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Progress in the Study of the Influence of Arctic
Oscillation on ENSO

Chen Shangfeng, Chen Wen
(Center for Monsoon System Research, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract: Arctic Oscillation (AO) is the dominant mode in the atmospheric circulation variability over the extra-tropical Northern
Hemisphere. El Nifio-Southern Oscillation (ENSO) is the primary mode in air-sea interaction over the tropical Pacific on
interannual timescale. Variations of AO and ENSO exert substantial influences on the weather and climate anomalies over large
areas in the globe. This paper reviews the studies of the influence of AO on ENSO, to improve our understanding the physical
processes in the influence of extratropical atmospheric circulation on the tropical climate. It was found that the AO in spring has a
significant influence on the ENSO events in subsequent winter. Interaction between synoptic scale eddy and low frequency mean
flow over North Pacific plays a key role in the formation of the spring AO-related westerly wind anomalies over tropical western
Pacific. The connection between the spring AO and subsequent winter ENSO experiences a significant interdecadal change around
the early 1970s. This interdecadal change is closely related to the interdecadal change in the storm track intensity over North
Pacific. The influence of the spring AO on the subsequent winter is asymmetric. Spring AO can exert significant influences on the
following winter ENSO events only in its positive phase. Spring AO has a significant modulation effect on the linkage between
previous winter North Pacific Oscillation and the following winter ENSO. In addition, the AO in November can exert significant
influences on the sea surface temperature anomalies over tropical central-eastern Pacific in the following spring and summer. The
intensification of the North Pacific storm track activity plays an important role in determining whether the variability of AO can
exert influences on the subsequent SST anomalies in the tropical central-eastern Pacific.

Keywords: AO, ENSO, wave-mean flow interaction, storm track
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index. Dark (light) shading in Fig. 1b indicates anomalies
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confidence level
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confidence level
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Research Progress in Ensemble Four-Dimensions
Variational Data Assimilation
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(1 Academy of Ocean Science and Engineering, National University of Defense Technology, Changsha 410073
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Abstract: Accurate background error covariance is the foundation for all advanced data assimilation systems. For four dimensions
data assimilation (4D-Var), assimilating the observation data is converted to a question of cost function minimization which is
constricted by atmosphere dynamic model. By adjusting the control vectors, the distance between model trajectory and real time
observations reached its minimal value over whole assimilation time window. As background error covariance evolves according
to the adjoint and tangent linear model, it can adapt to rapid development weather. However, most of operational 4D-Var systems
still adopt simi-climatic background error covariance model compromised by huge dimensionality, which can’t be exactly defined
with all available information. As the rapid development of computer science, the problem of dimensionality can be released by
ensemble method. Ensemble four dimensionality data assimilation (En4DVar) employed several independent perturbed analysis
forecast cycles to remedy the limited information synchronously. In this scheme, flow-dependent background error covariance
can be estimated from the differences between ensemble members. Several famous numeric prediction centers, such as ECMWEF,
Mete-France, adopted it to provide flow-depended background error covariance for the high-resolution determined 4D-Var system.
In this thesis, the basic theory of the En4DVar method is demonstrated briefly, followed by a description of currently application
at ECMWEF, and focusing on the disturbing, filtering, calibration as well as other key techniques for helping to improve the
precision of estimates. The last part presents an investigation of some issues in current operation and possibly future research
fields in the En4DVar.

Keywords: background error covariance, ensemble, four-dimensional data assimilation, disturb, flow-dependent
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The Development and Application of Doppler Radar
Mesocyclone Criterion and Algorithm

Fei Haiyan, Zhou Xiaogang, Wang Xiuming
(China Meteorological Administration Training Centre, Beijing 100081)

Abstract: Since more than 90 % of the mesocyclones are accompanied by severe weather such as tornadoes, severe hails, strong
winds etc., it is a great significance to identify the mesocyclones and apply to publishing the severe weather warning in real-time
for more accurate. At present, only the CINRAD WSR-98D SA / SB in China has mesocyclone algorithm, which was developed
by US National Severe Storms Laboratory, and mesocyclone products. While other types of Doppler radar have to recognize
mesocyclone by using radial velocity maps artificially only. This paper reviews the evolution of the mesocyclone criterion for three
stages in the operational application, and analyzes some issues in the third stage. Based on the development of the mesocyclone
algorithm, this paper introduces the mesocyclone shear algorithm, mesocyclone algorithm and mesocyclone detection algorithm,
and discusses the operational applications and the issues of products from the mesocyclone algorithm.

