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911 caller

Communications providers

Legacy 911 capabilities NG911 capabilities

+ Calls are voice-based via telephones

* Calls routed through legacy routers over
traditional telephone networks

» Call centers operate in isolation with:

Wireless - Limited ability to handle overflow situations
devices ) ications with first |
voice-based

location over IP networks

Call centers

» Vioice, text, video, and other data, from
many types of communications devices

» Calls and data routed based on geographic

» Call centers capable of interconnecting with:
— Enhanced abiltty to transfer calls
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DEATHS FROM AIR POLLUTION IN INDIA

In 2015, the burning of biomass in homes contributed to the deaths of nearly
270,000 peaple in India, most of them lving in rural areas.

Residential biomass
burning

Anthropogenic
dust

Power-plant coal

Inclustrial coal
Open burning

Brick production

to deaths in Ir

Transportation
Rural populations
B Urban populations

Leading sources of air pollution contributing

Distributed diesel
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A new vertical diffusion package with an
explicit treatment of entrainment processes
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The Advanced Regional Prediction System
(ARPS) - A multi-scale nonhydrostatic

atmospheric simulation and prediction model.

Part I: Model dynamics and verification

3 Tornadoes and downbursts in the context of
generalized planetary scales

The Advanced Regional Prediction System
(ARPS) - a multi-scale nonhydrostatic
atmospheric simulation and prediction tool.
part II: model physics and applications

5 A baseline climatology of sounding-derived
supercell and tornado forecast parameters

6 Forest damage and recovery from catastrophic
wind

Close proximity soundings within supercell
7  environments obtained from the rapid update
cycle

The Advanced Regional Prediction System
8 (ARPS), storm-scale numerical weather
prediction and data assimilation

Landscape patterns and legacies resulting from

& large, infrequent forest disturbances
Temporal fluctuations in weather and climate
10 extremes that cause economic and human

health impacts: A review
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Abstract: In this paper, the research progresses of tornado in Europe, the United States and in China are overviewed and compared
from a historical perspective. The statistical characteristics of tornado occurrence including its temporal (annual, monthly and
diurnal) and geographical distributions are also described for the three regions. In recent years, China’s attention to tornadoes and
effort in tornado research is gradually increased and tornado research development is discussed.
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Fig.8 (a) Tornado track (white solid line) and damage swath (red shading) on 4 October 2015 in Foshan, the satellite
map is from Google Earth. (a1), (b1)-(b3), (c1) for the stages of developing, mature and dissipating respectively, and (a2),
(b4), (c2) the damage picture for above mentioned 3 stages respectively. The six yellow circles with arrows denote the
location of Meso—Cyclone during the period from 15:30 to 16:00 BT, observed by a 0.5° PPI of the Guangzhou Doppler
Radar. The two neighboring rectangles represent the inbound and outbound velocity couplets, while the bigger rectangles
represent the maximum reflectivity in the hook echo at15:36, 15:42 and 15:48 BT respectively. (b) The radial velocity Wr
and base reflectivity Zh (upper-right insets) by the 0.5 degree PPI at 15:30, and at 15:36 (c), at 15:42 (d), at 15:48 (e), at
15:54 (f), at 16:00 (g) BT respectively. The circles and rectangles indicate the same meaning as in (a). The three stages
of the tornado life, the developing, mature and dissipating stages, were marked on the left side, and the map direction
and the scale were given in the upper-right corner in (a)
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Fig. 9 (a1-a4) The tornado track (white dashed arrows) and image on 5 June 2016, in Hainan; (b) The fall pattern of the
surface damage indicators; (c—d) The base reflectivity R and radial velocity V observed by the 0.5/1.4 degree PPI; (e1-e3)
Surface damage image (The back ground picture was taken by an unmanned drone)
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(b~c)
Fig. 10 Tornado track (solid line) on 23 July 2016 in Funing County, Yancheng City, Jiangsu Province
(a1-a8) The surface damage images; (b—c) Base reflectivity R and the radial velocity V observed by the 0.5/1.4 degree PPI
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Fig. 11 (a) Tornado image on 30 July 2016 in Xuwen
County, Zhanjiang City, Guangdong Province; (b1~b2) The
base reflectivity R and radial velocity V at 0.5 degree PPI;
(c) The physical mechanism of the dust devil; (d) Tonado
site picture (The back ground map shows the automatic
weather stations)
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A Preliminary Study on the Dynamics of Tornado
Formation
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(1 Laboratory of Cloud-Precipitation Physics and Severe Storms (LACS), Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029 2 University of Chinese Academy of Sciences, Beijing 100049)

