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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 04月 01日 - 2022年 04月 30 日 

✧监测主题： 

专题研究——城市边界层、城市气象精细预报、城市气候与生态、人工智

能气象； 

❖专题研究 

✧城市边界层 

本监测周期内，文献信息共更新 3条： 

1. Large-Eddy Simulation of the Atmospheric Boundary Layer with 

Near-Wall Resolved Turbulence 

摘要：In this study, a large-eddy simulation (LES) code with the one-dimensional 

turbulence (ODT) wall model is tested for the simulation of the atmospheric boundary 

layer under neutral, stable, unstable and free-convection conditions. The ODT model 

provides a vertically refined flow field near the wall, which has small-scale fluctuations 

from the ODT stochastic turbulence model and an extension of the LES large-scale 

coherent structures. From this additional field, the lower boundary conditions needed 

by LES can be extracted. Results are compared to the LES using the classical algebraic 

wall model based on the Monin–Obukhov similarity theory (MOST), showing similar 

results in most of the domain with improvements in horizontal velocity and temperature 

spectra in the near-wall region for simulations of the neutral/stable/unstable cases. For 

the free-convection test, spectra from the ODT part of the flow were directly compared 

to spectra generated by LES-MOST at the same height, showing similar behaviour 

despite some degradation. Furthermore, the additional flow field improved the near-

wall vertical velocity skewness for the unstable/free-convection cases. The tool is 

demonstrated to provide adequate results without the need of any case-specific 

parameter tuning. Future studies involving complex physicochemical processes at the 

surface (such as the presence of vertically distributed sources and sinks of matter and 

energy) within a large domain are likely to benefit from this tool. 

来源：Springer 

发布时间：2022-04-26 

数据类型：期刊 

https://link.springer.com/article/10.1007/s10546-022-00702-z 
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2. Short-term effects of different PM2.5 ranges on daily all-cause 

mortality in Jinan, China 

摘要：To examine the effects of different PM2.5 concentration ranges on daily 

all-cause mortality, 8768 all-cause deaths were recorded in the database of the 

Shandong Provincial Hospital Affiliated to Shandong First Medical University. Data of 

air pollutants (PM2.5 and O3) concentration were provided by the Jinan Environment 

Monitoring Center. The relative risk of all-cause mortality was assessed using a quasi-

Poisson regression model after adjusting for confounding factors. The concentrations 

of PM2.5 were divided into four ranges 0?5g/m3; 35?5g/m3; 75?15g/m3; 115?50g/m3. 

There was no significant relationship between PM2.5 exposure and all-cause deaths in 

individuals aged?lt;?0years. However, for individuals aged?0years, there was a 

significant positive association between exposure concentrations and all-cause deaths 

within the ranges 0?5g/m3, 35?5g/m3, and 115?50g/m3 with a mortality increase of 

1.07 (1.01, 1.13), 1.03 (1.00, 1.05), and 1.05 (1.01, 1.08), respectively. When the 

population aged?0years was stratified into gender groups, exposure to PM2.5 in the 

range 0?5g/m3 increased the mortality risk in men but not women. All-cause mortality 

in women, but not men, increased significantly with exposure to PM2.5 in the ranges 

of 35?5, 75?15, and 115?50g/m3. 

来源：Nature 

发布时间：2022-04-05 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09057-4 

3. Returning long-range PM2.5 transport into the leeward of East 

Asia in 2021 after Chinese economic recovery from the COVID-19 

pandemic 

摘要：Changes in the aerosol composition of sulfate (SO42/sup>) and nitrate 

(NO3/sup>) from 2012 to 2019 have been captured as a paradigm shift in the region 

downwind of China. Specifically, SO42/sup> dramatically decreased and NO3/sup> 

dramatically increased over downwind locations such as western Japan due to the faster 

reduction of SO2 emissions than NOx emissions and the almost constant trend of NH3 

emissions from China. Emissions from China sharply decreased during COVID-19 

lockdowns in February arch 2020, after which China economic situation seemed to 

recover going into 2021. Given this substantial change in Chinese emissions, it is 

necessary to clarify the impact of long-range PM2.5 transport into the leeward of East 

Asia. In this study, ground-based aerosol compositions observed at three sites in 
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western Japan were analysed. The concentrations of PM2.5, SO42?/sup> and NO3?/sup> 

decreased in 2020 (during COVID-19) compared with 2018?019 (before COVID-19). 