Keywords: mesocyclone, criterion, algorithm, shear, detection
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Snowstorm Intensity Assessment in the Grassland over
Northern Tibetan Plateau Based on Daily Snow Depth
Forecasting

Lin Zhigiang, Lu Hongya', Ma Yanxian®
(1 Climate Center of Tibet Autonomous Region, Lhasa 850000
2 Weather Service Center of Tibet Autonomous Region, Lhasa 850000 )

Abstract: The relationship between snow melting rate (SMR) and temperature is analyzed by using ground observation data
during the winter half year from current November to the next April in years from 1980 to 2007, at 13 weather stations over the
Northern Tibetan Plateau. The daily products of snow cover days, snow depth and snowstorms intensity level are offered based
on the linear regression model between SMR and the maximum temperature, minimum temperature. This method may be applied
to assessing the snowstorm severity on time, and providing quantitative products in meteorology for the grassland snowstorm.
In assessments for three winter half years of 2008-2009, 2009-2010 and 2010-2011, the averaged absolute forecast-error of daily
snow depth is less than 2cm for 1-15 days; of snow cover days is less than 9d, of which 78.5% errors are not more than 1 day; of
the accuracy of snowstorms intensity level is about 84%. So, it has a better forecast function for the snow disaster assessment in
the Northern Tibet. The defect is that no consideration of the new snow cover for the later snowfall, because there is no accurately
quantitative snowfall forecasting products.

Keywords: the grassland of Northern Tibetan Plateau, snow cover days, snow melting rate, snowstorm intensity assessment
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Potential Geographical Distribution of Dendroctonus
armandi in China Based on the MaxEnt Prediction
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Abstract: Dendroctonus armandi is a destructive insect of Pinus armandi, it caused serious economic losses annually to the forest
industry in China. Determination of the potential geographical distribution of Dendroctonus armandi is an important factor for
effectively controlling the spread of this pest. In this study, the niche model MaxEnt and Diva-gis were employed to analyze
and predict the suitable distribution area of Dendroctonus armandi, the ROC was used to evaluate the prediction model and the
prediction results, and the Jackknife analysis was adopted to analyze the most important environmental factors that affect the
occurrence of Dendroctonus armandi. The results show that Dendroctonus armandi had a concentrated distribution regions: the
south of the Shaanxi Province, the northeast of the Sichuan Province and the southeastern Gansu Province. Four dominant climatic
factors controlling Dendroctonus armandi distribution were determined, including the mean temperature in the driest quarter, the
precipitation in the warmest quarter, the precipitation seasonality, the temperature seasonality and the precipitation in the coldest
quarter. Here, we analyze the relationship between dominant climatic factors and the probability of the pest presences, and suggest
a thinking way for the further research.
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armandi in China, based on the MaxEnt prediction
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Fig. 4 Response curves of the Dendroctonus armandi to environmental variables resulted from the MaxEntx models
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Analysis of Doppler Radar Data when a Downburst
Event Occurred in Wuhan Tianhe Airport

Pan Penggang, Tian Xiao
(Air Traffic Management Bureau of Middle & Southern Region in Hubei, Wuhan 430100 )

Abstract: Combining the Doppler radar data with conventional weather records, AWOS data and automatic meteorological station
data, a downburst event occurred in Wuhan Tianhe Airport is analyzed. The results show that: (1) The synoptic background
featured that the subtropical high weakening, the slot line moving eastward and the surface wind converging. (2) Meteorological
elements changed obviously during the downburst, such as pressure rising, temperature dropping, and wind speed increasing.
(3) The variation of the distance between the gust front and thunderstorm may indicates the future trend of the thunderstorm
somewhat. (4) The gust front closely linked with the downburst event, the meso-f3 scale convective cells were inspired when the
gust front moving northward, then the meso-f scale convective inspired the downburst, and especially, the contrast of high values
between the positive and negative radial velocity is one of the typical characteristics in the downburst.

Keywords: downburst, gust front, strong wind
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Fig.2 The T-logp diagrams at 08:00(a) and 20:00(b), 11 August, 2011 at Hankou Station
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Fig.3 The evolution of reflectivity in Wuhan Doppler radar at 1.5° elevation, at times 16:18 (a, g), 17:32 (b ,h), 17:38 (c, i),
17:44 (d, j), 18:00 (e), 18:30 (h), respectively on 13 August, 2013
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Fig.4 The reflectivity in Wuhan Doppler radar at 1.5° elevation, at 16:18 (a), 16:37 (b), 16:49 (c), 17:19 (d) respectively
on 11 August, 2013
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Fig 5 The radical velocity shown in the Wuhan Doppler radar at 1.5° elevation, at 17:50 (a, e), 18:14 (b, f), 18:21 (c),
18:51 (d) respectively on 11 August, 2013
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A Possibility of the Warm Sea Surface Temperature in
Tropical Atlantic to Promote La Nina Events

Yan Xin', Ren Juzhang? Ju Jianhua®
(1 College of Resources Environment and Geosciences, Yunnan University, Kunming 650031 2 Yunnan Research

