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Advances and Prospects of Urban Meteorology
Research: Meeting Users' Needs

Miao Shiguang', Wang Yingchun®
(1 Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089 2 Beijing Meteorological
Service, Beijing 100089)

Abstract: Urbanization is an inevitable trend in the course of human civilization development. There are various ways for
urbanization to impact on weather, climate, and the environment, including, land-use/land-cover change, anthropochory
heat release, urban aerosols, anthropochory green-house gas emissions and so on. And vice versa, i.e., weather, climate, and
the environment influence urban functions and residents' livehood. In this paper, the advances in observation and numerical
modeling of urban meteorology are briefly reviewed. Then the complexities of users' needs for the urban meteorology service are
analyzed, outlining the shortages in observing and forecasting capacity. In order to meet end users' needs, the prospects of basic
and the applied researches for urban meteorology are given. Finally, challenges in the way of urban meteorology researches are
summarized. A closer coupling mechanism between observations and numerical modeling, and between the researches and end
users' needs for the urban meteorology development is proposed.

Keywords: urban meteorology, users' needs, advances, prospect
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Abstract: This paper reviews the advances in urban meso-scale synoptic meteorology and accurate urban weather forecast
technology in the last two decades. It embodies following aspects: (1) The researches on influence of urban circulation on meso-
scale precipitation system; (2) The advances in physical process of interaction between urban circulation and topography, and
influence of the interaction on meso-scale synoptic system; (3) The progress in the interaction between urban circulation and sea-
land breeze, and its effect on meso-scale synoptic system; (4) The investigation on distribution and development of a big fog
caused by urban or urban-group effect. Finally, the paper indicates the direction on accurate urban weather forecast technology,
and figures that it is possibly an effectual technique to enhance the capability of accurate urban weather forecast so as to carry out
an accurate observation research on typical metropolis. By using the above achievements, we may promote the physical process of

meso-scale numerical mode and improve urban canopy mode (UCM).
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Abstract: The Pearl River Delta city cluster is one of largest three city clusters in China. With the developing of economy, a series of air
pollution problems occur one after another. People pay more and more attention to the air pollution problem, and the new Environmental
Air Quality Standard is also much more stringent. All these show that it is necessary to make a study of the cause and controlling method
of air pollution. Based on reviewing the research progress of air pollution and atmospheric boundary layer over the city cluster in Pearl
River Delta in the recent ten years, the authors introduced the current condition of air pollution, atmospheric aerosol and atmospheric
boundary layer study in Pearl River Delta. A brief summery of the characteristics of visibility, haze day, air pollution meteorology has
been given, and the future trend of the air pollution and atmospheric boundary layer study in Pearl River Delta has also been discussed.
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The Characteristics of Particle Number Size Distribution
under Typical Meteorological Conditions at Shangdianzi

Regional Station in Beijing

Shen Xiaojing', Sun Junying', Zhang Yangmei', Zhang Lu', Zhou Huaigang®, Zhou Liyan®, Dong Fan’
(1 Key Laboratory of Atmospheric Chemistry of CMA, Chinese Academy of Meteorological Sciences, Beijing 100081
2 Miyun Meteorological Station, Beijing 101500 3 Institute of Urban Meteorology, China Meteorological
Administration, Beijing 100089)

Abstract: By using the instruments of Twin Differential Mobility Particle Sizer (TDMPS) system and an Aerodynamic Particle Sizer,
measurements of particle number size distribution (PNSD) in the range of 3 nm~10 pm were taken at Shangdianzi Regional Station.
Based on the dataset in 2008, the characteristics of particle number size distribution under different meteorological conditions such
as dust storms, new particle formation events and haze days were investigated. On a dust storm day, the air mass originated from the
northwest, with high wind speed. The coarse mode particle number concentration increased sharply and PM,, mass concentration
could reach up to milligrams per cubic meter. A new particle formation event of a typical “banana shape” occurred when the
atmosphere background was quite dry, clean and clear, with the air mass coming from the northeast. The nucleation mode particle
could grow to a larger size, around 80 nm, having the potential to be activated as cloud condensation nuclei. A haze day usually
occurred when southwest air mass arrived, along with the meteorological conditions of high humidity. The conditions favored fine
particles (<Ipm) accumulating. The case study showed that the PNSD on a haze day was dominated by the accumulation mode and

