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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 

2022年 06月 01日 - 2022年 06月 30 日 

✧监测主题 

专题研究——城市边界层城市观测；城市气象精细预报；城市气候、陆面、

城市模拟，健康气象；人工智能气象应用； 

❖专题研究 

✧城市边界层、城市气象观测 

本监测周期内，文献信息共更新 11条： 

1. Validation of turbulent heat transfer models against eddy 

covariance flux measurements over a seasonally ice-covered lake 

摘要：In this study we analyzed turbulent heat fluxes over a seasonal ice cover 

on a boreal lake located in southern Finland. Eddy covariance (EC) flux measurements 

of sensible (H) and latent heat (LE) from four ice-on seasons between 2014 and 2019 

are compared to three different bulk transfer models: one with a constant transfer 

coefficient and two with stability-adjusted transfer coefficients: the Lake Heat Flux 

Analyzer and SEA-ICE. All three models correlate well with the EC results in general 

while typically underestimating the magnitude and the standard deviation of the flux in 

comparison to the EC observations. Differences between the models are small, with the 

constant transfer coefficient model performing slightly better than the stability-adjusted 

models. Small difference in temperature and humidity between surface and air results 

in low correlation between models and EC. During melting periods (surface 

temperature T00 °C), the model performance for LE decreases when compared to the 

freezing periods (T00 °C), while the opposite is true for H. At low wind speed, EC 

shows relatively high fluxes (±20 W m 2) for H and LE due to non-local effects that 

the bulk models are not able to reproduce. The complex topography of the lake 

surroundings creates local violations of the Monin–Obukhov similarity theory, which 

helps explain this counterintuitive result. Finally, the uncertainty in the estimation of 

the surface temperature and humidity affects the bulk heat fluxes, especially when the 

differences between surface and air values are small. 
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来源：GMD 

发布时间：2022-06-21 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4739/2022/ 

2. On the solid and liquid precipitation characteristics over 

the North-West Himalayan region around the turn of the century 

摘要：In the backdrop of widely reported global warming, the present study 

focuses on the solid and liquid precipitation dynamics over the North-West Himalayan 

(NWH) region around the beginning of the twenty-first century. Using 40 years long, 

high resolution (0.25° × 0.25°) fifth generation of ECMWF atmospheric reanalyses of 

the global climate (ERA-5) data sets for precipitation and several atmospheric variables, 

we assess the changes in the annual cycle of solid and liquid precipitation characteristics 

in the last two decades (L20 years—2000–2019) as compared to the first two decades 

(F20 years—1980–1999). Validation of the ERA-5 data set has been carried out against 

the ground-based observations of rainfall and mean temperature prepared by India 

Meteorological Department (IMD). A good match of ERA-5 monthly rainfall with the 

IMD data set (correlation = 0.69) is noted over the NWH region over the last 40 years. 

The statistically robust K–S test suggests a remarkable variation in the distribution of 

most of the atmospheric variables across the NWH region at a 95% confidence level in 

the L20 years as compared to the F20 years. Further to this, a significant reduction in 

the precipitation during the pre-monsoon (MAM) season is noted across the NWH 

region (at 5% significance level), these observed changes are found to be well 

corroborated with the changes observed in the atmospheric circulation (weak winds) 

and enhanced temperature. For the JJAS rainfall, only parts of Uttarakhand witnessed 

significant enhancement of rainfall (specifically the Pithoragarh region), and notable 

increasing trend for both the mean and standard deviation of precipitation suggests an 

increase in extreme events in recent years. The peak snowfall month has experienced 

an early shift in the L20 years in comparison to the F20years (March–February) and an 

overall decrease in the snowfall amount has also been recorded in the annual cycle in 

association with the elevation of the region. Secular changes noted in the longitudinal 

and latitudinal cross-section of hydrometeors (snow and liquid water concentrations), 

specific humidity, and atmospheric circulation appear to be the plausible reasons for the 

noteworthy changes in the precipitation dynamics over the NWH region. 

来源：Springer 
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发布时间：2022-06-16 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06325-x 

3. Types of Vertical Structure of the Nocturnal Boundary 

Layer 

摘要：The vertical structure of the observed stable boundary layer often deviates 

substantially from textbook profiles. Even over flat homogeneous surfaces, the 

turbulence may not be completely related to the surface conditions and instead 

generated by elevated sources of turbulence such as low-level jets and transient modes. 

In stable conditions, even modest surface heterogeneity can alter the vertical structure 

of the stable boundary layer. With clear skies and low wind speeds, cold-air drainage is 

sometimes generated by very weak slopes and induces a variety of different vertical 

structures. Our study examines the vertical structure of the boundary layer at three 

contrasting tower sites. We emphasize low wind speeds with strong stratification. At a 

given site, the vertical structure may be sensitive to the surface wind direction. 

Classification of vertical structures is posed primarily in terms of the profile of the heat 

flux. The nocturnal boundary layer assumes a variety of vertical structures, which can 

often be roughly viewed as layering of the heat-flux divergence (convergence). The 

correlation coefficient between the temperature and vertical velocity fluctuations 

provides valuable additional information for classification of the vertical structure. 

来源：Springer 

发布时间：2022-06-16 

数据类型：期刊 

https://link.springer.com/article/10.1007/s10546-022-00716-7 

4. Role of gas–molecular cluster–aerosol dynamics in 

atmospheric new-particle formation 

摘要：New-particle formation from vapors through molecular cluster formation 

is a central process affecting atmospheric aerosol and cloud condensation nuclei 

numbers, and a significant source of uncertainty in assessments of aerosol radiative 

forcing. While advances in experimental and computational methods provide improved 

assessments of particle formation rates from different species, the standard approach to 

implement these data in aerosol models rests on highly simplifying assumptions 

concerning gaslustererosol dynamics. To quantify the effects of the simplifications, we 

develop an open-source tool for explicitly simulating the dynamics of the complete 
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particle size spectrum from vapor molecules and molecular clusters to larger aerosols 

for multi-compound new-particle formation. We demonstrate that the simplified 

treatment is a reasonable approximation for particle formation from weakly clustering 

chemical compounds, but results in over prediction of particle numbers and of the 

contribution of new-particle formation to cloud condensation nuclei for strongly 

clustering, low-concentration trace gases. The new explicit approach circumvents these 

issues, thus enabling robust modeleasurement comparisons, improved assessment of 

the importance of different particle formation agents, and construction of optimal 

simplifications for large-scale models. 

来源：Nature 

发布时间：2022-06-16 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-14525-y 

5. On the Lagrangian and Eulerian Time Scales of Turbulence 

Within a Two-Dimensional Array of Obstacles 

摘要：Fields of Lagrangian (\(T^{L}\)) and Eulerian (\(T^{E}\)) time scales of 

the turbulence within a regular array of two-dimensional obstacles of unit aspect ratio 

have been determined by means of a water-channel experiment reproducing the 

atmospheric boundary layer in neutral conditions. It has been found that there is a strong 

spatial inhomogeneity both of the scales and of their ratio, \(\beta = T^{L} /T^{E}\). 

The results can provide useful information on numerical modelling of tracer dispersion 

in urban areas. 

来源：Springer 

发布时间：2022-06-15 

数据类型：期刊 

https://link.springer.com/article/10.1007/s10546-022-00717-6 

6. CLIMFILL v0.9: a framework for intelligently gap filling 

Earth observations 

摘要：Remotely sensed Earth observations have many missing values. The 

abundance and often complex patterns of these missing values can be a barrier for 

combining different observational datasets and may cause biased estimates of derived 

statistics. To overcome this, missing values in geoscientific data are regularly infilled 

with estimates through univariate gap-filling techniques such as spatial or temporal 

interpolation or by up scaling approaches in which complete donor variables are used 
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to infer missing values. However, these approaches typically do not account for 

information that may be present in other observed variables that also have missing 

values. Here we propose CLIMFILL (CLIMate data gap-FILL), a multivariate gap-

filling procedure that combines kriging interpolation with a statistical gap-filling 

method designed to account for the dependence across multiple gappy variables. In a 

first stage, an initial gap fill is constructed for each variable separately using state-of-

the-art spatial interpolation. Subsequently, the initial gap fill for each variable is 

updated to recover the dependence across variables using an iterative procedure. 

Estimates for missing values are thus informed by knowledge of neighbouring 

observations, temporal processes, and dependent observations of other relevant 

variables. CLIMFILL is tested using gap-free ERA-5 reanalysis data of ground 

temperature, surface-layer soil moisture, precipitation, and terrestrial water storage to 

represent central interactions between soil moisture and climate. These variables were 

matched with corresponding remote sensing observations and masked where the 

observations have missing values. In this “perfect dataset approach” CLIMFILL can 

be evaluated against the original, usually not observed part of the data. We show that 

CLIMFILL successfully recovers the dependence structure among the variables across 

all land cover types and altitudes, thereby enabling subsequent mechanistic 

interpretations in the gap-filled dataset. Correlation between original ERA-5 data and 

gap-filled ERA-5 data is high in many regions, although it shows artefacts of the 

interpolation procedure in large gaps in high-latitude regions during winter. Bias and 

noise in gappy satellite-observable data is reduced in most regions. A case study of the 

European 2003 heatwave shows how CLIMFILL reduces biases in ground temperature 

and surface-layer soil moisture induced by the missing values. Furthermore, in idealized 

experiments we see the impact of fraction of missing values and the complexity of 

missing value patterns to the performance of CLIMFILL, showing that CLIMFILL for 

most variables operates at the upper limit of what is possible given the high fraction of 

missing values and the complexity of missingness patterns. Thus, the framework can 

be a tool for gap filling a large range of remote sensing observations commonly used in 

climate and environmental research. 

来源：GMD 

发布时间：2022-06-14 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4569/2022/ 
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7. Spatial–temporal distribution of total organic carbon and 

its transportation in the Jiulong River Estuary 

摘要：Spatial and temporal distributions of total organic carbon (TOC) in the 

Jiulong River Estuary (JRE) were determined using data collected during three cruises 

in summer 2010, autumn 2010, and spring 2011. The TOC concentration influencing 

factors were identified, and the export fluxes were calculated. TOC concentration 

ranges were 0.73 .17mg/L in summer, 0.90 .32mg/L in autumn, and 1.78 .03mg/L in 

spring, respectively. TOC concentrations of the surface water and nearshore area were 

higher than those of the bottom water and offshore area, respectively, and the maximum 

TOC content occurred in the JRE upper reaches. The TOC concentration decreased with 

increasing salinity and exhibited a significant positive correlation with petroleum and 

dissolved inorganic nitrogen (DIN), indicating the influence of terrestrial input. A weak 

relationship between TOC and chlorophyll-a indicated that phytoplankton was not the 

dominant source of TOC. TOC fluxes discharged into the JRE were 50.39€ 03t/a in 

2010 and 46.08€ 03t/a in 2011, and those transported into the sea were 38.46€ 03t/a in 

2010 and 33.66€ 03t/a in 2011, respectively, accounting for approximately 75% of the 

total estuary fluxes. This study elucidates the biogeochemical processes of estuarine 

organic carbon and provides a quantitative basis for the landea integration of carbon 

dioxide emission reduction and sink increase projects. 

来源：Nature 

发布时间：2022-06-07 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13268-0 

8. Simulating Aerosol Optical Depth and Direct Radiative 

Effects over the Tibetan Plateau with a High-Resolution CAS 

FGOALS-f3 Model 

摘要：Current global climate models cannot resolve the complex topography 

over the Tibetan Plateau (TP) due to their coarse resolution. This study investigates the 

impacts of horizontal resolution on simulating aerosol and its direct radiative effect 

(DRE) over the TP by applying two horizontal resolutions of about 100 km and 25 km 

to the Chinese Academy of Sciences Flexible Global Ocean-Atmosphere Land System 

(CAS FGOALS-f3) over a 10-year period. Compared to the AErosol RObotic NETwork 

observations, a high-resolution model (HRM) can better reproduce the spatial 

distribution and seasonal cycles of aerosol optical depth (AOD) compared to a low-
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resolution model (LRM). The HRM bias and RMSE of AOD decreased by 0.08 and 

0.12, and the correlation coefficient increased by 0.22 compared to the LRM. An LRM 

is not sufficient to reproduce the aerosol variations associated with fine-scale 

topographic forcing, such as in the eastern marginal region of the TP. The difference 

between hydrophilic aerosols in an HRM and LRM is caused by the divergence of the 

simulated relative humidity (RH). More reasonable distributions and variations of RH 

are conducive to simulating hydrophilic aerosols. An increase of the 10-m wind speed 

in winter by an HRM leads to increased dust emissions. The simulated aerosol DREs at 

the top of the atmosphere (TOA) and at the surface by the HRM are 0.76 W m 2 and 

8.72 W m 2 over the TP, respectively. Both resolution models can capture the key 

feature that dust TOA DRE transitions from positive in spring to negative in the other 

seasons. 

来源：Springer 

发布时间：2022-06-10 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00376-022-1424-8 

9. Calibration of miniature air quality detector monitoring 

data with PCA–RVM–NAR combination model 

摘要：The development of miniature air quality detectors makes it possible for 

humans to monitor air quality in real time and grid. However, the accuracy of measuring 

pollutants by miniature air quality detectors needs to be improved. In this paper, the 

PCAVMAR combined model is proposed to calibrate the measurement accuracy of the 

miniature air quality detector. First, correlation analysis is used to find out the main 

factors affecting pollutant concentrations. Second, principal component analysis is used 

to reduce the dimensionality of these main factors and extract their main information. 

