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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：   

2021年 12月 01 日 - 2021年 12月 31日
 

✧监测主题： 

行业动态——文献信息；
 

❖文献动态 

✧文献信息 

本监测周期内，文献信息共更新 11条： 

 

How well can inverse analyses of high-resolution satellite data resolve 

heterogeneous methane fluxes? Observing system simulation 

experiments with the GEOS-Chem adjoint model (v35)  

摘要：We perform observing system simulation experiments (OSSEs) with the 

GEOS-Chem adjoint model to test how well methane emissions over North America can 

be resolved using measurements from the TROPOspheric Monitoring Instrument 

(TROPOMI) and similar high-resolution satellite sensors. We focus analysis on the 

impacts of (i) spatial errors in the prior emissions and (ii) model transport errors. Along 

with a standard scale factor (SF) optimization we conduct a set of inversions using 

alternative formalisms that aim to overcome limitations in the SF-based approach that 

arise for missing sources. We show that 4D-Var analysis of the TROPOMI data can 

improve monthly emission estimates at 25 km even with a spatially biased prior or 

model transport errors (42 %–93 % domain-wide bias reduction; R increases from 0.51 

up to 0.73). However, when both errors are present, no single inversion framework can 

successfully improve both the overall bias and spatial distribution of fluxes relative to the 

prior on the 25 km model grid. In that case, the ensemble-mean optimized fluxes have a 

domain-wide bias of 77 Gg d−1 (comparable to that in the prior), with spurious source 

adjustments compensating for the transport errors. Increasing observational coverage 

through longer-timeframe inversions does not significantly change this picture. An 

inversion formalism that optimizes emission enhancements rather than scale factors 

exhibits the best performance for identifying missing sources, while an approach 

combining a uniform background emission with the prior inventory yields the best 
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performance in terms of overall spatial fidelity – even in the presence of model transport 

errors. However, the standard SF optimization outperforms both of these for the 

magnitude of the domain-wide flux. For the common scenario in which prior errors are 

non-random, approximate posterior error reduction calculations (derived via gradient-

based randomization) for the inversions reflect the sensitivity to observations but have no 

spatial correlation with the actual emission improvements. This demonstrates that such 

information content analysis can be used for general observing system characterization 

but does not describe the spatial accuracy of the posterior emissions or of the actual 

emission improvements. Findings here highlight the need for careful evaluation of 

potential missing sources in prior emission datasets and for robust accounting of model 

transport errors in inverse analyses of the methane budget. 

来源：GMD 

发布时间：2021-12-23 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7775/2021/ 

HydroPy (v1.0): a new global hydrology model written in Python 

摘要：Global hydrological models (GHMs) are a useful tool in the assessment of 

the land surface water balance. They are used to further the understanding of interactions 

between water balance components and their past evolution as well as potential future 

development under various scenarios. While GHMs have been part of the hydrologist's 

toolbox for several decades, the models are continuously being developed. In our study, 

we present the HydroPy model, a revised version of an established GHM, the Max Planck 

Institute for Meteorology's Hydrology Model (MPI-HM). Being rewritten in Python, the 

new model requires much less effort in maintenance, and due to its flexible infrastructure, 

new processes can be easily implemented. Besides providing a thorough documentation 

of the processes currently implemented in HydroPy, we demonstrate the skill of the 

model in simulating the land surface water balance. We find that evapotranspiration is 

reproduced realistically for the majority of the land surface but is underestimated in the 

tropics. The simulated river discharge correlates well with observations. Biases are 

evident for the annual accumulated discharge; however, they can – at least to some extent 

– be attributed to discrepancies between the meteorological model forcing data and the 

observations. Finally, we show that HydroPy performs very similarly to MPI-HM and 

thus conclude the successful transition from MPI-HM to HydroPy. 

