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前  言 
 

2021 年 7 月，依托北京城市气象研究院行业信息监测

与分析系统，北京气象学会与支撑单位北京城市气象研究

院联合制作了《城市气象科技信息监测简报》，定期为会员

提供科技信息服务。简报每月一期，每期分为文献和咨询

两类。 

目前，学会主要依据城市气象领域的关键词搜索信息，

并形成每月简报。欢迎各位会员向我们提供相关科技领域

信息及其搜索关键词，不断扩充简报的专业领域范围，丰

富简报的内容，以更好地满足广大会员朋友们对快速更新

科技信息的需求。 

同时，热诚欢迎广大会员对简报的科技信息内容、展

现形式、阅读体验和收获感悟等提出建议和点评。编辑团

队将遴选出优秀建议和点评内容刊载在简报上。 

2020 年 12 月，学会换届成立了第 21 届理事会，现拥

有 52 家理事单位和 947 名会员。我们希望借助此简报，为

广大会员朋友们提供高质高效的科技信息服务，同时在大

家的支持和帮助下，我们共同将简报建设成为会员交流的

友好平台。  
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❖报告概述
 

✧监测周期：
 

2021年 09月 01日 - 2021年 09月 30 日
 

✧监测主题：
 

专题研究——城市边界层；
 

❖专题研究
 

✧城市边界层
 

本监测周期内，文献信息共更新 19 条：
 

Polycyclic aromatic hydrocarbons (PAHs) and their nitrated and oxygenated 

derivatives in the Arctic boundary layer: seasonal trends and local 

anthropogenic influence
 

摘要：A total of 22 polycyclic aromatic hydrocarbons (PAHs), 29 oxy-PAHs, 

and 35 nitro-PAHs (polycyclic aromatic compounds, PACs) were measured in 

gaseous and particulate phases in the ambient air of Long year byen, the most 

populated settlement in Svalbard, the European Arctic. The sampling campaign 

started in the polar night in November2017 and lasted for 8 months until June 2018, 

when a light cycle reached asunlit period with no night. The transport regimes of the 

near-surface, potentially polluted air masses from midlatitudes to the Arctic and the 

polar boundary layer meteorology were studied. The data analysis showed the 

observed winter PAC levels were mainly influenced by the lower-latitudesources in 

northwestern Eurasia, while local emissions dominated in springand summer. The 

highest PAC concentrations observed in spring, with PAH concentrations a factor of 

30 higher compared to the measurements at the closest background station in Svalbard 

(Zeppelin, 115km distance from Long year byen), were attributed to local 

snowmobile-driving emissions. The lowest PAC concentrations were expected in 

summer due to enhanced photochemical degradation under the 24?h midnight sun 

conditions and inhibited long-range atmospheric transport. In contrast, the measured 

summer concentrations were notably higher than those in winter due to the 

harbour(ship) emissions.
 

来源：ACP
 

发布时间：2021-09-28
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/14351/2021/
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The MAPM (Mapping Air Pollution eMissions) method for inferring particulate 

matter emissions maps at city scale from in situ concentration measurements: 

description and demonstration of capability
 

摘要：Mapping Air Pollution eMissions (MAPM) is a 2-year project whose 

goal is to develop a method to infer particulate matter (PM) emissions maps from in 

situ PM concentration measurements. Central to the functionality of MAPM is an 

inverse model. The input of the inverse model includes a spatially distributed prior 

emissions estimate and PM measurement time series from instruments distributed 

across the desired domain. In this proof-of-concept study, we describe the 

construction of this inverse model, the mathematics underlying the retrieval of the 

resultant posterior PM emissions maps, the way in which uncertainties are traced 

through the MAPM processing chain, and plans for future developments. To 

demonstrate the capability of the inverse model developed for MAPM, we use the 

PM2.5 measurements obtained during a dedicated winter field campaign in 

Christchurch, New Zealand, in 2019 to infer PM2.5 emissions maps on a city scale. 

The results indicate a systematic overestimation in the prior emissions for 

Christchurch of at least 40?%–60?%, which is consistent with some of the underlying 

assumptions used in the composition of the bottom-up emissions map used as the 

prior, highlighting the uncertainties in bottom-up approaches for estimating PM2.5 

emissions maps.
 

来源：ACP
 

发布时间：2021-09-23
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/14089/2021/
 

“Warm cover”: precursory strong signals for haze pollution hidden in the middle 

troposphere
 

摘要：Eastern China (EC), located in the downstream region of the Tibetan 

Plateau (TP),is a large area with frequent haze pollution. In addition to air pollutant 

emissions, meteorological conditions are a key inducement for air pollution episodes. 

Based on the study of the Great Smog of London in 1952 and haze pollution in EC 

over recent decades, it is found that the abnormal “warm cover” (air–temperature 

anomalies) in the middle troposphere, as aprecursory strong signal, could be 

connected to severe air pollutionevents. The convection and vertical diffusion in the 

atmospheric boundary layer (ABL) were suppressed by a relatively stable structure of 

warm coverin the middle troposphere leading to ABL height decreases, which were 

favorable for the accumulation of air pollutants in the ambient atmosphere. The 
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anomalous structure of the troposphere's warm cover notonly exist in heavy haze 

pollution on the daily scale, but also provide seasonal, inter annual and inter decadal 

strong signals for frequently occurring regional haze pollution. It is revealed that a 

close relation ship existed between interannual variations of the TP's heat source and 

the warm cover strong signal in the middle troposphere over EC. The warming TP 

could lead to anomalous warm cover in the middle troposphere from the plateau to the 

downstream EC region and even the entire East Asian region, thus causing frequent 

winter haze pollution in EC region.
 

来源：ACP
 

发布时间：2021-09-23
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/14131/2021/
 

Atmospheric circulation sensitivity to changes in the vertical structure of polar 

warming
 

摘要：This study examines the effects of the vertical structure of polar 

warming on the remote atmospheric circulation. We apply thermal forcing at different 

vertical levels in the Northern Hemisphere polar region in two atmospheric global 

climate models of different complexity, both coupled to an aquaplanet slab ocean. The 

efficacy of polar heating in perturbing the remote climate increases with the altitude at 

which it is applied. This robust sensitivity arises from the dominance of surface 

temperature contribution to the outgoing longwave radiation owing to the large 

emissivity of the polar troposphere. An upper-level polar heating has a smaller 

fraction of forcing balanced by radiative flux changes and a larger contribution from 

atmospheric energy transport changes, which provokes larger shifts in the 

extratropical jet and Hadley circulation. Our results suggest increasingly far-reaching 

impacts of Arctic warming as a less surface-trapped profile is projected for seasonally 

ice-free conditions in the near future.
 

来源：JGR 期刊
 

发布时间：2021-09-21
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL094726
 

Coupled impacts of atmospheric circulation and sea-ice on late Pleistocene 

terrigenous sediment dynamics in the subarctic Pacific Ocean
 

摘要：Processes controlling environmental change in the subarctic Pacific 

Ocean on millennial to orbital timescales are not well understood. Here we use a 230-

kyr sedimentary record from the northwest Pacific Ocean to assess the response of 
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late Pleistocene sediment dynamics to orbital forcing. Combining a source-to-sink 

perspective based on sedimentological records with climate model reanalysis, we 

reveal that fluctuations in sediment provenance were closely linked to obliquity-

forced changes in atmospheric circulation modes. Specifically, the position of the 

Aleutian Low controlled sediment transport from the Bering Sea and Aleutian Arc 

sources. Furthermore, a distinct shift in North Pacific ocean circulation during the 

Last Glacial Maximum may have been related to a strengthened Siberian High. The 

coincidence of atmospheric mode switches with changes in sea-ice extent and North 

Pacific Intermediate Water formation in the marginal seas suggests that this coupled 

ocean-atmosphere system may have acted as a regional amplifier of global climate 

variability.
 