Thirdly, taking the extracted principal components as independent variables and the 

observed values of pollutant concentrations as dependent variables, a PCAVM model 

is established by the relevance vector machine. Finally, the nonlinear autoregressive 

neural network is used to correct the error and finally complete the establishment of the 

PCAVMAR model. Root mean square error, goodness of fit, mean absolute error and 

relative mean absolute percent error are used to compare the calibration effect of 

PCAVMAR model and other commonly used models such as multiple linear regression 

model, support vector machine, multilayer perceptron neural network and nonlinear 

autoregressive models with exogenous input. The results show that, no matter which 

pollutant, the PCAVMAR model achieves better calibration results than other models 
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in the four indicators. Using this model to correct the data of the miniature air quality 

detector can improve its accuracy by 77.8 3.9%. 

来源：Nature 

发布时间：2022-06-04 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13531-4 

10. A fine spatial resolution modeling of urban carbon emissions: a 

case study of Shanghai, China 

摘要：Quantification of fossil fuel carbon dioxide emissions (CEs) at fine space 

and time resolution is a critical need in climate change research and carbon cycle. 

Quantifying changes in spatiotemporal patterns of urban CEs is important to understand 

carbon cycle and development carbon reduction strategies. The existing spatial data of 

CEs have low resolution and cannot distinguish the distribution characteristics of CEs 

of different emission sectors. This study quantified CEs from 15 types of energy sources, 

including residential, tertiary, and industrial sectors in Shanghai. Additionally, we 

mapped the CEs for the three sectors using point of interest data and web crawler 

technology, which is different from traditional methods. At a resolution of 30m, the 

improved CEs data has a higher spatial resolution than existing studies. The spatial 

distribution of CEs based on this study has higher spatial resolution and more details 

than that based on traditional methods, and can distinguish the spatial distribution 

characteristics of different sectors. The results indicated that there was a consistent 

increase in CEs during 2000 015, with a low rate of increase during 2009 015. The 

intensity of CEs increased significantly in the outskirts of the city, mainly due to 

industrial transfer. Moreover, intensity of CEs reduced in city center. Technological 

progress has promoted the improvement of energy efficiency, and there has been a 

decoupling between the economic development and CEs in the city was observed 

during in 2000 015. 

来源：Nature 

发布时间：2022-06-03 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13487-5 

11. Feature selection for global tropospheric ozone prediction 

based on the BO-XGBoost-RFE algorithm 
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摘要：Ozone is one of the most important air pollutants, with significant impacts 

on human health, regional air quality and ecosystems. In this study, we use geographic 

information and environmental information of the monitoring site of 5577 regions in 

the world from 2010 to 2014 as feature input to predict the long-term average ozone 

concentration of the site. A Bayesian optimization-based XGBoost-RFE feature 

selection model BO-XGBoost-RFE is proposed, and a variety of machine learning 

algorithms are used to predict ozone concentration based on the optimal feature subset. 

Since the selection of the underlying model hyperparameters is involved in the 

recursive feature selection process, different hyperparameter combinations will lead to 

differences in the feature subsets selected by the model, so that the feature subsets 

obtained by the model may not be optimal solutions. We combine the Bayesian 

optimization algorithm to adjust the parameters of recursive feature elimination based 

on XGBoost to obtain the optimal parameter combination and the optimal feature subset 

under the parameter combination. Experiments on long-term ozone concentration 

prediction on a global scale show that the prediction accuracy of the model after 

Bayesian optimized XGBoost-RFE feature selection is higher than that based on all 

features and on feature selection with Pearson correlation. Among the four prediction 

models, random forest obtained the highest prediction accuracy. The XGBoost 

prediction model achieved the greatest improvement in accuracy. 

来源：Nature 

发布时间：2022-06-02 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13498-2 

 

✧城市气象精细预报、大气化学数值预报 

本监测周期内，文献信息共更新 14条： 

1. Description and evaluation of the tropospheric aerosol scheme in 

the Integrated Forecasting System (IFS-AER, cycle 47R1) of 

ECMWF 

摘要：This article describes the Integrated Forecasting System aerosol scheme 

(IFS-AER) used operationally in the IFS cycle 47R1, which was operated by the 

European Centre for Medium Range Weather Forecasts (ECMWF) in the framework of 

the Copernicus Atmospheric Monitoring Services (CAMS). It represents an update of 

the Rémy et.al. (2019) article, which described cycle 45R1 of IFS-AER in detail. Here, 
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we detail only the parameterisations of sources and sinks that have been updated since 

cycle 45R1, as well as recent changes in the configuration used operationally within 

CAMS. Compared to cycle 45R1, a greater integration of aerosol and chemistry has 

been achieved. Primary aerosol sources have been updated, with the implementation of 

new dust and sea salt aerosol emission schemes. New dry and wet deposition 

parameterisations have also been implemented. Sulfate production rates are now 

provided by the global chemistry component of IFS. This paper aims to describe most 

of the updates that have been implemented since cycle 45R1, not just the ones that are 

used operationally in cycle 47R1; components that are not used operationally will be 

clearly flagged.Cycle 47R1 of IFS-AER has been evaluated against a wide range of 

surface and total column observations. The final simulated products, such as particulate 

matter (PM) and aerosol optical depth (AOD), generally show a significant 

improvement in skill scores compared to results obtained with cycle 45R1. Similarly, 

the simulated surface concentration of sulfate, organic matter and sea salt aerosol are 

improved by cycle 47R1 compared to cycle 45R1. Some biases persist, such as the 

surface concentrations of nitrate and organic matter being simulated too high. The new 

wet and dry deposition schemes that have been implemented into cycle 47R1 have a 

mostly positive impact on simulated AOD, PM and speciated aerosol surface 

concentration. 

来源：GMD 

发布时间：2022-06-27 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4881/2022/ 

2. Revisiting the physical mechanisms of East Asian summer 

monsoon precipitation changes during the mid-Holocene: a data–

model comparison 

摘要：The mid-Holocene (MH; 6 ka) is one of the benchmark periods for the 

Paleoclimate Modeling Intercomparison Project (PMIP) and provides a unique 

opportunity to study monsoon dynamics and orbital forcing (i.e., mostly precession) 

that differ significantly from the present day. We conducted a data–model comparison 

along with a dynamic analysis to investigate monsoonal (i.e., East Asian summer 

monsoon; EASM) precipitation changes over East Asia during the MH. We used the 

three phases of the PMIP simulations for the MH, and quantitatively compare model 

results with pollen-based climate records. The data–model comparison shows an 
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overall increase in the summer monsoon precipitation, except a local decrease during 

the MH. Decomposition of the moisture budget into thermodynamic and dynamic 

components allows us to assess their relative role in controlling EASM precipitation 

during the MH, and to investigate the precipitation changes obtained from pollen 

records in terms of physical processes. We show that the dynamic effect, rather than the 

thermodynamic effect, is the dominant control in increased EASM precipitation during 

the MH in both the proxy records and models. The dynamic increase in precipitation 

results mainly from the enhancement of horizontal monsoonal moisture transport that 

is caused by intensified stationary eddy horizontal circulation over East Asia. In 

addition, a cloud-related cooling effect reduced the thermodynamic contribution to the 

increase in EASM precipitation during the MH. 

来源：Springer 

发布时间：2022-06-17 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06359-1 

3. Regional evaluation of the performance of the global CAMS 

chemical modeling system over the United States (IFS cycle 47r1) 

摘要：The Copernicus Atmosphere Monitoring Service (CAMS) provides routine 

analyses and forecasts of trace gases and aerosols on a global scale. The core is the 

European Centre for Medium Range Weather Forecasts (ECMWF) Integrated Forecast 

System (IFS), where modules for atmospheric chemistry and aerosols have been 

introduced and which allows for data assimilation of satellite retrievals of 

composition.We have updated both the homogeneous and heterogeneous NOx 

chemistry applied in the three independent tropospheric–stratospheric chemistry 

modules maintained within CAMS, referred to as IFS(CB05BASCOE), IFS(MOCAGE) 

and IFS(MOZART). Here we focus on the evaluation of main trace gas products from 

these modules that are of interest as markers of air quality, namely lower-tropospheric 

O3, NO2 and CO, with a regional focus over the contiguous United States. Evaluation 

against lower-tropospheric composition reveals overall good performance, with 

chemically induced biases within 10 ppb across species for regions within the US with 

respect to a range of observations. The versions show overall equal or better 

performance than the CAMS reanalysis, which includes data assimilation. Evaluation 

of surface air quality aspects shows that annual cycles are captured well, albeit with 

variable seasonal biases. During wintertime conditions there is a large model spread 

between chemistry schemes in lower-tropospheric O3 (～ 10 %–35 %) and, in turn, 
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oxidative capacity related to NOx lifetime differences. Analysis of differences in the 

HNO3 and PAN formation, which act as reservoirs for reactive nitrogen, revealed a 

general underestimate in PAN formation over polluted regions, likely due to too low 

organic precursors. Particularly during wintertime, the fraction of NO2 sequestered into 

PAN has a variability of 100 % across chemistry modules, indicating the need for 

further constraints. Notably, a considerable uncertainty in HNO3 formation associated 

with wintertime N2O5 conversion on wet particle surfaces remains.In summary, this 

study has indicated that the chemically induced differences in the quality of CAMS 

forecast products over the United States depends on season, trace gas, altitude and 

region. While analysis of the three chemistry modules in CAMS provide a strong handle 

on uncertainties associated with chemistry modeling, the further improvement of 

operational products additionally requires coordinated development involving 

emissions handling, chemistry and aerosol modeling, complemented with data-

assimilation efforts. 

来源：GMD 

发布时间：2022-06-17 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4657/2022/ 

4. The substantial role of May soil temperature over Central 

Asia for summer surface air temperature variation and prediction 

over Northeastern China 

摘要：The slowly varying soil temperature can exert local and nonlocal 

influences on regional climate system, and may thus provide a critical source of 

subseasonal-to-seasonal climate prediction. In this study, we identify that soil 

temperature in May over the key region of Central Asia (42 °N–50 °N, 62 °E–80°E, 

KRCA) from Noah, Mosaic, CLM and ERA-interim datasets is closely linked to 

variations of the surface air temperature, daily maximum temperature and hot days over 

Northeastern China in summer (June–July–August), with correlation coefficients of 

regional average detrended time series ranging from 0.42 to 0.54, and all significant at 

the 99% confidence level for the period of 1979–2018. The possible physical 

mechanism behind the substantial downstream impacts of soil temperature over Central 

Asia are explored via diagnostical analysis combined with regional climate model 

experiments. Warmer soil temperature in May over the KRCA can keep to the summer 

and cause positive anomalies of geopotential height in summer over Northeastern China 
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through the Rossby wave propagation, and associated stronger subsidence warming, 

less cloud cover, more solar radiation reaching the surface, higher planetary boundary 

layer, and stronger thermal advection at 850 hPa, which provide favorable conditions 

for warmer surface air temperature particularly in the daytime as well as more hot days. 

This study further reveals that soil temperature over Central Asia in May makes 

important contribution to prediction of summer surface air temperature, daily maximum 

temperature and hot days over Northeastern China in terms of regional average time 

series and spatial patterns. Our findings highlight the previously-unknown substantial 

role of antecedent soil temperature condition over Central Asia for summer surface air 

temperature variation and prediction over Northeastern China. 

来源：Springer 

发布时间：2022-06-13 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06360-8 

5. Simulated microphysical properties of winter storms from 

bulk-type microphysics schemes and their evaluation in the 

Weather Research and Forecasting (v4.1.3) model during the ICE-

POP 2018 field campaign 

摘要：This study evaluates the performance of four bulk-type microphysics 

schemes, Weather Research and Forecasting (WRF) double-moment 6-class (WDM6), 

WRF double-moment 7-class (WDM7), Thompson, and Morrison, focusing on 

hydrometeors and microphysics budgets in the WRF model version 4.1.3. Eight 

snowstorm cases, which can be sub-categorized as cold-low, warm-low, and air–sea 

interaction cases are selected, depending on the synoptic environment during the 

International Collaborative Experiment for Pyeongchang Olympics and Paralympics 

(ICE-POP 2018) field campaign. All simulations present a positive bias in the simulated 

surface precipitation for cold-low and warm-low cases. Furthermore, the simulations 

for the warm-low cases show a higher probability of detection score than simulations 

for the cold-low and air–sea interaction cases even though the simulations fail to 

capture the accurate transition layer for wind direction. WDM6 and WDM7 simulate 

abundant cloud ice for the cold-low and warm-low cases, and thus snow is mainly 

generated by aggregation. Meanwhile, Thompson and Morrison schemes simulate 

insignificant cloud ice amounts, especially over the lower atmosphere, where cloud 

water is simulated instead. Snow in the Thompson and Morrison schemes is mainly 
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formed by the accretion between snow and cloud water and deposition. The melting 

process is analyzed as a key process to generate rain in all schemes. The discovered 

positive precipitation bias for the warm-low and cold-low cases can be mitigated by 

reducing the melting efficiency in all schemes. The contribution of melting to rain 

production is reduced for the air–sea interaction case with decreased solid-phase 

hydrometeors and increased cloud water in all simulations. 