Institute of Meteorology, Kunming 650034 3 Yunnan Provincial Metrological Bureau, Kunming 650034)

Abstract: First of all, we did find that there are obvious correlations among the Atlantic SST in spring, the MJO anomalies in
summer and the Pacific ENSO in winter. Secondly, two La Nifa events respectively followed the top 2 powerful El Nifio events
in 1982 and 1997 after 1951. Thirdly a super strong El Nifio event appeared in 2015. In this paper, the characteristics of the spring
Atlantic SST and the summer MJO signals in 1983, 1998 and 2016 are compared. Then the changes of SST in autumn and winter
2016 are forecasted. The results show that the SST in defined key area of Atlantic occurred an abnormal warmer status in spring
2016, and was similar to that in 1998; the MJO may likely be abnormally active in Indian Ocean in summer 2016, in a much
greater extent. These mean that a moderate La Nifia event in tropical Pacific will probably occur in the autumn and winter 2016.

Keywords: Atlantic SST, persistent anomaly of the Madden Julian Oscillation (MJO), La Nifia event, EI Nifio-Southern Oscillation
(ENSO)
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F1 1982—1983% ., 1997—1998%, 2015—20165ONIFEH ( H#fL: CT)
Table 1 The Oceanic Nifio Index (ONI) in 1982-1983, 1997-1998 and 2015-2016 (unit: C)

T DJF JFM FMA MAM AMJ MJJ JA JAS ASO SON OND NDJ
1982 —0.1 0 0.1 0.3 0.5 0.7 0.7 1 15 1.9 2.1 2.2
1983 22 1.9 1.5 1.2 0.9 0.6 0.2 —0.2 —0.5 —0.8 —0.9 —0.8
1997 —05 —0.4 —0.1 0.2 0.7 12 15 18 21 2.3 2.4 2.3
1998 2.2 1.8 14 0.9 0.4 —0.2 —0.7 —1 —1.2 —13 —14 —15
2015 0.5 0.4 0.5 0.7 0.9 1 1.2 15 1.8 2.1 2.2 2.3
2016 2.3 2.0 1.6 1.0 0.5

i AFHREINifoEHEE, BEFRKRLa NifaFHRE,

ONI (Oceanic Nifio Index) & HFr [i#4TJENSO
fad, AE 34 i 8 F ) INifio 3.41X (5°N—5°S,
120°—170°W) SSTREK/RENSOF 5155 . 1982,

1997#120154FEl Nifio /s 5k 72.0°C. 1982
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Fig. 1 (a) Diagram of correlation among the tropical Atlantic SSTA in winter— spring (FMAM), the persistent anomaly of
MJO in Summer (JJA) and the ENSO in Winter. The correlation coefficients are all over 0.01 significance; (b) Distribution
diagram of correlation coefficients between the tropical Atlantic SST in winter and the persistent anomaly of MJO index
li.. The shadowed areas passed at 0.1 significance; (c) Time series of monthly Index (FMAM): the Tropical Atlantic key
region SSTA in blue histogram, of which, the 1983, 1998, 2016 we discussed are particularly marked in red; the persistent
anomaly of summer MJO index |z in green line; and the winter (DJF) Oceanic Nifio Index (ONI) in yellow line
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Fig. 2 The tropical Atlantic SSTA in FMAM: (a) 1983, (b) 1998 and (c) 2016
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Fig. 3 The MJO indices for June 1982 to December 1983 (a), for June 1997 to December 1998 (b), for June 2015 to
December 2016 (c); the equatorial Pacific subsurface ocean (5-303m) temperature anomaly (SOTA) for August 1982 to
February 1984 (d), for August 1997 to February 1999 (e), for August 2015 to May 2016 (f)
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A Discussion About the Physical Process of
Environmental Temperature Lapse Rate Tendency

Zhu He, Wang Xiuming
(China Meteorological Administration Training Centre, Beijing 100081)

Abstract: The environmental temperature lapse rate is the critical ingredient of static stability for tropospheric atmosphere. Base
on the lapse rate tendency equation, the relevant physical processes that affect the local rate of change of lapse rate are discussed,
including differential temperature advection and the vertical motion. Warm temperature advection decreasing with height lead
to y increase and stratification tends to instable. This paper discusses the lapse rate advection which is differential temperature
advection in essence, especially the mixed layer advection downstream. The influence of vertical movement on the lapse rate
is often ignored, and is often regarded as the lifting machanism. This paper pay more attention to the effect of slow vertical
movement, which forced by synoptic scale systems, on the lapse rate.

