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WHITE NOISE

The SPICE project aims to test the most advanced techniques
for measuring snowfall at sites around the world. -
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A GLOBAL VIEW

Oiver the course of just six hours, a handful of satellites can observe radio signals as they penetrate the
atmosphere at multiple locations over land and sea, providing data that blanket the globe.
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UNEVEN PROGRESS

The nations with binding limits under the Kyoto Protocol reduced their overall greenhouse-gas
emissions by 165 from 1990 levels, but many are likely to miss their individual targets.
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EMISSIONS GAP GROWS

The chasm is widening between cuts in greenhouse-gas emissions
needed by 2020, and those projected in each of the past three years
on the basis of existing carbon-saving policies.
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Exploration of the Low-Frequency Synoptic Map for
Extended-Range Forecast

Sun Guowu"?, Li Zhenkun’, Xin Fei’, He Jinhai’
(1 Lanzhou Institute of Arid Meteorology/Key Laboratory of Arid Climate Change and Reducing Disaster of Gansu
Province/Key Laboratory of Arid Climate Change and Reducing Disaster of CMA, Lanzhou 730020
2 Shanghai Climate Center, Shanghai 200030 3 Nanjing University of Information Science & Technology, Nanjing 210044)

Abstract: Based on the application of the low-frequency synoptic map (LFSM) for extended-range forecast of summer strong
precipitation process in Shanghai for five years (2008-2012), this paper further explores the technical rules, technical points
and technical methods of LFSM. The main contents include how to calculate and draw LFSM, the technical principles for the
key regions' division of LFSM, the technical rules for analysis of the low-frequency weather systems and the foundation of the
prediction model. Finally, with an instance of one strong precipitation process, the usage and weather principles are discussed for

reference of the related weather operational departments during the spread of LFSM.

Keyword: low-frequency synoptic map, low-frequency weather system, strong precipitation process, extended-range forecast
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Consideration on Extended-Range Forecast and Its
Application Study
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Technology, Nanjing 210044 2 Shanghai Climate Center, Shanghai 200030
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Abstract: The 10-30 days' Extended-Range Forecast (ERF) is a forecasting ‘gap’ between conventional weather forecast and
short-range climate prediction, which has attracted great attention from the academic community world-wide and has become an
important development direction of the current forecast decision-making services. In recent years, a great number of departments
of studies and operational work all over China have engaged in scientific research and forecasting application of the ERF and
achieved some results in forecast practice. As for the feasibility of the extended-range forecast, this paper expounds on what the
ERF is, whether or not there is a possibility to deal with it, how to carry it out and how to evaluate ERF. In addition, the future
prospects of ERF are also thought about deeply and discussed. Specially, the actual progress of the forecast operational practice
on ERF is highlighted. Finally, for readers’ reference, a point of view is proposed that the forecasting range and accuracy should
match each other in the ERF evaluation.

Keywords: extended-range forecast, predictability, low-frequency oscillation, forecast score
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Abstract: Medium-range weather forecast is an important part of the weather forecast operation. Because of relatively long
forecasting valid time and high reliability, medium-range forecast plays a significant role in the decision-making process of
disaster prevention and reduction. This paper reviews the history of medium-range forecast in China, and emphatically introduces
the current situation and the main technical means of medium-range forecast in the National Meteorological Center. Based on the
comparative analysis of the differences and gaps in the medium-range weather forecast both in China and in developed countries,
the development trend is discussed. A brief introduction to the extend-ranged forecast developed by the National Meteorological

Center is also given in the paper, its technical means and the development trend are also discussed.
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Review of the Progress of Dynamical Extended-Range
Forecasting Studies

Zheng Zhihai
(National Climate Center, China Meteorological Administration, Beijing 100081)
Abstract: The extended-range forecasting (ERF) fills the gap between medium-range weather forecasting and short-range climate
forecasting. It plays an important role in disaster prevention and reduction, and it is often considered a difficult scientific problem.
Although extended-range forecasting has exceeded the limit of daily predictability of weather, there are still partially predictable
characteristics in such forecasts. Both history and development studies on dynamical extended-range forecasting (DERF) are
reviewed. Based on chaotic characteristics of the atmosphere, extended-range predictability, the role of historical data in DERF
and the extended-range ensemble prediction method are reviewed and summarized.
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Application of MJO in Extended-Range Forecast

Liang Ping' He Jinhai’ Mu Haizhen'
(Shanghai Climate Center, Shanghai 200030 2 Nanjing University of Information Science & Technology, Nanjing 210044)

Abstract: 10-30d extended-range forecast (ERF) is a forecast “seam” between traditional weather forecast and short-term climate
prediction. It has become an important research direction for the development of international weather-climate seamless forecast
system in the last decades. Some national or international weather-climate forecast centers have made preliminary achievements
on ERF research and application based on MJO. In this paper, according to latest studies related to associations between MJO
and weather or climate, starting from basic features of MJO, development of MJO monitoring and ERF application are chiefly
introduced. The developments mainly include: ERF of MJO and operational application of MJO in ERF of heavy rainfall,
typhoon, cold wave and disasters. Finally, this paper discusses the developing trend of ERF based on MJO in the future.

