HDR DSC: Data Science for Energy Transition
Pl: Mikyoung Jun
UNIVERSITY of [FD E W . . .
HOUSTON University Department of Mathematics, University of Houston

University of Houston R
DOWNTOWN of Houston HOUSTON - VICTORIA Sam Houston State University

Clear Lake

This research is supported by DMS-2123247

Participating Universities Year 1 Accomplishments

HDR-DSC: Data Science for Energy Transition

] Project Overview Intellectual Merit
W . . . . ) . . ..
e University of Houston (PI: Mikyoung Jun, co-Pls: Jiajia Sun, Pablo Goal: education and workforce Program activities (chronologically): S C 2022
D: t development in data science for energy 1) summer boot camp ummer amp
11 O) transition 2) advanced courses & micro-
T t f t D t PI D - h Sh t . A year-long data science-centered credential
o U H _ _ : experience covering fundamentals of | 3 h i | 11 1 1
niversity of Houston-Downtown (co v1jes astri) cxperience covering fundamen - ) IR T T o e Successfully completed for 33 participants (in a hybrid mode)
F T . 1T . . . analysis, and programming * 4) int hi . e . . ‘L
e University of Houston-Victoria (co-PI: Yun Wan) P SRR e T S e ] e e Students represent all five participating universities
o . - . universities in greater Houston region [ ' ‘ 3 (totaling 120 students) . . ) )
® L mversﬂ;y Of :_ouston—Clear Lake (ST PGTSOHHGII J 1a1g LU_) Tight connection with community ” Program topics cover traditional & ® L&St tTWO dayS Wlth Series Of talks by lIldU_Stl“y partners Oon thelf
. . . through multiple energy industry T YR, renewable energy, and energy policy .
e Sam Houston State University (Sr. Personnel: Dooyoung Kim) s " o | o Unimesiion beieen e e data science related work

industry will be strongly promoted

e Fight more Sr. Personnel faculty members from participating » Reports (by a third party evaluation team) based on students

Project Highlights

. . . 5 o 2k Broader Impacts 1 1
universities Project wil be led by a 0 O P survey and instructor focus groups available
multidisciplinary team of experts ; gl Program will produce workforce-ready
Undergraduate and Master level ' - data scientists for energy industry
students with diverse baCkgroundS Participants & UH main campus x UH downtown < UH Victoria + UH Clear Lake o SHSU Program will provide training
will be recruited opportunities for minorities and Figure 1: Demographic Profile of 2022 Summer Boot Camp Students
S e e e T aE Each participating university has at least underrepresented groups 2(5)
_ _ o one key personnel for meaningful and Education materials will be made - 20
Melinda Holt (Mathematics and Statistics) successful collaboration oublicly and freely available 20 A 12
Strong support from the Hewlett Packard Project results will be presented in 10 5 Figure 4: Student Satisfaction with Course Modules
. . . . L old 0
gnterprlsflﬁ)ata Sc'iencfeFIInStliUte and UH SCIentIflc Confe rences ; Domestic  International loat) Sndg du - Extremely Dissatisfied
- hergy at University ot nouston Educational template and instructional L mMale Female ®Male ®Female
University of Houston, DOWNTOWN Concrete evaluation plan by an external material can be replicated elsewhere -
Mathematics/Statistics Mikyoung Jun (PI) Hewlett evaluator - N ' = Neither Satisfied
Dvijesh Shastri (Computer Science, co-Pl) Packard A 5] 5] Diesl;aggﬁ:gs ied nor
Enterprise Cavcasian. SIS Somewhat Satisfied
B Somewnat >atisiie
Data Science Latino or Hispanic m
Earth Science ) Native Hawaiian or Pacific Islander E = Extremely Satisfied
|nStItUte (DSI) Other/Unknown E'
Public Policy Jialia Sun (co-Pl) 0 5 10 15 20 25
Jonny Wu Y ®mMale ®Female
Pablo Pinto (co-P!) Yingcai Zheng Business F - ‘N] k S I l l I I . ( ! I l lp
Sunny Wong Lorenzo Colli School lve ee u er a
Yunsoo Choi .
Yili Hong
CS/ . Machin r : ‘ Polic : : i ‘
| Statistics ) achine Geoscience NSy y Engineering Figure 2: Student Module Knowledge Assessment
‘ ‘ ( N 4 A e A e A 4 Cost d ) ( Before After
Basics on : L el el Enginering
- ostasaence [ (- Zseson | [ Clgsifcaton| L geattermal senefil | | pesigniojec
Work Flow 9 P H PArlm_aIyS|stn Management
\ y \ y \ y N J el N Statistics ) | Statistics
Figure 1:Overall structure of th e )| V| | \ ol
" _ : : : : Critical p - Intro to ! ; . :
igure 1L.uUverall structure o € program Programming _| Time Series | Dimension - M?n:ac;gl | Telecommunication Policy Analysis Policy Analysis
| Method Reduction : -
Languages Exploration | Policy and & Networks
(Python, R, L y L ) L ) Politics N
_Orange, etc) . | . N . N ) p Geoscience Geoscience
Neural ..
Ind]_]_St ry I art ners - N Intro to Network & Carbon Capture, p N _ Digital
— Spatio-temoral - . —  Utilization & i — Signal/image : : : :
| Visualization g e Deep Learning Storage ital“sﬁ'ca' f Processing Engineering Engineering
using Tableau L ) | Basics | L - nlgo%isclzil = .
\ J - — - N - N Effectiveness Machine L . Machine L :
114 : : Geostatistical : : L ) achine Learning achine Learning
ConocoPhillips, Fugro, Halliburton, Schlumberger, Shell, Quantico, , Applicaions Relationship | | | b0l Rock
| Reproducibility — Geo;g{ence —  Statistical Physics f Data | Computer Science & Computer Science &
XeCta, AlN101E Othel“S Data in 3D/4D Models & ML S J - V'}%‘:a;'gl?é';” Programming Programming
. _ Domains L ) p | Examoples
p Climate - P 7 0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Computer | Modeling , .
P -W -b o t | Ethics . ) [ Strongly Disagree O Strongly Disagree
I[] ([ J
rogra cebs1te. dSC - [1SM. uh . edu ) 0 Somewhat Disagree @ Somewhat Disagree
: . . O Neither Agree nor Disagree @ Neither Agree nor Disagree
Figure 2:Curriculum modules
Somewhat Agree Somewhat Agree
i{l—'[zj UNIVERSITY OF HOUSTON . Strongly Agree . Strongly Agree

Data Science for Energy Transition

About  People  Program  Application  Partners  News&Events Contact Us

/ ‘ Research Team Project

e Project data provided by industry partners

- NG e —
a epa— Y 4 |
Q y A & { — — I = =
N & y 4
& « ¥ _‘! y _/ | - \
N v y 4 . 7 A\
S 4 y /
/ . g " N S
L < 9 g 1 \
r— s LM\ .
/ 1 \
4 l B X
. I =
4 b | \
A L}
1 Y
— o . -
| o r |
‘ ‘

B 0t Science for Energy Transition Each team mentored by faculty and industry partner

" Through training the next generation data science workforce.
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(there are monetary awards) PI: Mikyoung Jun (mjun@central.uh.edu)
Postdoc: Hojun You (hyou3@central.uh.edu)

Welcome

With the growing public awareness of climate change, Houston, the energy capital of the world, is