Abstract: In this paper, the kinetic factors of tornado formation are discussed, including vertical motion, energy concentration
and release, and vortex development. Strong vertical motion in strong convection depends on the horizontal wind velocity in the
middle troposphere. The occurrence of strong wind in the middle troposphere is the signal of strong convective development,
and is also a prediction index. At the same time, the large vertical motion must causes strong convergence between the middle
and low troposphere, so the strong convergence zone below the middle troposphere is also an important index to predict the
development of cumulus. In the process of energy analysis, the most important thing is to find the energy convergence line. If the
convergence line encounters a larger vertical motion, the energy will be released at the regions of the maximum vertical motion
of the convergence line, so that the cumulus system will be developed. In relatively flat areas, if there is buoyancy curl in larger
convergence line and energy extreme line, the vortex will be produced. This vortex further causesthe formation of horizontal
velocity and vertical movement, then it strengthens the vertical movement of the rotational zone, so that vortex column forms,
namely the tornado appears.

Keywords: tornado, dynamics, vortex
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Fig. 1 A tornado occurred in Zhanjiang of Guangdong Province
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Recent Progresses in the Numerical Simulation
of Tornadoes

Yao Dan
(State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract: Numerical simulation is a powerful and feasible method to investigate the genesis and structures of tornadoes, due to
their too small sizes and short duration to be captured by observations. This article briefly reviews the progress in simulating
tornadoes. Laboratory simulators and highly theoretical tornado simulations are introduced first, followed by idealized simulations
initiated with soundings and initial perturbations, as well as real-scenario simulations initiated with reanalysis data and data
assimilation techniques. Key scientific issues concerning tornado simulation will be discussed, including the mechanism in
tornadogenesis, turbulence and large eddy simulation, sensitivity and predictability, as well as the impact of tornado debris. It
is hoped that this review may provide some useful information for performing high-resolution modeling studies of tornadoes in
China.

Keywords: tornado, supercell, tornadogenesis/formation mechanism, trigger environment, high resolution, large eddy simulation (LES)
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Examining Performances of Numerical Models in
Predicting Tornado Environmental Systems
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Abstract: The tornado formation is largely influenced by the synoptic-scale and sub-synoptic scale anomalous systems. In this paper,
the “anomalous weather chart”, which removes the temporal climatology from the conventional weather chart, is applied to analyze
the tornado-related anomalous systems and evaluate the global forecasting models’ (ECMWF model and NCEP GFS) performances
in predicting such anomalous systems. In this paper, two cases were studied: 1) the recent tornado event occurring in Funing County,
China on 23 June 2016 and 2) the strong tornado outbreak in Southern US during 27-28 April 2011. Results showed that both cases are
associated with the lower-level anomalous low pressure, upper-level anomalous high pressure systems and the contrast of anomalous
warm/cool air masses in the troposphere. The ECMWF model and the NCEP GFS can predict the tornado-related anomalous system for
the case 1 in advance of 54 hours and 18 hours, respectively. Furthermore, the ECMWF model is able to predict the spatial structures of
strong geopotential height and temperature anomalies, and their evolution for the case 2 in advance of 3, 5, 7, 9 days.

