ONLINE
TR 15:00-
16:15

ATMO/CEE/SUST 449

Instructor: Prof. Christina Karamperidou
(808) 956-2565 | ckaramp@hawaii.edu | HIG 335
Office hours: Tue online or by appointment

PART 11 PART 111

BASICS OF BASICS OF CLIMATE DATA
THE CLIMATE CLIMATE ANALYSIS &
SYSTEM MODELING APPLICATIONS
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basic mechanisms of climate
variability and change at the
spatial and temporal
timescales of interest for
engineering applications and
decision-making

governing principles & processing & analysis of climate
components of climate model output, visualization of
models, complexity, climate data, model
parameterizations, intercomparison and data use in
resolution, model tuning & climate science &
mode] Uncerta:\ﬁt\/ environmental engineering
applications.

Describe basic principles of the climate system, its components, and important climate

phenomena affecting regional and global climate at seasonal, interannual, decadal, and
centennial time scales.

Explain the basic principles of building and running climate models of increasing
complexity (from one-dimensional to state-of-the-art climate models) to simulate
Earth’s past, present and future climates.

List the features, advantages, and limitations of global climate models.

Access climate model data of interest, compare with observational data, and perform
basic climate data processing online and offline.

Perform intermodel comparison studies and process climate model output for use in
applications.

Assess and effectively communicate uncertainty in climate model simulations and
projections of future climate.

Prepare and present a climate model study as they would in a scientific conference.

GRADES

@ Grading will not

necessarily be on a
=j curve. Everyone has
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the chance to get
an A if they work for
it and deserve it!
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B Assignments (30%) | In-class work/participation (10%) Final exam (take-home) (30%)
[ Final project presentation (20%)
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CLASS RESOURCES

- No required textbook

- Lecture notes will be posted on laulima after each class

- Class readings & term project resources also on laulima

QC996.W37 2011: Numerical Weather and Climate Prediction (by Warner, Cambridge
University Press).

QFS%{LM?FZ 2005: The Climate Modelling Primer (by McGuffie & Henderson-Sellers, Wiley
BlackWell).

QC874.5 .G66 2015: Climate System Dynamics and Modelling (by Goosse, Cambridge
University Press)

TERM PROJECT

A figal, capstone project will be worth 30% of your ' '
grade.

Deliverables:

a project design sheet in a provided template

a group-written scientific poster
(made in Google Slides)

" START WORKING ON .
YOUR PROJECTS

Choose an environmental engineering/science problem

Identify and download

fe a term project that illustrates the use of climate modeling and output
to answer a specific regional-scale problem uncertainty

proposed solutions

FINAL EXAM

[he final . of final grade) will be take h d will test
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model-a’am compmson and the app[[mt[on g‘ the smt[st[m/
techm’ques covered in the course.
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Schiednle

Lectures will follow the tentative course outline below. This syllabus is
subject to change; any changes will be disclosed in class beforehand.

Week

Topic

Comments/
Readings

1.1: Course Syllabus & Introduction
1.2: HPC set-up

2.1: Earth’s energy balance (EBMs)
Zoom: EBM lab and modules

3.1: Climate change: Shortwave Radiation
3.2: Climate change: Longwave Radiation
Zoom: Build Your Own Earth

4.1: Anthropogenic Climate change
4.2: A historical perspective

5.1: Climate Sensitivity and Feedbacks (theory).
5.2: Important Climate Feedbacks
Zoom: Climate feedback exercise & term project

6.1: Climate Variability-Interannual. Mechanisms, Impacts, Modeling
6.2: Intro to Climate Datasets and Climate Variability Calculations

7.1: Climate model development: Dynamical Core
7.2: Climate model development: Parameterizations
Zoom: Term project resources & discussion, team selection

8.1: Climate model development: Model tuning.
8.2: Model genealogy & uncertainty

9.1: Basic components of an Earth System Model.

9.2: Intro to Climate Databases and raw Model output (CMIP).
Example analysis: Temperature & wind changes in HI (model
intercomparison)

Zoom: Example discussion (python), Term project feedback in
brco s, [Pt milstone:complete I review and daf

10.2: Equilibrium, transient & single-forcing experiments

Zoom: Single-forcing exercise discussion. _

11.1: Climate data analysis & visualization in Python
11.2: Examining ENSO simulations in a CMIP6 model
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Schiednle

Lectures will follow the tentative course outline below. This syllabus is
subject to change; any changes will be disclosed in class beforehand.

Zoom: ENSO simulation exercise discussion. _

11.2: KNMI climate explorer. Online processing: Observations web
Zoom: KNMI climate exElorer exercises (feedback) _ web
R 12.1: Term Project components and Feedback: Write a scientific
abstract
.................... Zoom: Breakout rooms and project guidance ...
14 13.1: Project completion, feedback
15 14.1: Class overview & outlook. Knowledge Survey
B
Last day of instruction
17 exam period

Final Exam & Project Poster DUE @ 4:15 pm
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