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A Review of Yangjiang 8" International
Radiosonde Intercomparison

Li Bai, Li Wei
(Meteorological Observation Center, China Meteorological Administration, Beijing 100081)

Abstract: Yangjiang 8" intercomparison of radiosonde system, sponsed by WMO, was held successfully from12 July to 1
August 2010. The history, scale and significance of radiosonde intercomparison are reviewed together with an introduction to
CIMO structure and its responsibility, in particular the final evaluation results and technological characteristics of Yangjiang
8th international radiosonde intercomparison as well as the advice and recommendations from CIMO expert team. Finally the
corresponding improvement measurements and future development targets for Chinese radiosonde are proposed.

Key words: Yangjiang, international radiosonde intercomparison, review
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Progress and Prospects of Seasonal Climate
Prediction

Ding Yihui
( National Climate Center, China Meteorological Administration, Beijing 100081)

Abstract: The present paper has reviewed the recent progress of the seasonal climate prediction, with a special emphasis on the
aspect of dynamic seasonal prediction. It consists of four parts: (1) the scientific basis of the seasonal prediction; (2) the state of the
art of the dynamical seasonal prediction; (3) analysis of the skill of the dynamical seasonal prediction; and (4) future development
and prospect of the seasonal climate prediction. Based on the above results, the suggestions and recommendations have been put

forward of the development and future planning of the seasonal prediction for China Meteorological Administration.
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From "Climate" to "Global Climate System"”

Wang Shaowu
(Department of Atmospheric and Oceanic Sciences, School of Physics, Peking University, Beijing 100871)

Abstract: Change of conception in climatology from “climate” to “global climate system” characterizes the development
of science. Climate, now from the point-view of modern climatology, is the character of global climate system, rather than
temperature, precipitation, and sea level pressure in a local site. Advancement of science and improvement of technology provided
the basis for the formation of modern conception “global climate system”, namely, the manufacture of high-speed computers,
the establishment of the global observational system, and the development of the global climate system model. Progress of

climatology more and more closely relates to the development of society.

Key words: climate, climate system, climatology, climate model
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Detection and Warnings of Severe Convection
with Doppler Weather Radar

Yu Xiaoding
(CMA Training Center, China Meteorological Administration, Beijing 100081)

Abstract: This paper presents classification of convective storms, subjective identification and warning techniques of severe
convective events including large hail, tornadoes. strong wind gust, and heavy convective precipitation.

Favorable environmental conditions for large hail are high value of CAPE between —10°C and —30°C, significant deep layer
(0~6km) vertical wind shear, and moderate 0°C level height above the ground. The characteristics of large hail radar echo are the
echo region with the reflectivity over 50 dBz extending vertically above the —20°C level, the Weak Echo Region (WER) under the
Echo Overhang, the Bounded Weak Echo Region (BWER) within the Echo Overhang, strong storm top divergence, and the Three
Body Scattering Spike (TBSS), etc.

The strong 0~ 1km vertical wind shear and low LCL are two important conditions for F2 or greater tornado potential. The
warning criteria for tornadoes are the identification of strong mesocyclone or TVS within a mesocyclone of any strength.

Favorable conditions for downburst and damaging wind gust potential are the existence of relatively dry air layer within the
mid-troposphere and relatively steep lapse rate of the environmental temperature. The warning criteria for downburst are the
constant descending of reflectivity core, accompanied by the convergence above cloud base. The warning for the damaging
wind gust produced by moving strong convective storms such as multicell storm, supercell storm or squall line are based on the
identification of the bow echo and/or the Mid Altitude Radial Convergence (MARC).

The severity of convective precipitation depends on rainfall rate and duration. The rainfall rate can be estimated by examining
the low level reflectivity, and the precipitation duration can be judged based on the radar echoes movement. Special attention
should be paid to the convective storms of tropical precipitation type, which has the tendency to produce heavy rainfall during a
short period. Efforts should also be done to identify the back propagated MCSs which are slow moving with high probability of
producing heavy rainfall.

