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Percent Urban at Climate Model Resolutions

IPCC AR4

TE5 (1.4x1.47)
: 1

The Future?

TATQ{0.7x0.7%
L |

i I . .
5O - 5OM —r _ = e
i E— 3 ; 7 ot
{ '
40N — 400 (L" i b 5 =
]
M -
[ r
0N 30N L =
A, .
Sy \ i
T e
20N — 20N S W i [
. |
\;{_ rDi]
I - 3
1M 100 Y I N .n""fi'{‘_\— - 1
120 oW BOW 120W a0W BOW
TBS (1.4x%1.4%) TA70 (0. 7x0.79
’ L I 1 1 I 1 1
7ON p 7OM _ - —
: ?hf‘;. iR APIRE B LTy T
s ; i g . S e
.f‘,_,-f b ] e J_._..rf__.-f S =
_f-,:\’l_:l o, o il y 7 _._f"} =
HON N T —g . =
e i - B
= L ﬁt’“ﬂf}—} ] II..
~ | ﬁ\_\: . L] 2
S . m I.= i :‘?“‘_' o ,&5 ad ;l E )
E g — il — PP et =
sl T (] B ke~ LT - A o
7 N, (¢ SN G
1 ¥ h\_,—l:" s _-\'—_\_ -~ b‘ ;. u \
aon | ¢ a—‘_:%-‘"'f ~Nar © | enlT "‘:5;?- o EPS S =
L e e eree T e B “1;. i "-\i _:—"_“'H;
P - I k] [ ] B = ,-"’I p
e P - e T~ Y,
0N “ ; Lo 30M = = . L
0 30E GO0E D 30E BOE

6

9

12 15 18 21 24 27 30 33
Pearcant Urban




CLM Urban Canyon Model

Solar Radiation

Boundary Layer

Canopy Layer

Sunlit Sunlit Shaded Shaded
Vegetation Road Road vegetation

Model Parameter/data needs
» Global delineation of urban areas

« Geometric and radiative properties of the canyon
» Surface and conductive properties of walls, roofs (road properties assumed constant)

» Information on human activity and energy consumption levels



An Urban Sub-model in the CLM
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Offline VValidation :

~ |+ Following methods and data used by Masson et al. 2002 for TEB model

S g e e | T el -
S '.f-ﬂ_-—..,.‘l_'ﬂ* i | |_|I‘_""_ 5:: :ﬁ ;I'.TII
* Observations from two urban sites (courtesy of S. Grimmond):
— l H =
- Mexico City
el TR - |
- Vancouver
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Mexice City CLM3, Observed Average Diurnal Cycle Fluxes, Dec 2 - Dec 7 15493
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Vancouver CLM3, Obsarved Average Diumal Cycle Fluxes, Aug 20 - Aug 24 1992
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Simulated Urban Energy Balance Characteristics
* NCEP atmospheric forcing
* Rural grassland
 Default city with H/W=0.5,...,3.0

Urban (solid) Rural (dashed) Summer (JJA), H/W = 1.0
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Urban-Rural Air Temperature (C)

Simulated Urban Heat Island
* NCEP atmospheric forcing
 Rural grassland
* Default city with H/W=0.5,...,3.0

Without Q; With Q;

Summer (JJA) Heat Island (40N, 75W) Summer (JJA) Heat Island (40N, 75W)
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Variablility in Simulated Heat Island caused by

sDefault city with
H/W=0.5,...,3.0

*Rural environment from CLM
Surface Data

Urban-Rural Air Temperature (C)

.

Climate and Rural Environment

«Atmospheric forcing from
CAM (offline model)
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Model VValidation:

I
 Limited validation demonstrates that the urban model shows

promise in simulating fluxes and temperatures
o Qualitative analysis indicates that the urban model reproduces
some general observed characteristics of heat islands:
- An urban heat island that increases in intensity with height to
width ratio.

- A decrease in the diurnal temperature range.

« At agiven height to width ratio, a wide range of heat islands is
simulated depending on prevailing meteorological conditions
and the nature of the rural surface.

« A dataset needs to be developed to conduct global simulations



Representing urban areas in CLM/CCSM
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Creating a Global Urban Dataset

Divide world into manageable portions
Define urban extent

Delineate three degrees of “urbanness”
Compile database of building properties



30 Regions With Similar
Urban Character
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Creating a Global Urban Dataset

Divide world into manageable portions
Define urban extent

Delineate three degrees of “urbanness”
Compile database of building properties



Compare Global Satellite Products

DISCover ‘

GLC2000
MODIS-IGBP

MODIS-UMD ||

1km resolution
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Evaluation of Satellite Products
Taipel, Taiwan

Urban Coverage

[ 1GLC2000

[ DISCover
B MODIS
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LandScan 2004




Limitations of Satellite Products

Disagree on what constitutes urban areas
Processing flaws and methodological questions
Do not distinguish between levels of urbanization

Cannot distinguish differences in urban characteristics
based on cultural and regional differences

Lack of temporal information for historical and future
projections
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Creating a Global Urban Dataset

Divide world into manageable portions
Define urban extent

Delineate three degrees of “urbanness’
Compile database of building properties



Population Dataset — LandScan

ORNL LandScan Global Population Project
Glabal Information for Estimating Populations af Risk

Sponsoned by LS. Depariment of Defenss

-
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.| LamndSzan Popualsation
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(Dobsen et al, 2000)



MODIS Mask of Paris Paris (Landscan)
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Cumulative %

Cumulative Landscan population for MODIS urban grid cells by region

Regional Comparison
Urban Population Distribution
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Final Product

Value
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Creating a Global Urban Dataset

Divide world into manageable portions
Define urban extent

Delineate three degrees of “urbanness”
Compile database of building properties



Building properties

Building height

Height to width ratio
Vegetated Fraction

Properties of building materials
— Emissivity

— Albedo

— Heat capacity

— Thermal conductivity



World Housing Encyclopedia

EER]/ JAEE Encycloqedia

World Housing En¢
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Algeria

Building Description: Stone masonry apartment building

A CERT Reports 75
Hi 1 Ganeral Informatiar
=i 2 Architectural Featur
1 3 Socko-Economic Isst
41 4 Structural Features
=_1 5 Evaluation of Seism
91 & Earthguake Damage
=i 7 Building Materials a
= & Construction Econoar
9 9 Insurance
=i 10 Seismic Strangthe
=1 11 References
A0 12 Contributors
=i 13 Pictures

Summary

This 1= a typical residential construction type found In maost Algerian
urban centers, consttuting 40 to 50% of the total urban housing
stock, This construction, built mostly belore the 19505 by Franch
contractors, is no longer practiced, Bulldings of this type are typically
4 b 6 stories high, The slabs are wooden structuras or shallow arches
supported by stesl beams (jack arch systam}. Stone masonry walls,
usually 400 to &00 mm thick, have adequate gravity load-bearing
capacity; however, their lateral load resistance Is wery low. As a
result, thesa buildings are considered to be highly vulrerable ta
seismic effacts.

Created On: Wednesday, June 05, 2002
Last modified On: Tuesday, November 01, 2005
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Thermal
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Building Properties
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Building Materials of Walls
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Further Work

Compare test run to case study
parameters

Adjust assumptions based on test results
Initiate development of a transient dataset

Run a global application to see how
different regions respond

Make urban dataset available

Proceed to next step in improving land
cover datasets
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