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My research seeks to I) expand our knowledge of the stratospheric circulations and dynamics, II) uncover a
deeper understanding of atmospheric gravity rraves and their interactiou with the meaa flow, as well as to
improve their represeutation in the weather and climate models, and III) develop novel data-driven methods
for climate analysis and modeling. The integration of outcomes from these areas is crucial for enhaucing the
climate change projections of future climate variability and weather extremes.

EpucarroN

Universlty of Washington (Seattle, WA)
Ph.D. in Atmospheric Sciences: Data Science
Advisors: Pro&. John M. Wallace & Q.tang F\t
Thesis: The QBO Dyna.mics and Gravity Waves Chara€teristics as Seeu in ERAS Reaaalysis

University of Wbshingtoa (Seattle, WA)
M.Sc. in Atmospheric Sciences

Advisors: ProB. John M. Wallace & Qiang F\r
Thesis: The Effect of Hydrometeors on MSU/AMSU Temperature Observations over the Thopical Ocean

Unlvereity of Tehran (Tehran)
M.Sc. in Civil Engineering (Water Resources Engineering)
Advisor: Prof. Zahraie
Thesis: Evaluation of Climate Chauge Impact on Extreme Precipitation Events Using Statistical Downscaling
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2007-2012

209%Prcsent

Iran lJniversity of Science and llectrnology (Tehran)
B.Sc. in Civil Eugineering

RussaRcu AND PRorEssroNlL ExpuRtpNcn

r Rice University, Houston, TX & NWR,A, Boulder, CO Postdoctoral Fellow

Supervisors: Prof. Pedraur Hassnnzadeh & Dr. M. Joan Alexauder
* Exploring strategim for training neural networks as eubgrid-scale parameterizations

- Examining the role of nonJocal dynamics in the propagation and dissipation of gravity warres (GWs), as

well as approaches for incorporating this non-locality into data-driven GW parameterization

- Using GW-resolving simulations to develop data-driveu GW parameterization

- Emulatiug GW para,meterizations in WACCM

- Leading the QBO working group of the SNAPSI project

r Department of Atrnospheric Sciences, University of Washington, Seattle, WA Research Aseistant

2016-2022

- Investigated the characteristics of tropicel convective gravity waves resolved by ERAS reanalysis

- Evaluated the momentum budget of the QBO 'rsing ERAS reanalysis dataset

- Evaluated the contributiors of difierent types of waves to the driving of the QBO using ERAS reanalysis

- Examined the BDC changes for 198G,2018 based on MSU/AMSU temperature observatione

- Iavestigated the hydrometeor efiects ou MSU/AMSU temperature observations



. Water Tnetitute, University of Tehraa, Tehran, Iran Research Assistant

2013-9016

- Developed a monthly statistical downscaling model for assessiag climate change impacts on different me-
teorological variables such as precipitation, temperature and evaporation.

- Invetigated various climate change model-scenarios for projecting the intensity of dry and wet spells in
the future aad their impacts on the quality and quantity of water flow of Kanrn river.

PusLrc.arroNs

Pubiished

1. H. A. Pahlarran, J. M. Wallace, Q. fu, 'Characteriatics of Tlopical Comrective Gravity Wavee Besolved by
ERA5 Reanalysis", Jountal of the Atmospheric Sc,ienus,2023. [Paper]

2. H. A. Pahlavan, J. M. Wallace, Q. fo, G. N. Kiledis, "Revisitirg the Quasi Bieunial Oscillation as Seen in
EnAs. Part II: Evaluation of Waves and Wave Forcingl', Joumal o! the Ahnoepheric Scienus, 2021. [Paper]

3. H. A. Pahlanan, Q. trb, J. M. Wallace, G. N. Kiladis, 'tevisitiug the Quaei Biennial Oscillation as Seen in
ERA5. Part I: Description and Momentum Budget", Jounal of the Atmospheri,c Sciences,202l. [Paper]

4. H. A. Pahlavan, Q. trh, J. M. Wallace, "The Efiect of Hydrometeo$ on MSU/AMSU Temperature Obser-
'uatiors over the Ttopical Ocean", Joumal of Atrnospheri,c and Oc.enwi,c Technologg,20l8. [Paper]

5. H, A. Pahlavan, B. Zahraie, M. Nasseri, and A. Mahdipour, 'Improvement of Multiple Liuear Regres-
sion Method for Statistical Downscaling of Montbly Precipitatiou'', Intenrational Journal of Enairvnmentol
Seience arul Techrwlogy, 2018. [Paper]

6. A. J. Sweeney, Q. Ft, H. A. Pahlavan, P. Haynes, "Seasonality of the QBO Impact on Equatorial Clouds",
Joum,al of Geophysiml Resmrch - Atmosphercs,2023. [PaperJ

7. Q. Ft, S. Solomon, H. A. Pahlavan, P. Lin, "Observed changes in Brewer-Doboon circulation for 1980*2018',
Emironmental Reseorc.h Letters, 2019. [Paper]

8. Q. F\r, M. Wang, R. H. Wbite, H. A. Pahlavan, B. Alocander, J. M. Wallace,'Quasi Biennial Oecillation
aud Sudden Stratospheric Warmings during the Last Clacial Mcaximum", Atunospherc MDP1,2020. [Paper]