来源：GMD 

发布时间：2022-06-13 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4529/2022/ 

6. Critical influence of the Northeast cold vortex in different 

positions on precipitation 

摘要：The multivariate empirical orthogonal function (MV-EOF) method is 

conducted on June 500 hPa geopotential height and air temperature over the active 

region of the Northeast China cold vortex (NCCV). Two leading modes are identified. 

The second leading mode effectively characterizes the different positions of the NCCV 

while the first leading mode represents the NCCV intensity on monthly time scale. 

Noticeable NCCV is observed in relative southern region with the second mode in its 

positive phase (the southward NCCV mode, SCVM), the precipitation in June and July 

both significantly increases in the middle and lower reaches of the Yangtze River but 

decreases from the Korean Peninsula to southern Japan. The NCCV locates north of 60°

N with the negative phase (the northward NCCV mode, NCVM), the precipitation is 

suppressed from the lower reaches of the Yangtze River to the Japan Island but 

excessive from the Bohai Bay to the Korean Peninsula. Monthly precipitation forecast 

is greatly improved when the NCCV position is additionally considered. For SCVM, 

approximately 50% of the precipitation could be forecasted in the middle and lower 

reaches of the Yangtze River with an increase of 10% (32%) in June (July) compared 

with that without NCCV position. For NCVM, the forecasted precipitation could 

explain 65% (36%) variance of the observation in June (July) over the Beijing-Tianjin-

Hebei region. Further analysis shows that the NCVM is intimately associated with 

central Pacific El Niño events while the SCVM may be modulated by the abnormally 

reduced sea ice melt amount from spring to summer. 

来源：Springer 

发布时间：2022-06-10 
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数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06365-3 

7. A Predictive Method for Estimating Space–Time 

Correlations in the Atmospheric Surface Layer 

摘要：Space–time correlations are fundamental to statistical theories and 

turbulence modelling. However, experimental studies of space–time correlations are 

often restricted to the requirements of high spatially- and temporally-resolved data, 

especially in the atmospheric surface layer (ASL). In this study, based on the 

simultaneous multipoint temperature fluctuations measured at different streamwise 

positions with the application of distributed temperature sensing, the longitudinal 

space–time correlations of temperature fluctuations (CTT(r, τ)) were directly measured 

in the near-neutral, unstable, and stable ASL. Our results show that, unlike Taylor’s 

frozen turbulence hypothesis, the elliptic model can relate the space–time correlation 

CTT(r, τ) to space correlation (CTT(rE, 0)) in the ASL, 

where  rE = ((r − Ueτ)2 + (Veτ)2)1/2, Ue is the convection velocity, and Ve is the 

sweeping velocity. Furthermore, we also provide a predictive method for estimating 

CTT(r, τ) in the ASL based on the elliptic model. With the application of our new 

method, CTT(r, τ) can be estimated from one-point measurements in the near-neutral, 

unstable, and stable ASL by using Ue and Ve, and the predicted CTT(r, τ) is similar to 

the directly measured results. This indicates that our method can be used to reconstruct 

CTT(r, τ) in the ASL. 

来源：Springer 

发布时间：2022-06-07 

数据类型：期刊 

https://link.springer.com/article/10.1007/s10546-022-00711-y 

8. Multiple same-level and telescoping nesting in GFDL's 

dynamical core 

摘要：Two-way multiple same-level and telescoping grid nesting capabilities are 

implemented in the Geophysical Fluid Dynamics Laboratory (GFDL)'s Finite-Volume 

Cubed-Sphere Dynamical Core (FV3). Simulations are performed within GFDL's 

System for High-resolution modeling for Earth-to-Local Domains (SHiELD) using 

global and regional multiple nest configurations. Results show that multiple same-level 
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and multi-level telescoping nests were able to capture various weather events in greater 

details by resolving smaller-scale flow structures. Two-way updates do not introduce 

numerical errors in their corresponding parent grids where the nests are located. The 

cases of Hurricane Laura's landfall and an atmospheric river in California were found 

to be more intense with increased levels of telescoping nesting. All nested grids run 

concurrently, and adding additional nests with computer cores to a setup does not 

degrade the computational performance nor increase the simulation run time if the cores 

are optimally distributed among the grids. 

来源：GMD 

发布时间：2022-06-07 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4355/2022/ 

9. An estimation and multi-step ahead prediction study of 

monthly snow cover area, based on efficient atmospheric-oceanic 

dynamics 

摘要：This study aims to examine the temporal impacts of atmospheric-oceanic 

patterns, on snow cover variations of the widest snow-prone zone in Iran (Central 

Alborz mountains \(\sim\)400,000km2). For this purpose, the snow cover area was 

derived from Moderate Resolution Imaging Spectroradiometer (MODIS) sensor images 

during 2000–2016years. Thirty indices related to atmospheric-oceanic patterns were 

provided from the National Oceanic and Atmospheric Administration (NOAA) website. 

The strongest significant teleconnection effects occur with time lags. Atlantic 

Meridional Mode (AMM), North Pacific pattern (NP), Hurricane Activity (HA), 

Western Hemisphere Warm Pool (WHWP), Extreme Eastern ENSO (Niño [1n+n2]), 

and Eastern ENSO (Nino [3]), were the most effective signals on the snow cover 

variations in Central Alborz region. The AMM, HA, and WHWP indices, were the 

directly related ones with 2-, 4- and 4-month time lags, respectively. Indices NP, Nino 

(1 + 2), and Niño (3) were the inversely related signals and their most severe effects 

appeared after a 1-, 4-, and 4-month lags, respectively. A wavelet coherence analysis 

was also used for teleconnection investigation. It has illustrated that the mentioned time 

lags of these signals, have a significant 9–15-months period’ relation with snow cover 

variations, during the whole study years. In the following, the time lags of the indices 

were applied as inputs to forecast the snow cover area. The models including the least 

square support vector machine (LSSVM) and group method of data handling (GMDH) 

were utilized for this purpose. According to the values of normalized root mean square 
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error (between 0.1 and 0.2) and Nash-Sutcliff (0.75), the GMDH had acceptable 

predictions, especially for long-term forecasting horizons (12- and 24-month-ahead). 

The applied input approach can have research value for forecasting snow cover area in 

other mountainous regions of the world, and also to reconstruct the snow data, in the 

years when satellite imagery was not available. 

来源：Springer 

发布时间：2022-06-07 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06341-x 

10. A framework for detection and attribution of regional 

precipitation change: Application to the United States historical 

record 

摘要：Despite the emerging influence of anthropogenic climate change on the 

global water cycle, at regional scales the combination of observational uncertainty, 

large internal variability, and modeling uncertainty undermine robust statements 

regarding the human influence on precipitation. Here, we use output from global 

climate models in a perfect-data sense to develop a framework for conducting regional 

detection and attribution (DA) for precipitation, starting with the contiguous United 

States (CONUS) where observational uncertainty is lower than in other regions. Our 

unified approach can simultaneously detect systematic trends in mean and extreme 

precipitation, attribute trends to anthropogenic forcings, compute the effects of forcings 

as a function of time, and map the effects of individual forcings. Model output is used 

to conduct a set of tests that yield a parsimonious representation for characterizing 

seasonal precipitation over the CONUS for the historical record (1900 to present day), 

which ensures our DA is insensitive to structural uncertainty. Our framework is 

developed using synthetic data in a Pearl-causal perspective wherein causality can be 

identified using intervention-based simulations. While the hypothesis-based framework 

and accompanying generalized DA formula we develop should be widely applicable, 

we include a strong caution that the hypothesis-guided simplification of the formula for 

the historical climatic record of CONUS as described in this paper will likely fail to 

hold in other geographic regions and under future warming. 

来源：Springer 

发布时间：2022-06-06 

数据类型：期刊 
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https://link.springer.com/article/10.1007/s00382-022-06321-1 

11. Importance of Air-Sea Coupling in Simulating Tropical 

Cyclone Intensity at Landfall 

摘要：An atmosphere-only model system for making seasonal prediction and 

projecting future intensities of landfalling tropical cyclones (TCs) along the South 

China coast is upgraded by including ocean and wave models. A total of 642 TCs have 

been re-simulated using the new system to produce a climatology of TC intensity in the 

South China Sea. Detailed comparisons of the simulations from the atmosphere-only 

and the fully coupled systems reveal that the inclusion of the additional ocean and wave 

models enable differential sea surface temperature responses to various TC 

characteristics such as translational speed and size. In particular, interaction with the 

ocean does not necessarily imply a weakening of the TC, with the coastal bathymetry 

possibly playing a role in causing a near-shore intensification of the TC. These results 

suggest that to simulate the evolution of TC structure more accurately, it is essential to 

use an air-sea coupled model instead of an atmosphere-only model. 

来源：Springer 

发布时间：2022-06-03 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00376-022-1326-9 

12. Air quality prediction models based on meteorological 

factors and real-time data of industrial waste gas 

摘要：With the rapid economic growth, air quality continues to decline. High-

intensity pollution emissions and unfavorable weather conditions are the key factors for 

the formation and development of air heavy pollution processes. Given that research 

into air quality prediction generally ignore pollutant emission information, in this paper, 

the random forest supervised learning algorithm is used to construct an air quality 

prediction model for Zhangdian District with industrial waste gas daily emissions and 

meteorological factors as variables. The training data include the air quality index (AQI) 

values, meteorological factors and industrial waste gas daily emission of Zhangdian 

District from 1st January 2017 to 30th November 2019. The data from 1st to 31th 

December 2019 is used as the test set to assess the model. The performance of the model 

is analysed and compared with the backpropagation (BP) neural network, decision tree, 

and least squares support vector machine (LSSVM) function, which has better overall 

prediction performance with an RMSE of 22.91 and an MAE of 15.80. Based on 



北京气象学会气象科技信息监测简报（文献类），2022 年 6 月 
 

19 

meteorological forecasts and expected air quality, a daily emission limit for industrial 

waste gas can be obtained using model inversion. From 1st to 31th December 2019, if 

the industrial waste gas daily emission in this area were decreased from 6048.5 million 

cubic meters of waste gas to 5687.5 million cubic meters, and the daily air quality would 

be maintained at a good level. This paper deeply explores the dynamic relationship 

between waste gas daily emissions of industrial enterprises, meteorological factors, and 

air quality. The meteorological conditions are fully utilized to dynamically adjust the 

exhaust gas emissions of key polluting enterprises. It not only ensures that the regional 

air quality is in good condition, but also promotes the in-depth optimization of the 

procedures of regional industrial enterprises, and reduces the conflict between 

environmental protection and economic development. 

来源：Nature 

发布时间：2022-06-03 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13579-2 

13. Assessing the roles emission sources and atmospheric 

processes play in simulating δ15N of atmospheric NOx and 

NO3
  using CMAQ (version 5.2.1) and SMOKE (version 4.6) 

摘要：Nitrogen oxides (NOx= nitric oxide (NO) + nitrogen dioxide (NO2)) are 

important trace gases that affect atmospheric chemistry, air quality, and climate. 

Contemporary development of NOx emissions inventories is limited by the 

understanding of the roles of vegetation (net NOx source or net sink), vehicle emissions 

from gasoline- and diesel-powered vehicles, the application of NOx emission control 

technologies, and accurate verification techniques. The nitrogen stable isotope 

composition (δ15N) of NOx is an effective tool to evaluate the accuracy of the NOx 

emission inventories, which are based on different assumptions. In this study, we traced 

the changes in δ15N values of NOx along the “journey” of atmospheric NOx, driven 

by atmospheric processes after different sources emit NOx into the atmosphere. The 

15N was incorporated into the emission input dataset, generated from the US EPA trace 

gas emission model SMOKE (Sparse Matrix Operator Kernel Emissions). Then the 

15N-incorporated emission input dataset was used to run the CMAQ (Community 

Multiscale Air Quality) modeling system. By enhancing NOx deposition, we simulated 

the expected δ15N of NO3-, assuming no isotope fractionation during chemical 

conversion or deposition. The simulated spatiotemporal patterns in NOx isotopic 
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composition for both SMOKE outputs (simulations under the “emission only” 

scenario) and CMAQ outputs (simulations under the “emission + transport + enhanced 

NOx loss” scenario) were compared with corresponding measurements in West 

Lafayette, Indiana, USA. The simulations under the emission + transport + enhanced 

NOx loss scenario were also compared to δ15N of NO3- at NADP (National 

Atmospheric Deposition Program) sites. The results indicate the potential 

underestimation of emissions from soil, livestock waste, off-road vehicles, and natural-

gas power plants and the potential overestimation of emissions from on-road vehicles 

and coal-fired power plants, if only considering the difference in NOx isotopic 

composition for different emission sources. After considering the mixing, dispersion, 

transport, and deposition of NOx emission from different sources, the estimation of 

atmospheric δ15N(NOx) shows better agreement (by ～ 3 ‰) with observations. 

