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Previous presentation/update: October

Update and use an urbanized (UCP) meteorological model
(UMMDb); link with emissions and photochemical models

Develop fine-resolution, region-specific input database and
morphology characterization; Also use as a basis for developing
control scenarios

ﬁ;t modeli and evaluate TTT—

y models to California with regional focus; Evaluate potential
meteorological/air quality impacts; Estimate emission reduction
equivalents
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~ “Increased urban albedo vs. UV albedo | —— —

Increased vegetation cover vs. biogenic emissions

High levels of modifications vs. inadvertent meteorology (e.g.,
mixing height, wind speed)

Model performance: noise/signal

and strength of nudging — 3-D variation in coefficients —
A-free “bubble”

S, data resolution, overriding met-model LULC

Input

ALTOSTRATUS 4


09529
Text that does not map to Unicode reliably may be incorrectly interpreted by assistive technologies.


—-——ﬂ ect effect —

Indirect effect

ALTOSTRATUS

1


09529
Text that does not map to Unicode reliably may be incorrectly interpreted by assistive technologies.


//v Phetechemistny

'Le'..“l!

—
i et

-
I

=“Surface coolig 1.  Ambient cooling

Urban heat islands — NOx, VOC, O3
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High albedo roadways and pavements to reduce exhaust
emissions, e.g., A/C and engine

Natural or art|f|C|aI shadlng/coolmg to reduce
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Uroearn neat 1slaricds — NOy, VOC OF
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. Current study:

e om—

» MET: Urbanized MM5 (uMM5) v. 3.5-3.7,
(UCP implementation in WRF)

» AQ: CAMx 4.03-4.20/ CMAQ v4.4 -
(SAPRC99 mechanism)

» Emissions update models

———
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' Fine-resolution meteorological modeling -- non-LULC
Morphology and 3-D surface characterization
Effective albedo / Urban geometry and radiation
Modified dynamics, thermodynamics, LSM, physics -

Canopy/vegetation model, more realistic walls and roofs: not
parameterizations

Capability to more accurately model green roofs
apability of modeling multi-level heat sources and sinks _‘
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2. Land-cover fraction (paved)
Typlcal UCP 3. Land-cover fraction ( roof)

4. Land-cover fraction (vegetation)

scaling parameters

5. Land-cover fraction (water)
= R ———)

J—— S S”™”™E,—~—~~~— e e A e _F ﬁ- -

—

\N heig — [

onv mean heioht

ALTOSTRATUS

|
=



Downtown Sacramento, CA
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& Urbanized model domains ¢
(southern California)
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Llteatratua mit: 0800 UTC Bun 03 Lug 87

Feost: 8400 Yalid: 2200 UTC Tue 05 Aug 57 (1400 PAT Tue 05 Aug 97)
Temparature 8t Figme = 0.928
Horlzontal wind weotors at mpma = 0,908

Base-case conditions example.
Southern California (August 5, 1997)

0.181 80

August 35,1997 15:00:00
Min= 0.000 at (1,1), Max= 0.1861 at (70,38)

ALTOSTRATUS

=
01



Altoatratua Init: 0100 UTC Mon 31 Jul OO0
Faost:  E21.00 Valid: 2200 UTC Mon 31 Jul 00 (1400 PST Mon 31 Jul 00)
t i Lz}

Temparetura st gigma = 0.
Harlzontal wind wectory at mlgma = 0,808

o Base-case conditions example.
a0 Central California (July 31, 2000)
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July 31,2000 0:00:00
Min= 0.000 at(1,1), Max= 0.158 at {140,52)
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Quantitative model performance evaluation and statistics
presented in October 2005 call. Also see study report.
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Changes in ozone averaged over urban cells in S. California

@ daily 1hr-max
m daily max 8hr average

O 24hr average

Changes in ozone averaged over all grids in LA region

S @ daily 1-hr max

m daily max 8hr average

I - O 24hr average
m—
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— H-eatrls+ands—=2 3C in major urban areas .
| ~ Ozone field and location/magnitudes of highs reasonable

.~ Transport and coupling

~ Statistical benchmarks similar to or better than AQMD’s (although uneven)

» Surface modifications: Impacts on meteorology
» Temperature reduction (2m)
~up to 3.5C in large urban areas, up to 0.5C in smaller areas
~ Impacts on wind speed and vertical mixing (up to ~1 m/s, 10%)
» Consistent/repetitive diurnal cycles

» Surface modifications: Impacts on ozone/air quality -l

~ Peaks reduced in central CA (2-15 ppb), sme impacts in&%
consistent d al CA but 0CAL)

and SoCAL (slide 22)

ranges from 1to 8% in SoCAL
» Equivalent emissions reductions: UP TO 4% of each of NOx and VOC,
(i.e., ~50 TPD of each) for the high albedo case in SOCAL
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» All above results will be re-evaluated/re-visited in Phase 2

» Presentation of modeling results to CEC/ARB/AQMDs/EPA

~ Approval of modeling environment and model performance

» Begin modeling of more resolved scenarios

~ Initiate “implementation” type of modeling specific to cities
. R ——— —
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