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Global carbon dioxide budget
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Application of Ensemble Methodology to Heavy-Rain
Research and Prediction

Du Jun, Li Jun?

(1 National Centers for Environmental Prediction (NCEP), National Oceanic and Atmospheric Administration (NOAA), USA
2 Wauhan Institute of Heavy Rain, China Meteorological Administration, Wuhan 430074)

Abstract: Inability in correctly predicting heavy rain events is primarily due to two reasons: lack of full understanding its physical
mechanism and negligence of its predictability limit. How to deal with its predictability limit is the focus of this review paper,
which is especially important to enhance the value of numerical weather prediction products to better serve end-users. Based
mainly on authors' own or directly involved researches and experiences, many applications of ensemble methodology to heavy
rain research and prediction are briefly overviewed. Specifically speaking, the following four general areas are discussed: (1)
ensemble prediction system including initial condition and model/physics perturbations, optimal ensemble size, model resolution,
data assimilation, and various "virtual™ ensembles; (2) forecast methods including ensemble anomaly forecasting, reforecasting
analog ensemble, and storm track clustering; (3) forecast post-processing and calibration including ensemble mean, performance
ranking and best member, weighted ensemble mean, probability-matched ensemble mean, and ensemble of dynamic factors; and (4)
weather system analysis and model initial condition improvement including perturbation difference analysis, ensemble sensitivity,
and targeted observation. It is expected that this review will inspire actions from both operation and research communities: many
proven-to-be effective methods described in this paper could be adopted in routine weather forecasting practice by operational
meteorologists to improve their forecast and service; research community could have a new starting point with new ideas and
a clearer direction for future science and technology development including the improvement of current existing operational
ensemble prediction systems in years to come.

Keywords: heavy rain, ensemble forecasting, forecast calibration, weather diagnosis, targeted observation, data assimilation
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New Advances in the Research of Climatic Effect of
Urbanization

Feng Jinming*, Wang Jun“?, Yan Zhongwei'
(1 Key Laboratory of Regional Climate-Environment for Temperate East Asia (RCE-TEA), Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029 2 University of Chinese Academy of Sciences, Beijing 100049)

Abstract: With the development of human society and the acceleration of urbanization in the world, especially in China, climatic
effect of urbanization has become a realistic issue with important scientific significance. Many scientists have conducted a series
of studies on the climatic effect of urbanization using observation data and the numerical simulation. In the paper, firstly, based on
the analysis of observation data, the climatic effect of urbanization is introduced, and then, according to the three main ways (the
urban land use change, anthropogenic heat release and artificial aerosol emissions), there is a comprehensive review and analysis
of the studies on climatic effect of urbanization both in China and abroad, especially in the numerical simulation. Combined with
the work of the author in recent years, the new progress in the study on climate effect of urbanization as well its the problems is
summarized. The adaptation strategies for climate effect of urbanization and the future research prospects are proposed. There is
a large uncertainty in the present simulation results for climate effect of urbanization. Along with the improved physical processes
in model and rapid development in high-performance computing technology, the high resolution and long-period ensemble
simulation is sure to become an effective way to resolve the key scientific issues in urbanization.

Keywords: urbanization, climatic effect, anthropogenic heat release, numerical simulation, high resolution
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Abstract: International progress in radar climatology in recent years is introduced first in this paper, focusing on diurnal variations
of convective storms and precipitation in different regions in the world based on radar climatology, and some research findings of
radar climatology for diurnal variations of warm-season convective storms over contiguous North China (Beijing and its vicinity).
Studies of radar climatology mainly reveal initiation, enhancement, and diurnal cycle and propagation of convection over different
regions, which has a close relationship with solar heating, topographical forcing, prevailing winds, as well as synoptic and meso-
scale systems. Statistics of identified and tracked 3D storm properties are another especial study of radar climatology, and are
also presented. Studies and progress in effects of urbanization on convective storms and precipitation, and studies on convective
weather over urban regions based on radar climatology are also reviewed. Finally, application prospects of radar climatology
in analysis on convective mechanism and fine-scale nowcasting of convective storms and precipitation over urban regions are
discussed in the paper.
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Introduction to Observation Experiment for Convective
Cloud and Water Vapor in East Edge of the Tibetan Plateau