In 2021 (after COVID-19), PM2.5 and NO3?/sup> increased and SO42?/sup> was 

unchanged. This suggests the returning long-range PM2.5 transport in 2021. From 

numerical simulations, the status of Chinese emissions during COVID-19 did not 

explain this returning impact in 2021. This study shows that the status of Chinese 

emissions in 2021 recovered to that before COVID-19. 

来源：Nature 

发布时间：2022-04-01 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09388-2 

 

✧城市气象精细预报 

本监测周期内，文献信息共更新 13条： 

1. On the application and grid-size sensitivity of the urban dispersion 

model CAIRDIO v2.0 under real city weather conditions 

摘要：There is a gap between the need for city-wide air-quality simulations 

considering the intra-urban variability and mircoscale dispersion features and the 

computational capacities that conventional urban microscale models require. This gap 

can be bridged by targeting model applications on the gray zone situated between the 

mesoscale and large-eddy scale. The urban dispersion model CAIRDIO is a new 

contribution to the class of computational-fluid dynamics models operating in this scale 

range. It uses a diffuse-obstacle boundary method to represent buildings as physical 

obstacles at gray-zone resolutions in the order of tens of meters. The main objective of 

this approach is to find an acceptable compromise between computationally 

inexpensive grid sizes for spatially comprehensive applications and the required 

accuracy in the description of building and boundary-layer effects. In this paper, 

CAIRDIO is applied on the simulation of black carbon and particulate matter dispersion 

for an entire mid-size city using a uniform horizontal grid spacing of 40m. For model 

evaluation, measurements from five operational air monitoring stations representative 

for the urban background and high-traffic roads are used. The comparison also includes 

the mesoscale host simulation, which provides the boundary conditions. The 

measurements show a dominant influence of the mixing layer evolution at background 

sites, and therefore both the mesoscale and large-eddy simulation (LES) results are in 

good agreement with the observed air pollution levels. In contrast, at the high-traffic 



北京气象学会气象科技信息监测简报（文献类），2022 年 4 月 
 

4 

sites the proximity to emissions and the interactions with the building environment lead 

to a significantly amplified diurnal variability in pollutant concentrations. These urban 

road conditions can only be reasonably well represented by CAIRDIO while the 

meosocale simulation indiscriminately reproduces a typical urban-background profile, 

resulting in a large positive model bias. Remaining model discrepancies are further 

addressed by a grid-spacing sensitivity study using offline-nested refined domains. The 

results show that modeled peak concentrations within street canyons can be further 

improved by decreasing the horizontal grid spacing down to 10?m, but not beyond. 

Obviously, the default grid spacing of 40?m is too coarse to represent the specific 

environment within narrow street canyons. The accuracy gains from the grid 

refinements are still only modest compared to the remaining model error, which to a 

large extent can be attributed to uncertainties in the emissions. Finally, the study shows 

that the proposed gray-scale modeling is a promising downscaling approach for urban 

air-quality applications. The results, however, also show that aspects other than the 

actual resolution of flow patterns and numerical effects can determine the simulations 

at the urban microscale. 

来源：GMD 

发布时间：2022-04-22 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/3315/2022/ 

2. On the impact of dropsondes on the ECMWF Integrated 

Forecasting System model (CY47R1) analysis of convection during 

the OTREC (Organization of Tropical East Pacific Convection) 

field campaign 

摘要：The Organization of Tropical East Pacific Convection (OTREC) field 

campaign, conducted August through October 2019, focuses on studying convection in 

the eastern Pacific and the Caribbean. An unprecedented number of dropsondes were 

deployed (648) during 22?missions to study the region of strong sea surface 

temperature (SST) gradients in the eastern Pacific region, the region just off the coast 

of Columbia, and in the uniform SST region in the southwestern Caribbean. The 

dropsondes were assimilated in the European Centre for Medium-Range Weather 

Forecasts (ECMWF) model. This study quantifies departures, observed minus the 

model value of a variable, in dropsonde denial experiments and studies time series of 

convective variables, saturation fraction which measures moisture and instability index 

and deep convective inhibition which quantify atmospheric stability and boundary layer 
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stability to convection, respectively. Departures are small whether dropsondes are 

assimilated or not, except in a special case of developing convection and organization 

prior to Tropical Storm Ivo where wind departures are significantly larger when 

dropsondes are not assimilated. Departures are larger in cloudy regions compared to 

cloud-free regions when comparing a vertically integrated departure with a cloudiness 

estimation. Abovementioned variables are all well represented by the model when 

compared to observations, with some systematic deviations in and above the boundary 

layer. Time series of these variables show artificial convective activity in the model, in 

the eastern Pacific region off the coast of Costa Rica, which we hypothesize occurs due 

to the overestimation of moisture content in that region. 