来源：GMD 

发布时间：2022-06-01 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4239/2022/ 

14. A comparative analysis for a deep learning model (hyDL-

CO v1.0) and Kalman filter to predict CO concentrations in China 

摘要：The applications of novel deep learning (DL) techniques in atmospheric 

science are rising quickly. Here we build a hybrid DL model (hyDL-CO), based on 

convolutional neural networks (CNNs) and long short-term memory (LSTM) neural 

networks, to provide a comparative analysis between DL and Kalman filter (KF) to 

predict carbon monoxide (CO) concentrations in China in 2015–2020. We find the 

performance of DL model is better than KF in the training period (2015–2018): the 

mean bias and correlation coefficients are 9.6 ppb and 0.98 over eastern China and are  

12.5 ppb and 0.96 over grids with independent observations (i.e., grids with CO 

observations that are not used in DL training and KF assimilation). By contrast, the 

assimilated CO concentrations by KF exhibit comparable correlation coefficients but 

larger negative biases. Furthermore, the DL model demonstrates good temporal 

extensibility in the test period (2019–2020): the mean bias and correlation coefficients 

are 95.7 ppb and 0.93 over eastern China and 81.0 ppb and 0.91 over grids with 

independent observations, while CO observations are not fed into the DL model as an 

input variable. Despite these advantages, we find a weaker prediction capability of the 

DL model than KF in the test period, and a noticeable underestimation of CO 
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concentrations at extreme pollution events in the DL model. This work demonstrates 

the advantages and disadvantages of DL models to predict atmospheric compositions 

with respect to traditional data assimilation, which is helpful for better applications of 

this novel technique in future studies. 

来源：GMD 

发布时间：2022-06-01 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4225/2022/ 

 

✧城市气候、陆面、城市模拟、健康气象 

本监测周期内，文献信息共更新 37条： 

1. Tree migration in the dynamic, global vegetation model LPJ-GM 

1.1: efficient uncertainty assessment and improved dispersal 

kernels of European trees 

摘要：The prediction of species geographic redistribution under climate change 

(i.e. range shifts) has been addressed by both experimental and modelling approaches 

and can be used to inform efficient policy measures on the functioning and services of 

future ecosystems. Dynamic global vegetation models (DGVMs) are considered state-

of-the art tools to understand and quantify the spatio-temporal dynamics of ecosystems 

at large scales and their response to changing environments. They can explicitly include 

local vegetation dynamics relevant to migration (establishment, growth, seed 

(propagule) production), species-specific dispersal abilities and the competitive 

interactions with other species in the new environment. However, the inclusion of more 

detailed mechanistic formulations of range shift processes may also widen the overall 

uncertainty of the model. Thus, a quantification of these uncertainties is needed to 

evaluate and improve our confidence in the model predictions. In this study, we present 

an efficient assessment of parameter and model uncertainties combining low-cost 

analyses in successive steps: local sensitivity analysis, exploration of the performance 

landscape at extreme parameter values, and inclusion of relevant ecological processes 

in the model structure. This approach was tested on the newly implemented migration 

module of the state-of-the-art DGVM LPJ-GM, focusing on European forests. 

Estimates of post-glacial migration rates obtained from pollen and macrofossil records 

of dominant European tree taxa were used to test the model performance. The results 

indicate higher sensitivity of migration rates to parameters associated with the dispersal 



北京气象学会气象科技信息监测简报（文献类），2022 年 6 月 
 

22 

kernel (dispersal distances and kernel shape) compared to plant traits (germination rate 

and maximum fecundity) and highlight the importance of representing rare long-

distance dispersal events via fat-tailed kernels. Overall, the successful parametrization 

and model selection of LPJ-GM will allow plant migration to be simulated with a more 

mechanistic approach at larger spatial and temporal scales, thus improving our efforts 

to understand past vegetation dynamics and predict future range shifts in a context of 

global change. 

来源：GMD 

发布时间：2022-06-27 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4913/2022/ 

2. Snow Multidata Mapping and Modeling (S3M) 5.1: a 

distributed cryospheric model with dry and wet snow, data 

assimilation, glacier mass balance, and debris-driven melt 

摘要：By shifting winter precipitation into summer freshet, the cryosphere 

supports life across the world. The sensitivity of this mechanism to climate and the role 

played by the cryosphere in the Earth's energy budget have motivated the development 

of a broad spectrum of predictive models. Such models represent seasonal snow and 

glaciers with various complexities and generally are not integrated with hydrologic 

models describing the fate of meltwater through the hydrologic budget. We present 

Snow Multidata Mapping and Modeling (S3M) v5.1, a spatially explicit and hydrology-

oriented cryospheric model that simulates seasonal snow and glacier evolution through 

time and that can be natively coupled with distributed hydrologic models. Model 

physics include precipitation-phase partitioning, snow and glacier mass balances, snow 

rheology and hydraulics, a hybrid temperature-index and radiation-driven melt 

parametrization, and a data-assimilation protocol. Comparatively novel aspects of S3M 

are an explicit representation of the spatial patterns of snow liquid-water content, the 

implementation of the Δh parametrization for distributed ice-thickness change, and the 

inclusion of a distributed debris-driven melt factor. Focusing on its operational 

implementation in the northwestern Italian Alps, we show that S3M provides robust 

predictions of the snow and glacier mass balances at multiple scales, thus delivering the 

necessary information to support real-world hydrologic operations. S3M is well suited 

for both operational flood forecasting and basic research, including future scenarios of 

the fate of the cryosphere and water supply in a warming climate. The model is open 
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source, and the paper comprises a user manual as well as resources to prepare input data 

and set up computational environments and libraries. 

来源：GMD 

发布时间：2022-06-27 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4853/2022/ 

3. Variational inverse modeling within the Community 

Inversion Framework v1.1 to assimilate δ13C(CH4) and CH4: a 

case study with model LMDz-SACS 

摘要：Atmospheric CH4 mole fractions resumed their increase in 2007 after a 

plateau during the 1999–2006 period, indicating relative changes in the sources and 

sinks. Estimating sources by exploiting observations within an inverse modeling 

framework (top-down approaches) is a powerful approach. It is, nevertheless, 

challenging to efficiently differentiate co-located emission categories and sinks by 

using CH4 observations alone. As a result, top-down approaches are limited when it 

comes to fully understanding CH4 burden changes and attributing these changes to 

specific source variations. δ13C(CH4)source isotopic signatures of CH4 sources differ 

between emission categories (biogenic, thermogenic, and pyrogenic) and can therefore 

be used to address this limitation. Here, a new 3-D variational inverse modeling 

framework designed to assimilate δ13C(CH4) observations together with CH4 

observations is presented. This system is capable of optimizing both the emissions and 

the associated source signatures of multiple emission categories at the pixel scale. To 

our knowledge, this represents the first attempt to carry out variational inversion 

assimilating δ13C(CH4) with a 3-D chemistry transport model (CTM) and to 

independently optimize isotopic source signatures of multiple emission categories. We 

present the technical implementation of joint CH4 and δ13C(CH4) constraints in a 

variational system and analyze how sensitive the system is to the setup controlling the 

optimization using the LMDz-SACS 3-D CTM. We find that assimilating δ13C(CH4) 

observations and allowing the system to adjust isotopic source signatures provide 

relatively large differences in global flux estimates for wetlands ( 5.7 Tg CH4 yr 1), 

agriculture and waste ( 6.4 Tg CH4 yr 1), fossil fuels (+8.6 Tg CH4 yr 1) and biofuels–

biomass burning (+3.2 Tg CH4 yr 1) categories compared to the results inferred without 

assimilating δ13C(CH4) observations. More importantly, when assimilating both CH4 
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and δ13C(CH4) observations, but assuming that the source signatures are perfectly 

known, these differences increase by a factor of 3–4, strengthening the importance of 

having as accurate signature estimates as possible. Initial conditions, uncertainties in δ

13C(CH4) observations, or the number of optimized categories have a much smaller 

impact (less than 2 Tg CH4 yr 1). 

来源：GMD 

发布时间：2022-06-27 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4831/2022/ 

4. Atmospheric teleconnection associated with the Atlantic 

multidecadal variability in summer: assessment of the CESM1 

model 

摘要：Observational analysis shows that the Atlantic multidecadal variability 

(AMV) is associated with climate variability in the Northern Hemisphere through a 

zonal atmospheric teleconnection extending from the North Atlantic Ocean and 

propagating eastward around the Northern Hemisphere. We studied the fidelity of 

model simulations in reproducing the observed summer AMV and the associated 

impacts on the mid-latitude climate by analysing simulations using the National Centre 

for Atmospheric Research Community Earth System Model Version 1 (CESM1), 

including CESM1 North Atlantic idealized and pacemaker simulations, CESM1 large 

ensemble twentieth century uninitialized simulations and large ensemble initialized 

CESM1 decadal predictions. To further compare the fidelity of CESM1, we also 

analysed large ensemble simulations from three other models. Our results suggest that 

the uninitialized large ensemble simulations from all models can produce an AMV time 

evolution and its regional climate impacts similar to the observations to certain degree. 

By initializing the observed oceanic condition in decadal prediction simulations, the 

simulated AMV and its regional impacts are closer to the observed ones than those in 

uninitialized ensemble simulations. In addition, the pacemaker simulations that nudged 

the time-evolving observed North Atlantic sea surface temperature anomalies produce 

spatiotemporal characteristics of the AMV and AMV climate impacts closer to the 

observed ones than the uninitialized simulations. We conclude that although coupled 

models can produce AMV and its regional impacts similar to observed, proper 

initialization and bias correction of the sea surface temperature spatial and temporal 

structure can improve this capability. 
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来源：Springer 

发布时间：2022-06-18 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06331-z 

5. Study on a risk model for prediction and avoidance of 

unmanned environmental hazard 

摘要：Comprehensive research is conducted on the design and control of the 

unmanned systems for electric vehicles. The environmental risk prediction and 

avoidance system is divided into the prediction part and the avoidance part. The 

prediction part is divided into environmental perception, environmental risk assessment, 

and risk prediction. In the avoidance part, according to the risk prediction results, a 

conservative driving strategy based on speed limit is adopted. Additionally, the core 

function is achieved through the target detection technology based on deep learning 

algorithm and the data conclusion based on deep learning method. Moreover, the 

location of bounding box is further optimized to improve the accuracy of SSD target 

detection method based on solving the problem of imbalanced sample categories. 

Software such as MATLAB and CarSim are applied in the system. Bleu-1 was 67.1, 

bleu-2 was 45.1, bleu-3 was 29.9 and bleu-4 was 21.1. Experiments were carried out 

on the database flickr30k by designing the algorithm. Bleu-1 was 72.3, bleu-2 was 51.8, 

bleu-3 was 37.1 and bleu-4 was 25.1. From the comparison results of the simulations 

of unmanned vehicles with or without a system, it can provide effective safety guarantee 

for unmanned driving. 

来源：Nature 

发布时间：2022-06-17 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-14021-3 

6. Holocene forcing of East Asian hydroclimate recorded in a 

subtropical peatland from southeastern China 

摘要：The Holocene hydroclimate evolution and underlying mechanisms 

modulating the East Asian summer monsoon (EASM) remains controversial, especially 

in south eastern China. Here we present a multiproxy peat record of monsoon evolution 

from southeastern China covering the last 14 ka. Our new records show a relatively 

weaker EASM but wetter hydroclimate during the early (10 to 8 ka) and late Holocene 

(after 5.4 ka), while a stronger EASM and overall drier climate during the mid-
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Holocene (8 to 5.4 ka). In line with nearby speleothem records, our results reveal a 

dominant control of the northern-latitude ice-sheet meltwater forcing on millennial-

scale East Asian hydroclimate variability during the last deglaciation and early 

Holocene. This dominant influence, however, likely waned once the global sea level 

had stabilized during the mid-to-late Holocene, giving way to other drivers of the 

monsoon and hydroclimate, including a combination of summer insolation and 

teleconnection patterns associated with vegetation-dust feedbacks. 

来源：Springer 

发布时间：2022-06-17 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06333-x 

7. Southern hemisphere forced millennial scale Indian 

summer monsoon variability during the late Pleistocene 

摘要：Peninsular India hosts the initial rain-down of the Indian Summer 

Monsoon (ISM) after which winds travel further east inwards into Asia. Stalagmite 

oxygen isotope composition from this region, such as those from Belum Cave, preserve 

the vital signals of the past ISM variability. These archives experience a single wet 

season with a single dominant moisture source annually. Here we present high-

resolution 18O, 13C and trace element (Mg/Ca, Sr/Ca, Ba/Ca, Mn/Ca) time series from 

a Belum Cave stalagmite spanning glacial MIS-6 (from 83 to 75kyr) and interglacial 

substages MIS-5c-5a (~ 04kyr to 2kyr). With most paleomonsoon reconstructions 

reporting coherent evolution of northern hemisphere summer insolation and ISM 

variability on orbital timescale, we focus on understanding the mechanisms behind 

millennial scale variability. Finding that the two are decoupled over millennial 

timescales, we address the role of the Southern Hemisphere processes in modulating 

monsoon strength as a part of the Hadley circulation. We identify several strong and 

weak episodes of ISM intensity during 104 2kyr. Some of the weak episodes correspond 

to warming in the southern hemisphere associated with weak cross-equatorial winds. 

We show that during the MIS-5 substages, ISM strength gradually declined with 

millennial scale variability linked to Southern Hemisphere temperature changes which 

in turn modulate the strength of the Mascarene High. 