来源：JGR 期刊
 

发布时间：2021-09-17
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL095312
 

Modeling Kelvin-Helmholtz Instability at the High-Latitude Boundary Layer in 

a Global Magnetosphere Simulation
 

摘要：The Kelvin-Helmholtz instability at the magnetospheric boundary plays 

a crucial role in solar wind-magnetosphere-ionosphere coupling, particle entry and 

energization. The full extent of its impact has remained an open question due, in part, 

to global models without sufficient resolution to capture waves at higher latitudes. 

Using global magnetohydrodynamic simulations we investigate an event when the 

Magnetospheric Multiscale (MMS) mission observed periodic low frequency waves 

at the dawn-flank, high-latitude boundary layer. We show the layer to be unstable, 

even though the slow solar wind with the draped interplanetary magnetic field is 

seemingly unfavorable for wave generation. The simulated velocity shear at the 

boundary is thin () and requires commensurately high spatial resolution. These results, 

together with MMS observations, confirm for the first time in fully three-dimensional 

global geometry that KH waves can grow in this region and thus can be an important 

process for energetic particle acceleration, dynamics and transport.
 

来源：JGR 期刊
 

发布时间：2021-09-17
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL094002
 

Slippery bottom boundary layers: the loss of energy from the general circulation 

by bottom drag
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摘要：Bottom drag is believed to be one of the key mechanisms that remove 

kinetic energy from the ocean's general circulation. However, large uncertainty still 

remains in global estimates of bottom drag dissipation. One significant source of 

uncertainty comes from the velocity structures near the bottom where the combination 

of sloping topography and stratification can reduce the mean flow magnitude, and 

thus the bottom drag dissipation. Using high-resolution numerical simulations, we 

demonstrate that previous estimates of bottom drag dissipation are biased high 

because they neglect velocity shear in the bottom boundary layer. The estimated 

bottom drag dissipation associated with geostrophic flows over the continental slopes 

is at least 56% smaller compared with prior estimates made using total velocities 

outside of the near-bottom layer. The diagnostics suggest the necessity of resolving 

the bottom boundary layer structures in coarse-resolution ocean models and 

observations in order to close the global kinetic energy budget.
 

来源：JGR 期刊
 

发布时间：2021-09-17
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL094434
 

Examining air pollution (PM10), mental health and well-being in a 

representative German sample
 

摘要：There is a growing debate on the role of the physical environment and 

what constitute risk and protective factors for mental health. Various forms of air 

pollution have shown links to physical and mental health concerns and considering 

that Germany does not meet the WHO air quality standard soor air quality affects a 

large proportion of Germans and is more important now than ever. This study 

investigates the physical environmental factor, air pollution, measured by particulate 

matter of particles with an aerodynamic diameter smaller than 10m (PM10) and 

effects on determinants of mental health and well-being (life satisfaction, stress 

resilience, anxiety, depression, and self-esteem). A representative sample of N??020 

German adults with 54% females (46% males) and an age range between 18 and 

92years (M??9.04, S.D.€?7.27) was used. Multivariate linear regression analyses 

show that higher life satisfaction, more self-esteem and higher stress resilience are 

predicted by less air pollution (PM10). Individual income, age, and gender were taken 

into account for each regression model. Gender specific sub-analyses revealed similar 

predictions for PM10 and stress resilience whereas PM10 and self-esteem were only 

significantly associated for females. Associations between mental health or well-being 

determinants and air pollution (PM10) are found in the representative German sample.
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来源：Nature
 

发布时间：2021-09-16
 

数据类型：期刊
 

https://www.nature.com/articles/s41598-021-93773-w
 

Characteristics of surface energy balance and atmospheric circulation during 

hot-and-polluted episodes and their synergistic relationships with urban heat 

islands over the Pearl River Delta region
 

摘要：This study analyzed the nature, mechanisms and drivers for hot-and-

polluted episodes (HPEs) in the Pearl River Delta, China. Numerical model 

simulations were conducted for the summer and autumn of 2009–2011. A total of 

eight HPEs were identified, mainly occurring in August and September. K-means 

clustering was applied to group the HPEs into three clusters based on their 

characteristics and mechanisms. We found three HPEs were driven by weak 

subsidence and convection induced by approach ingtropical cyclones (TC-HPE) and 

two HPEs were controlled by calm (stagnant) conditions(ST-HPE) with low wind 

speed in the lower atmosphere, whereas the remaining three HPEs were driven by the 

combination (hybrid) of both aforementioned systems(HY-HPE). A positive 

synergistic effect between the HPE and urban heat island (UHI; ～?1.1?°C increase) 

was observed in TC-HPE and ST-HPE, whereas no discernible synergistic effect was 

found in HY-HPE. Total aerosol radiative forcing (TARF) caused a reduction in 

temperature (0.5–1.0°C) in TC-HPE and ST-HPE but an increase (0.5?°C) in HY-HPE.
 

来源：ACP
 

发布时间：2021-09-10
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/13443/2021/
 

Wildfire smoke, Arctic haze, and aerosol effects on mixed-phase and cirrus 

clouds over the North Pole region during MOSAiC: an introduction
 

摘要：An advanced multi wave length polarization Raman lidar was operated 

aboard the icebreaker Polarstern during the MOSAiC (Multidisciplinary drifting 

Observatory for the Study of Arctic Climate) expedition to continuously monitor 

aerosol and cloud layers in the central Arctic up to 30?km height. The expedition 

lasted from September 2019 to October?2020 and measurements were mostly taken 

between 85 and 88.5°?N. The lidar was integrated into a complex remote-sensing 

infrastructure aboard the Polarstern. In this article, novel lidar techniques, innovative 

concepts to study aerosol–cloud interaction in the Arctic, and unique MOSAiC 

findings will be presented.The highlight of the lidar measurements was the detection 
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of a 10?km deep wildfire smoke layer over the North Pole region between 7–8?km 

and 17–18?km height with an aerosol optical thickness (AOT) at 532?nm of around 

0.1 (in October–November?2019) and 0.05 from December to March. The dual-

wavelength Raman lidar technique allowed us to unambiguously identify smoke as 

the dominating aerosol type in the aerosol layer in the upper troposphere and lower 

stratosphere (UTLS). An additional contribution to the 532?nm AOT by volcanic 

sulfate aerosol (Raikoke eruption) was estimated to always be lower than 15?%. The 

optical and microphysical properties of the UTLS smoke layer are presented in an 

accompanying paper (Ohneiser et?al.,?2021).This smoke event offered the unique 

opportunity to study the influence of organic aerosol particles (serving as ice-

nucleating particles, INPs) on cirrus formation in the upper troposphere. An example 

of a closure study is presented to explain our concept of investigating aerosol–cloud 

interaction in this field. The smoke particles were obviously able to control the 

evolution of the cirrus system and caused low ice crystal number concentration. After 

the discussion of two typical Arctic haze events, we present a case study of the 

evolution of a long-lasting mixed-phase cloud layer embedded in Arctic haze in the 

free troposphere. The recently introduced dual-field-of-view polarization lidar 

technique was applied, for the first time, to mixed-phase cloud observations in order 

to determine the microphysical properties of the water droplets. The mixed-phase 

cloud closure experiment (based on combined lidar and radar observations) indicated 

that the observed aerosol levels controlled the number concentrations of nucleated 

droplets and ice crystals.
 