来源：GMD 

发布时间：2022-04-22 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/3371/2022/ 

3. Precipitation over southern Africa: is there consensus among 

global climate models (GCMs), regional climate models (RCMs) 

and observational data? 

摘要：The region of southern Africa (SAF) is highly vulnerable to the impacts of 

climate change and is projected to experience severe precipitation shortages in the 

coming decades. Ensuring that our modeling tools are fit for the purpose of assessing 

these changes is critical. In this work we compare a range of satellite products along 

with gauge-based datasets. Additionally, we investigate the behavior of regional climate 

simulations from the Coordinated Regional Climate Downscaling Experiment 

(CORDEX) – Africa domain, along with simulations from the Coupled Model 

Intercomparison Project Phase 5 (CMIP5) and Phase 6 (CMIP6). We identify 

considerable variability in the standard deviation of precipitation between satellite 

products that merge with rain gauges and satellite products that do not, during the rainy 

season (October–March), indicating high observational uncertainty for specific regions 

over SAF. Good agreement both in spatial pattern and the strength of the calculated 

trends is found between satellite and gauge-based products, however. Both CORDEX-

Africa and CMIP ensembles underestimate the observed trends during the analysis 

period. The CMIP6 ensemble displayed persistent drying trends, in direct contrast to 

the observations. The regional ensembles exhibited improved performance compared 

to their forcing (CMIP5), when the annual cycle and the extreme precipitation indices 

were examined, confirming the added value of the higher-resolution regional climate 

simulations. The CMIP6 ensemble displayed a similar behavior to CMIP5, but reducing 
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slightly the ensemble spread. However, we show that reproduction of some key SAF 

phenomena, like the Angola Low (which exerts a strong influence on regional 

precipitation), still poses a challenge for the global and regional models. This is likely 

a result of the complex climatic processes that take place. Improvements in 

observational networks (both in situ and satellite) as well as continued advancements 

in high-resolution modeling will be critical, in order to develop a robust assessment of 

climate change for southern Africa. 

来源：GMD 

发布时间：2022-04-22 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/3387/2022/ 

4. An ensemble-based statistical methodology to detect differences in 

weather and climate model executables 

摘 要 ：Since their first operational application in the 1950s, atmospheric 

numerical models have become essential tools in weather prediction and climate 

research. As such, they are subject to continuous changes, thanks to advances in 

computer systems, numerical methods, more and better observations, and the ever-

increasing knowledge about the atmosphere of earth. Many of the changes in today's 

models relate to seemingly innocuous modifications associated with minor code 

rearrangements, changes in hardware infrastructure, or software updates. Such changes 

are meant to preserve the model formulation, yet the verification of such changes is 

challenged by the chaotic nature of our atmosphere – any small change, even rounding 

errors, can have a significant impact on individual simulations. Overall, this represents 

a serious challenge to a consistent model development and maintenance framework. 

Here we propose a new methodology for quantifying and verifying the impacts of minor 

changes in the atmospheric model or its underlying hardware/software system by using 

ensemble simulations in combination with a statistical hypothesis test for instantaneous 

or hourly values of output variables at the grid-cell level. The methodology can assess 

the effects of model changes on almost any output variable over time and can be used 

with different underlying statistical hypothesis tests. We present the first applications 

of the methodology with the regional weather and climate model COSMO. While 

providing very robust results, the methodology shows a great sensitivity even to very 

small changes. Specific changes considered include applying a tiny amount of explicit 

diffusion, the switch from double to single precision, and a major system update of the 

underlying supercomputer. Results show that changes are often only detectable during 

the first hours, suggesting that short-term ensemble simulations (days to months) are 
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best suited for the methodology, even when addressing long-term climate simulations. 

Furthermore, we show that spatial averaging – as opposed to testing at all grid points – 

reduces the test's sensitivity for small-scale features such as diffusion. We also show 

that the choice of the underlying statistical hypothesis test is not essential and that the 

methodology already works well for coarse resolutions, making it computationally 

inexpensive and therefore an ideal candidate for automated testing. 

来源：GMD 

发布时间：2022-04-19 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/3183/2022/ 

5. On deep learning-based bias correction and downscaling of 

multiple climate models simulations 

摘要：Bias correcting and downscaling climate model simulations requires 

reconstructing spatial and intervariable dependences of the observations. However, the 

existing univariate bias correction methods often fail to account for such dependences. 