来源：Nature 

发布时间：2022-06-16 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-14010-6 
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8. Correlation between air pollution and prevalence of 

conjunctivitis in South Korea using analysis of public big data 

摘要：This study investigated how changes in weather factors affect the 

prevalence of conjunctivitis using public big data in South Korea. A total of 1,428 

public big data entries from January 2013 to December 2019 were collected. Disease 

data and basic climate/air pollutant concentration records were collected from 

nationally provided big data. Meteorological factors affecting eye diseases were 

identified using multiple linear regression and machine learning analysis methods such 

as extreme gradient boosting (XGBoost), decision tree, and random forest. The 

prediction model with the best performance was XGBoost (1.180), followed by 

multiple regression (1.195), random forest (1.206), and decision tree (1.544) when 

using root mean square error (RMSE) values. With the XGBoost model, province was 

the most important variable (0.352), followed by month (0.289) and carbon monoxide 

exposure (0.133). Other air pollutants including sulfur dioxide, PM10, nitrogen 

dioxides, and ozone showed low associations with conjunctivitis. We identified factors 

associated with conjunctivitis using traditional multiple regression analysis and 

machine learning techniques. Regional factors were important for the prevalence of 

conjunctivitis as well as the atmosphere and air quality factors. 

来源：Nature 

发布时间：2022-06-16 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13344-5 

9. The predictability of snow depth at the North Hemisphere 

originated from persistence and oceanic forcing 

摘要：As a vital source of the climate change predictability, the snow depth 

predictability originates from its own persistence and the external forcing factors. In 

order to investigate the root of snow depth predictability at the North Hemisphere, this 

study conducted an ensemble of 20 simulations spanning 50 years with the Community 

Earth System Model (CESM). With a regression model constructed via the canonical 

correlation analysis method, we analyzed the temporal and spatial distribution 

characteristics of snow depth predictability on the global scale, as well as the effects of 

snow depth persistence and sea surface temperature (SST) on snow depth predictability. 

The results show that the predictability due to snow depth persistence depends on both 

season and location. The persistence of snow depth can reach more than 3 months in 

high latitude region. After considering the SST forcing, the predictability is increased 
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in many parts of the Northern Hemisphere, such as northern North America, Europe, 

and central Siberia. The areas where SST significantly influences snow depth 

predictability mainly overlap the snow cover transition zones. We further investigated 

the possible pathways of the impact of SST on snow depth predictability, and found that 

in North America and Europe, SST improves the predictability mainly through affecting 

the surface temperature, while in central Siberia and eastern Europe, the pathway also 

includes snowfall and shortwave radiation, respectively. Additionally, we conducted a 

similar analysis with three other climate models from the Atmospheric Model 

Intercomparison Project phase 6 (AMIP6), and the results can also verify the 

conclusions of CESM ensemble simulations. 

来源：Springer 

发布时间：2022-06-15 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06356-4 

10. Causes of extreme 2020 Meiyu-Baiu rainfall: a study of 

combined effect of Indian Ocean and Arctic 

摘要：A record-breaking Meiyu-Baiu rainfall hit East Asia in June–July 2020. 

The warm Indian Ocean (IO) has been identified as a primary cause, but it cannot 

explain the heavy rainfall in July, a striking characteristic of the 2020 Meiyu-Baiu 

rainfall. A remarkable retreat of Arctic sea ice in the late spring and early summer of 

2020 also promoted Meiyu-Baiu rainfall by favoring North Asian blockings and cold 

air outbreaks. However, its importance compared with IO warming is unclear. Our 

result shows that the abundant moisture supply to the 2020 Meiyu-Baiu rainfall mainly 

stems from anomalous meridional wind convergence, while the excessive ascending 

motions are due to warm advection tied to enhanced mid-troposphere westerlies. 

AGCM experiments are used to examine the relative importance of IO warming and 

Arctic sea ice anomalies. In June, IO warming is responsible for the atmospheric 

circulation anomalies around the Meiyu-Baiu region and accounts for ~ 75% of the 

Meiyu-Baiu rainfall anomalies, despite the Arctic sea-ice loss explaining most 

circulation anomalies over Eurasian high latitudes. In July, both IO warming and Arctic 

sea-ice loss are necessary for meridional convergence, enhanced westerlies, and thus 

the heavy rainfall over the Meiyu-Baiu region. Their effects are interdependent rather 

than additive. Strong IO warming is rarely observed alongside severe Arctic sea-ice loss 

before 2020 because of their discordant interannual variations. In the future, the 
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combined effects of IO warming and Arctic sea-ice loss on the Meiyu-Baiu rainfall may 

become more pronounced as their long-term trends continue. 

来源：Springer 

发布时间：2022-06-14 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06279-0 

11. City-wide greenhouse gas emissions of communities nearby 

the world heritage site of Ayutthaya, Thailand 

摘要：Climate change has emerged one of the greatest threats to sustainable 

development. Cities are a major contributor to high carbon dioxide levels. This research 

aimed to quantify city-wide GHG emissions and investigate the potential for climate 

change mitigation in communities near the World Heritage Site (WHS) of Ayutthaya, 

Thailand via the multi-criteria analytical hierarchy process (AHP). The total city-wide 

GHG emission of Ayutthaya Municipality in 2018 was 99,137.04 tCO2eq (1.93 tCO2eq 

per capita). Energy and waste sectors were the two largest emitters. Pratuchai, the most 

populated subdistrict and the WHS location, was the largest source of GHGs. However, 

the cultural heritage site emitted only 0.2% of total GHGs. Based on the IPCC2013 

LCA method, residential sector accounted for the largest share (74%), while the WHS 

contributed only  % of total energy-related CO2 emissions. If all the Thailand 

Nationally Determined Contribution (NDC) Roadmap are fully implemented in the 

residential sector, total GHGs would be reduced by 9735.47% tCO2eq and 6846.86 

tCO2eq in 2030. Based on expert interviews, AHP pairwise comparison showed that 

energy-saving strategies were more preferable than renewable energy technologies. For 

climate policy initiative, easibility of implementation had the highest AHP weight (0.45) 

followed by olicy feasibility (0.39), and nvironmental performance (0.16). 

来源：Nature 

发布时间：2022-06-13 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-14036-w 

12. Using archaeological data for the understanding of Late-

Holocene Sea of Galilee’s level fluctuations 

摘要：In the Jordan Valley, reconstructed changes of the Sea of Galilee level have 

shown sharp fluctuations of the water elevation during the Holocene. In this paper, we 

provide new data originating from the excavations of Kursi Beach archaeological site 
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located on the eastern shore of the Sea of Galilee and compare them with other data 

gathered from the archaeological site of Magdala, located on its western shore. Our data 

yield to constrain Sea of Galilee level changes between the Iron Age II (10th th centuries 

BCE) and the Crusader period (11th 2th centuries CE), a period of high interest for the 

archaeological community. We demonstrate that water level was around -212 to -210m 

mean sea level (msl) for the Iron Age II period. Lake level rose to -208/-209m msl 

during the LateHellenistic/Early Roman period. Water level remained low (-213/-214m 

msl) from the Byzantine to the Crusader period (from5th to 12thcenturies CE). Our data 

provide new knowledge for the understanding of variations in the Sea of Galilee level 

in antiquity. We highlight that water level fluctuations must have been key factors taken 

into account in the habitation pattern. 

来源：Nature 

发布时间：2022-06-13 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09768-8 

13. A modelling study of the impact of tropical SSTs on the 

variability and predictable components of seasonal atmospheric 

circulation in the North Atlantic–European region 

摘要：Atmospheric variability and predictable components over the North 

Atlantic–European region (NAE) were analysed in the late-winter season using a 

general circulation model of intermediate complexity (ICTP AGCM). The method of 

empirical orthogonal functions (EOF) analysis was applied to 200-hPa geopotential 

heights to extract individual modes of variability occurring in the ensemble of 

numerical simulations. The same variable was selected for the signal-to-noise optimal 

patterns method, which identifies the patterns maximising the signal-to-noise ratio, 

following Straus et al. (J Clim 16(22):3629–3649, 2003). Six experiments based on a 

35-member ensemble of 156-year long simulations were conducted to detect the 

potential impact of tropical sea surface temperatures. Each experiment was forced with 

observed sea surface temperature anomalies prescribed in different ocean areas: 

globally, in the entire tropical zone, the tropical Atlantic region, the tropical Pacific area, 

and the tropical Indian Ocean area. In late winter, the leading EOF pattern calculated 

for all individual ensemble members projects onto the North Atlantic Oscillation, while 

the second EOF pattern projects onto the East Atlantic pattern. However, EOF modes 

based on the ensemble mean, which should reflect the forced component of the signal, 
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have different spatial characteristics. Alongside the classical analysis of signal and 

noise, results of the signal-to-noise optimal patterns method suggest that the optimal 

patterns and signal-to-noise ratio are affected by the boundary forcing of the oceans. 

Furthermore, the resemblance between the first optimal pattern and the EOF1 pattern 

based on the ensemble mean points toward the vital role of the lower-boundary-forced 

signal in establishing potential predictability in the NAE region. 

来源：Springer 

发布时间：2022-06-13 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06357-3 

14. ANEMI_Yangtze v1.0: a coupled human–natural systems 

model for the Yangtze Economic Belt – model description 

摘要：The Yangtze Economic Belt (hereafter, the Belt) is one of the most dynamic 

regions in China in terms of population growth, economic progress, industrialization, 

and urbanization. It faces many resource constraints (land, food, energy) and 

environmental challenges (pollution, biodiversity loss) under rapid population growth 

and economic development. Interactions between human and natural systems are at the 

heart of the challenges facing the sustainable development of the Belt. By adopting 

systematic thinking and the methodology of system dynamics simulation, an integrated 

system-dynamics-based simulation model for the Belt, named ANEMI_Yangtze, has 

been developed based on the third version of ANEMI3. The nine sectors of population, 

economy, land, food, energy, water, carbon, nutrients, and fish are currently included in 

ANEMI_Yangtze.This paper presents the ANEMI_Yangtze model description, which 

includes (i) the identification of the cross-sectoral interactions and feedbacks involved 

in shaping the Belt's system behavior over time; (ii) the identification of the feedbacks 

within each sector that drive the state variables in that sector; and (iii) the description 

of a new fish sector and modifications to the population, food, energy, and water sectors, 

including the underlying theoretical basis for model equations. The validation and 

robustness tests confirm that the ANEMI_Yangtze model can be used to support 

scenario development, policy assessment, and decision-making. This study aims to 

improve the understanding of the complex interactions among coupled human–natural 

systems in the Belt to provide the foundation for science-based policies for the 

sustainable development of the Belt. 

来源：GMD 
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发布时间：2022-06-13 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4503/2022/ 

15. The interdecadal variations and causes of the relationship 

between Autumn Precipitation Anomalies in Eastern China and 

SSTA over the Southeastern tropical Indian Ocean 

摘要：Eastern China has a large population with rapid development of the 

economy, where is the important crop producing region. In this region, the spatial and 

temporal distribution of autumn rainfall in Eastern China is uneven, which has 

important societal impact. Using the NCEP–NCAR reanalysis and other observational 

datasets, it is found that the spatial distribution of the first EOF mode of autumn rainfall 

anomalies in eastern China is consistent across the region, with significant interannual 

variabilities. Pronounced interdecadal variations are presented in the relationship 

between autumn rainfall anomalies in eastern China and sea-surface temperature 

anomaly (SSTA) over the southeastern tropical Indian Ocean (SETIO). The 

interdecadal changes have been analyzed by considering two epochs: one during 1979–

2004 and the other during 2005–2019. It shows weak and insignificant correlations 

between the autumn rainfall anomalies in eastern China and SSTA over SETIO during 

the first epoch. On the other hand, they are remarkable and positively correlated with 

each other during the second epoch. The inter-decadal changes of the above relationship 

are related to the warming of SST over SETIO during the second epoch. It causes 

stronger low-level convergence and ascending motion over SETIO, with the co-

occurrence of enhanced western Pacific subtropical high and anomalous abundant 

moisture over eastern China carried by a low-level southerly anomaly originating from 

the South China Sea. Simultaneously, the local Hadley circulation over eastern China 

becomes weak, corresponding to the anomalous ascending motion. The collaboration 

of anomalous water vapour transport and ascending motion strengthens the connection 

between the SETIO SSTA and the autumn precipitation anomalies in eastern China, and 

vice versa. In the boreal autumn of 2019, entire eastern China suffered extreme drought. 

It suggests that this drought event in eastern China is strongly affected by the negative 

SSTA over SETIO, which is consistent with the statistical results. 

来源：Springer 

发布时间：2022-06-11 

数据类型：期刊 
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https://link.springer.com/article/10.1007/s00382-022-06348-4 

16. The linear behavior of the joint initial-boundary-value 

predictability of the climate system 

摘要：The primary sources of predictability of the Earth climate system come 

from initial conditions and external radiative forcings, which is a joint initial-boundary-

value problem. It is crucial to clearly understand the contributions of initial conditions 

and external forcings (i.e. initial-value and boundary-value) to the total predictability, 

for which the traditional predictability study examines the growth of system 

uncertainties is however difficult to quantitatively identify. This study uses the 

variations of prediction skills in the space of prediction lead times to systematically 

examines the linear behaviors of initial-value, boundary-value and joint initial-

boundary-value predictability, which are measured by anomaly correlation coefficients 

between system states in a series of perturbed experiments on initial and boundary 

conditions. The lead time scale at which the prediction skill induced from external 

forcing exceeds the skill from the initial condition is a key measurement of system 

uncertainty, after which the boundary-value predictability efficiently extends the total 

predictability. These results provide a guideline to understand how the accurate setting 

of external forcing caused by human activities promotes the prediction skill when a 

comprehensive Earth climate system model is initialized to make climate predictions. 