来源：GMD 



城市气象科技信息监测简报（文献类），2021年 12月 

6 

发布时间：2021-12-23 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7795/2021/ 

Non-Hydrostatic RegCM4 (RegCM4-NH): model description and case 

studies over multiple domains 

摘要：We describe the development of a non-hydrostatic version of the regional 

climate model RegCM4, called RegCM4-NH, for use at convection-permitting 

resolutions. The non-hydrostatic dynamical core of the Mesoscale Model MM5 is 

introduced in the RegCM4, with some modifications to increase stability and 

applicability of the model to long-term climate simulations. Newly available explicit 

microphysics schemes are also described, and three case studies of intense convection 

events are carried out in order to illustrate the performance of the model. They are all run 

at a convection-permitting grid spacing of 3 km over domains in northern California, 

Texas and the Lake Victoria region, without the use of parameterized cumulus convection. 

A substantial improvement is found in several aspects of the simulations compared to 

corresponding coarser-resolution (12 km) runs completed with the hydrostatic version of 

the model employing parameterized convection. RegCM4-NH is currently being used in 

different projects for regional climate simulations at convection-permitting resolutions 

and is intended to be a resource for users of the RegCM modeling system.来源：GMD 

发布时间：2021-12-21 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7705/2021/ 

ChAP 1.0: a stationary tropospheric sulfur cycle for Earth system 

models of intermediate complexity 

摘要：A stationary, computationally efficient scheme ChAP1.0 (Chemical and 

Aerosol Processes, version 1.0) for the sulfur cycle in the troposphere is developed. This 

scheme is designed for Earth system models of intermediate complexity (EMICs). 

The scheme accounts for sulfur dioxide emissions into the atmosphere, its deposition to 

the surface, oxidation to sulfates, and dry and wet deposition of sulfates on the surface. 

The calculations with the scheme are forced by anthropogenic emissions of sulfur dioxide 

into the atmosphere for 1850–2000 adopted from the CMIP5 dataset and by the ERA-

Interim meteorology assuming that natural sources of sulfur into the atmosphere remain 

unchanged during this period. The ChAP output is compared to changes of the 
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tropospheric sulfur cycle simulations with the CMIP5 data, with the IPCC TAR ensemble, 

and with the ACCMIP phase II simulations. In addition, in regions of strong 

anthropogenic sulfur pollution, ChAP results are compared to other data, such as the 

CAMS reanalysis, EMEP MSC-W, and individual model simulations. Our model 

reasonably reproduces characteristics of the tropospheric sulfur cycle known from these 

information sources. In our scheme, about half of the emitted sulfur dioxide is deposited 

to the surface, and the rest is oxidised into sulfates. In turn, sulfates are mostly removed 

from the atmosphere by wet deposition. The lifetimes of the sulfur dioxide and sulfates in 

the atmosphere are close to 1 and 5 d, respectively. The limitations of the scheme are 

acknowledged, and the prospects for future development are figured out. Despite its 

simplicity, ChAP may be successfully used to simulate anthropogenic sulfur pollution in 

the atmosphere at coarse spatial scales and timescales. 

来源：GMD 

发布时间：2021-12-21 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7725/2021/ 

Reduced-complexity air quality intervention modeling over China: the 

development of InMAPv1.6.1-China and a comparison with CMAQv5.2 

摘要：This paper presents the first development and evaluation of a reduced-

complexity air quality model for China. In this study, the reduced-complexity 

Intervention Model for Air Pollution over China (InMAP-China) is developed by linking 

a regional air quality model, a reduced-complexity air quality model, an emission 

inventory database for China, and a health impact assessment model to rapidly estimate 

the air quality and health impacts of emission sources in China. The modeling system is 

applied over mainland China for 2017 under various emission scenarios. A 

comprehensive model evaluation is conducted by comparison against conventional 

Community Multiscale Air Quality (CMAQ) modeling system simulations and ground-

based observations. We found that InMAP-China satisfactorily predicted total 

PM2.5 concentrations in terms of statistical performance. Compared with the observed 