While the multivariate bias correction methods have been developed to address this 

issue, they do not consistently outperform the univariate methods due to various 

assumptions. In this study, using 20 state-of-the-art coupled general circulation models 

(GCMs) daily mean, maximum and minimum temperature (Tmean, Tmax and Tmin) 

from the Coupled Model Intercomparison Project phase 6 (CMIP6), we 

comprehensively evaluated the Super Resolution Deep Residual Network (SRDRN) 

deep learning model for climate downscaling and bias correction. The SRDRN model 

sequentially stacked 20 GCMs with single or multiple input-output channels, so that 

the biases can be efficiently removed based on the relative relations among different 

GCMs against observations, and the intervariable dependences can be retained for 

multivariate bias correction. It corrected biases in spatial dependences by deeply 

extracting spatial features and making adjustments for daily simulations according to 

observations. For univariate SRDRN, it considerably reduced larger biases of Tmean 

in space, time, as well as extremes compared to the quantile delta mapping (QDM) 

approach. For multivariate SRDRN, it performed better than the dynamic Optimal 

Transport Correction (dOTC) method and reduced greater biases of Tmax and Tmin but 

also reproduced intervariable dependences of the observations, where QDM and dOTC 

showed unrealistic artifacts (Tmax Tmin). Additional studies on the deep learning-

based approach may bring climate model bias correction and downscaling to the next 

level. 

来源：Springer 
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发布时间：2022-04-15 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06277-2 

6. SWAT and IHACRES models for the simulation of rainfall-runoff 

of Dez watershed 

摘要：Due to the scarcity of meteorological observation stations 

in some areas, there is not enough data available for hydrological 

simulation as one of the main subjects of hydrology and environmental 

subjects. This can be partially solved by extracting the required data 

from global climate centers. The essential data for modeling rainfall-

runoff of Dez watershed (16,000 km2), Khuzestan province, Iran, for a 

20-year period (1990–2010) were obtained from NCEP CFSR climate center. 

The simulation (calibration and validation) was done by Soil and Water 

Assessment Tool (SWAT) and Identification of Unit Hydrographs and 

Component Flows from Rainfall, Evapotranspiration and Streamflow 

(IHACRES) models. The SWAT-CUP software has been used for optimization, 

calibrating and analyzing the uncertainty of the SWAT model by 

communicating with the model. The ability of the models to simulate 

the runoff of the basin was determined using the coefficient of 

determination (R2) and Nash–Sutcliffe efficiency (NSE). R2 and NSE 

for the SWAT model were 0.75, and 0.78 (calibration), and 0.59 and 

0.72 (validation); for the IHACRES model, they were equal to 0.63 and 

0.69 (calibration), and 0.54 and 0.66 (validation), respectively. The 

SWAT model performed better than the IHACRES model by efficiently using 

the climatic database of NCEP CFSR center. The IHACRES model was also 

able to simulate the runoff of the watershed with a relatively high 

correlation with the observational data. It is possible to simulate 

and predict rainfall-runoff of the Dez watershed using the tested 

models for taking the measures, which may avoid natural phenomenon 

including flooding. 

来源：Springer 

发布时间：2022-04-12 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06215-2 
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7. Multi-week prediction of livestock chill conditions associated with 

the northwest Queensland floods of February 2019 

摘要：The compound extremeweather event that impacted northern Queensland 

in February 2019 featured record-breaking rainfall, persistent high wind gusts and 

relatively cold day-time temperatures. This caused livestock losses numbering around 

500,000 in the northwest Queensland Gulf region. In this study, we examine the 

livestock chill conditions associated with this week-long compound weather event and 

its potential for prediction from eleven world-leading sub-seasonal to seasonal (S2S) 

forecast systems. The livestock chill index combines daily rainfall, wind and surface 

temperature data. Averaged over the event week, the potential heat loss of livestock was 

in the moderate to high category, with severe conditions on the day of peak rainfall (5 

February). Using calibrated forecasts from the Bureau of Meteorology's S2S forecast 

system, ACCESS-S1, a 1-week lead prediction showed a 20?0% probability of extreme 

livestock chill conditions over the northwest Queensland Gulf region, however the 

highest probabilities were located to the west of where the greatest livestock impacts 

were observed. Of the remaining ten S2S systems, around half predicted a more than 

20% chance of extreme conditions, more than twice the climatological probability. It 

appears that the prediction accuracy arose from the skilful forecasts of extreme rainfall, 

as opposed to cold day-time temperature and strong wind forecasts. Despite a clear 

association between the observed extreme weather conditions and an active 

Maddenulian Oscillation (MJO) event stalling in the western Pacific, the majority of 1-

week lead S2S forecasts showed little indication of a slow-down in the MJO. As the 

livestock chill index was developed for southern Australian sheep, it may not be the 

best metric to represent the effects of exposure on tropical cattle breeds. Hence, this 

study draws attention to the need for tailored diagnostics that better represent the cold 

effects of summer tropical cyclones and tropical depressions on northern Australian 

livestock. 