Keywords: MJO, extended-range forecast, heavy rainfall, typhoon, cold wave, disaster
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Analysis of Low-Frequency Features on Typical
Persistent Heavy Rainfall during Pre-Flood Season in
Fujian Province in 2010

Gao Jianyun', Chen Caizhu', Zhou Xinyu’, You Lijun'
(1 Fujian Climate Center, Fuzhou 350001 2 Fujian Meteorological Observatory, Fuzhou 350001)

Abstract: By using the NCEP reanalysis data and NOAA daily out-going long-wave radiation (OLR) data, and the daily
precipitation data in Fujian in 2010, this paper reveals the atmospheric low-frequency characteristics of the persistent heavy rain
and atmospheric low-frequency precursor signals before the persistent heavy rain through the analysis of typical persistent heavy
rain in Fujian Province during the pre-flood season from June 13th to the 27th in 2010. The study shows that: (1) The precipitation
in pre-flood season in Fujian in 2010 has obvious characteristics of low-frequency variation, the significant cycle is about 30—45
days, showing an obvious wet and dry window that is drier and rainy periods alternating, up to 15 days of persistent heavy rains
that occurred in the final wet window. (2) During the persistent heavy rain, the configuration and change of the low-frequency
system in mid-high latitudes and low latitudes is very conducive to maintaining the long period of heavy rain. The low-frequency
variation of the South Asia high, the subtropical high, the blocking high in Ural Mountains, the East Asian trough and moisture
transport from the Bay of Bengal and the South China Sea created this heavy rainfall process with the duration and strength being
rarely seen in history. (3) This persistent heavy rain accompanied by once obvious East Asia monsoon surge, the intensity of the
precipitation is closely related to the intensity of the atmospheric low-frequency oscillation. The heavy precipitation often appears
in the 30-60 days' intraseasonal oscillation (ISO) and 10-20 days' the quasi-biweekly oscillation (BWO) superimposed wet phase.
(4) The low-frequency system has significant ongoing and periodic characteristics, timely monitoring and mastering the variation
discipline of the atmospheric low-frequency precursory signals. The system has a very important significance for the extended-
range forecast of the persistent heavy rain in the future.

Key words: atmospheric low-frequency oscillation, typical persistent heavy rain, pre-flood season, Fujian
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Monthly Anomaly and Weather Process Forecast
System and Its Application
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Abstract: This paper introduces the framework, feature and application of extended-range (Monthly) Anomaly and Process
Forecast System (MAPFS 1.1) consisting of three precipitation process forecast modules (i.e., the low-frequent map, anomaly
similarity and 150d cycle method modules) as well as the EOF-iteration downscaling module for monthly precipitation anomaly.
Up to now, MAPFS 1.1 has been used in operation or in provisional operation in the climate centers of ten provinces or cities in
China. The results indicate that extended-range (10-30d) heavy rainfall prediction accuracy from ten centers during the rain season

of 2012 is, on average, up to 67.7 %, and particularly that of six centers is larger than 60 %.

Keywords: extended-range heavy precipitation process, operational forecast system, application
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The Empirical Orthogonal Function for the Predicting
Method on the Low-Frequency Synoptic Weather Map

Xin Fei', Li Zhenkunl,Wang Chao’
(1 Shanghai Climate Center, Shanghai 200030 2 Songjiang Meteorological Service, Shanghai 201620)

Abstract: Based on NCEP1 700hPa daily wind data ,we draw a low-frequency synoptic weather map. First, we analyzed the low-
frequency system on the low-frequency synoptic weather map, focusing on the low-frequency characteristics during the strong
precipitation in the flood season over Shanghai. With the help of EOF method we made a thorough study of the spatial distribution
of a low-frequency system. We took into consideration the integrity of a low-frequency system and the corresponding physical
factors such as weather. The East Asia region can be divided into eight key areas. Then, by the concentration of a low-frequency
system, 8 key areas are divided into five active key areas and three less active key zones. For the construction of a low-frequency
allocation model, we made a detailed analysis of strong precipitation in the flood season over Shanghai during low-flow field
EOF from the decomposition of principal component space distribution characteristics. The results show that: North and south
convergence of a low-frequency flow (warm and cold air) is the major factor that causes heavy precipitation in Shanghai area.
In addition, the low-frequency cyclone located in China's eastern coastal areas and the low-frequency anticyclone located in low
latitude regions of the Western Pacific are low-frequency systems that led to the strong precipitation process.

