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Urbanization Changes Local Climates
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Urban Heat Mitigation

Strategies

(a) White infrastucture
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How to evaluate?

Wang Z. (2021).
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CLMU: Community Land Model Urban

simulation 1. Software/Operating System
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<« 2. Case configuration

3. Input data limitation
Real world Digital world



A Universal Tool for Urban Climate Modeling
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A Universal Tool for Urban Climate Modeling

Python: workflow

1 Initialize ~

from pyclmuapp import usp_clmu

usp = usp_clmu()

.

usp_res = usp.run(
case_name ="usp",
SURF= "surfdata.nc’,
FORCING = "forcing.nc',
RUN_STARTDATE ="2012-01-01",

STOP_OPTION = "nyears", STOP_N="2" ...)
# usp_res will return a list of result files location.

- /




A Universal Tool for Urban Climate Modeling

» Generating forcing for model input from ERA5
from pyclmuapp import get_forcing

get forcing( lat=lat, lon=lon, zbot=zbot, start_year=start_year, end_year=end_year,
start_ month=start_month, end_month=end _month

)
# return a file like: erab forcing 51.5 0.12 30 2012 1 2012 _2.nc

» Generating surface data for model input
from pyclmuapp import get_urban_params

urban = get _urban_params(
lat = 51.5116, lon = -0.1167,
urban_ds='data/mksrf_urban_0.05x0.05_ simyr2000.c170724 .nc’,
soil_ds='data/mksrf soitex.10level.c010119.nc’,
outputname='data/surfdata_london.nc’

)

» Modify the surface file
usp.modify surf(action={"ALB ROOF DIR":0.2}, mode="add")



CLMU Provides Better Urban Temperature Estimates
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Urban Climate Adaptation of CLMU

Urban canyon Adaptation



Cool Roofs Provide Greater Benefits at Noon and Under
Warming Scenario

Temperature difference = cool roof experiment - default
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Potential engineering adaptations

New materials

* Albedo Blue infrastructures
* Heat capacity
» Conductivity  Water irrigation _
e Solar pane] « Road/ roof sprinkling Green infrastructures
. « Water misting
. - Trees
« Grass
« Green roofs
 Park

Anthropogenic heat control
* Heating

« Air conditioning

« Transportation

Making a better urban environment



Large Simulations for Optimization and Sensitivity Test
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Environment
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Position Paper

Integration and execution of Community Land Model Urban (CLMU) in a
containerized environment

Junjie Yu*™, Yuan Sun*", Sarah Lindley ', Caroline Jay ““, David O. Topping ", Keith
W. Oleson %, Zhonghua Zheng * "
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ARTICLE INFO ABSTRACT

Keywords: The Community Land Muodel Urban [CLMUY is a process-based numerical urban dimate moded that simulates
Virbmars climane medeling the interactions between tse atmosphere and urban surlfaces, serving & a powerful wol lor the convergence
Contamerized applicarion of urban and climate sclence research, However, CLMU presents significant challenges due to the complexities
C_llmf-‘mﬂe of model installation, environment and case configuration, and generating model inpuats, To address these
Ubam climate challenges, a toolkit was develaped, including (1) an operating independent containerized appli

developed to sireamline the execution of CLMU and (2] a Python-based fool wsed to inberface with the
containerized CLMU and create wrban surface and atmospheric forcing data. This toolkit enables users
simulate urhan climate and explore climate-related variahles such as urban bulkding energy consumption and
human thermal stress. [t also supports the simulation under future climate conditions and the explortion of
urban climate responses 1o various surface properties, providing a foundation for evalusting urban climate
adaplation strategies.
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