来源：Nature 

发布时间：2022-04-08 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09666-z 

8. Regional climate modeling to understand Tibetan heating remote 

impacts on East China precipitation 

摘要：The Tibetan Plateau, as a major elevated heat source, plays a critical role 

in the Asian monsoon and global climate. Observational data revealed significant 
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correlations between spring surface air temperature in the Tibetan Plateau and 

downstream summer precipitation interannual variations. Sensitivity experiments using 

the regional Climate-Weather Research and Forecasting model (CWRF) were 

conducted to understand the physical processes and mechanisms underlying such 

delayed teleconnections. A positive temperature forcing was imposed over the plateau 

on the surface and subsurface soil layers only at the initial conditions around May 1st, 

2003. This regional forcing quickly induces positive perturbations in local air 

temperature and, more importantly, maintains its signal in local soil, especially deep 

layers, for several months. Consequently, the soil temperature serves as a charged 

capacitor to modulate the planetary atmospheric circulation and through Rossby wave 

chains to cause significant summer precipitation anomalies over broad regions. This 

relayed teleconnection pattern is consistent with that identified from observational data 

records and CWRF climate simulations during 1980–2015. Diagnostic analyses of 

observations and simulations suggest that the Tibetan Plateau heating significantly 

impacts summer East Asian monsoon climate through influencing the South Asian High 

and shifting the East Asian jet. 

来源：Springer 

发布时间：2022-04-07 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06266-5 

9. Coupling a weather model directly to GNSS orbit determination – 

case studies with OpenIFS 

摘要：Neutral gas atmosphere bends and delays propagation of microwave 

signals in satellite-based navigation. Weather prediction models can be used to estimate 

these effects by providing three-dimensional refraction fields to ray-trace the signal 

delays. In this study, a global numerical weather prediction model (Open Integrated 

Forecasting System (OpenIFS) licensed for Academic use by the European Centre for 

Medium-Range Weather Forecast) is used to generate the refraction fields. The ray-

traced slant delays are supplied as such – in contrast to mapping – for an orbit solver 

(GROOPS (Gravity Recovery Object Oriented Programming System) software toolkit 

of Graz University of Technology) which applies the raw observation method. Here we 

show that such a close coupling is possible without need for major additional 

modifications in the solver codes. The main finding here is that the adopted approach 

provides a very good a priori model for the atmospheric effects on navigation signals. 

We suspect that removal of the intermediate mapping step allows us to take advantage 

of the local refraction field asymmetries in the GNSS signal processing. Moreover, the 
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direct coupling helps in identifying deficiencies in the slant delay computation because 

the modeling errors are not convoluted in the mapping procedures. These conclusions 

appear robust, despite the relatively small data set of raw code and phase observations 

covering the core network of 66 ground-based stations of the International GNSS 

Service over 1-month periods in December 2016 and June 2017. More generally, the 

new configuration enhances our control of geodetic and meteorological aspects of the 

orbit problem. This is pleasant because we can, for instance, regulate at will the weather 

model output frequency and increase coverage of spatiotemporal aspects of weather 

variations. The direct coupling of a weather model in precise GNSS orbit determination 

presented in this paper provides a unique framework for benefiting even more widely 

than previously the apparent synergies in space geodesy and meteorology. 

来源：GMD 

发布时间：2022-04-06 

数据类型：期刊 

https://gmd.copernicus.org/articles/15/2763/2022/ 

10. System dynamics modeling of lake water management under 

climate change 

摘要：Lake Urmia, the twentieth largest lake in the world, is the most valuable 

aquatic ecosystem in Iran. The lake water level has decreased in recent years due to 

human activities and climate change. Several studies have highlighted the significant 

roles of climatic and anthropogenic factors on the shrinkage of the lake. Management 

policies for water resources harvesting must be adopted to adapt to climate change and 

avoid the consequent problems stemming from the drought affecting Lake Urmia, and 

rationing must be applied to the upstream water demands. This study analyzes strategies 

and evaluates their effectiveness in overcoming the Urmia Lake crisis. Specifically, 

system dynamics analysis was performed for simulating the water volume of Lake 

Urmia, and the Hadley Centre coupled model was applied to project surface 

temperature and precipitation for two future periods: 2021?050 and 2051?080. Six 

management scenarios were considered for decreasing the allocation of agricultural 

water demand corresponding to two options: (1) one-reservoir option (Bukan reservoir 

only), and (2) six-reservoir option. The net inflow of Urmia Lake was simulated for the 

two future periods with the IHACRES model and with artificial neural network models 

under the six management scenarios. The annual average volumes of Lake Urmia would 

be 30€?09 and 12€?09 m3 over the first and second future periods, respectively, without 

considering the management scenarios. The lake volumes would rise by about 50% and 