来源：Springer 

发布时间：2022-06-11 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06349-3 

17. Evaluation of CMIP6 models toward dynamical 

downscaling over 14 CORDEX domains 

摘要：Both reliability and independence of global climate model (GCM) 

simulation are essential for model selection to generate a reasonable uncertainty range 

of dynamical downscaling simulations. In this study, we evaluate the performance and 

interdependency of 37 GCMs from the Coupled Model Intercomparison Project Phase 

6 (CMIP6) in terms of seven key large-scale driving fields over 14 CORDEX domains. 

A multivariable integrated evaluation method is used to evaluate and rank the models’ 

ability to simulate multiple variables in terms of their climatological mean and 

interannual variability. The results suggest that the model performance varies 

considerably with seasons, domains, and variables evaluated, and no model 
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outperforms in all aspects. However, the multi-model ensemble mean performs much 

better than almost all models. Among 37 CMIP6 models, the MPI-ESM1-2-HR and 

FIO-ESM-2-0 rank top two due to their overall good performance across all domains. 

To measure the model interdependency in terms of multiple fields, we define the 

similarity of multivariate error fields between pairwise models. Our results indicate that 

the dependence exists between most of the CMIP6 models, and the models sharing the 

same idea or/and concept generally show less independence. Furthermore, we 

hierarchically cluster the top 15 models with good performance based on the similarity 

of multivariate error fields to identify relatively independent models. Our evaluation 

can provide useful guidance on the selection of CMIP6 models based on their 

performance and relative independence, which helps to generate a more reliable 

ensemble of dynamical downscaling simulations with reasonable inter-model spread. 

来源：Springer 

发布时间：2022-06-10 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06355-5 

18. Boreal winter stratospheric climatology in EC-EARTH: 

CMIP6 version 

摘要：The performance of the European Consortium Earth-system model (EC-

EARTH) in the boreal winter stratosphere is comprehensively assessed for the first time, 

in particular its version 3.3 that contributes to CMIP6. A 100-year long simulation with 

prescribed climatological boundary conditions and fixed radiative forcing, 

representative of present-day climate, is used to evaluate the simulation of the 

climatological stratospheric circulation and to identify model biases. Results show that 

EC-EARTH has a large issue with the vertical distribution of stratospheric temperature 

from the tropics to mid-latitudes, seemingly linked to radiative processes of ozone, 

leading to a biased warm middle-upper stratosphere. Associated with this model bias, 

EC-EARTH simulates a stronger polar vortex at upper-stratospheric levels while the 

Brewer-Dobson circulation at middle/lower levels is weaker than reanalysis. The 

amplitude of the climatological planetary waves is overall underestimated, but the 

magnitude of the background wave injection from the troposphere into the stratosphere 

is overestimated, related to a weaker polar vortex at lower-stratospheric levels and, thus, 

a less effective wave filtering. This bias in the westerly flow could have a contribution 

from parameterized waves. The overestimation of background wave driving is 

maximum in early-winter, and may explain the overestimated frequency of sudden 
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stratospheric warmings at this time, as compared to reanalysis. The spatial distribution 

of wave injection climatology has revealed a distinctive role of the climatological 

planetary waves: while large-scale waves (wavenumbers 1–2) dominate the eddy heat 

flux over the North Pacific, small-scale waves (wavenumbers 3–4) are responsible for 

the doubled-lobe structure of the eddy heat flux over Eurasia. EC-EARTH properly 

simulates this climatological feature, although overestimates its amplitude over central 

Eurasia. 

来源：Springer 

发布时间：2022-06-10 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06368-0 

19. Transient climate simulations of the Holocene (version 1) – 

experimental design and boundary conditions 

摘要：The Holocene, which started approximately 11.5 ka, is the latest 

interglacial period with several rapid climate changes with timescales, from decades to 

centuries, superimposed on the millennium-scale mean climate trend. Climate models 

provide useful tools to investigate the underlying dynamic mechanisms for the climate 

change during this well-studied time period. Thanks to the improvements in the climate 

model and computational power, transient simulation of the Holocene offers an 

opportunity to investigate the climate evolution in response to time-varying external 

forcings and feedbacks. Here, we present the design of a new set of transient 

experiments for the whole Holocene from 11.5 ka to the preindustrial period (1850; 

HT-11.5 ka) to investigate both the combined and separated effects of the main external 

forcing of orbital insolation, atmospheric greenhouse gas (GHG) concentrations, and 

ice sheets on the climate evolution over the Holocene. The HT-11.5 ka simulations are 

performed with a relatively high-resolution version of the comprehensive Earth system 

model CESM1.2.1 without acceleration, both fully and singly forced by time-varying 

boundary conditions of orbital configurations, atmospheric GHGs, and ice sheets. 

Preliminary simulation results show a slight decrease in the global annual mean surface 

air temperature from 11.5 to 7.5 ka due to both changes in orbital insolation and GHG 

concentrations, with an abrupt cooling at approximately 7.5 ka, which is followed by a 

continuous warming until the preindustrial period, mainly due to increased GHG 

concentrations. Both at global and zonal mean scales, the simulated annual and seasonal 

temperature changes at 6 ka lie within the range of the 14 PMIP4 model results and are 

overall stronger than their arithmetic mean results for the Middle Holocene simulations. 
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Further analyses on the HT-11.5 ka transient simulation results will be covered by 

follow-up studies. 

来源：GMD 

发布时间：2022-06-10 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4469/2022/ 

20. Contextual spatial modelling in the horizontal and vertical 

domains 

摘要：Multi-scale contextual modelling is an important toolset for environmental 

mapping. It accounts for spatial dependence by using covariates on multiple spatial 

scales and incorporates spatial context and structural dependence to environmental 

properties into machine learning models. For spatial soil modelling, three relevant 

scales or ranges of scale exist: quasi-local soil formation processes that are independent 

of the spatial context, short-range catenary processes, and long-range processes related 

to climate and large-scale terrain settings. Recent studies investigated the spatial 

dependence of topsoil properties only. We hypothesize that soil properties within a soil 

profile were formed due to specific interactions between different features and scales 

of the spatial context, and that there are depth gradients in spatial and structural 

dependencies. The results showed that for topsoil, features at small to intermediate 

scales do not increase model accuracy, whereas large scales increase model accuracy. 

In contrast, subsoil models benefit from all scalesmall, intermediate, and large. Based 

on the differences in relevance, we conclude that the relevant ranges of scales do not 

only differ in the horizontal domain, but also in the vertical domain across the soil 

profile. This clearly demonstrates the impact of contextual spatial modelling on 3D soil 

mapping. 

来源：Nature 

发布时间：2022-06-09 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13514-5 

21. Climate projections over the Great Lakes Region: using 

two-way coupling of a regional climate model with a 3-D lake 

model 
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摘要：Warming trends in the Laurentian Great Lakes and surrounding areas have 

been observed in recent decades, and concerns continue to rise about the pace and 

pattern of future climate change over the world's largest freshwater system. To date, 

most regional climate models used for Great Lakes projections either neglected the 

lake-atmosphere interactions or are only coupled with a 1-D column lake model to 

represent the lake hydrodynamics. This study presents a Great Lakes climate change 

projection that has employed the two-way coupling of a regional climate model with a 

3-D lake model (GLARM) to resolve 3-D hydrodynamics essential for large lakes. 

Using the three carefully selected Coupled Model Inter comparison Project Phase 5 

(CMIP5) general circulation models (GCMs), we show that the GLARM ensemble 

average substantially reduces surface air temperature and precipitation biases of the 

driving GCM ensemble average in present-day climate simulations. The improvements 

are not only displayed from an atmospheric perspective but are also evident in the 

accurate simulations of lake temperature and ice coverage. We further present the 

GLARM projected climate change for the mid-21st century (2030–2049) and the late 

21st century (2080–2099) in the Representative Concentration Pathway (RCP) 4.5 and 

RCP 8.5 scenarios. Under RCP 8.5, the Great Lakes basin is projected to warm by 1.3–

2.1 °C by the mid-21st century and 4.1–5.0 °C by the end of the century relative to the 

early century (2000–2019). Moderate mitigation (RCP 4.5) reduces the mid-century 

warming to 0.8–1.8 °C and late-century warming to 1.8–2.7 °C. Annual precipitation 

in GLARM is projected to increase for the entire basin, varying from 0 % to 13 % 

during the mid-century and from 9 % to 32 % during the late century in different 

scenarios and simulations. The most significant increases are projected in spring and 

fall when current precipitation is highest and a minimal increase in winter when it is 

lowest. Lake surface temperatures (LSTs) are also projected to increase across the five 

lakes in all of the simulations, but with strong seasonal and spatial variability. The most 

significant LST increases occur in Lakes Superior and Ontario. The strongest warming 

is projected in spring that persists into the summer, resulting from earlier and more 

intense stratification in the future. In addition, diminishing winter stratification in the 

future suggests the transition from dimictic lakes to monomictic lakes by the end of the 

century. In contrast, a relatively smaller increase in LSTs during fall and winter is 

projected with heat transfer to the deep water due to the strong mixing and energy 

required for ice melting. Correspondingly, the highest monthly mean ice cover is 

projected to reduce to 3 %–15 % and 10 %–40 % across the lakes by the end of the 
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century in RCP 8.5 and RCP 4.5, respectively. In the coastal regions, ice duration is 

projected to decrease by up to 60 d. 

来源：GMD 

发布时间：2022-06-09 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/4425/2022/ 

22. Toward an optimal observational array for improving two 

flavors of El Niño predictions in the whole Pacific 

摘要：This paper investigates the optimal observational array for improving the 

El Niño-Southern Oscillation (ENSO) prediction by exploring sensitive areas for target 

observations of two types of El Niño events in the whole Pacific. A target observation 

method based on the particle filter and pre-industrial control runs from six coupled 

model outputs in Coupled Model Intercomparison Project Phase 5 (CMIP5) 

experiments are used to quantify the relative importance of the initial accuracy of sea 

surface temperature (SST) in different Pacific areas. The initial accuracy of the tropical 

Pacific, subtropical Pacific, and extratropical Pacific can all exert influences on both 

types of El Niño predictions. The relative importance of different areas changes along 

with different lead times of predictions. Tropical Pacific observations are crucial for 

decreasing the root mean square error of predictions of all lead times. Subtropical and 

extratropical observations play an important role in decreasing the prediction 

uncertainty, especially when the prediction is made before and throughout the boreal 

spring. To consider different El Niño types and different start months for predictions, a 

quantitative frequency method based on frequency distribution is applied to determine 

the optimal observations of ENSO predictions. The final optimal observational array 

contains 31 grid points, including 21 grid points in the equatorial Pacific and 10 grid 

points in the North Pacific, suggesting the importance of the initial SST conditions for 

ENSO predictions not only in the tropical Pacific but also in the area outside the tropics. 

Furthermore, the predictions made by assimilating SST in sensitive areas have better 

prediction skills in the verification experiment, which can indicate the validity of the 

optimal observational array designed in this study. 

来源：Springer 

发布时间：2022-06-08 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06342-w 
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23. Bayesian retro- and prospective assessment of CMIP6 

climatology in Pan Third Pole region 

摘要：Pan Third Pole (PTP) region includes Tibet Plateau (TP), Central Asia (CA) 

and Southeast Asia (SEA) and it is one of the places on earth that are most sensitive to 

climate change. Meanwhile, PTP origins a series of large rivers such as Yangtze River, 

Yellow River and Lancang-Mekong River, which feed millions of people downstream. 

Therefore, climate change in PTP has significant impact on livings and water supply of 

local residents. In this study, 16 model predictions from the Coupled Model Inter-

comparison Project Phase 6 (CMIP6) and Climate Research Unit (CRU) observations 

are used to evaluate historical precipitation and temperature climatology changes in 

PTP region for the far (1901–1930), middle (1941–1970) and near history (1981–2010) 

respectively. In addition, Bayesian model averaging (BMA) approach is applied to 

obtain the multi-model weighted average prediction and the BMA values are further 

used to assess the climate variabilities in the near (2021–2050), middle (2046–2075) 

and far future (2071–2100) under four SSP-RCP scenarios. Results indicate that 

temperature is significantly underestimated by most CMIP6 models in TP especially 

IPSL-CM6A-LR and CanESM5 whereas precipitation is overestimated for CA and TP. 

Most CMIP6 models do not predict precipitation very well in SEA, the difference of 

annual total precipitation between the highest estimation from UKESM1-0-LL and the 

lowest estimation from CAMS-CSM1-0 is about 800 mm. Overall, BMA prediction is 

more reliable compared with individual models. In addition, Pan Third Pole region is 

projected to be warmer and wetter in the future and the trend is stronger under SSP5-

8.5 scenario. The BMA predicted temperature uncertainty is larger for high latitude CA 

region whereas precipitation uncertainty is higher for low latitude SEA region. 