PM2.5 concentrations, the mean bias (MB), normalized mean bias (NMB) and correlations 

of the total PM2.5 concentrations are −8.1 µg m−3, −18 % and 0.6, respectively. The 

statistical performance is considered to be satisfactory for a reduced-complexity air 

quality model and remains consistent with that evaluated in the USA. The 
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underestimation of total PM2.5 concentrations was mainly caused by its composition, 

primary PM2.5. In terms of the ability to quantify source contributions of 

PM2.5 concentrations, InMAP-China presents similar results to those based on the CMAQ 

model, with variation mainly caused by the different treatment of secondary inorganic 

aerosols in the two models. Focusing on the health impacts, the annual PM2.5-related 

premature mortality estimated using InMAP-China in 2017 was 1.92 million, which was 

250 000 deaths lower than estimated based on CMAQ simulations as a result of the 

underestimation of PM2.5 concentrations. This work presents a version of the reduced-

complexity air quality model over China that provides a powerful tool to rapidly assess 

the air quality and health impacts associated with control policy and to quantify the 

source contribution attributable to many emission sources. 

来源：GMD 

发布时间：2021-12-16 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7621/2021/ 

High-resolution modeling of the distribution of surface air pollutants 

and their intercontinental transport by a global tropospheric 

atmospheric chemistry source–receptor model (GNAQPMS-SM) 

摘要：Many efforts have been devoted to quantifying the impact of intercontinental 

transport on global air quality by using global chemical transport models with horizontal 

resolutions of hundreds of kilometers in recent decades. In this study, a global online air 

quality source–receptor model (GNAQPMS-SM) is designed to effectively compute the 

contributions of various regions to ambient pollutant concentrations. The newly 

developed model is able to quantify source–receptor (S-R) relationships in one simulation 

without introducing errors by nonlinear chemistry. We calculate the surface and planetary 

boundary layer (PBL) S-R relationships in 19 regions over the whole globe for ozone 

(O3), black carbon (BC), and non-sea-salt sulfate (nss-sulfate) by conducting a high-

resolution (0.5∘ × 0.5∘) simulation for the year 2018. The model exhibits a realistic 

capacity in reproducing the spatial distributions and seasonal variations of tropospheric 

O3, carbon monoxide, and aerosols at global and regional scales – Europe (EUR), North 

America (NAM), and East Asia (EA). The correlation coefficient (R) and normalized 

mean bias (NMB) for seasonal O3 at global background and urban–rural sites ranged from 

0.49 to 0.87 and −2 % to 14.97 %, respectively. For aerosols, the R and NMB in EUR, 
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NAM, and EA mostly exceed 0.6 and are within ±15 %. These statistical parameters 

based on this global simulation can match those of regional models in key regions. The 

simulated tropospheric nitrogen dioxide and aerosol optical depths are generally in 

agreement with satellite observations. The model overestimates ozone concentrations in 

the upper troposphere and stratosphere in the tropics, midlatitude, and polar regions of 

the Southern Hemisphere due to the use of a simplified stratospheric ozone scheme 

and/or biases in estimated stratosphere–troposphere exchange dynamics. We find that 

surface O3 can travel a long distance and contributes a non-negligible fraction to 

downwind regions. Non-local source transport explains approximately 35 %–60 % of 

surface O3 in EA, South Asia (SAS), EUR, and NAM. The O3 exported from EUR can 

also be transported across the Arctic Ocean to the North Pacific and contributes nearly 5

 %–7.5 % to the North Pacific. BC is directly linked to local emissions, and each BC 

source region mainly contributes to itself and surrounding regions. For nss-sulfate, 

contributions of long-range transport account for 15 %–30 % within the PBL in EA, 