来源：ACP
 

发布时间：2021-09-09
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/13397/2021/
 

The carbon components in indoor and outdoor PM2.5 in winter of Tianjin
 

摘要：To study the carbon components in indoor and outdoor PM2.5, the 

samples of PM2.5 were collected from Nankai University in December 2015. The 

contents of eight carbon components were analyzed to use the thermo-optical 

reflection method. The results indicated that organic carbon (OC) mass concentration 

was 17.01, 19.48 and 18.92g/m3 in outdoor, dormitory and laboratory; elemental 

carbon (EC) mass concentration was 7.97, 3.56 and 3.53g/m3 in outdoor, dormitory 

and laboratory; and the total carbon aerosol was the proportion of more than 23% of 

PM2.5 samples. Lower wind speed and higher relative humidity were helpful to the 

accumulation of PM2.5. The ratio of OC/EC was gt;, and the SOC/OC ratio was gt; 
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0%, indicating that SOC was a crucial component indoors and outdoors. About 72% 

and 85% of the outdoor OC entering dormitory and laboratory environment, and 

about 59% and 71% of the outdoor EC entering dormitory and laboratory 

environment. Factor analysis of the eight carbon fractions indicated that the sources of 

OC and EC in outdoor, dormitory and laboratory is different.
 

来源：Nature
 

发布时间：2021-09-09
 

数据类型：期刊
 

https://www.nature.com/articles/s41598-021-97530-x
 

Morning boundary layer conditions for shallow to deep convective cloud 

evolution during the dry season in the central Amazon
 

摘要： Observations of the boundary layer (BL) processes are analyzed 

statistically for dry seasons of 2 years and in detail, as case studies, for 4 shallow 

convective days (ShCu) and 4 shallow-to-deep convective days (ShDeep) using a 

suite of ground-based measurements from the Observation and Modeling of the Green 

Ocean Amazon (GoAmazon 2014/5) Experiment. The BL stages in ShDeep days, 

from the nighttime to the cloudy mixing layer stage, are then described in comparison 

with ShCu days. Atmospheric thermodynamics and dynamics, environmental profiles, 

and surface turbulent fluxes were employed to compare these two distinct situations 

for each stage of the BL evolution. Particular attention is given to the morning 

transition stage, in which the BL changes from stable to unstable conditions in the 

early morning hours. Results show that the decrease in time duration of the morning 

transition on ShDeep days is associated with high humidity and well-established 

vertical wind shear patterns. Higher humidity since nighttime not only contributes to 

lowering the cloud base during the rapid growth of the BL but also contributes to the 

balance between radiative cooling and turbulent mixing during nighttime, resulting in 

higher sensible heat flux in the early morning. The sensible heat flux promotes rapid 

growth of the well-mixed layer, thus favoring the deeper BL starting from around 

08:00?LST (UTC?4?h). Under these conditions, the time duration of morning 

transition is used to promote convection, having an important effect on the convective 

BL strength and leading to the formation of shallow cumulus clouds and their 

subsequent evolution into deep convective clouds. Statistical analysis was used to 

validate the conceptual model obtained from the case studies. Despite the case-to-case 

variability, the statistical analyses of the processes in the BL show that the described 

processes are very representative of cloud evolution during the dry season.
 

来源：ACP
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发布时间：2021-09-06
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/13207/2021/
 

Forecasting and identifying the meteorological and hydrological conditions 

favoring the occurrence of severe hazes in Beijing and Shanghai using deep 

learning
 

摘要：Severe haze or low-visibility events caused by abundant atmospheric 

aerosols have become a serious environmental issue in many countries. A framework 

based on deep convolutional neural net works containing more than 20 million 

parameters called Haze Net has been developed to forecast the occurrence of such 

events in two Asian megacities: Beijing and Shanghai. Trained using time-sequential 

regional maps of up to16 meteorological and hydrological variables alongside surface 

visibility data over the past 41?years, the machine has achieved a good overall 

performance in identifying haze versus non-haze events, and thus their respective 

favorable meteorological and hydrological conditions, with avalidation accuracy of 

80?% in both the Beijing and Shanghai cases, exceeding the frequency of non-haze 

events or no-skill forecasting accuracy, and an F1score specifically for haze events of 

nearly 0.5. Its performance is clearly better during months with high haze frequency, 

i.e., all months exceptdusty April and May in Beijing and from late autumn through 

all of winter in Shanghai. Certain valuable knowledge has also obtained from the 

training, such as the sensitivity of the machine's performance to the spatial scale offe 

ature patterns, that could benefit future applications using meteorological and 

hydrological data. Furthermore, an unsupervised cluster analysis using features with a 

greatly reduced dimensionality produced by the trained Haze Net has, arguably for the 

first time, successfully categorized typical regional meteorological–hydrological 

regimes alongside local quantities associated with haze and non-haze events in the 

two target edcities, providing substantial insights to advance our understandings of 

this environmental extreme. Interesting similarities in associated weather and 

hydrological regimes between haze and false alarm clusters or differences between 

haze and missing forecasting clusters have also been revealed, implying that factors, 

such as energy-consumption variation and long-range aerosol transport, could also 

influence the occurrence of hazes, even under unfavorable weather conditions.
 

来源：ACP
 

发布时间：2021-09-06
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/13149/2021/
 



城市气象科技信息监测简报（文献类），2021 年 9 月 

 

10 

Effect of the Vertical Diffusion of Moisture in the Planetary Boundary Layer on 

an Idealized Tropical Cyclone
 

摘要：Previous numerical studies have focused on the combined effect of 

momentum and scalar eddy diffusivity on the intensity and structure of tropical 

cyclones. The separate impact of eddy diffusivity estimated by planetary boundary 

layer (PBL) parameterization on the tropical cyclones has not yet been systematically 

examined. We have examined the impacts of eddy diffusion of moisture on idealized 

tropical cyclones using the Advanced Research Weather Research and Forecasting 

model with the Yonsei University PBL scheme. Our results show nonlinear effects of 

moisture eddy diffusivity on the simulation of idealized tropical cyclones. Increasing 

the eddy diffusion of moisture increases the moisture content of the PBL, with three 

different effects on tropical cyclones: (1) an decrease in the depth of the PBL; (2) an 

increase in convection in the inner rain band and eyewall; and (3) drying of the lowest 

region of the PBL and then increasing the surface latent heat flux. These three 

processes have different effects on the intensity and structure of the tropical cyclone 

through various physical mechanisms. The increased surface latent heat flux is mainly 

responsible for the decrease in pressure. Results show that moisture eddy diffusivity 

has clear effects on the pressure in tropical cyclones, but contributes little to the 

intensity of wind. This largely influences the wind-pressure relationship, which is 

crucial in tropical cyclones simulation. These results improve our understanding of 

moisture eddy diffusivity in the PBL and its influence on tropical cyclones, and 

provides guidance for interpreting the variation of moisture in the PBL for tropical 

cyclone simulations.
 