来源：Springer 

发布时间：2022-06-07 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06345-7 

24. An Extreme Drought over South China in 2020/21 

Concurrent with an Unprecedented Warm Northwest Pacific and 

La Niña 

摘要：An extreme drought appeared in South China from October 2020 to March 

2021. During that time, sea surface temperatures exhibited an unprecedented warm 

center over the northwest Pacific (NWP) and a cold center over the tropical eastern 
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Pacific (La Niña). This study demonstrates the combined effects of an exceptionally 

warm NWP and a moderate La Niña are closely linked to the anomalous drought in 

South China. The sea surface temperature anomaly in these two regions induced a 

steeper horizontal geopotential height gradient over South China. As a result, 

anomalous northeasterly winds prevailed over South China, altering water vapor 

transport and moisture convergence. A simplified atmospheric general circulation 

model also verifies the influence of the NWP warm anomaly on South China 

precipitation. This study points out that the sea surface temperature variation in the 

NWP was important to the occurrence of extreme drought in South China from October 

2020 to March 2021. 

来源：Springer 

发布时间：2022-06-07 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00376-022-1456-0 

25. Modulation of a long-lasting extreme cold event in Siberia 

by a minor sudden stratospheric warming and the dynamical 

mechanism involved 

摘要：Previous studies have paid much attention to the impact of major sudden 

stratospheric warming (SSW) events on the tropospheric circulation. However, the 

attention to the modulation of minor SSW events on the extreme cold events is limited. 

In this study, the extreme cold event in Siberia in the winter of 2000/2001, the longest-

lasting one from 1980/1981 to 2019/2020, and its linkages to the minor SSW event have 

been examined. Our results show that the largest cooling occurred in Siberia during 30 

December 2000   10 January 2001, and then the cooling weakened and migrated to 

Northeast China from 11 to 18 January 2001. During the recovery stage of this minor 

SSW event, the stratospheric polar vortex gradually strengthened, along with 

strengthening of the zonal winds over the Ural region. The vertical distribution of 

positive zonal wind anomalies in the Ural region favored the reflection of stratospheric 

planetary wave in the Atlantic-Euro and Siberia region. The changes of planetary wave 

propagation were beneficial to the strengthening of the trough in the Atlantic-Euro and 

Siberia region during 26 December---10 January, which facilitated the growth and 

maintenance of the Ural ridge in the same period by strengthening the meridional flow. 

The strengthened Ural ridge resulted in the extreme cold event breaking out and lasting 

from 30 December to 10 January. Because the stratospheric polar vortex did not 
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continue to strengthen and a new ridge generated in the Atlantic region during 11---18 

January, the Ural ridge decayed and the cold air moved to Northeast China. 

来源：Springer 

发布时间：2022-06-07 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06353-7 

26. Comparison of southward shift mechanisms of equatorial 

westerly anomalies between EP and CP El Niño 

摘要：A composite analysis of observational data reveals that maximum westerly 

anomalies associated with both the EP and CP El Niño shift southward to 5° S during 

their mature phase (boreal winter), with different zonal locations. A zonal momentum 

budget analysis indicates that leading factors to cause the southward shift of the zonal 

wind anomaly for both EP and CP El Niño composites are anomalous pressure gradient 

force and anomalous meridional advection, while anomalous Coriolis force has an 

opposite effect. The difference in the longitudinal locations arises from the zonal shift 

of maximum SST anomaly centers between EP and CP El Niño. Prior to northern winter, 

the westerly anomaly for both types of El Niño is approximately symmetric about the 

equator. The advection by the climatological mean cross-equatorial wind leads to initial 

southward shift of the maximum westerly and subsequent development of an 

antisymmetric mode through a moisture-convection-circulation feedback and a wind-

evaporation-SST feedback. An EOF analysis of the tropical Pacific surface wind field 

indicates that both the first and second leading modes are important in contributing to 

the southward shift of the maximum westerly anomaly with distinctive longitudinal 

locations for CP and EP El Niño. 

来源：Springer 

发布时间：2022-06-07 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06346-6 

27. CFD simulation of updrafts initiated by a vertically directed 

jet fed by the heat of water vapor condensation 

摘要：This paper presents the results of the development of a mathematical model 

and numerical simulation of the ascent in the atmosphere of a vertically directed jet fed 

by the heat of condensation of water vapor on a hygroscopic aerosol introduced into the 
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jet at the start. The possibility of creating artificial convective clouds depending on jet 

parameters, condensation heat value and vertical profiles of wind speed, air temperature 

and humidity has been evaluated. Numerical experiments showed that the motion of a 

high-speed and high-temperature jet in the atmosphere has a complex turbulent nature. 

As the jet ascends, it expands, losing superheat and velocity. The temperature of the jet 

decreases faster than the velocity, so the jet rises slightly above the level at which its 

superheat disappears. The jet's ascent height increases as the humidity of the air and the 

vertical temperature gradient increase. Wind causes the jet to deform, bend, and 

decrease the height of ascent. Feed the jet with condensation heat results in a significant 

increase in jet lift height. This is particularly effective in the case of introducing into 

the jet two-layer NaCl/TiO2 nanoaerosol, which is capable of absorbing water vapor in 

an amount significantly greater than its mass. The simulation results are encouraging in 

the possibility of creating artificial updrafts that can lead to the formation of convective 

clouds and precipitation on days with favorable atmospheric conditions, when wind 

speed in the sub-cloud layer is lt; m/s, air humidity is gt; 5%, and the temperature lapse 

rateis gt; .5C/km. 

来源：Nature 

发布时间：2022-06-07 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-13185-2 

28. On the Influence of Large-Scale Atmospheric Motions on 

Near-Surface Turbulence: Comparison Between Flows Over Low-

Roughness and Tall Vegetation Canopies 

摘要：Contrary to Monin–Obukhov similarity theory, near-surface atmospheric 

turbulence depends not only on local motions but also on larger-scale motions 

associated with the full atmospheric boundary layer (ABL), where they themselves 

evolve in character with thermal stratification. After reviewing our current knowledge 

of ABL motions, we present wavelet velocity and air temperature spectra for both eddy-

surface-layer (ESL) flows above rough surfaces and roughness-sublayer (RSL) flows 

above vegetation canopies, both flows characterizing turbulence over two scales of land 

roughness. Spectra are extended to the production scale to identify the influence of 

ABL-scale motions following the thermal stratification. Contrary to turbulence in the 

ESL, RSL turbulence appears weakly enhanced by ABL-scale motions in near-neutral 

regimes. With increasing influence of buoyancy, ABL-scale motions play a larger role 

in ESL and RSL flows, dominating the locally produced turbulence in free convection, 
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while acting to decouple local from the large-scale motions in the stable regime. The 

behaviour of ESL and RSL spectra with stability variations support the view of, (1) 

canopy-scale eddies dominating the canopy turbulence over the larger ABL-scale 

motions in windy conditions, (2) ABL-scale motions known as very-large-scale 

motions (VLSMs) influencing the ESL horizontal velocity turbulence in windy 

conditions, and (3) the progressive transitioning of ABL-scale motions from VLSMs to 

thermals with instability in ESL flows. The direct contribution of ABL-scale motions 

to near-surface momentum and heat turbulent fluxes appears small. Finally, near-

surface velocity spectra are well-approximated as a linear superposition of individual 

spectra associated to the main eddies populating the flow. 

来源：Springer 

发布时间：2022-06-06 

数据类型：期刊 

https://link.springer.com/article/10.1007/s10546-022-00710-z 

29. Multi-timescale modulation of North Pacific Victoria mode 

on Central Asian vortices causing heavy snowfall 

摘要：Heavy snowfall is a critical part of hydrological systems and has frequently 

occurred over Central Asia in recent three decades. The study focuses on the dominant 

synoptic circulation pattern of heavy snowfall, Central Asian vortices (CAVs), to 

explore the multi-timescale features and possible influencing factors during cold 

seasons. The frequency of CAVs in cold seasons shows the “midwinter suppression-

like” pattern, which is high in late autumn and early spring but low in winter. The 

distribution of CAVs is mainly concentrated in the north of Kazakhstan and from the 

Caspian Sea to the Lake Balkhash, which has caused increased intensity and affected 

areas of heavy snowfall since the 1980s. The background circulation of CAVs is related 

to various forcing factors, among which the most important are the North Pacific 

Victoria mode (VM) and midlatitude North Atlantic anomaly (MNA). VM could 

stimulate anomalous circumglobal wave train from North Pacific to Central Asia, 

thereby strengthening cyclonic anomalies over northwestern Central Asia and 

providing conducive conditions for CAV development. During this process, MNA plays 

a role in replenishing the wave energy for the circumglobal wave train over North 

Atlantic and helps the occurrence of CAV heavy snowfall as well. On the shorter 

timescale, CAVs are modulated by the intraseasonal variation of VM. Within 2.5 weeks 

before CAV heavy snowfall days, the wave train from North Pacific connects with the 
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downstream wave train, which leads to anomalous wave energy converging in Central 

Asia and favors the formation of CAVs and related heavy snowfall. 

来源：Springer 

发布时间：2022-06-05 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06350-w 

30. ENSO and PDO-related interannual and interdecadal 

variations in the wintertime sea surface temperature in a typical 

subtropical strait 

摘要：The Taiwan Strait has the largest temporal variability in the wintertime sea 

surface temperature (SST) along the China coast. The warming and cooling trends reach 

about ± 1 °C per decade in winter during 1982–1999 and 1999–2014, respectively, 

which are about 4 times larger than neighboring coastal area and open ocean. Previous 

studies have noted these opposite trends, but the cause remains unclear due to 

insufficient study on teleconnections of this local signals to large-scale climate signals 

(e.g., Pacific Decadal Oscillation, PDO; El Niño–Southern Oscillation, ENSO). Using 

different period filters, wintertime SST anomaly in the Taiwan Strait (TS-SSTa) of 

different timescales were separated and connected to the large-scale climate signals. 

Besides the impact of global warming, we also found that the interdecadal signal of 

PDO contribute significantly to the warming and cooling trends of the wintertime TS-

SSTa during 1982–2014 (mostly the positive PDO phase). During the positive PDO 

phase, a sea level pressure (SLP) dipole develops at the North Pacific, leading to a 

northeasterly wind jet along the Eurasian eastern coast, and affecting the interdecadal 

wintertime TS-SSTa through the East Asia Winter Monsoon (EAWM) and North 

Pacific Subtropical Gyre. During the negative PDO phase, the influence from North 

Pacific weakens, and the tropical Pacific has a greater influence on the interannual 

wintertime TS-SSTa through the northward movement of the ENSO-related 

cyclone/anticyclone anomaly over East Asia. Thus, the influence from North Pacific 

(PDO) and tropical Pacific (ENSO) alternately control the TS-SSTa variation during 

the positive and negative PDO phases. 

来源：Springer 

发布时间：2022-06-04 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06270-9 
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31. Interdecadal changes in SST variability drivers in the 

Senegalese-upwelling: the impact of ENSO 

摘要：Sea surface temperature (SST) variability in the North Eastern Tropical 

Atlantic has its center of action in the Senegalese–Mauritanian upwelling system, 

where its drivers are wind-induced ocean dynamics and air–sea thermodynamic 

processes. Thus, a better understanding of the local wind variations, together with their 

predictability, contributes to a more comprehensive assessment of the SST variability 

in that region. In this study, we use monthly data from two ocean reanalyses, SODA 

and ORAS-5, and a regional forced-ocean simulation to characterize the interannual 

SST variability off the Senegalese Coast in the common period 1960–2008. Local 

indices of the mixed layer heat budget during the major upwelling season (February–

March–April) exhibit pronounced interannual to decadal variability. We demonstrate 

that the local interannual SST variability undergoes inter-decadal fluctuation and 

concomitant changes in its local and remote drivers. Off-Senegal SST variability was 

largely controlled by wind-induced Ekman transport during the 1960s–1970s, acting 

under favorable thermocline and mixed layer conditions. However, from 1980s 

onwards, the drastically reduced Ekman impact observed on local SSTs is associated 

with a deeper thermocline. This shift in the effectiveness of the dynamic mechanisms 

coincides with a more active ENSO teleconnection with upwelling before the 1980s. 

An extended SODA record reveals that the multidecadal modulator of the ENSO impact 

on the North-eastern Tropical Atlantic resembles the negative phase of the Atlantic 

Multidecadal Variability. Our results bring to light the fundamental role played by the 

global decadal background state in the activation of the drivers and air-sea mechanisms 

responsible for generating the interannual off-Senegal SST variability. 

来源：Springer 

发布时间：2022-06-04 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06311-3 

32. How Frequently Will the Persistent Heavy Rainfall over the 

Middle and Lower Yangtze River Basin in Summer 2020 Happen 

under Global Warming? 

摘要：The middle and lower Yangtze River basin (MLYRB) suffered persistent 

heavy rainfall in summer 2020, with nearly continuous rainfall for about six consecutive 
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weeks. How the likelihood of persistent heavy rainfall resembling that which occurred 

over the MLYRB in summer 2020 (hereafter 2020PHR-like event) would change under 

global warming is investigated. An index that reflects maximum accumulated 

precipitation during a consecutive five-week period in summer (Rx35day) is introduced. 