higher number concentration than a non-haze day. The mass
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the study of PNSD at rural sites could also provide information
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for analyzing the complex emission sources in the urban area.
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Progress in Urban Meteorological Experiments in Beijing

Li Ju, Dou Junxia
(Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089)

Abstract: This paper reviews urban meteorological experiments conducted in the city of Beijing since 2004. The series of
experiments related to urban boundary observation, adaptive observations on urban torrential rain, local circulation observation,
urban flux and energy balance observation, and urban thermal environment observations, which are aiming at urban boundary
layer structures, predictability of torrential rain, mountain-valley breeze, sea breeze, urban heat island circulation, urban surface
energy balance, anthropochory heat estimation, and urban heat island spatial-temporal variations. These experiments revealed
characteristics of urban-rural boundary layer, boundary layer structures in rainstorms, urban-rural energy balance and complex
local wind systems in Beijing-Tianjin-Hebei region. For predictability of rainstorms in mega-city, methods of THORPEX are
tested with some preliminary results. Using densely fixed stations and mobile observation, a high resolution UHI distribution in
CBD of the city is observed. The experiences and results of these experiments will be helpful and valuable for studying urban
meteorology in a big city and city clusters with complex terrain.

Keywords: urban meteorology, field campaign, adaptive observation, urban boundary layer, urban heat island
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Recent Trends in International Biometeorology Study

——19th Intemational Congress Summarization of Biometeorology

Zhang Shuyu', Luo Bin’
(1 Key Laboratories of Arid climatic Change and Reducing Disaster of Gansu Province, Lanzhou Institute of Arid
Meteorology, CMA, Lanzhou 730020 2 Lanzhou University, Lanzhou 730000)

Abstract: The International Society of Biometeorology that hosts an international congress of biometeorology every 3 years was
set up about 60 years ago. This paper introduced the major content of the 19" congress of biometeorology-human biometeorology.
In that congress, human biometeorologists mainly discussed the epidemiological results and impacting mechanism of extreme
cold and hot weather on human diseases and death, environmental meteorological indexes and their assessment, the relationship
between meteorological condition and human health and weather adaption, air-borne allergens and allergic diseases, and so on. In
addition, this paper also made a simple introduction of representative reports on plant and animal biometeorology. In the end, the
development of human biometeorology was prospected.

Keywords: biometeorology, cold air and hot wave, environmental meteorological index, mortality, assessment
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Analysis on Ambient Condition and Initialization
Mechanism of Convection in a Severe Squall Line
Storm Event in Hubei

Yin Heng', Shen Dingcheng', Xia Jin"? Li Yi', Yang Zhanting"’, Liao Xiaohua'
(1 Shiyan Meteorological Bureau of Hubei Province, Shiyan 442000 2 Hubei Meteorological Service, Wuhan 430074
3 Hubei Provincial Meteorological Service Center, Wuhan 430074)

Abstract: By using the conventional meteorological observation, regional automatic station, FY-2E satellites, Doppler radar and
networking products such as data, the thunderstorm weather process which occurred in Hubei Province on a large scale is analyzed, and
the causes of convective weather conditions and physical mechanism are discussed. The results show that the thunderstorm gale is due
to the upper trough, shear line, low-level jet and the cold air southward interaction results. The southerly airflow on the west side of West
Pacific subtropical high provided the water vapor and energy transport for thunderstorm gale. Satellite and radar monitoring reflects a
plurality of a small scale on the generation. The development of mesoscale convective fluid body dissipation development, in effect, is
a thunderstorm. The thunderstorm appears in the mesoscale-cloud-cluster front end and the strong echo area, strong weather of deep
convective index and convective inhibition energy high value area, located in the upstream of strong convective weather which occurred.