Manuscripts under Review

r H. A. Pahlavan, J. M. Wallace, Q. fu, M. J. Alexander, 'Characteristics of Gravity Waves in Opposing
Phases of the QIO: A Reanalysis Perspective with ERA5". [Paper]

r H. A. Pahlavau, P. Hassanzadeh, M. J. Alexaudor,'E:rplai.able Offine.Onliue taining of Neural Networks
for Parameterizations: A lD Gravity Wav+QBO Tetbed in the Small-data Regime". [Paper]

. Y.Q.Sun, H. A. Patrlavan, A. Chattopadhyay, S. W. Lubis, P. Hassanzadeh, M. J. Alexander, E. Ger-
ber, "Data Imbalance, Uncertainty Quantification, and Generalization via Ttansfer Learning in Data.driven
Parameterizations: Lessons from the Emulation of Gravity Wave Momentum Trausport in WACCM'. [Paper]

Boox Cna.prpRs

o H. A. Pahlavan, 'rChapter 10: W'ave-Mean Flow Interaction in the Tlopical Stratospheren, in J. M. Wallace,
D. S. Battisti, D.W.J. Thompson, D. L. Hartmaan, The Atmospheric Generul Circulation. Academic Press:
MTP,2022. pinkl
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Invited Talks

o '(Characteristics of topical Convective Gravity Waves R.eolved by ERAS Reanalysid', Meteodogi,u,l Insti.-
tate, Uniuersity of Hamburg, Virtual, December 2023

r 'Svolution and Wa;ve Forcing of the QBO in the Subeeasonal Fbrecast Models", The Role of Atmospheri,c
Dynami,cs for Climate and Ertrvrnes - A Joint DynVw/SNAP Meeting. Munich, Germany, October 2023

r "Ihe QBO Dyna,mics and Gravity Waves Characteristics as Seen in EHAS Rpanalysid', Department of Applid,
Mathemoti,cs anil Thenretiml Phgsict, Uniaersi,ty of Cambridge. Virtual, September 2021

Conferences

r 104th American Meteorological Society Aunual Meetingr Eaplainable Offine-Online Tta'ilning of Neual Net-
utorks lor Parametq'ization: A 1D Gratity Waae-QBO Teatbeil Baltimore, MD, January 2024 [Poster]

r NeurIPS 2023 Workshop: Tackling Climate Cha,nge with Machiae Learning: Eaplainable Off,ine-online Tlain-
ing of Neuro,l Netvtorks for Multi-scalc Cili,mate Moihli,ng, New Orleans, LA, Decembet 2023 [Poeter]

o AGU Fall Meeting: Etplainable Offine-Anhne lbaining of Neural Networlcs for Paru,meteri,zati,on: A lD
Grari,ty Woae-QBA Testbed. San Flancisco, CA, December 2023 [Talk]

o 1.03nd American Meteorological Society Annual Meeting: hainiW Conuectiae Grauity Woae Parv,meterization
with Eraemble Kalman Inaersion to Simulate the QBO. Denver, CO, January 2023 [Talkl

o 102ud American Meteorological Society Annual Meeting: Characteristi,ca o! Graui,ty Waues in OWasite QBO
Phases in ERAS Reanalysis. Houston, TX, January 2022 [Taikl

r AGU Fall Meetiug; Characteristics of Grauity Waues Resolued by ERAS Rennalgds, New Orleans, LA,
December 2021 [Talkl

o lOtlth American Meteorological Society Anaual Meeting: Revisiting the Quasi-Biennial OscillaCc'on Boston,
MA, January 2020 [Poster]

o 22nd. Conference on Atmospheric and Oceanic Fluid Dynamics: Thermodynamic anil dynamiml shttctures o!
the Qaosi-Biermial Oscillation (QBO) and *gsoc,ieteil waae-m,ean flow interactioru. Portland, ME, June 2019

[Poster]

T
Reoponsibilities included occasional lrcturing, leadiag class discussions, grading assiguments, and meeting with
students during office hours.

r Teaching Assista,nt, ATM S 431: Boundary-Layer Meteorolory, IfW, ATM S, 2019 k 2020.

o Tearhing Assista&t, ATM S 10Lr Weather, IIW, ATM S, 2018.

FpllowsruPs AND HoNoRs
o Rice Academy Postdoctoral Fellowship, Rice University, Honston, TX,2A22.

o Bauked lst a,mong master's students ,Civil Eng. (Water Resources Eng.), College of Engineering, University
of Tehran, Iran, 2014.

r Ranked arnong Top LYo of 40,fi)0* participants in Nationwide Graduate University Entrance p;sarn, Ira,n,
20t2.

BqqeaeryqEs

Prof. John M. Wallace, University of Washington, Seattle, WA
Homepage: https://atmos.uw.edu/wailace/
Email wailacem@uw.edu
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Prof. Qiang Fh, University of Washiugton, Seattle, W'A
Homepage: https://atmos.uw.edu/faculty-and-research/core-faculty /qiatg-fuI
Emaill qfu@uw.edu

Prof. Pedram Hassanzadeh, Rice University, Houston, TX
Homepage: https://pedram.rice.edu/directorf
Email: ph25@rice.edu

Dr. M. Joan Alexander, NorthWest Research Associates (NWRA), Boulder, CO
Homepage: https : / /www. cora.nwra. co m f alexard f
Email; alexand@nwra.com
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