Shi Xiaohui
(State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract: In recent years, the operational meteorological observing system in the Tibetan Plateau (TP) and its ambient areas has
been improved by using advanced equipment and adding new sites. Furthermore, a new integrated observing system in TP and
its ambient areas (NIOST) was built by implementing the international cooperation project funded by JICA (Japan International
Cooperation Agency). Based on previous research results and improvement of observing condition in TP and its ambient areas, as
well as the enhancement of observing ability of State Key Laboratory of Severe Weather (LASW), the observation experiment to
convective cloud and water vapor in the east edge of TP (ETP) could be conducted. This experiment chiefly focuses on the variations
of convective cloud and water vapor transportation in ETP, and deals with their impossible impacts on disastrous weather. To enhance
the forecasting capability of numerical model, we will study the contributing factor of severe weather and multi-scale feature of water
cycle in ETP, and then improve the parameterized scheme of cloud physical process in TP and its ambient areas.

Keywords: cast edge of the Tibetan Plateau, convective cloud, water vapor, field observation
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Global Drought Monitoring Initiative with Satellite Data

Fan Jinlong', Zhang Mingwei*, Cao Guangzhen', Zhang Xiaoyu?, Wu Jianjun®
(1 National Satellite Meteorological Center, China Meteorological Administration, Beijing 100081
2 Ningxia Institute of Meteorological Sciences, Yinchuan 750002 3 Beijing Normal University, Beijing 100875)

Abstract: Drought, one of the severe natural hazards, occurs frequently and widely in the world. Attentions have been drawn to the
field of drought monitoring. It has never been well integrated with global drought information system based on the meteorological
data, although the global drought monitoring with satellite data has made great progress in the past. Since 2007, the GEO has
started to advocate and implement a global drought monitoring and early warning information system in order to devolop the global
observing capacity of remote sensing. However, the following finance crisis in the west world adversely affected the implementation
of this system. In 2011, the agricultural ministers of G20 noticed and recognized the Global Agricultural Monitoring Initiative of
GEO, which has provided a new opportunity of promoting the implementation of a global drought monitoring and early warning
information system. MODIS data have been successfully used in the US to monitor global crop growth and the loss distribution of
crop production due to drought. In China, Fengyun Satellite has a global observing capacity for the global drought monitoring and
the relevant support should be there to make this system real. International community should jointly promote the implementation of
a global drought monitoring and early warning information system with a remote sensing component in order to provide the decision
makers with the drought information and cope with the forthcoming drought.

Keywords: global drought, agricultural drought, drought monitoring, satellite monitoring, Fengyun satellite
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Research on Characteristics of PM,, Air Pollution and
the Relationship Between PM,, and Meteorological
Elements in Haidian District, Beijing City

Yan Min', Ma Shanshan?, Feng Guibin', Yan Wei?, Jia Zhigiang®, Gao Meng?, Wang Jian®
(1 Haidian Meteorological Service of Beijing City, Beijing 100080 2 Yanging Meteorological Service of Beijing City,
Beijing 102100 3 Daxing Meteorological Service of Beijing City, Beijing 102600)

Abstract:The air quality data and meteorological observational data of the three weather stations of Beijing Municipal
Environmental Protection Bureau in Haidian district from Jan 2006 to Dec 2009 were analyzed. The results show that the major
air pollution was PM,, and it occurred all over the year. The number of days whose air quality was above Class II standard of air
quality (not including Class II standard) was about 30% of the year and it was the minimum in 2006 while it was the maximum
in 2009. In terms of the season, the pollution occurred following a spring>winter>autumn>summer order. The period reaching
the peak concentration of PM,, was between 10 am and 19 pm. The concentration of PM,, decreased with an increase of the
temperature, wind speed, air pressure and precipitation, and increased with an increase in the relative humidity while the influence
of the wind direction was complex. Meanwhile, the correlation analysis between concentration of PM,, and the meteorological
elements was discussed in this paper, which provided a comprehensive evaluation of air quality of the three weather stations in
Haidian district and furnished a basis for the research and control of air pollutants in future.

Keywords: air pollution, PM,,, meteorological elements
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