Keywords: thunderstorms, weather conditions, stability
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A Survey on Forecasters’ View about Uncertainty in
Weather Forecasts

Du Jun', Kang Zhiming’
(1 National Centers for Environmental Prediction/NOAA, Washington, D.C., USA 2 National Meteorological
Centre/CMA, Beijing 100081)

Abstract: A nation-wide survey was conducted to 229 forecasters who came from 18 provinces representing both senior and
junior forecasters at all three levels (national, provincial and regional) in China. Three issues are surveyed: (1) usage of numerical
weather prediction (NWP) in daily operational weather forecasting; (2) opinion about weather forecast accuracy; and (3) view
about uncertainty in forecasts including ensemble products and methods to convey forecast confidence. The result shows that
NWP has been applied by all forecasters to their daily preparations of weather forecasting. Therefore, forecast uncertainty or
predictability issue associated with highly nonlinear NWP models is a reality which forecasters have to face day by day. Long-
term education is needed to train forecasters in effectively using and correctly interpreting forecast uncertainty information.
Regarding weather forecast accuracy, all forecasters admit that any forecast has errors and believe that it will never be perfect
no matter how advanced meteorological sciences are, given chaotic nature of the atmospheric system. With imperfect forecasts,
most forecasters believe that specialized forecast products particularly tailored to a certain type of customer as well as frequent
updates of forecast information are important to maximize the economical and societal values of weather forecasts. In spite of the
variation in forecast accuracy, most forecasters have, however, an idea about their confidence or difficulty level of a forecast he
or she is issuing beforehand. Being asked if such forecast confidence information should be released to the public and users, most
forecasters responded with a positive “yes” answer although a few of them worried that the pubic and users might be confused
and do not know how to use these information correctly. To fully accomplish this, forecasters acknowledge that forecast-issuing
format/context must also need to be reformed accordingly. Furthermore, the majority of forecasters welcome the National NWP
Center to provide ensemble-based quantitative forecast uncertainty products for them to use although the “single-solution” type of
ensemble products is currently more preferred to “multi-solution” type. Therefore, the “complete forecast” concept of including
quantitative uncertainty information as part of a forecast instead of the current single-valued deterministic “incomplete forecast” is
generally an acceptable one to forecasters. Various formats are also voted to better convey forecast uncertainty information to the
public. To let the public and users be aware of the fact that a forecast always has a certain degree of uncertainty and it is necessary
and valuable to take such uncertainty into account in their decision-making process, forecasters agreed that a combination of
popular scientific education, training and collaboration is a way

MoAs B 2 201349 A 30 B ; S EHT: 201441 A 10 B forward to achieve the goal.
F—AF4 : 449 (1962—), Email : Jun.Du@noaa.gov Finally, a survey recently done by Stony Brook University
FBE &+ AAMATIE (AF) AAFER (GYHY201006018) ; about the challenges faced by U.S. forecasters in utilizing
FEAF AR KR E ARG 5 F R E ensemble information in their daily forecasting activity is
(CMAGI2013Z05) introduced. The seven main obstacles identified by the survey
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are summarized, which could be a useful reference for Chinese forecasters, scientists and managers in making their long-term

plans. The seven challenges are “unavailability of full ensemble data, lack of ensemble data mining/interpretation/display tool,

lack of relevant training and education, lack of ensemble product verification, forecasters’ overload of their daily routine work,

coarse spatial resolution of ensemble model, and limitation/restriction of forecast-issuing format/context”.

Keywords: ensemble numerical weather prediction and product, weather forecast accuracy and uncertainty, complete and

incomplete forecasts, forecaster and questionnaire
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