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Progress of Integrated Meteorological Observation and
Research at Dali National Climate Reference Station

Xu Anlun', Li Jian®
(1 Dali National Climate Observatory, Dali 671003 2 Chinese Academy of Meteorological Science, Beijing 100081)

Abstract: In this paper we introduce briefly the integrated meteorological observation items carried out by Dali National Climate
Observatory in recent ten years. Then, we systematically summarize main research results as follows: the special atmospheric
observation data assessment and quality control technology, the local circulation over the Diancang Mountain -Erhai Lake area,
the characteristics of atmospheric vertical structure and planetary boundary layer height, the matter and energy exchange of land-
atmosphere system, and the characteristics of typical weather events such as heavy rain, heavy snow and high wind. Furthermore,
we summarize the applications of special atmospheric observation data in meteorological forecast, numerical simulation
assimilation test and airport aircraft bumps. Finally, we propose some research direction for Dali National Climate Observatory in
the future.

Keywords: Dali, National Climate Observatory, integrated meteorological observation
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A Study of Meteorological Element Daily Variation with
Elevation in Yunnan Dali Region, the Southeastern
Margin of Tibetan Plateau

Dong Baoju
(Dali National Climate Observatory, Dali 671003)

Abstract: Based on observational data at 6 automatic meteorological stations which were set up between Cangshan Mountains
and Erhai Lake area in the southeastern margin of Tibetan Plateau, three dimensional variation characteristics of wind speed,
wind direction, air temperature, relative humidity and atmospheric pressure were analyzed for the period from January 2012 to
December 2014. The results show as follows: 1) The diurnal variation of wind speed at different elevations displayed as one
peak, and it is influenced greatly by The altitude and terrain. The local of easterly and westerly wind cycle appears under 2640.0
m above sea level. There are diurnal variations of east-west and north-south wind components between 1990.5 m and 2640.0 m
above sea level. 2) The diurnal variation of air temperature showed single valley with the minimum value before sunrise, and
single peak with the maximum value in afternoon and before sunset. 3) The diurnal variation of relative humidity showed one
peak with the maximum around 22:00 and one valley with the minimum around 11:00 at higher than 3520.0 m above sea level,
while one peak with the maximum between 07:00 and 08:00 and one valley with the minimum at 15:00 to 17:00 between 1975.4
m and 2640.0 m above sea level. 4) The diurnal variation of atmospheric pressure showed double-peak with its first and second
peak values before noon and midnight respectively, while double-valleys with its first and second valley values before sunrise
and sunset respectively. The causes of diurnal variation of meteorological elements were related to terrain environment, land and
lake distribution, solar radiation and so forth. These provide important basic knowledge on the atmospheric structure, the land-
atmosphere exchange, and the local atmospheric circulation's variation around the Tibetan Plateau.

Keywords: diurnal variation, meteorological elements, Yunnan Dali, Tibetan Plateau
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Table 1 The information of automatic weather stations
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Type Analysis of Precipitation Diurnal Variation in Dali
Region, the Tibetan Plateau Southeast Margin

Su Jinlan', Yang Guirong', Yi Xiaorong’
(1 Dali National Climate Observatory, Dali 671003 2 Nanjian Meteorological Bureau, Nanjian 675700)

Abstract: The precipitation diurnal variations at 12 stations in Dali region were analyzed by using the harmonic analysis. The
results show that the diurnal variations of rainfall at 12 stations, may be fitted by the first three harmonics, and the harmonic was
significant when its variance contribution rate was bigger than 30%. Four types were found: Only one single peak in night in
the Erhai basin, with rainfall events occurred usually 3 hours or more. Two peaks at the night and afternoon respectively in the
valley of the western of Mount Ailao and Diancang: the rainfall at the night peak may last for 6 hours and is 6 times of that of
that at the afternoon peak. Two peaks in afternoon and night in the Northern area of alpine valleys: rainfall may lasts 10 hours at
the afternoon peak and was 1.5 times of that at the night peak which lasts for 4 hours or more. Two peaks at afternoon and night
in Southern and western regions: rainfall events at the afternoon peak and the night peak, were all last around 4-5 hours The
differences between these types are mainly due to the lake-land wind and the hill-valley wind caused by the diurnal change of
solar radiation and the complex terrain factors.

Keywords: Tibetan Plateau Southeast Margin, precipitation, diurnal variation, harmonic analysis
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Discussion on the Issue of Rossby Waves Theory
and Its “Paradox”

Tao Zuyu', Fei Haiyan’
(1 Department of Science of Atmosphere and Ocean, School of Physics, Peking University, Beijing 100871
2 China Meteorological Administration Training Centre, Beijing 100081)

Abstract: Since the contradiction between the nondivergent assumption of Rossby waves theory and the concept of physics
fluctuation, this paper discusses that the mutual conversion between implicated vorticity and relative vorticity is practically
required by divergence. From the view of the geostrophic adaptation theory, the nondivergent assumption of Rossby is actually
assumed that the process of the geostrophic adaptation is infinitely fast, which does not contradict the concept of physics
fluctuation. Finally, the distribution characteristics of divergence in long wave and its physical correlation with long wave velocity

are analyzed based on the difference between streamline and trajectory.

