;_'._'| _'“.
' mﬂs.ijtﬁmfﬁ—‘.MﬁFﬁ
'u SITUTE CIF URBAN METECRCILOGY, CHMA, BELING

Development and Validation of a Fine
Numerical model for Urban Road

Surface Parameters Prediction

Chun Lei Meng', Chao Lin Zhang?

1 Institute of Urban Meteorology, China Meteorological
Administration, Beijing, China

2 Department of Earth Sciences, National Natural
Science Foundation of China, Beijing, China



;_'._'| _'“.
' mﬂs-ﬁjtﬁmfﬁ—\HMﬁFﬁ
’.’ SITTUTEE OIF URBAN METECROLOGY, CMA, BELING

Outline

* Introduction

 Model development

« Summer RST forecast
 Winter snow simulation
* Conclusion

* next



8 3

l4

' MESMNICRINTS RS PR
Ill SITTUTE OIF URBAN METECRCLOGY, CMA, BELING

Introduction

e Research method
— Statistical method
— GIS based model

— Physically based model

- METRo
* RWFS

* Road forecast model
— Road surface energy balance model
— Vehicle traffic effect
— Coupled with BJ-RUC
— RST, Snowl/lce, Water
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Model development

Road surface Road surface energy Anthropogenic Urban Boundary
characteristics balance and water balance Heat Layer
| | | |
A
Vaisala Observation Data Meteorological

(RST and Snow Depth)

A

CoLLM Land Surface Model <

A

Fine NumericalForecast Model
(Urban-RSF)

Forcing Data
A

Beijing Rapid Update
Cycle Model (BJ-RUC)
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Road surface energy & water model

* Energy balance model
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anthropogenic heat(W/m2)
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Urban boundary layer
« Wind profile
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RST Assimilation
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Verification in summer
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Result & Discussion

* Precipitation
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air temperature(C)
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Verification in summer

* Mean value

BJ-RUC
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Result & Discussion

* No precipitation, Around noon
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Result & Discussion
* No precipitation, At night
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Winter snow simulation
 Time span
— 2010-01-02 to 2010-01-04
» Site chosen
— Wenyuhe (Airport express)
— Xiguan (Badaling express)

— Xihongmen (Jingkai express)
— Lugougiao (Jingshi express)
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Winter snow simulation
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RST(C)
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Winter snow simulation
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Winter snow simulation
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Winter snow simulation

L 1 :
e
-
§ 01l
.'-.'.- 2% 27 A0 325 150
Calendar day
10 - — after AH & UBL
— before AH & UBL
BJ-RUC
5 4 ¢ observation
04 -
E
wE >
Q o E
- o
2 5
=
1
[~
10 4 n
15 4
-20 T T T T Y 1

-
325 350
Calendar day

3.00 375 400

42 425 4
20 -
18 4

- after AH & UBL
164 ~ before AH & UBL

BJ-RUC
14 - ¢ observation
12 4
10 4
8 d
6 -
4 <
0 . 1] v 1] . 1 1 ¢ ] 1] 1 L] . L}
225 250 275 300 325 350 375 400 425 450
Calendar day



7/ ld MESMNICRINTS RS PR
&Y sriun: OF URBAN MIETECROLOGY, CMA, BELING

Conclusion
e Summer RST

— Around noon
— At night
— Traffic effect

 Winter snow
— Variation & depth

— Traffic effect
— RST

19



_::',_.‘_'."._'1;_.:_-?.
/ mﬂs-ﬁjtﬂmfﬁﬁIMﬁFﬁ

’u STUTE CIF UREBAN METECRCLOGY, CHMA, BELING

The next

Traffic effect

— Anthropogenic heat
— Spatial variation
— Seasonal variation

UBL

Resolution

Snow depth assimilation

Water depth (dry/wet condition) forecast

20
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Thanks?

Welcome for you suggestions
and auestions?
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