Keywords: low-frequency weather map, extended-range prediction, empirical orthogonal function
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Extended-Range Forecast of the Beginning of the Rainy
Season in Yunnan by Studying the MJO Action Regularity

Qi Minghuil, Niu Fabao', Yan Xin’, Ju Jianhua’
(1 Yunnan meteorological observatory, Kunming 650034; 2 Yunnan University, Kunming 650091;
g Y, g ty, g
3 Yunnan Province Meteorology Administration, Kunming 650034)

Abstract: When the rainy season begins is always a significant issue in Yunnan's forecast of weather and climate. The extended-
range forecast for the beginning date of rainy season is urgent and necessary, especially in the case of extreme droughts in Spring
and early Summer in Yunnan occurring frequently for the past few years. Thus, based on doing extended-range forecast of
precipitation through the winter half-year in Yunnan using the patterns of MJO activity, and combined with early research findings
about the relationship of the tropical low-frequency to the rainy season in Yunnan, the extended-range forecast for the beginning
date of the rainy season has been fully studied and examined. The results suggest the points below: (1) The precipitation trends can
be forecasted by the wet and dry windows phase that would impact water vapor transportation of Yunnan which corresponds to the
position of the action center of MJO. (2) In our previous research we found some key areas which had exercised an influnce on the
convection of the wet or dry years in Yunnan. The index of spring’s precursory signal in the key areas is effective to forecast the
beginning of the rainy season. Thus, using both MJO moving regularity and precursory signal in the key areas is an effective way
to improve prediction of the beginning date of the rainy season.

Keywords: MJO, Yunnan, the beginning of the rainy season, extended-range forecast, experiment
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Abstract: A new forecasting method, the low-frequency weather map (LFSC), is applied in Liaoning precipitation forecast from

10 to 20 days. By using LFSC, the active characteristics of the low-frequency cyclones and anticyclones are analyzed. Based

on their active characteristics, the precipitation processes are forecasted. The forecast results are good in Liaoning region from
June to August 2011 and its forecasting period of validity is about 10-20 days. The LFSC method can be applied to predict the

precipitation process in the extended-range forecast from 10 to 20 days.
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ABSTRACT

The perturbation of the middie cell of the general circulation in a baroclinic atmosphere s investigated
under the assumption of horizontal, divergence-free, isothermal motion. With the introduction of the
horizontal solenoidal field the velocity of the trough does not differ very much from that obtained by Rossby,
but the existence of 2 critical wave length, beyond which the perturbation will become unstable, explains to
some extent the flow pattern of upper-air motions during weak-circulation weather and also provides a
ini e-scale mixing process of air masses between different latitudes takes place.
It is shown that the assu ~divergent flow does not greatly affect the investigation of the dis-
turbance of the horizontal nclusion of the divergence term in the perturbation equation adds
to the frequency equation a term which may affect the magnitude of the critical wave length and the velocity

of the disturbance by roughly ten per cent.
o

The phase relations ship between isobars and isoth
‘The coincidence of the isobars and isotherms in d

noidal field and leads to a stationary wave length eq

r system leads to a trough velocity which, in weather of high zonal
greater than the zonal wind speed in the lower layer and less than the zonal wind speed in
r, a phenomenon often observed in synoptic analysis.

here is the same as that obtained by Rossby.
disturbance eliminates any horizontal sole-
to that in an autobarotropic atmosphere,

namely L, = 2xyT/B. Here U is the speed of the undisturbed westerly flow and  is the derivative of the
Coriolts parameter with  repect 0 horizontal distance norhward.

In the nergy an

ip between meridional and

lation is established wh ch is in fair accordance with the

authors.

1. Introduction

It was pointed out by J. Bjerknes [2] that, in a
large-scale heric disturbance, s and
dlvm’gence must arise even if the wind field is gradi-
ent, owing to the increase of Coriolis force with
latitude and to the variation of centrifugal force with
the curvature of the isobars. From the amount of air
transport across a section perpendicular to two con-
secutive sinusoidal isobars, it was found that the
centrifugal force arising from the curved isobars
causes the trough to travel eastward but that the

synoptic and statistical calculations by variou:

In a study based on the ideas stated above, Rossby
[9] has found the stationary wave length for a per-
turbation of infinite width to be
of

i s
el s

This follows from the integration of the perturbation
equations for a homogeneous, incompressible, non-
frictional atmosphere in purely horizontal motion.
The result of this investigation, representing a first
approximation only, affords a fairly good explanation

[¢Y]

variation of Coriolis force with latitude leads to a
westward displacement of the perturbation. For
perturbations actually observed in the free atmosphere
these two effects are of approximately the same mag-
nitude. It follows that long waves must travel west-
ward and short waves eastward. There must be an
intermediate wave length for which these two effects
balance each other and the corresponding perturbation
remains stationary.

centers of action.

sinusoidal meridional disturbance of the form
v = vy cos [(2x/L)(x — c)]
on the constant zonal motion

U = constant

of the formation and displacement of semipermanent

In a later report [8], Rossby has superimposed a

(2)

®)

and thus derived the fundamental kinematic and hydro-
static characteristics of such long-wave perturbations

Visting metcorologist in the Usited States at the invitation
of the State Department under the international c
operation program of 1946,

103

by a very simple and ingenious method. The two types
of waves he described differ markedly with respect
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