Keywords: Rossby waves, geostrophic adaptation, divergence, vorticity
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An Investigation of the Benefit Evaluation of
Meteorological Service to Electric Dispatching: Taking
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Abstract: Using data of average daily power load and corresponding meteorological data for 2010—2013 in Changsha City, the
influence of social and economic factors on power load has been eliminated by statistical methods. Then, the relationship model
between electric power load and meteorological factors has been established, and the meteorological service benefit to electric
dispatching in Changsha has been assessed by using comparative analysis method, The results show that the meteorological
service benefit to electric dispatching is 277 million yuan for 2010-2013 in Changsha.
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Analysis of the Entropy Flow Characteristics During the
Torrential Rainfall Event of Typhoon Damrey (2012)

Cui Fene', Chang Juzheng’, Li Weimin', Jin Tiantian'
(1 Qinhuangdao Meteorological Bureau,Qinhuangdao 066000
2 Qinglong Manchu Autonomous County Meteorological Bureau, Qinhuangdao 066500)

Abstract: Based on the theory of dissipative structures, a typhoon rainstorm event, which took place in the coastal zone of
Hebei Province on 3-4 August 2012, is analyzed with emphasis on the relationship between the rainfall zone and two diagnostic
variables, i.e, the atmospheric removing entropy index and the average generalized equivalent potential temperature in the upper
boundary. The results show that: the stable subtropical high and the strong southeast jet outside the typhoon lead to an extreme
weather event, associated with local torrential-heavy rain; the removing entropy index changing from high values to lower ones
denoted the development of convection leading to the formation of heavy rainfall; the negative entropy flow area covered the main
area of strong convection and convection heavy rainfall, and the high entropy air converged in the top of the boundary layer 5-6
hours before the torrential rainfall occurred, also the rainfall areas located near the center of high entropy, which is consistent with
the high entropy tongue stretched regions .

Keyword: typhoon torrential rainfall, removing entropy index, generalized equivalent potential temperature
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“In addition to constellations, [Surrey Satellite] remains
committed to producing affordable one-off satellites, and re-use of
module designs, [and] judicious use of [off-the-shelf commercial]
technology. Short time-scale and one-roof design and manufacture
are all enduring keys to the lower-cost, small-satellite approach.
Nevertheless, the increasing acceptance of constellations of satellites
is an interesting development that is closely coupled to the concept
of keeping the costs down. Not only does the constellation produce
major technical benefits such as increased temporal and spatial
coverage supporting new user capabilities and applications, but also,
the higher volume of satellites in production can be used to bring the
individual satellite cost down further.”
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“These capability requirements are brought into sharper focus
when you consider that our country is potentially more exposed to
the impacts of climate change than most developed nations. Our
location means that key factors that influence the climate in our
region are not well represented in climate models developed by other
countries. It is in our national interest to ensure our national climate
science capability, built up over the past 50 years, is maintained.
This will also mean Australia maintains its custodianship of many
aspects of climate science research in the Southern Hemisphere.”
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“That’s hugely challenging. It’s the difference between
building a car that travels around Sydney and building one that wins
a Formula One Grand Prix.”
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“Tim’s mixture of operational expertise and scientific
knowledge make him an ideal choice for this position. His
understanding of the vital collaborations between NOAA, private
forecasting companies, and the academic community can help foster
the movement of research to operational forecasting and advance the
nation's weather prediction capabilities. Furthermore, his knowledge
of Earth system science and his ability to align that science with
budget and programs will be essential to moving NOAA forward in
the next few years.”
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“We believe the damage estimate from Irma to be about $100
billion, among the costliest hurricanes of all time. This amounts to
0.5 of a percentage point of the GDP of $19 trillion. We estimated
that Hurricane Harvey is to be the costliest weather disaster in U.S.
history at $190 billion or one full percentage point of the GDP.
Together, AccuWeather predicts these two disasters amount to 1.5 of
a percentage point of the GDP, which will about equal and therefore
counter the natural growth of the economy for the period of mid-
August through the end of the fourth quarter.”
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Annual Seminar 2017

Ensemble prediction: past, present and future

11-14 September
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Welcome

S ECMWF

“During the Seminar we will be discussing: 1) The root
of ensemble prediction: what were the challenges 25 years ago?
2) Ensemble initial conditions. 3) Representation of model
uncertainties. 4) Error growth, signal propagation and scales
interactions. 5) End-to-end ensembles: a look into applications. 6)
Ensemble verification and diagnostics. 7) Expanding the ensemble

horizon.”
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“[Ensemble prediction] First showing that it was, in principle,
possible to predict the weather beyond a few days. Then, opening
the field of dynamical probabilistic forecasting. Finally, pointing
the way to practical solutions to the prediction of the mean and
covariance leading to ensemble predictions and singular vector
initial uncertainty sampling.”
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“The application of ensemble ideas to monthly (and seasonal)
forecasting was not controversial. What was more controversial is
that ensemble forecast methods should be developed within what
was referred to as  ‘the limit of deterministic predictability’
Medium-range ensemble forecasting was treated with scepticism.
Instead of probabilistic prediction, the thought at the time was
that we should be trying to ‘forecast the forecast skill’ of
the deterministic forecast. This turned out to be a forlorn hope,
though it led to some very important scientific spin offs, such as
how to perturb the initial conditions in a medium-range ensemble

forecast.”
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“Ensemble of variational data assimilation methods are
straightforward to implement upon existing 3D/4D-Var schemes.
They provide perturbed states that can be used to initialize EPS,
both at global and regional scales. Operational at Met-France and
ECMWEF. Next step is the development of ensembles of 4DEnVars
competitive with existing EDA and/or EnKF.”
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“Recent efforts have involved running the coupled Ensemble
Prediction System with prognostic aerosols (CAMS model).
Ensemble forecasts only have perturbed meteorology. Aerosol fields
differ in the ensemble members as a result of perturbed transport.
For natural aerosols, such as dust, whose emissions depend on wind,
sources are indirectly perturbed. First ever attempt to produce a sub-
seasonal prediction of aerosols.”
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