Keywords: lapse rate, differential temperature advection, vertical motion, static stability
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Operator’s Safety Risk Assessment in Weather
Modification Implementation

Shao Yang', Hou Xiliang®, Sun Rui*, Zhao Zhigiang'
(1 Department of Emergency Response, Disaster Mitigation and Public Services, China Meteorological Administration,
Beijing 100081 2 Anxi County Meteorological Office, Quanzhou 362400)

Abstract: Human's psychological status, which closely related to unsafe behavior, is an important factor in safety management. By
analysis of psychological status of weather modification (WM) operators, a safety risk assessment model is constructed by using
three elements of life events, social support and coping style. Setting 40 life changing units for WM operators, the contribution
coefficients of social support and coping style were set up respectively according to their values. Then the quantitative calculation
formula was deduced. Investigation results of 335 artillery and rocket operators for WM show that the total social support score
is 45.94 + 7.94, the active respond dimensions score is 2.0 = 0.49, and the negative is 1.26 + 0.54. Significant differences exist
among operator groups in different ages: comparing to the younger and the elderly groups, the middle age group is more adept at
using social support resources and actively respond to the challenges of life. The operator’s safety risk assessment results in WM
implementation may be regarded as determining criterion for effective prevention of security incidents in field operations induced
by human factors.

Keywords: weather modification, operator’s safety risk, psychological status analysis
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“This partnership is a demonstration of the fundamental role
that oceans play in the weather and climate system from local to
global scales. It is critically important that the Met Office models,
which we use to predict weather and climate risk, represent the
fundamental role that the ocean places across time and space scales.”
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Partnership for Ocean Prediction , NPOP ) B4 , iZ4H43H
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“Scientific advances mean we can now capture the size
and shape of raindrops as well as their composition (ice, water,
snow), which will lead to improvements in accuracy of rainfall
measurements, particularly during high impact weather events.
The new radar network has also begun to capture wind speed
measurements.”
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“Our plan is to launch new satellites every nine months and
take advantage of all the camera tech that continues to improve.
In March 2018 there will be six [satellites flying] and nine months
after that, in the beginning of 2019, there will be hundreds flying —
depending on funding of course, but that is the plan.”
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“We are excited to have been awarded this contract and look
forward to continuing our close working relationship with HE over
the next 3 years. In choosing the Met Office, HE has recognised not
only the excellent support we have delivered to them over the last
10+yrs, but also our ability to lead innovation and development in the
future. Our world-leading weather and climate science means we are
well placed to deliver national and local services, ensuring a targeted
operational response in advance of and during severe weather.”
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“We can spend hours flying where we want. A glider is an
incredible scientific platform as there’ s no other way to get this
sort of data.”
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“l didn’t think it would work. But, it turns out, it provides a
very accurate approximation over the time gaps that we were filling
in ... | think it surprised everyone.”
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“The challenges of climate change, extreme weather and
water resources means that the need for innovative, effective
meteorological and hydrological services is greater than ever before.
The executive management team will strengthen WMO’ s support
of Members and provide leadership to an efficient and service-
oriented Secretariat.”
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B, MNRARES , 2016FEWMOHITR RS LB,

“It is highly noteworthy that the 10 years with the lowest
extent of Arctic sea ice have all been within the last 10 years.
Despite a record low winter ice extent in March, this year's figure
isn't an absolute record. But this shouldn't detract from the fact there
has been a substantial decline in the extent of Arctic sea ice over the
last few decades. The current rate of loss of Arctic summer sea ice of
13% per decade is equivalent to an annual loss greater than the size
of Scotland.”

YHAFE R 2, AR B RARATI0F A 3R K
4 K105, B3R R B AT EISEBIRAL, {24
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K EH ARG T RIL L L XA Fon e 4). B TR iARA10
FR I 13%0 K E, S THFMENBRRTHEE,”
——NOAAEM2016FE=IIRBICEE , 52007F—
BALY79FEERERNLECREYE _RKESF. ZESSERE
REXEHER , 5|HizBEkitbSI=ARZAEd Blockleytd+
W EEe.

“Last week, NOAA's efforts to build a "weather-ready nation"
took a major step forward with the National Weather Service's launch
of a new, highly-sophisticated National Water Model. Unprecedented
in its reach, the new system pulls in data from over 8,000 U.S.
Geological Survey stream gauges, leverages NOAA's investment in
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atmospheric prediction, produces simulations for 2.7 million stream
reaches and extends coverage to the homes and businesses of 100
million Americans who live in coastal communities.”
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“My company looks forward to demonstrating that
commercial data can enable the unmatched efficiencies of the
private sector to help NOAA accomplish its vital mission to protect
and inform the public.”
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“This is a way to identify colleges that have a history of
producing major impact, it gives us a new way of thinking about
and evaluating what makes an undergraduate institution great.
What these smaller schools are doing might serve as important
undergraduate models to follow in terms of selection and training.”
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