75% for the first and second periods, respectively under the management scenarios that 
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involve strict protective measures and elimination of the effect of all dams and their 

reservoirs. Implementing strict measures would increase the annual average lake 

volume to 21€?09 m3 in the second period; yet, this volume would be less than the 

long-term average and strategic volume. The human water use would be completely 

eliminated under Scenario 6. Nevertheless, Lake Urmia would experience a 

considerable loss of storage because of drought. 

来源：Nature 

发布时间：2022-04-06 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09212-x 

11. Understanding rainfall prediction skill over the Sahel in NMME 

seasonal forecast 

摘要：Sahelian rainfall presents large interannual variability which is partly 

controlled by the sea surface temperature anomalies (SSTa) over the eastern 

Mediterranean, equatorial Pacific and Atlantic oceans, making seasonal prediction of 

rainfall changes in Sahel potentially possible. However, it is not clear whether seasonal 

forecast models present skill to predict the Sahelian rainfall anomalies. Here, we 

consider the set of models from the North American Multi-model ensemble (NMME) 

and analyze their skill in predicting the Sahelian precipitation and address the sources 

of this skill. Results show that though the skill in predicting the Sahelian rainfall is 

generally low, it can be mostly explained by a combination of how well models predict 

the SSTa in the Mediterranean and in the equatorial Pacific regions, and how well they 

simulate the teleconnections of these SSTa with Sahelian rainfall. Our results suggest 

that Sahelian rainfall skill is improved for those models in which the Pacific SST—

Sahel rainfall teleconnection is correctly simulated. On the other hand, models present 

a good ability to reproduce the sign of the Mediterranean SSTa—Sahel teleconnection, 

albeit with underestimated amplitude due to an underestimation of the variance of the 

SSTa over this oceanic region. However, they fail to correctly predict the SSTa over 

this basin, which is the main reason for the poor Sahel rainfall skill in models. Therefore, 

results suggest models need to improve their ability to reproduce the variability of the 

SSTa over the Mediterranean as well as the teleconnections of Sahelian rainfall with 

Pacific and Mediterranean SSTa. 

来源：Springer 

发布时间：2022-04-05 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06263-8 
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12. Assessing free tropospheric quasi-equilibrium for different GCM 

resolutions using a cloud-resolving model simulation of tropical 

convection 

摘要：This study examines the free-tropospheric quasi-equilibrium at different 

global climate model (GCM) resolutions using the simulation of tropical convection by 

a cloud-resolving model during the Tropical Western Pacific International Cloud 

Experiment. The simulated dynamic and thermodynamic fields within the model 

domain are averaged over subdomains of different sizes equivalent to different GCM 

resolutions. These coarse-grained fields are then used to compute CAPE and its change 

with time, and their relationships with simulated convection. Results show that CAPE 

change with time is controlled predominantly by variations of thermodynamic 

properties in the planetary boundary layer for all subdomain sizes ranging from 64 to 

4km. Lag correlation analysis shows that CAPE generation by the free-tropospheric 

dynamical advection (dCAPEls) leads convective precipitation but is in phase with 

convective mass flux at 600mb and 500mb vertical velocity for all subdomain sizes. 

However, the correlation coefficients and regression slopes decrease as the subdomain 

size decreases for subdomain sizes smaller than 16km. This is probably due to increased 

randomness of convection and more scale-dependence of the relationships when the 

subdomain size reaches the grey zone. By examining the sensitivity of the relationships 

of convection with dCAPEls to temporal scales in different subdomain size, it shows 

that the quasi-equilibrium between dCAPEls and convection holds well for timescales 

of 30min or longer at all subdomain sizes. These results suggest that the free 

tropospheric quasi-equilibrium assumption may still be useable even for GCM 

resolutions in the grey zone. 

来源：Springer 

发布时间：2022-04-04 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06232-1 

13. Why coupled general circulation models overestimate the ENSO 

and Indian Summer Monsoon Rainfall (ISMR) relationship? 