来源：Springer
 

发布时间：2021-09-04
 

数据类型：期刊
 

https://link.springer.com/article/10.1007/s00376-021-1016-z
 

Evaluation of retrieval methods for planetary boundary layer height based on 

radio sonde data
 

摘要：Radio sonde (RS) is widely used to detect the vertical structures of the 

planetary boundary layer (PBL), and numerous methods have been proposed for 

retrieving PBL height (PBLH) from RS data. However, analgorithm that is suitable 

under all atmospheric conditions does not exist. This study evaluates the performance 

of four common PBLH algorithms under different thermodynamic stability conditions 

based on RS data collected from nine sites in January–December 2019. The four RS 

algorithms are the potential temperature gradient method (GMθ), relative 
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humidity(RH) gradient method (GMRH), parcel method (PM) and Richardson 

number method (RM). Atmospheric conditions are divided into convective boundary 

layer (CBL), neutral boundary layer (NBL) and stable boundary layer (SBL) onthe 

basis of the potential temperature profile. Results indicate that SBL is dominant at 

nighttime, whilst CBL dominates at daytime. Under all and SBL classifications, 

PBLH retrieved by RM is typically higher than those retrieved using the other 

methods. On the contrary, the PBLH result retrieved by PM is the lowest. Under CBL 

and NBL classifications, PBLH retrieved by PM is the highest. PBLH retrieved by 

GMθ and GMRH is relatively low under all classifications. Moreover, the uncertainty 

analysis shows that the consistency of PBLH retrieved by different algorithms is more 

than80% under CBL and NBL classifications. By contrast, the consistency of PBLH is 

less than 60% under SBL classification. The average profiles and standard deviations 

of wind speed and potential temperature under consistent and inconsistent conditions 

are also investigated. The results indicate that consistent cases are typically 

accompanied by evident atmospheric stratification, such as a large gradient in the 

potential temperature profile or a low-level jet in the wind speed profile. These results 

indicate that the reliability of the PBLH results retrieved from RS data is affect edby 

the structure of the boundary layer. Overall, GM θ and RM are appropriate for CBL 

condition. GMθ and PM are recommended for NBL condition. GM θ and GMRH are 

robust for SBL condition. This comprehensive comparison provides a reference for 

selecting the appropriate algorithm when retrieving PBLH from RS data.
 

来源：AMT
 

发布时间：2021-09-03
 

数据类型：期刊
 

https://amt.copernicus.org/articles/14/5977/2021/
 

川藏高原一次混合型强对流天气的观测特征
 

摘要：利用中国气象局地面自动气象站、探空、天气雷达等观测资料和

ERA-Interim 再分析资料，分析 2016 年 9 月 8 日川藏高原一次强对流天气过程。

结果表明：该过程多站出现 8 级雷暴大风、10 mm 以上小时强降水且伴有最大

直径为 18 mm 的冰雹，是川藏高原一次混合型强对流过程。对流系统发生在

500 hPa 弱冷平流和低层切变线影响下，中低层深厚湿层、环境中等强度对流有

效位能和垂直风切变为超级单体的形成和维持提供有利条件。初始北侧多单体

和南侧弱对流在地面辐合线上生成，向东南移入适宜环境后，北侧多单体发展

成线状对流系统，与南侧单体合并且促使其迅速发展成超级单体。成熟超级单

体低层具有清晰的前侧入流缺口、钩状回波和中气旋特征。强回波区随高度前

倾，呈显著的上冲云顶突起、回波悬垂和有界弱回波区。风暴内中层径向辐合、
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上升气流减弱和反射率因子核心快速下降预示下击暴流的产生。中层干空气的

夹卷和水凝物快速下落的拖曳作用加强下沉气流，结合峡谷地形的狭管效应，

引起地面大风。关键词:川藏高原;雷暴大风;超级单体来源：应用气象学报
 

发布时间：2021-09-02
 

数据类型：期刊
 

http://qikan.camscma.cn/cn/article/doi/10.11898/1001-7313.20210505
 

Measurement report: Vertical distribution of biogenic and anthropogenic 

secondary organic aerosols in the urban boundary layer over Beijing during late 

summer
 

摘要：Secondary organic aerosol (SOA) plays a significant role in atmospheric 

chemistry. However, little is known about the vertical profiles of SOA in the urban 

boundary layer (UBL). This knowledge gap constrains the SOA simulation in 

chemical transport models. Here, the aerosol samples were synchronously collected at 

8, 120, and 260m based on a 325?m meteorological tower in Beijing from 15August 

to 10?September 2015. Strict emission controls were implemented during this period 

for the 2015 China Victory Day parade. Here, we observed that the total concentration 

of biogenic SOA tracer sincreased with height. The fraction of SOA from isoprene 

oxidation increased with height, whereas the fractions of SOA from monoterpenes and 

sesquiterpenes decreased, and 2,3-dihydroxy-4-oxopentanoic acid (DHOPA), a tracer 

ofanthropogenic SOA from toluene oxidation, also increased with height. The 

complicated vertical profiles of SOA tracers highlighted the need to characterize SOA 

within the UBL. The mass concentration of estimated secondary organic carbon (SOC) 

ranged from 341 to 673ngCm3. The increase in the estimated SOC fractions from 

isoprene and toluene with height was found to be more related to regional transport, 

whereas the decrease in the estimated SOC from monoterpenes and sesquiterpene 

with height was more sub jectto local emissions. Emission controls during the parade 

reduced SOC by4%–35%, with toluene SOC decreasing more than the other SOC. 

This study demonstrates that vertical distributions of SOA within the UBL are 

complex, and the vertical profiles of SOA concentrations and sources should be 

considered in field and modeling studies in the future.
 

来源：ACP
 

发布时间：2021-09-01
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/12949/2021/ 

✧城市气候与生态
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本监测周期内，文献信息共更新 5 条：
 

Reducing Climate Change Induced Flood at the Cost of Hydropower in 

the Lancang-Mekong River Basin
 

摘 要 ： Hydropower dams are proliferating in the riparian 

countries of the Lancang-Mekong River Basin (LMRB) driven by the 

pursuit of renewable electricity and societal resilience to flooding. 

However, the tradeoffs between hydropower production and flood 

control are unclear in a changing environment. Here, we use a 

hydrological Variable Infiltration Capacity model combined with a 

reservoir module to quantify the relative effects of climate change 

and reservoir operation on flood and hydropower generation in LMRB. 

Results show that while climate change would increase flood magnitude 

and frequency, adaptive reservoir operation can reduce flood 

magnitude by 5.6%～6.4% and frequency by 17.1%～18.9% at the cost of 

9.8% ～ 14.4% of basin-wide hydropower generation. Particularly, 

upstream reservoirs suffer more hydropower loss (5.4 times) than 

downstream ones when flood control is prioritized in reservoir 

regulation. Our findings have implications for integrated water and 

energy management at the trans boundary river basin under climate 

change.
 