SAS, EUR, and NAM. Our estimated international transport of BC and nss-sulfate is 

lower than that from the Hemispheric Transport of Air Pollution (HTAP) assessment 

report in 2010, but most surface O3 results are within the range. This difference may be 

related to the different simulation years, emission inventories, vertical and horizontal 

resolutions, and S-R revealing methods. Additional emission sensitivity simulation shows 

a negative O3 response in receptor region EA in January from EA. The difference between 

two methods in estimated S-R relationships of nss-sulfate and O3 are mainly due to 

ignoring the nonlinearity of pollutants during chemical processes. The S-R relationship of 

aerosols within EA subcontinent is also assessed. The model that we developed creates a 

link between the scientific community and policymakers. Finally, the results are 

discussed in the context of future model development and analysis opportunities. 

来源：GMD 

发布时间：2021-12-15 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7573/2021/ 

The effect of accounting for public holidays on the skills of the 

atmospheric composition model SILAM v.5.7 

摘要：This study quantifies the impact of emission changes during public holidays 

on air quality (AQ) and analyses the added value of accounting for the holidays in AQ 
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modelling. Spatial and temporal distributions of atmospheric concentrations of the major 

air pollutants (the main focus was on NO2, but we also included O3, CO, PM2.5, and SO2) 

were considered at the European scale for all public holidays of 2018. Particular attention 

was paid to the events with the most pronounced continental- or regional-scale impact: 

Christmas and New Year, Easter, May Day vacations, and the last days of Ramadan. The 

simulations were performed with the chemistry transport model SILAM v.5.7 (System for 

Integrated modeLling of Atmospheric coMposition). Three model runs were made: the 

baseline with no treatment of holidays, the run considering holidays as Sundays, and the 

run forcing 80 % reduction in emissions during holidays for the weekday-sensitive 

sectors. The emission scaling was applied on a country basis. The model predictions were 

compared with in situ observations collected by the European Environment Agency. The 

experiment showed that even conservative treatment of official holidays has a large 

positive impact on NOx (up to 30 % of reduction in the bias inhomogeneity during the 

holiday days) and improves the CO, PM2.5, and O3 predictions. In many cases, the 

sensitivity simulations suggested a greater emission reduction than the level of Sundays. 

An individual consideration of the holiday events in different countries may further 

improve their representation in the models: specific diurnal pattern of emissions, 

additional emission due to fireworks, and different driving patterns. 

来源：GMD 

发布时间：2021-12-07 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7459/2021/ 

Concurrent calculation of radiative transfer in the atmospheric 

simulation in ECHAM-6.3.05p2 

摘要：The scalability of the atmospheric model ECHAM6 at low resolution, as 

used in palaeoclimate simulations, suffers from the limited number of grid points. As a 

consequence, the potential of current high-performance computing architectures cannot 

be used at full scale for such experiments, particularly within the available domain 

decomposition approach. Radiation calculations are a relatively expensive part of the 

atmospheric simulations, taking up to approximately 50 % or more of the total runtime. 

This current level of cost is achieved by calculating the radiative transfer only once in 

every 2 h of simulation. In response, we propose extending the available concurrency 

within the model further by running the radiation component in parallel with other 
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atmospheric processes to improve scalability and performance. This paper introduces 

the concurrent radiation scheme in ECHAM6 and presents a thorough analysis of its 

impact on the performance of the model. It also evaluates the scientific results from such 

simulations. Our experiments show that ECHAM6 can achieve a speedup of over 

1.9× using the concurrent radiation scheme. By performing a suite of stand-alone 

atmospheric experiments, we evaluate the influence of the concurrent radiation scheme 

on the scientific results. The simulated mean climate and internal climate variability by 

the concurrent radiation generally agree well with the classical radiation scheme, with 

minor improvements in the mean atmospheric circulation in the Southern Hemisphere 

and the atmospheric teleconnection to the Southern Annular Mode. This empirical study 

serves as a successful example that can stimulate research on other concurrent 

components in atmospheric modelling whenever scalability becomes challenging. 