Key words: Doppler weather radar, severe convection, detection and warning
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Satellite Measurement Precision Parameter
“NEDT”

. 1,2
Zou Xiaolei™”

(1 Department of Earth, Ocean and Atmospheric Sciences, Florida State University, USA

2 Center of Data Assimilation for Research and Application, Nanjing University of Information and Science &
Technology, Nanjing 210044, China)

Numerical forecasts of weather and climate changes
depend on the availability of highly accurate satellite
observations and the effectiveness of assimilation of these
observations into numerical weather prediction (NWP)
and climate prediction models. Measurement precision
is a key parameter associated with observations and their
applications in NWP and climate studies.

Assuming that an Earth view was independently
measured N times at the wavelength 4 and the measured
values are denoted as {yle =12L ,N } , the measurement
precision (0,) is defined as the standard deviation of

sampled values, i.e.,

1 . obs m
04_\/N—112:‘(yf*‘ IR j

PR 1 N
obs obs
where Vi 72%,& is the mean.

(1)

i=1 .. .
The values of measurement precision for different
channels are required input for satellite data assimilation.
For example, in a variational satellite data assimilation

ana

system, the minimum solution (x™ ) of the following cost

function is sought:

T =3 (x=x,) B (= x) 42 (- ™) O+ F) (1) -y (2)

where X, is the background state variable vector; B is the
background error covariance matrix; y** includes satellite
observations from various channels; O is the observation
error covariance matrix with the measurement precisions
0,21 as its diagonal elements; H(X) represents a forward
radiative transfer model (RTM) which calculates the
radiance at the top of the atmosphere for a given set of
input parameters which include the atmospheric state
variables x; and F is the RTM error covariance matrix.

in (2) is obtained through

ana

The minimum solution x
an iterative procedure ' and satisfies the following
inequality:

Jx")<J(x), Wx in the neighborhood of x,.  (3)

Therefore, the accurate quantification of measurement
precision directly affects the accuracy of the analysis (x™).

The measurement precision of any satellite
“NEDT” ,

which stands for Noise Equivalent Delta Temperature.

instrument is often provided by the so-called

For example, the Advanced Microwave Sounding
Unit-A (AMSU-A) on the NOAA series of polar-
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orbiting environmental satellites (POES) provides 15-
channels radiance measurements. AMSU-A1 module
uses two antenna-radiometer systems (Al-1 and Al1-2)
and provides twelve channels in the 50 to 60GHz
oxygen band for profiling the atmospheric temperature
information from the Earth’s surface to about 42km (or
2hPa), three channels at 23.8GHz, 31.4GHz and 89.5GHz
for characterizing the surface and atmospheric features
such as surface emissivity, atmospheric cloud and water
vapor. When NOAA AMSU-A radiance data is delivered
to users, a set of channel-dependent NEDT values is also
provided to users (see Table 1*). Then what is NEDT?
How is the value of NEDT determined?

Table 1 Specified NEDT of AMSU-A

Channel 1-2 3 4-9

10-11 12 13 14

NEDT (K) 030 040 025 0.40 0.60 1.20 0.50

In fact, NEDT describes the precision of measured
radiances by satellite instruments. Its value is determined
as follows: First, at the end of each scan line, a Platinum
Resistant Temperature (PRT) thermometer measures a
temperature of calibration target (e.g. blackbody) and the
satellite antenna simultaneously records a raw radiometric
count at a specified wavelength 4 from the measuring target
or simply called field-of-view (FOV) count, ijlwi , where
the subscript i represents the i" scan line, and the subscript
J represents the j" swath. In each orbit, satellite antenna
scans through the FOV target many times, say a total
of N scan lines (i.e.,cjr-(,l;,v,l, i=1,2, -+, N). Typically, the
FOV target counts over every five scan lines are averaged

5(i—1)+5
raw

to obtain a stable (smooth) count ..z :kzsx(zi;nﬂc"“
i=1,2, -+, N/5). The standard deviation of the count
sample {cjM }, O, ; » is then calculated (the subscript