来源：JGR期刊
 

发布时间：2021-09-30
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL0

94243
 

Climate change over UK cities: the urban influence on extreme 

temperatures in the UK climate projections
 

摘要：Increasing summer temperatures in a warming climate will 

increase the exposure of the UK population to heat-stress and 

associated heat-related mortality. Urban inhabitants are particularly 

at risk, as urban areas are often significantly warmer than rural 

areas as a result of the urban heat island phenomenon. The latest UK 

Climate Projections include an ensemble of convection-permitting 

model (CPM) simulations which provide credible climate information at 

the city-scale, the first of their kind for national climate 
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scenarios. Using a newly developed urban signal extraction technique, 

we quantify the urban influence on present-day (1981–2000) and 

future (2061–2080) temperature extremes in the CPM compared to the 

coarser resolution regional climate model (RCM) simulations over UK 

cities. We find that the urban influence in these models is markedly 

different, with the magnitude of night-time urban heat islands 

overestimated in the RCM, significantly for the warmest nights up to 

4 cir, while the CPM agrees much better with observations. This 

improvement is driven by the improved land-surface representation and 

more sophisticated urban scheme MORUSES employed by the CPM, which 

distinguishes street canyons and roofs. In future, there is a strong 

amplification of the urban influence in the RCM, whilst there is 

little change in the CPM. We find that future changes in soil 

moisture play an important role in the magnitude of the urban 

influence, highlighting the importance of the accurate representation 

of land-surface and hydrological processes for urban heat island 

studies. The results indicate that the CPM provides more reliable 

urban temperature projections, due at least in part to the improved 

urban scheme.
 

来源：Springer
 

发布时间：2021-09-29
 

数据类型：期刊
 

https://link.springer.com/article/10.1007/s00382-021-05883-w
 

Has the risk of a 1976 north-west European summer drought and 

heatwave event increased since the 1970s due to climate change?
 

摘要： In the summer of 1976, north-west Europe experienced an 

exceptional heatwave and drought, which impacted agriculture and 

public water supply. This study aims to assess how the likelihood of 

the event in the present-day climate has changed since 1976 due to 

climate change. The analysis focuses on the England and Wales region, 

which was particularly badly impacted. Three key factors contributing 

to the extreme summer were identified: the dry preceding winter--

spring period, the dry summer and the hot summer. Following the 

principles of event attribution, three methods are used to evaluate 

the change in event risk: one using observational data, a second 



城市气象科技信息监测简报（文献类），2021 年 9 月 

 

15 

using CMIP5 coupled climate models, and a third using HadGEM3-A 

atmosphere-only simulations. This is the first time that this method 

has been used to evaluate how the risk of a historical extreme event 

has changed since it originally occurred. The results from the three 

methods agree qualitatively. The probability of a summer at least as 

hot as 1976 has increased significantly between 1970s and the 

present-day climate (estimated risk ratios 11 (5-95% confidence 

interval (CI) [7, 14]), 9 (CI [4, 28]) and 19 (CI [5, 25]) based on 

the three respective methods). In contrast, no significant change in 

the probability of an extreme dry winter--spring or an extreme dry 

summer was found. However, the joint probability of an extreme dry 

winter-spring followed by an extreme hot summer, and the probability 

of an extreme hot and dry summer, have both increased significantly 

between the 1970s and the present day (estimated risk ratios between 

5 and 79, and between 3 and 39, respectively). Water resource systems 

should therefore be robust enough to cope with more frequent 

occurrences of summers as extreme as 1976. This article is protected 

by copyright. All rights reserved.
 

来源：QJ
 

发布时间：2021-09-24
 

数据类型：期刊
 

https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.4172
 

Mean-state dependence of CO2-forced tropical Atlantic sector climate 

change
 

摘 要 ： Twenty-first-century climate change projections are 

uncertain, especially on regional scales. An important source of 

uncertainty is that climate models exhibit biases, which limits their 

ability to predict climate. One of the largest biases is the too warm 

sea surface temperature (SST) in the eastern tropical Atlantic (TA), 

reflecting deficient atmospheric and oceanic circulation. Here we 

show that CO2-forced TA-sector climate changes simulated by state-of-

the-art climate models exhibit a strong mean-state dependence. In 

particular, models simulating largest SST warming in the eastern TA, 

consistent with the warming observed since the mid-20th century, 

typically exhibit a more realistic mean state than models simulating 
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largest warming in the western TA. The former models exhibit a larger 

climate sensitivity, and predict stronger and in part qualitatively 

different climate changes over the TA sector, for example in 

precipitation. These findings may help to reducing uncertainty in TA-

climate change projections.
 

来源：JGR期刊
 

发布时间：2021-09-15
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL0

93803
 

North Atlantic as a Trigger for Pacific-Wide Decadal Climate Change
 

摘要： The Inter decadal Pacific Oscillation (IPO) features a 

basin-scale horseshoe-like sea surface temperature (SST) anomaly 

pattern. Its cold-phase shift around 1999, implicated as a driver for 

the early-2000s global warming slowdown, has been potentially linked 

to the Atlantic warming during the positive-phase Atlantic Multi 

decadal Variability (AMV). However, the key mechanism for the trans-

basin Atlantic-Pacific teleconnection remains debatable. Here, we 

show that an AMV-SST cooling can initiate a pan-Pacific response. The 

North Atlantic cooling induces westerly wind anomalies over the 

central-western equatorial Pacific as Kelvin-wave responses and 

easterly wind anomalies over the far-eastern equatorial Pacific as 

Rossby-wave responses. Additionally, anomalous lows are generated 

over the extratropical North and South Pacific through the 

midlatitude Rossby wave propagation. The tropical and midlatitude 

teleconnections act together to develop into a warm-phase IPO-like 

pattern through the wind-induced latent heat. Our results suggest a 

potential of advancing the predictability of IPO through a skillful 

simulation of AMV.
 

来源：JGR期刊
 

发布时间：2021-09-13
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL0

94719
 

✧城市气象精细预报
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本监测周期内，文献信息共更新 21 条：
 

Winter Euro-Atlantic climate modes: Future Scenarios from a CMIP6 Multi-

Model Ensemble
 

摘要：Dominant Euro-Atlantic modes of large-scale atmospheric variability 

significantly affect inter annual-to-decadal Euro-Mediterranean climate fluctuations, 

especially in winter. Here, we investigate the robustness of historical and projected 

state and variability of such modes in a CMIP6 multi-model ensemble of historical 

and ssp585 future scenario simulations, focusing on the winter season. Results show 

overall good skills of the historical ensemble to reproduce the observed temporal, 

spectral and distributional properties of all considered modes. At the end of the 21st 

Century the ssp585 ensemble yields non-significant distributional changes for NAO, 

EAWR and SCA indices and a transition to a baroclinic structure for EA, with 

persistent positive anomalies in the mid-troposphere enhancing globally-driven 

warming over the Euro-Mediterranean region. The hemispheric spatial correlation 

patterns with temperature and precipitation significantly change for all modes, i.e., we 

observe a significant modulation of the teleconnections associated with each index.
 

