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IMPACT OF CLIMATE CHANGE ON CRITICAL
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CHALLENGE: ANALYZING LARGE CORPUS OF
SCIENTIFIC LITERATURE

Growing number of publications i s (vmo 2
.
Slowed canonical progress in large fields of
science
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and papers—is not balanced by structures fostering disruptive scholarship and focusing

attention on novel ideas
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CLIMATE HAZARDS CATEGORIES AND DATASET

18 Climate Change Hazards (2021 IPCC, NASEM, Unlabeled D
SCE, and USGCRP reports) nlabeled Dataset

= Subset Semantic Scholar Open
Research Corpus (S20RC) to
develop climate change
corpora
— 600K climate-related articles

EXTREME CLIMATE
EVENTS TRENDS

Climate

dataset
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RESILIENCE AND SECURITY

Critical Infrastructure and 55 National Critical Functions

= Subset climate related
corpus to develop
climate and NCFs
corpora
— 17K climate and
NCFs related articles
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Climate +

NCF dataset

source: https://www.cisa.gov/identifying-critical-infrastructure-during-covid-19
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PIPELINE FOR LABELING LARGE CORPUS

Weak Supervision and Supervised learning

Unlabeled Data

Corpus of
documents
(76 M)
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Climate/NCF definitions

Definition 1

Extreme cold events/
Operate Core Network

\

Definition 2

Extreme rainfall with
Coastal Flooding/
Distribute Electricity

” storms/ Supply Water

Definition N

Extreme snow and ice

Part of the
Climate/ = data for
NCFs \generating
labels

Thresholding

Non-
climate/

_|Non-NCFs

Building a Corpus of Climate and Infrastructure Data
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Abstracts

Training Final Labeled
Data with Climate/ NCF
Programatic Dataset
Labels

Weak Supervision

Select documents
based on Climate

Multi-label Classifier — and NCF
Supervised categories
Learning l
Category-wise

Topic Modeling

Topic Modeling
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WEAK SUPERVISION FOR GENERATING
LABELS FOR TRAINING DATA

Weak Supervision using Snorkel to alleviate labeling bottleneck

Labeling functions (LFs)

— 7 LFs for 7 embedding techniques (distilbert,
MiniLM, nli-stsb, mpnet, distilroberta, mpnet,
msmarco) =

— Cosine similarity score Li_ﬁff:""“’”"“"‘ﬂ‘" =l

— Optimization of overlapping and conflicts -
between LFs in weak supervised learning
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SCALING ON GPU CLUSTER

Programmatic rules for assigning labels to dataset

= Parallelization (GPU per class) 4 — ) o
— 18 GPUs labels 18 climate Category 1 LF:-; L —
categories F ' Mowpendeds 0
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SUPERVISED LEARNING

Multilabel classification using classifier chain

= Training data: ~5k (climate/NCFs) = Train and test 7 models simultaneously

= Test data: ~12k = Run time: 5 hours (approx.)

= Model: Classifier chain with MLP = Cross validation accuracy on train dataset: 91%
= Train 7 models using 7 embedding techniques
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GAINING EFFICIENCIES WITH WEAK

SUPERVISED LEARNING

Expediting development of trained model

10

d 9

Automating the g
document labeling 27,
process addresses 22!
known “pain point” 2 ’
and enables fast, =

Manual Labeling & Active
Learning

repeatable scaling

Pi

peline & Corpus Development, = Weak Supervised Automated
Weak Supervised Automated Labeling
Labeling
Past Present

Past (COVID-focused)
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NUMBER OF DOCUMENTS PER CLIMATE
CATEGORY

The trend shows warming
events are more discussed
than the cooling events
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=

£
S 8000

= Labeling the large corpus assisted £
us in identifying a recent trend in &

E 4000
=

climate research =

= Currently heat events like Drying
trend, Rising surface temperature,
Drought are the major concern
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NUMBER OF DOCUMENTS PER NCF CATEGORY

The trend shows water related
events are more discussed
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TOPIC MODELING
BERT based topic modeling on Climate hazard and NCF pairs

Drying trends and Drying trend and supply water (10671 documents)
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If a researcher/analyst is looking at
this article included in our corpus....

Electric Power Systems Research
Volume 140, November 2016, Pages 401-412

ELSEVIER

Stochastic optimization for electric power
generation expansion planning with discrete
climate change scenarios

Shuya Li 3, David W. Coit * & B, Frank Felder ®
* Rutgers University, Industrial & Systems Engineering Department, School of Engineering, Piscataway, NJ,
United States
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...then some example next steps

for exploration might include:

= |dentify which climate hazards and NCFs
this article is most frequently associated
with

= Explore which topics for hazards/NCFs
this article is most frequently associated
with
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