摘要：Interannual variability of the Indian Summer Monsoon Rainfall (ISMR) is 

modulated by Sea Surface Temperature (SST) anomalies over Indo-Pacific Oceans, 

especially by the El Nino Southern Oscillation (ENSO). In general, coupled models 

used for seasonal prediction overestimate the correlation between ENSO and ISMR 

compared to observations. By analysing the observational data from 1982 to 2017, this 
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study shows that the relationship between ENSO and ISMR is weak during August 

compared to the other months of the summer monsoon season (June, July, and 

September). This weak association between ENSO and ISMR during August is due to 

an increase in the synoptic variability. Thus, the effect of large-scale flow dominated 

by ENSO is suppressed by the formation of a synoptic system in the Bay of Bengal 

(BoB), making ENSO-ISMR relation feeble in August. The data analysis of various 

coupled models shows that all models underestimate synoptic variability, due to which 

simulated ENSO-ISMR relation is overestimated during August. Coupled model 

exhibit strong biases in relative humidity and cyclonic circulation over the northern 

BoB hence underestimating the synoptic variability. 

来源：Springer 

发布时间：2022-04-01 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06253-w 

 

✧城市气候与生态 

本监测周期内，文献信息共更新 4条： 

1. Temporal downscaling of daily precipitation to 10min data for 

assessment of climate change impact on floods in small-size 

watersheds applied to Jinju, South Korea 

摘要：The earth system model (ESM) mostly provides an output of hydrological 

variables at a daily scale, such as precipitation. Finer temporal scale data of 

precipitation is required for assessing the impact of climate change on floods, especially 

in small-size urban and mountainous watersheds which are vulnerable to floods. This 

study enhanced population-based nonparametric temporal downscaling (PNTD) to 

downscale daily precipitation to 10-min precipitation (P10M), and tested it in the Jinju 

area, South Korea, that includes both urban and mountainous areas. Results indicated 

that the enhanced PNTD model reproduced the key statistics of the P10M data and the 

statistical characteristics of extreme events represented by the annual maximum 

precipitation (AMP) series of different durations. Also, the daily precipitation of 19 

ESMs with the base and future scenarios, called shared socio-economic pathways, for 

245 and 585 conditions were applied and downscaled to P10M data. It was found that 

the future P10M precipitation scenarios were downscaled satisfactorily by preserving 

the difference between base and future scenarios of the AMP data. Also, results showed 

that the uncertainty from ESMs was about 10 times larger than from temporal 

downscaling and it indicated that the uncertainty in temporal downscaling can be 
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acceptable. The P10M data can be employed for deriving intensity–duration–frequency 

curves needed for designing urban drainage systems and other hydraulic and hydrologic 

structures and for installing flood warning systems. 

来源：Springer 

发布时间：2022-04-15 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06216-1 

2. Large-scale forecasting of Heracleum sosnowskyi habitat 

suitability under the climate change on publicly available data 

摘要：This research aims to establish the possible habitat suitability of Heracleum 

sosnowskyi (HS), one of the most aggressive invasive plants, in current and future 

climate conditions across the territory of the European part of Russia. We utilised a 

species distribution modelling framework using publicly available data of plant 

occurrence collected in citizen science projects (CSP). Climatic variables and soil 

characteristics were considered to follow possible dependencies with environmental 

factors. We applied Random Forest to classify the study area. We addressed the problem 

of sampling bias in CSP data by optimising the sampling size and implementing a 

spatial cross-validation scheme. According to the Random Forest model built on the 

finally selected data shape, more than half of the studied territory in the current climate 

corresponds to a suitability prediction score higher than 0.25. The forecast of habitat 

suitability in future climate was highly similar for all climate models. Almost the whole 

studied territory showed the possibility for spread with an average suitability score of 

0.4. The mean temperature of the wettest quarter and precipitation of wettest month 

demonstrated the highest influence on the HS distribution. Thus, currently, the whole 

study area, excluding the north, may be considered as s territory with a high risk of HS 

spreading, while in the future suitable locations for the HS habitat will include high 

latitudes. We showed that chosen geodata pre-processing, and cross-validation based 

on geospatial blocks reduced significantly the sampling bias. Obtained predictions 

could help to assess the risks accompanying the studied plant invasion capturing the 

patterns of the spread, and can be used for the conservation actions planning. 