来源：JGR 期刊
 

发布时间：2021-09-27
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL094532
 

Agreement of analytical and simulation-based estimates of the required land 

depth in climate models
 

摘要：Previous analytical and simulation-based analyses suggest that deeper 

land surface models are needed to realistically simulate the terrestrial thermal state in 

climate models, with implications for land-atmosphere interactions. Analytical 

approaches mainly focused on the subsurface propagation of harmonics such as the 

annual temperature signal, and a direct comparison with climate-change model output 

has been elusive. This study addresses the propagation of a harmonic pulse fitted to 

represent the timescale and amplitude of anthropogenic warming. Its comparison to 

land model simulations with stepwise increased bottom boundary depth leads to an 

agreement between the simulation-based and analytical frameworks for long-term 

climate trends. Any depth increase gradually decreases the relative error in the 

subsurface thermodynamics, and a minimum depth of 170m is recommended to 

simulate the ground climate adequately. The approach provides an accurate estimate 

of the required land-model depth for climate-change simulations and assesses the 

relative bias in insufficiently deep land models.
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来源：JGR 期刊
 

发布时间：2021-09-27
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL094273
 

Year-round sub-seasonal forecast skill for Atlantic-European weather regimes
 

摘要：Weather regime forecasts are a prominent use case of sub-seasonal 

prediction in the mid latitudes. A systematic evaluation and understanding of year-

round sub-seasonal regime forecast performance is yet still missing. Here we evaluate 

the representation of and forecast skill for seven year-round Atlantic-European 

weather regimes in sub-seasonal reforecasts from the European Centre for Medium-

Range Weather Forecasts. Forecast calibration improves regime frequency biases and 

forecast skill most strongly in summer but hardly in winter due to considerable large-

scale flow biases in summer. The average regime skill horizon in winter is about five 

days longer than in summer and spring, and three days longer than in autumn. The 

Zonal Regime and Greenland Blocking tend to have the longest year-round skill 

horizon, which is driven by their high persistence in winter. The year-round skill is 

lowest for the European Blocking, which is common for all seasons but most 

pronounced in winter and spring. For the related, more northern Scandinavian 

Blocking, the skill is similarly low in winter and spring but higher in summer and 

autumn. We further show that the winter average regime skill horizon tends to be 

enhanced following a strong stratospheric polar vortex (SPV) but reduced following a 

weak SPV. Likewise, the year-round average regime skill horizon tends to be 

enhanced following phases 4 and 7 of the Madden-Julian Oscillation (MJO) but 

reduced following phase 2, driven by winter but also autumn and spring. Our study 

thus reveals promising potential for year-round sub-seasonal regime predictions. 

Further model improvements can be achieved by reducing the considerable large-

scale flow biases in summer, better understanding and modelling blocking in the 

European region, and better exploiting the potential predictability provided by weak 

SPV states and specific MJO phases in winter and the transition seasons. This article 

is protected by copyright. All rights reserved.
 

来源：QJ
 

发布时间：2021-09-27
 

数据类型：期刊
 

https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.4178
 

Aerosol effects on electrification and lightning discharges in a multicell 

thunderstorm simulated by the WRF-ELEC model
 



城市气象科技信息监测简报（文献类），2021 年 9 月 

 

19 

摘要：To investigate the effects of aerosols on lightning activity, the Weather 

Research and Forecasting (WRF) Model with a two-moment bulk microphysical 

scheme and bulk lightning model was employed to simulate a multi cell thunderstorm 

that occurred in the metropolitan Beijing area. The results suggest that under polluted 

conditions lightning activity is significantly enhanced during the developing and 

mature stages. Electrification and lightning discharges within the thunderstorm show 

characteristics distinguished by different aerosol conditions through microphysical 

processes. Elevated aerosol loading increases the cloud droplets numbers, the latent 

heat release, updraft and ice-phase particle number concentrations. More charges in 

the upper level are carried by ice particlesand enhance the electrification process. A 

larger mean-mass radius of graupel particles further increases non-inductive charging 

due to more effective collisions. In the continental case where aerosol concen 

trationsare low, less latent heat is released in the upper parts and, as a consequence,the 

updraft speed is weaker, leading to smaller concentrations of iceparticles, lower 

charging rates and fewer lightning discharges.
 

来源：ACP
 

发布时间：2021-09-24
 

数据类型：期刊
 

https://acp.copernicus.org/articles/21/14141/2021/
 

Evaluation of an Experimental Warn-on-Forecast 3DVAR analysis and forecast 

system on quasi-real-time short-term forecasts of high-impact weather events
 

摘要：The purpose of this study is to demonstrate the capability of an 

experimental, weather adaptive, high-resolution, deterministic Warn-on-Forecast 

(WoF) analysis and forecast system (namely WoF3DVAR-AFS) for predicting high 

impact severe weather events that occurred during the Hazardous Weather Testbed 

2019 Spring Forecast Experiments. The WoF3DVAR-AFS uses a three-dimensional 

variational (3DVAR) method as its core data assimilation system and the Advanced 

Research Version of the Weather Research and Forecasting model (WRF-ARW) as its 

forward model. Surface measurements provided in meteorological aviation reports 

and the Oklahoma Mesonet, Doppler radar data, and space borne total lightning 

observations provided by the Geostationary Lightning Mapper are assimilated at a 15-

min frequency over a target domain determined by the “Day 1” Convective Outlook 

product from the Storm Prediction Center. The chief goal of this system is to 

complement probabilistic forecasts generated by ensemble analysis and forecast 

systems, such as the experimental Warn-on-Forecast System (WoFS) with a higher-

resolution deterministic member to aid forecasters’ decision making. We performed 
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both qualitative and quantitative evaluations on 0-6 h forecasts launched hourly from 

1900 to 0300 UTC the next day for each of the 12 cases. Aggregated subjective 

forecast evaluation metrics from each individual case, as well as detailed comparison 

against available verification datasets, suggest that the forecasts are generally skillful 

in terms of composite reflectivity fields, quantitative precipitation forecasts, and the 

strength and location of rotation tracks and damaging winds. This study presents 

initial efforts to assess the performance of WoF3DVAR-AFS and provides possible 

directions for further improvements, including the development of a weather adaptive, 

dual-resolution analysis and forecast system hybrid with an ensemble system, such as 

the experimental Warn-on-Forecast system. This article is protected by copyright. All 

rights reserved.
 

来源：QJ
 

发布时间：2021-09-20
 

数据类型：期刊
 

https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.4168
 

Potential Impacts of Lightning Flash Observations on Numerical Weather 

Prediction with Explicit Lightning Processes
 

摘要：Although various lightning observation platforms exist, lightning flash 

observations have not been fully utilized for numerical weather prediction (NWP), 

mainly due to complications related to modeling lightning processes. Herein, we 

investigated the potential impacts of lightning observations using an ensemble 

Kalman filter (EnKF) with an NWP model, including explicit lightning processes. The 

EnKF included flow-dependent error covariances between lightning flashes and the 

atmospheric state. Observing system simulation experiments were performed for an 

idealized convective case. Ensemble-based correlations with various observations 

indicated that lightning flashes provide valuable information below cloud tops where 

satellite infrared radiances cannot observe well due to the presence of anvil clouds. 

Moreover, a single-step data assimilation experiment showed that lightning flashes 

positively impact the analysis and forecast of wind, hydrometeors, and electric charge. 

The results revealed that lightning flashes are potentially useful for an EnKF with an 

NWP model including explicit lightning processes.
 

来源：JGR 期刊
 

发布时间：2021-09-15
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021JD034611
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Droughts and heat waves in the Western Mediterranean: impact on vegetation 

and wildfires using the coupled WRF-ORCHIDEE regional model (RegIPSL)
 

摘要：Droughts and heatwaves in the Mediterranean can induce plant activity 

decline and severe wildfires leading to considerable economic, social and 

environmental damages. This study aims at statistically quantifying the isolated and 

combined impacts of these extreme events based on a combination of regional land 

surface-atmosphere modeling and satellite observations of surface properties 

(MODIS). A simulation by the RegIPSL coupled regional model (ORCHIDEE-WRF) 

over the 1979–2016 period in the Western Mediterranean is used to identify 

heatwaves and droughts. After an evaluation of the model performance against surface 

observations of temperature and precipitation, a spatio-temporal analysis is conducted 

using specific indicators of extreme events: Percentile Limit Anomalies (PLA) and the 

Standardized Precipitation Evapotranspiration Index (SPEI). The impact on 

vegetation and wildfires is assessed using the MODIS observations of Leaf Area 

Index (LAI), burned area (BA) and fire radiative power (FRP), clustered by simulated 

extreme weather events. Due to water stress, droughts lead to significant biomass 

decrease (10%) LAI on average and reaching 23(%) in some areas). The isolated 

effect of heatwaves is smaller so that the combined effect is dominated by the impact 

of droughts. Heatwaves and droughts significantly exacerbate wildfire regimes. 

