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1. Urban canopy model

1) Improved latent heat flux

Noah LSM in NCEP Eta, MMS and WRF Models
(Pan and Mahrt, 1987; Chen et al., 1996; Chen and Dudhia, 2001;
Ek et al., 2003) |

. X
modeling over urban surfaces ‘4

Precipitation

2) Improved surface wind

3) Optimizing UCM parameters
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The International Urban Energy Balance Models Comparison Project

(CSB Grimmond)
33 UCMs: IUM/NCAR WRF/Noah/SLUCM (Miao and Chen, ~11)
NJU-UCM-S, NJU-UCM-M (Zhang and Jiang)
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Taylor plot for every SEB components
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1 ) Improved latent heat flux modeling over
urban surfaces

1) Irrigation in urban area: Set SM from 0-1m (1-3 model
layers) to SMCREF (field moisture capacity) during 06-08 PM,

from May to September.
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2) Oasis effect

Oasis coefficient: & ....=1.5

oasis

Diurnal mean LH under different conditions for 4 seasonsObs observatlon Veg:
simulated LH for vegetation from case 2, Res: difference of these two values.

Spring Summer Autumn Winter
Obs Clear 23.9 65.1 23.2 8.7
Cloudy 20.7 46.3 18.7 7.2
Clear 15.6 36.0 10.6 1.5
Veg Cloudy 10.3 23.9 7.3 1.3
Veg_Diff (Clear-Cloudy) 5.3 12.1 3.3 0.2
Clear 8.3 29.0 12.6 7.2
Res Cloudy 10.4 22.4 11.3 5.9
Res Diff (Clear-Cloudy) 2.1 6.6 1.3 1.3

1+ Res_diff / Veg_diff 0.6 15 1.4 75
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3) LH from impervious surface' '
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4) ALH: Max. for Spr, Sum, Aut, and Win are
17, 42, 24, and 18 W m?
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Surface flux (W/m?)
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2) Improved surface wind

SLUCM

T T
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3) Optimizing UCM

1
| ] | parameters:

Morphological

Ur=f1(Ua)
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Evaluation:
2m T. 10m Wind Speed from BJ-RUC for April 2010)
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2. Urban land surface model & land data
assimilation system (HRLDAS)

1) Setting up of u-HRLDAS

Land surface dataset

Vegetation type Snow Leaf Area
Index
Soil Texture Vegetation
Met. dflVlng: Cerrai Cover
errain

GLDAS/obs/BJ-RUC

Coupled through ‘urban fraction
Urban canopy model: Man-made surface
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RMSE for skin temperature (°C)
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2. Urban land surface model & land data
assimilation system (HRLDAS)
1) Setting up of u-HRLDAS
2) Improvements of u-HRLDAS
@ surface exchange coef., profiles for urban area

@ Evapotraspiration for impervious sfc., modeling

the seeper depth
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3. Numerical modeling of UBL

Diurnal variation of observed and simulated variables for high-

density urban stations
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UBL structures at 0600UTC (1400LST) 18 Aug 2005:
Horizontal distribution of (z=384m)

Vertical velocity and horizontal wind vectors
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Aspect ratio of HCRs
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The aspect ratio of HCRs in urban areas (~1.5), due to the
impacts of building height and AH, is smaller than the typical
value over natural landscapes (2-15).




Diurnal variation of UBL structures ( BaoLian )
(vertical velocity in shade, horizontal wind vectors in red)
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Impact of urban area on nocturnal BL LLJ

Cross-section of wind speed
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4., Urbanization effects: on
precipitation
A Case Study of Heavy Rainfall in

Beijing on 1 August 2006

N
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Urbanization effects: on precipitation

A Case Study of Heavy Rainfall in Beijing on 1 August 2006
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Urbanization effects: on precipitation
A Case Study of Heavy Rainfall in Beijing on 1 August 2006
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Urbanization effects: on precipitation
A Case Study of Heavy Rainfall in Beijing on 1 August 2006
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Urbanization effects: on precipitation

A Case Study of Heavy Rainfall in Beijing on 1 August 2006
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4, Urbanization monthly effects

Period: Aug 2006
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€ Urbanization increases
rainfall in Haidian and
Changping, and the
frequence of heavy rainfall

4 UHIC-Wind rose
€ WRF/Noah/UCM simulates
this characteristics very well.
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5. Dataset
1) Land info

(a) LU/LC in Jing-Jing-Ji area ; (b)Emission inventory at 0.01°for
Shanghai (PM10: g m2yr) ; (c) LU/LC in PRD



LU/LC in Jing-Jing-Ji area
Urban area expands to 8 times
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5. Dataset

2) SEB observation in Beijing
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Mean values of total daytime energy fluxes and flux ratios

(Asian, European, American cities are in Black, Green, and Blue respectively)
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6. Operational applications

Road surface forecasting system—Traffic service
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6. Operational applications

UCM/UBL UNSM/UBL
— urban planning — emergency response
: fjgm””? .
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6. Operational applications

Dataset. UCM —
€BJ-RUC: improve the performance of surface forecast

& Rainfall: in test

Evaluation of T2 and WS10 from BJ-RUC for Apr 2010
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6. Operational applications

& UHI
& More service products

> BJ-RUC > New (LU+UCM)
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7+ Prospects

1) Urban land surface/canopy/BL model:
* Heterogenity of urban surface: classification,
characteristic length scale, MOST
* Vegetation in urban
 Hydrology in urban
2) Impacts on precipitation and for/haze

3) Impacts on regional climate & climate change
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7+

ME SR N ICS NS R P
¥ INSTITURE ©IF URIBAN MIETECROLOGY, CMA, BELING

Contents
Urban canopy model
Urban land surface model & land data assimilation
system (HRLDAS)
Numerical modeling of UBL

Urbanization effects (effects on precipitation & monthly
effects)

Dataset (GIS. SEB observation)

Operational applications (traffic. urban planning.
emergency response, NWP)

Prospects

THANKS FOR YOUR ATTENTION &
HAPPY DRAGON BOAT FESTIVAL !
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