来源：GMD 

发布时间：2021-12-06 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7439/2021/ 

Robustness of neural network emulations of radiative transfer 

parameterizations in a state-of-the-art general circulation model 

摘要：The ability of machine-learning-based (ML-based) model components to 

generalize to the previously unseen inputs and its impact on the stability of the models 

that use these components have been receiving a lot of recent attention, especially in the 

context of ML-based parameterizations. At the same time, ML-based emulators of 

existing physically based parameterizations can be stable, accurate, and fast when used in 

the model they were specifically designed for. In this work we show that shallow-neural-

network-based emulators of radiative transfer parameterizations developed almost a 

decade ago for a state-of-the-art general circulation model (GCM) are robust with respect 

to the substantial structural and parametric change in the host model: when used in two 7-

month-long experiments with a new GCM, they remain stable and generate realistic 

output. We concentrate on the stability aspect of the emulators' performance and discuss 

features of neural network architecture and training set design potentially contributing to 

the robustness of ML-based model components. 

来源：GMD 

发布时间：2021-12-06 
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数据类型：期刊 

https://gmd.copernicus.org/articles/14/7425/2021/ 

Machine-learning models to replicate large-eddy simulations of air 

pollutant concentrations along boulevard-type streets 

摘 要 ： Running large-eddy simulations (LESs) can be burdensome and 

computationally too expensive from the application point of view, for example, to support 

urban planning. In this study, regression models are used to replicate modelled air 

pollutant concentrations from LES in urban boulevards. We study the performance of 

regression models and discuss how to detect situations where the models are applied 

outside their training domain and their outputs cannot be trusted. Regression models from 

10 different model families are trained and a cross-validation methodology is used to 

evaluate their performance and to find the best set of features needed to reproduce the 

LES outputs. We also test the regression models on an independent testing dataset. Our 

results suggest that in general, log-linear regression gives the best and most robust 

performance on new independent data. It clearly outperforms the dummy model which 

would predict constant concentrations for all locations (multiplicative minimum RMSE 

(mRMSE) of 0.76 vs. 1.78 of the dummy model). Furthermore, we demonstrate that it is 

possible to detect concept drift, i.e. situations where the model is applied outside its 

training domain and a new LES run may be necessary to obtain reliable results. 

Regression models can be used to replace LES simulations in estimating air pollutant 

concentrations, unless higher accuracy is needed. In order to have reliable results, it is 

however important to do the model and feature selection carefully to avoid overfitting 

and to use methods to detect the concept drift. 

来源：GMD 

发布时间：2021-12-02 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7411/2021/ 

Recalculation of error growth models' parameters for the ECMWF 

forecast system 

摘要：This article provides a new estimate of error growth models' parameters 

approximating predictability curves and their differentials, calculated from data of the 

ECMWF forecast system over the 1986 to 2011 period. Estimates of the largest Lyapunov 

exponent are also provided, along with model error and the limit value of the 
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predictability curve. The proposed correction is based on the ability of the Lorenz (2005) 

system to simulate the predictability curve of the ECMWF forecasting system and on 

comparing the parameters estimated for both these systems, as well as on comparison 

with the largest Lyapunov exponent (λ=0.35 d−1) and limit value of the predictability 

curve (E∞=8.2) of the Lorenz system. Parameters are calculated from the quadratic model 

with and without model error, as well as by the logarithmic, general, and hyperbolic 

tangent models. The average value of the largest Lyapunov exponent is estimated to be in 

the < 0.32; 0.41 > d−1 range for the ECMWF forecasting system; limit values of the 

predictability curves are estimated with lower theoretically derived values, and a new 

approach for the calculation of model error based on comparison of models is presented. 

来源：GMD 

发布时间：2021-12-01 

数据类型：期刊 

https://gmd.copernicus.org/articles/14/7377/2021/ 

 