Through synergistic effects, simultaneous droughts and heatwaves increase BA and 

FRP by 2.1 and 2.9 times, respectively, compared to normal conditions. By reducing 

biomass, droughts slightly decrease fuel availability. However, our results show that 

the inter-annual variation in fire activity is mainly driven by weather conditions rather 

than fuel load.
 

来源：Springer
 

发布时间：2021-09-14
 

数据类型：期刊
 

https://link.springer.com/article/10.1007/s00382-021-05938-y
 

Distributed urban drag parameterization for sub-kilometre scale numerical 

weather prediction
 

摘要：A recently developed, height-distributed urban drag parameterization is 

tested with the London Model, a sub-kilometre resolution version of the Met Office 

Unified Model over Greater London. The distributed drag parameterization requires 

vertical morphology profiles in form of height-distributed frontal area functions, 

which capture the full extent and variability of building heights. London’s 

morphology profiles are calculated and parameterised by an exponential distribution 
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with the ratio of maximum to mean building height as parameter. A case study 

evaluates the differences between the new distributed drag scheme and the current 

London Model set-up using the MORUSES urban land-surface model. The new drag 

parameterization shows increased horizontal spatial variability in total surface stress, 

identifying densely built-up areas, high-rise building clusters, parks and the river. 

Effects on the wind speed in the lower levels include a lesser gradient and more 

heterogeneous wind profiles, extended wakes downwind of the city centre, and 

vertically growing perturbations that suggest the formation of internal boundary layers. 

The surface sensible heat fluxes are under-predicted, which is attributed to difficulties 

coupling the distributed momentum exchange with the surface-based heat exchange.
 

来源：JoC
 

发布时间：2021-09-14
 

数据类型：期刊
 

https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.4162
 

Representation of Rossby wave propagation and its effect on the teleconnection 

between the Indian summer monsoon and extratropical rainfall in the Met Office 

Unified Model
 

摘要：Compared with Global Atmosphere 6 (GA6) of the UK Met Office 

Unified Model (UM), the dry bias over the Indian monsoon region in Global 

Atmosphere 7 (GA7) is significantly reduced. However, the physical processes 

controlling how this reduced dry bias in India influences rainfall tele connections in 

the extratropics remain unclear. Thus, in this study, we use Rossby wave tracing in a 

horizontally nonuniform background flow to investigate how the improved simulation 

of monsoon rainfall in GA7 compared with GA6 affects extratropical rainfall 

teleconnections. We find that wave rays emanating from the upper troposphere in the 

Indian monsoon region first propagate westward, then divide into the Northern 

Hemisphere (NH) subtropical westerlies over Asia and the Southern Hemisphere (SH) 

subtropical westerlies. The wave ray trajectories in GA7 in years of strong Indian 

summer monsoon rainfall (ISMR) are closer to observations than those in GA6. We 

also find that the upper tropospheric meridional winds over the South Asian monsoon 

region and western Tibetan Plateau are much better simulated in GA7 than in GA6 

owning to the improvement of ISMR and South Asian High (SAH), which leads to a 

more realistic simulation of the wave rays in GA7. The better simulated circulation 

teleconnections in GA7 then modulate the vertical motion and moisture transport, and 

hence affect extratropical rainfall anomalies in the NH and SH. This paper provides 

new insights for the assessment of tropical–extratropical teleconnections in models.
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来源：Springer
 

发布时间：2021-09-13
 

数据类型：期刊
 

https://link.springer.com/article/10.1007/s00382-021-05940-4
 

Turbulence Characteristics of Thunderstorms Before the First Flash in 

Comparison to Non-Thunderstorms
 

摘要：This study evaluates how clouds evolve into thunderstorms in terms of 

the turbulence characteristics producing the first flash. Observations of 57 (39) 

isolated thunderstorm (non-thunderstorm) cells during 2016/2017 in Southern China 

are provided by an S-band polarimetric radar and three independent lightning location 

systems. The vertical turbulence characteristics of clouds associated with 

thunderstorms are obviously different from non-thunderstorms. For thunderstorms, 

the maximum of the eddy dissipation rate (mean value in each height layer) in the 

entire height is 0.19m2s?3, which occurs at the first flash stage, and the achievable 

height of turbulence exceeds the ?30°C layer. For non-thunderstorms, however, the 

maximum is 0.12m2s?3, and the achievable turbulence height hardly exceeds 

the ?10°C layer. Additionally, the turbulence intensities of the locations where the 

initial discharge pulse events of the first flashes occur are weak. These turbulence 

characteristics are useful for lightning nowcasting.
 

来源：JGR 期刊
 

发布时间：2021-09-13
 

数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL094821
 

BCC-CSM1.1m 对欧亚积雪覆盖的预测评估
 

摘要：利用基于 BCC-CSM1.1m 模式建立的第 2 代季节预测模式系统

1984—2019 年历史回算数据，客观评估该模式对 1 月和 4 月欧亚积雪覆盖率

（snow cover fraction，SCF）气候态和年际变化的预测技巧，分析模式预测偏

差产生的可能原因。结果表明：BCC-CSM1.1m 模式在超前 0～2 个月对欧亚大

陆 SCF 具有一定预测技巧，对 4 月 SCF 的预测能力明显高于 1 月，1 月预测技

巧在欧洲西部地区最高，4 月在西西伯利亚地区最高。SCF 的预测结果在除青

藏高原外的大范围地区表现为系统性偏低，预测偏差在 1 月随着起报时间的增

长没有明显变化，而在 4 月随着起报时间的增长，关键区偏差由负转正并逐渐

增大。分析表明，SCF 预测偏差与模式中近地面气温的预测偏差有直接关系。

除此之外，SCF 的预测偏差部分源于模式本身的系统性偏差，模式分辨率以及

参数化方案可能是预测结果在积雪覆盖率接近 100%的高纬度地区明显偏低的原
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因。 

来源：应用气象学报
 

发布时间：2021-09-02
 

数据类型：期刊
 

http://qikan.camscma.cn/cn/article/doi/10.11898/1001-7313.20210504
 

Evaluating the use of Aeolus satellite observations in the regional numerical 

weather prediction (NWP) model Harmonie–Arome
 

摘要：The impact of using wind observations from the Aeolus satellite in a 

limited-area numerical weather prediction (NWP) system is being investigated using 

the limited-area NWP model Harmonie–Arome over the Nordic region. We assimilate 

the horizontal line-of-sight (HLOS) winds observed by Aeolus using 3D-Var data 

assimilation for two different periods, one in September–October 2018 when the 

satellite was recently launched and a later period in April–May 2020 to investigate the 

updated data processing of the HLOS winds. We find that the quality of the Aeolus 

observations has degraded between the first and second experiment period over our 

domain. However, observations from Aeolus, in particular the Mie winds, have a clear 

impact on the analysis of the NWP model for both periods, whereas the forecast 

impact is neutral when compared against radiosondes. Results from evaluation of 

observation minus background and observation minus analysis departures based on 

Desroziers diagnostics show that the observation error should be increased for Aeolus 

data in our experiments, but the impact of doing so is small. We also see that there is 

potential improvement in using 4D-Var data assimilation, which generates flow-

dependent analysis increments, with the Aeolus data.
 