来源：Nature 

发布时间：2022-04-12 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09953-9 
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3. System dynamics modeling of lake water management under 

climate change 

摘要：Lake Urmia, the twentieth largest lake in the world, is the most valuable 

aquatic ecosystem in Iran. The lake water level has decreased in recent years due to 

human activities and climate change. Several studies have highlighted the significant 

roles of climatic and anthropogenic factors on the shrinkage of the lake. Management 

policies for water resources harvesting must be adopted to adapt to climate change and 

avoid the consequent problems stemming from the drought affecting Lake Urmia, and 

rationing must be applied to the upstream water demands. This study analyzes strategies 

and evaluates their effectiveness in overcoming the Urmia Lake crisis. Specifically, 

system dynamics analysis was performed for simulating the water volume of Lake 

Urmia, and the Hadley Centre coupled model was applied to project surface 

temperature and precipitation for two future periods: 2021?050 and 2051?080. Six 

management scenarios were considered for decreasing the allocation of agricultural 

water demand corresponding to two options: (1) one-reservoir option (Bukan reservoir 

only), and (2) six-reservoir option. The net inflow of Urmia Lake was simulated for the 

two future periods with the IHACRES model and with artificial neural network models 

under the six management scenarios. The annual average volumes of Lake Urmia would 

be 30€?09 and 12€?09 m3 over the first and second future periods, respectively, without 

considering the management scenarios. The lake volumes would rise by about 50% and 

75% for the first and second periods, respectively under the management scenarios that 

involve strict protective measures and elimination of the effect of all dams and their 

reservoirs. Implementing strict measures would increase the annual average lake 

volume to 21€?09 m3 in the second period; yet, this volume would be less than the 

long-term average and strategic volume. The human water use would be completely 

eliminated under Scenario 6. Nevertheless, Lake Urmia would experience a 

considerable loss of storage because of drought. 

来源：Nature 

发布时间：2022-04-06 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09212-x 

4. Effects of combined abiotic stresses on nutrient content of 

European wheat and implications for nutritional security under 

climate change 
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摘要：Climate change is causing problems for agriculture, but the effect of 

combined abiotic stresses on crop nutritional quality is not clear. Here we studied the 

effect of 10 combinations of climatic conditions (temperature, CO2, O3 and drought) 

under controlled growth chamber conditions on the grain yield, protein, and mineral 

content of 3 wheat varieties. Results show that wheat plants under O3 exposure alone 

concentrated5 to1% more grain N, Fe, Mg, Mn P and Zn, reduced K by €%, and C did 

not change. Ozone in the presence of elevated CO2 and higher temperature enhanced 

the content of Fe, Mn, P and Zn by 28%. Water-limited chronic O3 exposure resulted 

in to??6% higher concentrations of all the minerals, except K. The effect of climate 

abiotic factors could increase the ability of wheat to meet adult daily dietary 

requirements by% to2% for protein, Zn and Fe, but decrease those of Mg, Mn and P by 

€% to €%, and K by €2%. The role of wheat in future nutrition security is discussed. 

来源：Nature 

发布时间：2022-04-05 

数据类型：期刊 

https://www.nature.com/articles/s41598-022-09538-6 

 

✧人工智能气象 

本监测周期内，文献信息共更新 1条： 

1. On deep learning-based bias correction and downscaling of 

multiple climate models simulations 

摘要：Bias correcting and downscaling climate model simulations requires 

reconstructing spatial and intervariable dependences of the observations. However, the 

existing univariate bias correction methods often fail to account for such dependences. 

While the multivariate bias correction methods have been developed to address this 

issue, they do not consistently outperform the univariate methods due to various 

assumptions. In this study, using 20 state-of-the-art coupled general circulation models 

(GCMs) daily mean, maximum and minimum temperature (Tmean, Tmax and Tmin) 

from the Coupled Model Intercomparison Project phase 6 (CMIP6), we 

comprehensively evaluated the Super Resolution Deep Residual Network (SRDRN) 

deep learning model for climate downscaling and bias correction. The SRDRN model 

sequentially stacked 20 GCMs with single or multiple input-output channels, so that 

the biases can be efficiently removed based on the relative relations among different 

GCMs against observations, and the intervariable dependences can be retained for 

multivariate bias correction. It corrected biases in spatial dependences by deeply 
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extracting spatial features and making adjustments for daily simulations according to 

observations. For univariate SRDRN, it considerably reduced larger biases of Tmean 

in space, time, as well as extremes compared to the quantile delta mapping (QDM) 

approach. For multivariate SRDRN, it performed better than the dynamic Optimal 

Transport Correction (dOTC) method and reduced greater biases of Tmax and Tmin but 

also reproduced intervariable dependences of the observations, where QDM and dOTC 

showed unrealistic artifacts (Tmax Tmin). Additional studies on the deep learning-

based approach may bring climate model bias correction and downscaling to the next 

level. 

来源：Springer 

发布时间：2022-04-15 

数据类型：期刊 

https://link.springer.com/article/10.1007/s00382-022-06277-2 

 