This accumulated precipitation index in summer 2020 is 60% stronger than the 

climatology, and a statistical analysis further shows that the 2020 event is a 1-in-70-

year event. The model projection results derived from the 50-member ensemble of 

CanESM2 and the multimodel ensemble (MME) of the CMIP5 and CMIP6 models 

show that the occurrence probability of the 2020PHR-like event will dramatically 

increase under global warming. Based on the Kolmogorov—Smirnoff test, one-third of 

the CMIP5 and CMIP6 models that have reasonable performance in reproducing the 

2020PHR-like event in their historical simulations are selected for the future projection 

study. The CMIP5 and CMIP6 MME results show that the occurrence probability of 

the 2020PHR-like event under the present-day climate will be double under lower-

emission scenarios (CMIP5 RCP4.5, CMIP6 SSP1-2.6, and SSP2-4.5) and 3–5 times 

greater under higher-emission scenarios (3.0 times for CMIP5 RCP8.5, 2.9 times for 

CMIP6 SSP3-7.0, and 4.8 times for CMIP6 SSP5-8.5). The inter-model spread of the 

probability change is small, lending confidence to the projection results. The results 

provide a scientific reference for mitigation of and adaptation to future climate change. 

来源：Springer 

发布时间：2022-06-03 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00376-022-1351-8 

33. Long-term trends in atmospheric rivers over East Asia 

摘要：Atmospheric rivers (ARs) play an important role in the climate of East Asia 

due to their close linkage to precipitation extremes. In this study, long-term trends in 

ARs over East Asia for the period 1951–2015 are investigated using long-term records 

of historical climate, including the ERA5 climate reanalysis and the APHRODITE 

precipitation dataset. These datasets are produced at a relatively high spatial resolution 

of 0.25°×0.25°, which allows for evaluation of the long-term trends in the fine-scale 

characteristics of ARs. The results indicate a significant decreasing trend in ARs and 

the associated precipitation over the north of East Asia. These dynamical changes 

dominate the decreasing trend of total summer precipitation amounts in parts of 

northern China. The decreasing trend in ARs over the north is principally related to the 

intensification and southward displacement of the southwesterly monsoon flow in 
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boreal summer. In contrast, increasing AR activity and the associated precipitation and 

heavy rain events over the south of East Asia are observed. These changes are 

associated with a warmer and more humid environment along AR axes, as well as the 

southward shift of ARs driven by the dynamical responses of the large-scale 

environments in the context of climate warming. These responses include the 

intensification of the upper-level westerly jet accompanied with the strengthening of 

the South Asian Anticyclone during summer season. Moreover, in contrast to the 

general decreasing trends in boreal summer, AR activity during boreal winter-spring 

exhibits significant increasing trends, implying a potential weakening of the seasonality 

of ARs. This study shows that ARs are important synoptic mechanisms within observed 

precipitation trends over East Asia, such that understanding their response to a warming 

climate is a prerequisite to characterizing the nature of future precipitation changes in 

this region. 

来源：Springer 

发布时间：2022-06-03 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06339-5 

34. The Super-large Ensemble Experiments of CAS FGOALS-

g3 

摘要：A super-large ensemble simulation dataset with 110 members has been 

produced by the fully coupled model FGOALS-g3 developed by researchers at the 

Institute of Atmospheric Physics, Chinese Academy of Sciences. This is the first dataset 

of large ensemble simulations with a climate system model developed by a Chinese 

modeling center. The simulation has the largest realizations up to now worldwide in 

terms of single-model initial-condition large ensembles. Each member includes a 

historical experiment (1850–2014) and an experiment (2015–99) under the very high 

greenhouse gas emissions Shared Socioeconomic Pathway scenario (SSP5-8.5). The 

dataset includes monthly and daily temperature, precipitation, and other variables, 

requiring storage of 275 TB. Additionally, the surface air temperature (SAT) and land 

precipitation simulated by the FGOALS-g3 super-large ensemble have been validated 

and projected. The ensemble can capture the response of SAT and land precipitation to 

external forcings well, and the internal variabilities can be quantified. The availability 

of more than 100 realizations will help researchers to study rare events and improve the 

understanding of the impact of internal variability on forced climate changes. 

来源：Springer 
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发布时间：2022-06-03 
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https://link.springer.com/article/10.1007/s00376-022-1439-1 

35. Improving Simulations of Vegetation Dynamics over the 

Tibetan Plateau: Role of Atmospheric Forcing Data and Spatial 

Resolution 

摘要：The efficacy of vegetation dynamics simulations in offline land surface 

models (LSMs) largely depends on the quality and spatial resolution of meteorological 

forcing data. In this study, the Princeton Global Meteorological Forcing Data (PMFD) 

and the high spatial resolution and upscaled China Meteorological Forcing Data 

(CMFD) were used to drive the Simplified Simple Biosphere model version 4/Top-

down Representation of Interactive Foliage and Flora Including Dynamics 

(SSiB4/TRIFFID) and investigate how meteorological forcing datasets with different 

spatial resolutions affect simulations over the Tibetan Plateau (TP), a region with 

complex topography and sparse observations. By comparing the monthly Leaf Area 

Index (LAI) and Gross Primary Production (GPP) against observations, we found that 

SSiB4/TRIFFID driven by upscaled CMFD improved the performance in simulating 

the spatial distributions of LAI and GPP over the TP, reducing RMSEs by 24.3% and 

20.5%, respectively. The multi-year averaged GPP decreased from 364.68 gC m–2 yr–

1 to 241.21 gC m–2 yr–1 with the percentage bias dropping from 50.2% to –1.7%. 

When using the high spatial resolution CMFD, the RMSEs of the spatial distributions 

of LAI and GPP simulations were further reduced by 7.5% and 9.5%, respectively. This 

study highlights the importance of more realistic and high-resolution forcing data in 

simulating vegetation growth and carbon exchange between the atmosphere and 

biosphere over the TP. 

来源：Springer 
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https://link.springer.com/article/10.1007/s00376-022-1426-6 

36. Turbulence characteristics within the atmospheric surface 

layer of the coastal region of Qatar 

摘要：The atmospheric turbulence characteristics in the coastal region of Qatar 

are analyzed using the measurements conducted on the shoreline (26.08 N, 51.36 E). 
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The micrometeorological data were collected, from August 2015 to September 2016, 

using sonic anemometers (20 Hz) at three heights and a weather station atop a 9-m 

tower. The turbulence characteristics are studied within the framework of Monin–

Obukhov similarity theory (MOST), in the presence of the coastal inhomogeneities 

generated by the sea and land surfaces coming together. The results show the wind from 

the north-west prevails during the entire test period, with the wind speed higher than 

that from other directions. The non-dimensional standard deviations of velocity 

components are found to be consistent the results reported around the world and match 

suggested MOST scaling, with a relatively greater value for the dissipation rate of 

turbulent kinetic energy. The flux Richardson number shows a larger scatter under the 

super-stable and super-unstable regimes. Moreover, the non-dimensional standard 

deviation of temperature does not align with the suggested model under near-neutral 

and very stable regimes, and the gradient Richardson number shows some negative 

values under stable regimes. Two different atmospheric daily stability patterns, 

‘orderly’ and ‘disheveled,’ are identified based on the wind conditions. The 

orderly stability pattern shows a daily descending and ascending trend during the 

sunrise and sunset periods, respectively, while the disheveled days follow a random 

pattern with no clear order. The two patterns are then related to the wind continuity and 

direction relative to the shoreline. 

来源：Springer 
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https://link.springer.com/article/10.1007/s10546-022-00709-6 

37. The Warming of the Tibetan Plateau in Response to 

Transient and Stabilized 2.0°C/1.5°C Global Warming Targets 

摘要：As “the third pole”, the Tibetan Plateau (TP) is sensitive to climate 

forcing and has experienced rapid warming in recent decades. This study analyzes 

annual and seasonal near-surface air temperature changes on the TP in response to 

transient and stabilized 2.0°C/1.5°C global warming targets based on simulations of the 

Community Earth System Model (CESM). Elevation-dependent warming (EDW) with 

faster warming at higher elevations is predicted. A surface energy budget analysis is 

adopted to uncover the mechanisms responsible for the temperature changes. Our 

results indicate a clear amplified warming on the TP with positive EDW in 2.0°C/1.5°

C warmer futures, especially in the cold season. Mean TP warming relative to the 
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reference period (1961–90) is dominated by an enhanced downward longwave 

radiation flux, while the variations in surface albedo shape the detailed pattern of EDW. 

For the same global warming level, the temperature changes under transient scenarios 

are ~0.2°C higher than those under stabilized scenarios, and the characteristics of EDW 

are broadly similar for both scenarios. These differences can be primarily attributed to 

the combined effects of differential downward longwave radiation, cloud radiative 

forcing, and surface sensible and latent heat fluxes. These findings contribute to a more 

detailed understanding of regional climate on the TP in response to the long-term 

climate goals of the Paris Agreement and highlight the differences between transient 

and stabilized warming scenarios. 

来源：Springer 
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✧人工智能气象应用 

本监测周期内，文献信息共更新 3条： 

1. AI-A map of global peatland extent created using machine learning 

(Peat-ML) 

摘要：Peatlands store large amounts of soil carbon and freshwater, constituting 

an important component of the global carbon and hydrologic cycles. Accurate 

information on the global extent and distribution of peatlands is presently lacking but 

is needed by Earth system models (ESMs) to simulate the effects of climate change on 

the global carbon and hydrologic balance. Here, we present Peat-ML, a spatially 

continuous global map of peatland fractional coverage generated using machine 

learning (ML) techniques suitable for use as a prescribed geophysical field in an ESM. 

Inputs to our statistical model follow drivers of peatland formation and include spatially 

distributed climate, geomorphological and soil data, and remotely sensed vegetation 

indices. Available maps of peatland fractional coverage for 14 relatively extensive 

regions were used along with mapped ecoregions of non-peatland areas to train the 

statistical model. In addition to qualitative comparisons to other maps in the literature, 

we estimated model error in two ways. The first estimate used the training data in a 

blocked leave-one-out cross-validation strategy designed to minimize the influence of 
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spatial autocorrelation. That approach yielded an average r2 of 0.73 with a root-mean-

square error and mean bias error of 9.11 % and  0.36 %, respectively. Our second error 

estimate was generated by comparing Peat-ML against a high-quality, extensively 

ground-truthed map generated by Ducks Unlimited Canada for the Canadian Boreal 

Plains region. This comparison suggests our map to be of comparable quality to 

mapping products generated through more traditional approaches, at least for boreal 

peatlands. 

来源：GMD 

发布时间：2022-06-20 
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https://gmd.copernicus.org/articles/15/4709/2022/ 

2. AI-Comprehensive assessment, review, and comparison of 

AI models for solar irradiance prediction based on different 

time/estimation intervals 

摘要：Solar energy-based technologies have developed rapidly in recent years, 

however, the inability to appropriately estimate solar energy resources is still a major 

drawback for these technologies. In this study, eight different artificial intelligence (AI) 

models namely; convolutional neural network (CNN), artificial neural network (ANN), 

long short-term memory recurrent model (LSTM), eXtreme gradient boost algorithm 

(XG Boost), multiple linear regression (MLR), polynomial regression (PLR), decision 

tree regression (DTR), and random forest regression (RFR) are designed and compared 

for solar irradiance prediction. Additionally, two hybrid deep neural network models 

(ANN-CNN and CNN-LSTM-ANN) are developed in this study for the same task. This 

study is novel as each of the AI models developed was used to estimate solar irradiance 

considering different timesteps (hourly, every minute, and daily average). Also, 

different solar irradiance datasets (from six countries in Africa) measured with various 

instruments were used to train/test the AI models. With the aim to check if there is a 

universal AI model for solar irradiance estimation in developing countries, the results 

of this study show that various AI models are suitable for different solar irradiance 

estimation tasks. However, XG boost has a consistently high performance for all the 

case studies and is the best model for 10 of the 13 case studies considered in this paper. 

The result of this study also shows that the prediction of hourly solar irradiance is more 

accurate for the models when compared to daily average and minutes timestep. The 

specific performance of each model for all the case studies is explicated in the paper. 

来源：Nature 
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3. AI-Global, high-resolution mapping of tropospheric ozone 

– explainable machine learning and impact of uncertainties 

摘要：Tropospheric ozone is a toxic greenhouse gas with a highly variable spatial 

distribution which is challenging to map on a global scale. Here, we present a data-

driven ozone-mapping workflow generating a transparent and reliable product. We map 

the global distribution of tropospheric ozone from sparse, irregularly placed 

measurement stations to a high-resolution regular grid using machine learning methods. 

The produced map contains the average tropospheric ozone concentration of the years 

2010–2014 with a resolution of 0.1° × 0.1°. The machine learning model is trained on 

AQ-Bench (“air quality benchmark dataset”), a pre-compiled benchmark dataset 

consisting of multi-year ground-based ozone measurements combined with an 

abundance of high-resolution geospatial data.Going beyond standard mapping methods, 

this work focuses on two key aspects to increase the integrity of the produced map. 

Using explainable machine learning methods, we ensure that the trained machine 

learning model is consistent with commonly accepted knowledge about tropospheric 

ozone. To assess the impact of data and model uncertainties on our ozone map, we show 

that the machine learning model is robust against typical fluctuations in ozone values 

and geospatial data. By inspecting the input features, we ensure that the model is only 

applied in regions where it is reliable.We provide a rationale for the tools we use to 

conduct a thorough global analysis. The methods presented here can thus be easily 

transferred to other mapping applications to ensure the transparency and reliability of 

the maps produced. 
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