来源：AMT
 

发布时间：2021-09-02
 

数据类型：期刊
 

https://amt.copernicus.org/articles/14/5925/2021/
 

川藏高原一次混合型强对流天气的观测特征
 

摘要：利用中国气象局地面自动气象站、探空、天气雷达等观测资料和

ERA-Interim 再分析资料，分析 2016 年 9 月 8 日川藏高原一次强对流天气过程。

结果表明：该过程多站出现 8 级雷暴大风、10 mm 以上小时强降水且伴有最大

直径为 18 mm 的冰雹，是川藏高原一次混合型强对流过程。对流系统发生在

500 hPa 弱冷平流和低层切变线影响下，中低层深厚湿层、环境中等强度对流有

效位能和垂直风切变为超级单体的形成和维持提供有利条件。初始北侧多单体

和南侧弱对流在地面辐合线上生成，向东南移入适宜环境后，北侧多单体发展

成线状对流系统，与南侧单体合并且促使其迅速发展成超级单体。成熟超级单
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体低层具有清晰的前侧入流缺口、钩状回波和中气旋特征。强回波区随高度前

倾，呈显著的上冲云顶突起、回波悬垂和有界弱回波区。风暴内中层径向辐合、

上升气流减弱和反射率因子核心快速下降预示下击暴流的产生。中层干空气的

夹卷和水凝物快速下落的拖曳作用加强下沉气流，结合峡谷地形的狭管效应，

引起地面大风。关键词:川藏高原;雷暴大风;超级单体
 

来源：应用气象学报
 

发布时间：2021-09-02
 

数据类型：期刊
 

http://qikan.camscma.cn/cn/article/doi/10.11898/1001-7313.20210505
 

黄淮地区触发对流天气的干线特征
 

摘要：利用高空和地面观测、欧洲中期预报中心再分析资料（ERA5）以

及卫星云图，统计 2010—2019 年 4—9 月我国黄淮地区触发对流天气的干线特

征。结果表明：干线主要出现在山东德州附近和豫北周边地区，多呈准西北—

东南向和准东北—西南向；长度集中在 100~200 km，宽度在 50~100 km；多出

现在 14：00（北京时，下同）或 17：00；多发生在高空冷涡形势下，低层多有

切变线（或辐合线）配合，地面多位于入海高压后部。地面气象要素统计显示：

干线干侧温度较湿侧偏高 1.9 ℃，湿侧露点温度较干侧偏高 6.8 ℃，干线两侧温

度梯度为-2.7 ℃（100 km）-1，露点温度梯度为 10.1 ℃（100 km）-1，比湿梯

度为 5.9 gkg-1（100 km）-1。探空参数统计结果表明：干线湿侧大气可降水量

略高于干侧，925 hPa，850 hPa 和 700 hPa 湿侧比湿均大于干侧；对流有效位能

湿侧平均值远大于干侧；干线两侧 700 hPa，850 hPa 与 500 hPa 温度差非常接

近，即黄淮地区干线两侧对流有效位能的显著差异主要由干线两侧低层水汽条

件差异造成，干线两侧条件不稳定度大致相当。关键词:黄淮地区;对流触发;干

线;统计分析来源：应用气象学报
 

发布时间：2021-09-02
 

数据类型：期刊
 

http://qikan.camscma.cn/cn/article/doi/10.11898/1001-7313.20210507
 

模拟低温下主产品种猕猴桃结果母枝冻害指标
 

摘要：越冬冻害是猕猴桃的主要气象灾害，为探讨低温对猕猴桃的伤害机

理，建立猕猴桃越冬冻害指标体系，2020 年 12 月—2021 年 2 月利用 MSX-2F

霜箱系统模拟越冬期低温过程，采用组织褐变率、细胞伤害率等参数对结果母

枝冻害特征进行定量描述，通过冻害指数与低温的 Logistic 关系模型，研究 6

个主栽品种结果母枝冻害特征。结果表明：结果母枝主芽半致死温度以海沃德

最低，为-16.5 ℃，瑞玉、徐香、金福居中，分别为-14.8 ℃，-14.9 ℃和-14.2 ℃，

翠香、红阳较高，分别为-13.4 ℃，-13.8 ℃。-16 ℃～-10 ℃低温主要影响结果
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母枝主芽活性，-16 ℃为主芽受冻向副芽受冻的转折点，低于-18 ℃对主、副芽

活性均有伤害，-20 ℃以下低温可造成结果母枝大量死亡。品种间抗冻性能，以

海沃德最强，瑞玉、金福、徐香居中，翠香、红阳最弱。以结果母枝芽冻害指

数为主要参数，构建 6 个主产品种猕猴桃结果母枝 5 级低温冻害指标，对应类

型和温度阈值如下：1 级为轻度减产型，-11.0 ℃～-10.5 ℃；2 级为中度减产型，

-14.5 ℃～-10.5 ℃；3 级为重度减产型，-16.5 ℃～-12.0 ℃；4 级为绝收型，-

20.0 ℃～-13.5 ℃；5 级为致死型，-20.0 ℃～-15.0 ℃。关键词:猕猴桃;低温胁迫;

结果母枝;半致死温度;冻害指标
 

来源：应用气象学报
 

发布时间：2021-09-02
 

数据类型：期刊
 

http://qikan.camscma.cn/cn/article/doi/10.11898/1001-7313.20210509
 

Sensitivity of middle atmospheric ozone to solar proton events: A comparison 

between a climate model and satellites
 

摘要：Energetic particle precipitation (EPP) impact on the middle atmospheric 

ozone chemistry potentially plays an important role in the connection between space 

weather and Earth’s climate system. A variant of the Whole Atmosphere Community 

Climate Model (WACCM-D) implements a detailed set of ionospheric D-region 

chemistry instead of a simple parameterization used in the earlier WACCM versions. 

This allows WACCM-D to capture the impact of EPP in more detail. Here, we 

validate the ion chemistry of the WACCM-D by analysing the middle atmospheric 

ozone response to the EPP forcing during well-known solar proton events (SPEs). We 

use a multi-satellite approach to derive the middle atmospheric sensitivity for the SPE 

forcing as a statistical relation between the solar proton flux and the consequent ozone 

change. An identical sensitivity analysis is carried out for the WACCM-D model 

results, enabling one-to-one comparison with the results derived from the satellite 

observations. Our results show a good agreement in the sensitivity between satellites 

and the WACCM-D for nighttime conditions. For daytime conditions, we find a good 

agreement for the satellite data sets that include the largest SPEs (maximum proton 

flux pfu). However, for those satellite data-sets with only minor and moderate SPEs, 

WACCM-D tends to underestimate the sensitivity in daytime conditions. In summary, 

the WACCM-D with its full ion chemistry and transportation demonstrates a realistic 

representation of the SPE sensitivity of ozone, and thus provides a conservative 

platform for long-term EPP impact studies.
 

来源：JGR 期刊
 

发布时间：2021-09-01
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数据类型：期刊
 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021JD034549
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