® :
° Sample community
‘ Community Nodes EESM funded author
é Authors in ® count: 22
Communities
o
O
o
@
o
®
¢ o o
® o0 o © .

Preliminary Results — Snapshot of EESM funded research — P(X >= 80) to MSD



COMMUNITY ANALYSIS

W Author BTN (MY Community. leiden_id (equals): 1430

%
()
&
The 22 EESM collaborators in a
sample community
. Sample community node

[«

3 O 2080 Q 81
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UNTAPPED POTENTIAL

(«

& 2

: O O

Quickly identify untapped
potential in our existing author
communities! Can also do this
for institutions, geographic
areas (varying scale), topics
within communities, and much
more through time!

Explore aligned / parallel
research activities within, and
outside of, BER to avoid
redundancy and promote
informed collaboration

To be published in new Earth’s
Future Special Issue as an MSD
CoP collaborative contribution




UNTAPPED POTENTIAL

Q @GS — BELONGS_TO — Eeliulul s ARG CUMERCE UG SR k]

12%

Quickly identify untapped
potential in our existing author
communities! Can also do this
for institutions, geographic
areas (varying scale), topics
within communities, and much
more through time!

Explore aligned / parallel
research activities within, and
outside of, BER to avoid
redundancy and promote
informed, strategic
collaboration

To be published in new Earth’s
Future Special Issue as an MSD
CoP collaborative contribution




THANKS!
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