“j” is omitted in O, ; for simplicity). Using a two-
point calibration equation, the standard deviation of count
( 0., ) is then converted into the standard deviation of
satellite-measured radiance (O ,). Specifically, the two-

point calibration equation can be written as

- c..,—C -
_ i, A c,A

Ri,i,l - Rc,/{ = Rw,l - Rc,a (4)
Cor—Cy

where R, is the radiance at wavelength A corresponding
to cosmic background temperature, R, is the radiance
at wavelength A corresponding to the blackbody target
of temperature T,, c,,, is the blackbody warm count,
¢, is the cosmic background count, ¢, ; is the earth

scene count, and the over-bar represents average of the

corresponding variable over scan lines on which the
standard deviation is being calculated. Based on (4), one
obtains

;0’(,4 (5)

Cua = Cea
NEDT; is defined as the temperature at which a
blackbody in thermal equilibrium with its surroundings
would have to emit at the intensity of radiation O, at
wavelength 4. In other words, NEDT), is the brightness

temperature corresponding to radiance O, and its value

can finally be derived using Planck’s function *":

2he?
= FE (ehc/(K,,ANEDTA) - (6)

0,

where ¢=2.998 X 10° (unit: mes™) is the speed of light,
h=6.626X107* (unit: Js) is Plank’s constant, and
Kp=1.381X 10 (unit: JoK'") is Boltzmann’s constant.

The value of NEDT, for each satellite instrument is
determined based on the data from the prelaunch tests for
that instrument. Theoretically speaking, NEDT would
vary with the temperature of the scene being observed and
would be different for different channels. When a single
value of NEDT is provided, such as Microwave Sounding
Unit (MSU) on early NOAA polar-orbiting satellites, it
means that such differences are rather small.

The importance of obtaining measurement precision
for data users can never be emphasized enough. Tarantola
wrote in his book the following: “Ideally, the supplier of
the apparatus should provide a statistical analysis of the
errors of the instrument (if he does not, we should not
pay for it!).” However, the data suppliers may deliver
free data, the users may use the data with no concern of
its errors, or the users are willing to pay for the data that
do not come with error statistics. With the rapid advances
in satellite observations, it is hoped that all data users
be concerned with data errors and have a quantitative

knowledge of measurement precision.
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Diagnostic Analysis of a Heavy Rainfall in
Southern Sichuan of China Induced
by Southwest Vortex

Tao Li, Li Guoping
(College of Atmospheric Sciences, Chengdu University of Information Technology / The Key Laboratory of Plateau
Atmosphere & Environment of Sichuan Province, Chengdu 610225 )

Abstract:Using NCEP data of 1°x1°with 6-hour interval, the evolution of Southwest Vortex (SW) causing heavy rainfall in
Southern Sichuan of China during 8-10 July 2007 is comprehensive diagnosis. The results indicate that: (1) On height field,
there is a small groove on 500hPa, and 700hPa southwest vortex moving eastward slowly; on flow field; there is a structure of
convergence on the low level and divergence on the upper level; on vertical velocity field, there maintains a relatively strong
upward motion, they provide a favorable circulation background for the development and maintenance of heavy rainfall. (2) On
the lower troposphere, the pseudo-equivalent temperature decreases with height. The existence of an unstable energy can easily
trigger heavy rainfall. (3) Moist potential vorticity analysis gives a superposition of the vertical structure of the configuration,
both positive and negative, to provide a favorable situation in the development of heavy rainfall. Strong precipitation areas are
basically located in the dense band contour of the positive and negative junction of MPV1; the increase of MPV2 is conducive to
the intensification of convection and rain.

Key words: southwest vortex, heavy rainfall, diagnosis, moist potential vorticity
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The Actuality and Prospect of Meteorological

Satellite Data Sharing Service in China
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Abstract: The article analyzes the development, actuality and problems of meteorological satellite data sharing service in China.
Then, it tries to find out the approaches to solve the problems. That is to say, priority is given to the improvement of the quality
of satellite products and the use of different technical ways to disseminate satellite data and products which come from different
kinds of users with various demands.
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