Keywords: temporal climatology, global model, tornado environmental systems
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DOI: 10.3969/j.issn.2095-1973.2018.02.005

Environmental Conditions, Structures, and Mechanisms
of Convective Storms of 2015 “Oriental Star” Capsizing
Event and 2016 Funing EF4 Tornado

Zheng Yongguang, Zhu Wenjian, Tian Fuyou
(National Meteorological Centre, China Meteorological Administraion, Beijing 100081)

Abstract: The “Oriental Star” capsizing event in 2015 (Hereafter 2015 event) and the Funing EF4 tornado event in 2016 (Hereafter
2016 event) are extremely rare damaging wind events caused by severe convective storms. Based on multi-source data, this paper
applied the “ingredients-based” method to compare the atmospheric circulation backgrounds, environmental conditions, structure
and mechanisms between these two events of convective storms. Results show that both these events occurred in partially similar
circulation backgrounds, but there are considerable differences in the environmental conditions. For the 2015 event, the most
important environmental conditions conducive to high surface winds are the significantly dry layer in the middle troposphere
that makes a larger downdraft convective available potential energy, and 0-6 km vertical wind shear has only a medium intensity.
For the 2016 event, all the environmental conditions are very favorable for mesocyclone tornado. The 2015 convective storm
was a meso-f scale bow-shaped quasi-linear convective system with significant negative lightning flash, low mass center of
reflectivity, and about 50 dBz of the maximum reflectivity. However, the 2016 convective storm was a meso-f3 scale classical
supercell with significant positive lightning flash, high mass center of reflectivity, and about 65 dBz of the maximum reflectivity.
There were multiple shallow downbursts in the low troposphere, and strong rear inflows and a mesovortex at about 5 km altitude in
2015 convective storm. Nevertheless, the 2016 supercell storm had a strong mesocyclone with base height less than 1 km and tilting
northeastwards from bottom to top, and a tornadic vortex signature, and hook echo and overhang echo signatures; besides, it appeared
rotating on the high-resolution visible images observed from geostationary meteorological satellites. The surface air temperature

differences between the cold outflow of the 2016 supercell storm
MABE B 201758 A 14 B : S=EH: 201749 A21 B and the enYironment was less than 4°C, and they were Weaker
% —#k& : #kK (1974—), Email: zhengyg@cma.gov.cn than thpse in 2015 evenF, therefore, not strong doanraﬂ is one
RONE G - HRAAFLEATRR (41375051); EHEE L of the important mechanisms that produced a tornado in the 2016

s event of supercell storm.
&3t (2017YFC1502003) ‘
Keywords: tornado, extreme wind, downburst, mesocyclone
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Fig. 2 Circulations and environmental conditions
(Figs. 2a and 2c are for 20 BT 1June 2015, and Figs.2b and 2d are for 14 BT 23 June 2016. Yellow triangles with red
centers respectively “Oriental Star” capsizing location and Funing County. Red cross denotes the nearest locations
of sounding stations in the two events: Changsha station in Fig.2a, Sheyang station in Fig.2b In Figs.2a and 2b: black
solid lines are 500 hPa geopotential height contour in 4 dgpm interval, unit: dgpm; red lines are 500 hPa isotherm in 2 C
interval, unit:"C; gray colors indicate =15 m/s wind speeds at 500 hPa in 5 m/s interval,unit: m/s; purple lines are 850 hPa
isotherm in 2 C; interval and thick purple lines representing 20 C isotherm, unit:°C; blue barbs are winds at 850 hPa: long
line for 4 m/s and short line for 2 m/s. In Figs. 2c and 2d: blue contour for sea level pressure in 2.5 hPa intervals, unit:
hPa; green contour for precipitable water in 10 mm intervals, unit: mm; gray colors for CAPE in 500 J/kg intervals, unit: J/kg)
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Fig. 3 Skew T-log p and hodograph for the two events
(Fig. 3a For Changsha sounding at 20 BT 1 June 2015; Fig. 3b For Sheyang sounding at 14 BT 23 June 2016; the
sounding station locations are labeled in Figs. 2a and 2b. Red solid line is temperature profile, red dashed line is dewpoint
profile, blue solid line is potential temperature profile, magenta solid line is pseudo equivalent potential temperature
profile, deep red solid line is saturated pseudo equivalent potential temperature profile, and red filled area is CAPE.
Note that potential temperature, pseudo equivalent potential temperature and saturated pseudo equivalent potential
temperature profile are in the coordinate axis labeling 6,.; red barbs are winds with triangle of 20 m/s, long line of 4 m/s,
and short line of 2 m/s. Hodograph is shown on the right top corner of each Fig. unit: m/s)
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Fig. 4 Satellite infrared imageries with TBB contours, and radar echoes with lightning flashes and infrared TBB contours
for the two events, and Hamawari—8 satellite visible imagery for the 2016 event
(Fig. 4a For FY-2E satellite infrared imagery with TBB contours at 21:30 BT 1 June 2015. Figs.4c and 4e For Yueyang radar
observations at 0.5° elevation at 21:26 BT, but they have different geographical areas. Fig. 4b For FY-2G satellite infrared
imagery with TBB contours at 14:30 BT 23 June 2016. Figs.4d and 4f For Yancheng radar observations at 0.5° elevation
at 14:30 BT 23 June 2016, but they also have different geographical areas. Yellow triangles with red center indicate
respectively “Oriental Star” capsizing location and Funing County. In Figs.4c and 4d, shaded colors are radar reflectivity,
contours of FY—2E TBB at 21:30 BT 1 June 2015, and FY-2G TBB at 14:30 BT 23 June 20186, respectively, unit:'C; The
“+” and “-” symbols represent cloud—ground lightning flashes at 21:00—21:30 BT 1 June 2015, and at 14:00—14:30 BT 23
June 2016, respectively, where “+” denotes positive flashes, and “~” negative flashes. In Figs.4e and 4f, shaded colors
are radar radial velocities. Note that the positive radial velocities surrounded by the negative radial velocity zone of the
mesocyclone are velocity aliasing in Fig.4f. The white solid lines in Figs.4e and f are locations of vertical cross sections in
Fig. 5. Fig. 4g For the Hamawari-8 satellite visible imagery at 500 m horizontal resolution at 14:30 BT 23 June 2016)
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Fig. 5 Vertical cross sections of convective storms for the two events
(Figs.5a and 5b For Yueyang radar observations at 21:26 BT 1 June, 2015 Figs.5¢c and 5d For Yancheng radar
observations at 14:30 BT 23 June 2016. Figs.5a and 5c For reflectivity, and Figs. 5b and 5d For radial velocity. Note
that, on the left side of Fig. 5d, two positvie velocity areas below 2 km altitude and above 10 km altitude surrounded by
negative radial velocity area are the velocity aliasing.The top digits below the abscissa are distances from radar station,
unit: km; and the bottom digits are azimuth angles, unit: °, north 0°, and clockwise increase. Altitudes are on the left side
of the ordinate, unit: km, and their corresponding pressures are on the right, unit: hPa)
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Fig. 6 Reflectivity at 0.5° elevation and AWS temperatures and winds

(Fig. 6a For Yueyang radar reflectivity at 0.5° elevation at 21:26 BT 1 June 2015 in shaded colors, rectangles with

different colors labeled digits indicate air temperatures from AWS at 22:00 BT, and barbs denote winds from AWS at
22:00 BT. Fig.6b For Yancheng radar reflectivity at 0.5° elevation at 14:30 BT 23 June 2016 in shaded colors rectangles
with different colors labeled digits indicate air temperatures from AWS at 14:30 BT, and barbs denote winds from AWS at
14:30 BT. Barbs of wind are the same as Fig. 2, but southerly in red, northerly in blue or black. Black triangles with white

center indicate respectively the “Oriental Star” capsizing location and Funing County)
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Forecasting Techniques and Damage Survey of
Convectively Driven High Winds and Tornadoes

Zheng Yongguang, Tian Fuyou, Zhou Kanghui, Zhu Wenjian
(National Meteorological Centre, China Meteorological Administration, Beijing 100081)

Abstract: In recent years, the disasters, which were caused by convectively driven high winds and tornadoes, attracted more attention
in China. This paper firstly summarizes the mechanisms, short-range forecasting techniques and synoptic situations of convectively
driven high winds and tornadoes, then presents techniques of monitoring and warning on them, finally gives brief summary of
damage survey and wind estimation methodology for them. Most of convectively driven high winds are caused by strong rear
downdrafts of convective storms. However, one type of tornadoes was generated from mesocyclones, another type of tornadoes was
caused by the combining effect of mesovortices and strong updrafts of convective storms in convergence line. Massive convective
available potential energy is one of the necessary conditions favorable for convectively driven high winds and tornadoes (except for
tropical cyclone tornadoes). Monitoring and warning convectively driven high winds and tornadoes depend on the observations by
new generation weather radar network. Observational winds from automatic weather station (AWS) can monitor convectively driven
high winds to a great extent, and observations from geostationary meteorological satellites and pressure tendency and temperature
tendency from AWS are also useful to monitor convectively driven high winds, but these data cannot directly be used to monitor
tornadoes. Damage survey for the disasters caused by these two types of weather is still necessary. Short-term forecasting these two
types of weather depends mainly upon a rapid update high-resolution (ensemble) numerical model and post-processing.

Keywords: convectively driven high winds, downburst, tornado, monitoring, forecasting and warning, damage survey
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“We’ve detected unexpected decreases in the lower part of the
stratospheric ozone layer, and the consequence of this result is that it’s
offsetting the recovery in ozone that we had expected to see.”
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“The long-term temperature trend is far more important than
the ranking of individual years, and that trend is an upward one.”
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“This is almost certainly a conservative estimate. Our
extrapolation assumes that sea level continues to change in the future
as it has over the last 25 years. Given the large changes we are seeing
in the ice sheets today, that’s not likely.”
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“Much of what we currently know about Southern Ocean
cloud, aerosol, and precipitation properties comes from satellite-based
estimates, which are uncertain and have undergone few comparisons
against independent data. The data collected during SOCRATES will
also enable us to evaluate current satellite data over the Southern
Ocean, as well as potentially help in the design of better satellite-
based techniques.”
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“The Weather Channel is a great fit with our portfolio. We’re
going to invest to provide weather news nationally and globally.”
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“I’m super excited. I think, at the same time, really humbled. I'm
a forecaster and meteorologist at heart. I’ve been telling everybody
I’ve wanted to do this since I was 7 years old. We’re in the heart of
preparedness season. So I’m going to really hit the ground running,
talking to folks about preparedness for the hurricane season. It’s going
to be a quick ramp-up.”

“RABBHH). KA, R RBTTET R, RESK
R—LTABAAALFH. BRTY W h— AL e ARA
HRASK . BAMETRAE G TS, FTARAEZBRE
F AT S, S He A3 RERE T, B 2 —A- ik 8
SdE .

—EERAL (— SRR R EIE A TEERER
Y A, IRIE T EFRENETIRIGET , EEMEXAOFEE
FUFHER. EEE  XUTURRHBNEESSBEERU
2. 1%, ZPORMEEER20125F{FAIRiIck Knabb ,
H201755 8t X EEZ eI TIER RSB A E.

“This process is similar to what happens when you put oil and
water in a container, with the oil floating on top because it’s lighter
and less dense. The same happens near Antarctica with fresh glacial
meltwater, which stays above the warmer and saltier ocean water,
insulating the warm water from the cold Antarctic atmosphere and
allowing it to cause further glacial melting. We found that in this way
increased glacial meltwater can cause a positive feedback, driving
further melt of ice shelves and hence an increase in sea level rise.”
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climate-smart” FABREREL REBHRIET W EREHHILMRF
AR,

“Now more than ever, we need to be weather-ready,
climate-smart and water-wise. This is because the ever-growing
global population faces a wide range of hazards such as tropical
cyclone storm surges, heavy rains, heat waves, droughts and
many more. WMO is therefore working to establish a global and
standardized multi-hazard alert system in collaboration with National
Meteorological and Hydrological Services worldwide.”
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“[We] take our commitment to delivering life-saving
information to people in need even further with AccuWeather Ready,
to educate and inform people with new weather preparedness updates
and tools when it matters the most, personalizing the weather so
people can improve their lives.”
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“Scientists are now worried that unless accelerated action
is taken by 2020, the Paris goal may become unattainable. I am
beginning to wonder how many more alarm bells must go off before
the world rises to the challenge. Climate change is still moving much
faster than we are. ”
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