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Detailed Accomplishments by Task for reporting period 

For Task 3 (Meteorological model evaluation and improvement), we evaluated temporal and 
spatial variabilities of all model simulations (Table 1) against the TCEQ continuous ambient 
monitoring stations CAMS and boat measurements.  
 
Table 1. List of model experiments. The first five simulations are conducted for another TCEQ-
funded project. The last three are proposed in this AQRP project. 

 
 
Preliminary Analysis 

The three simulations proposed in Task 3 is combined with five simulations from another 
TCEQ-funded project to select the simulations with best performance on land and over water. 
Onshore CAMS and offshore boat meteorological measurements are used to validate WRF 
simulations. Figures 1 and 2 respectively show the spatial and temporal variability between 
CAMS-observed and WRF-modeled meteorology for five ozone episodes, that is Jul 28, Aug 25, 
Sep 6-11, Sep 23-26, and Oct 6-9 in 2021. Table 2 show corresponding statistics for the 
combined spatial and temporal variabilities. Figures 3 and 4 respectively show the spatial and 
temporal variability between boat-observed and WRF-modeled meteorology. Table 3 show 
corresponding statistics for the combined spatial and temporal variabilities. Figure 5 summaries 
the assessments of simulated meteorological variables against observations in Taylor diagrams.  
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Figure 1. Spatial distribution of CAMS-observed and modeled mean meteorology during ozone 
episodes.  
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Figure 2. Time series of (a) air temperature, (b) relative humidity, (c) wind speed and (d) wind 
direction between CAMS observations and WRF model simulations for five ozone episodes, that 
is Jul 28, Aug 25, Sep 6-11, Sep 23-26, and Oct 6-9 in 2021. 
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Table 2. Performance metrics of spatiotemporal variability between CAMS-observed and WRF-
modeled meteorology for five ozone episodes. Hourly meteorology at all stations is used for 
calculation of performance metrics below. All metrics have the same unit as meteorological 
variables, except that correlation coefficient (R) and normal mean bias (NMB) are unitless.  
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Figure 3. Spatial distribution of boat-observed and modeled meteorology during ozone episodes.  
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Figure 3 (continued). Spatial distribution of boat-observed and modeled meteorology during 
ozone episodes.  
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Figure 4. Time series of (a) air temperature, (b) relative humidity, (c) wind speed, (d) wind 
direction and (e) boundary layer height between 1-min boat observations and WRF model 
simulations for five ozone episodes, that is Jul 28, Aug 25, Sep 6-11, Sep 23-26, and Oct 6-9 in 
2021. 
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Table 3. Performance metrics of spatiotemporal variability between boat-observed and WRF-
modeled meteorology for five ozone episodes. 1-minute meteorology is used for calculation of 
performance metrics below. All metrics have the same unit as meteorological variables, except 
that correlation coefficient (R) and normal mean bias (NMB) are unitless.  
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Table 3 (continued). Performance metrics of spatiotemporal variability between boat-observed 
and WRF-modeled meteorology for five ozone episodes. 1-minute meteorology is used for 
calculation of performance metrics below. All metrics have the same unit as meteorological 
variables, except that correlation coefficient (R) and normal mean bias (NMB) are unitless.  

 

 
Figure 5. Assessments of meteorological variables simulated by the WRF model configurations 
against (a) CAMS hourly measurements and (b) boat 1-minute measurements for all sites during 
high ozone days. Green, black, and blue lines indicate contours of the normalized centered root-
mean-square differences (RMSD), the normalized standard deviations, and the correlation 
coefficients, respectively. The reference point representing observed state is plotted at 1 along x 
axis, and the distances to reference point show model performance.   
 
Data Collected 

None. 
 
Identify Any Problems or Issues Encountered and Proposed Solutions or Adjustments 

None.  
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Goals and Anticipated Issues for the Succeeding Reporting Period 
We will evaluate the three WRF simulations of Task 3 in the succeeding report period.  

 
Detailed Analysis of the Progress of the Task Order to Date 

N/A. 
 
Do you have any publications related to this project currently under development? If so, 
please provide a working title, and the journals you plan to submit to. 
 

☐Yes  ☒ No 
Do you have any publications related to this project currently under review by a journal? 
If so, what is the working title and the journal name? Have you sent a copy of the article to 
your AQRP Project Manager and your TCEQ Liaison? 
 

☐ Yes  ☒ No 
 
Do you have any bibliographic publications (ie: publications that cite the project) related to 
this project that have been published? If so, please list the reference information. List all 
items for the lifetime of the project. 
 

☐ Yes  ☒ No 
 
Do you have any presentations related to this project currently under development? If so, 
please provide working title, and the conference you plan to present it (this does not include 
presentations for the AQRP Workshop). 

☐ Yes  ☒ No 
 
Do you have any presentations related to this project that have been published? If so, 
please list reference information. List all items for the lifetime of the project. 
 

☐ Yes  ☒ No 
 
Have any personnel changes occurred that were not listed in the original proposal?  If so, 
please include a detailed description of the personnel change(s) below.  
 

☐ Yes  ☒ No 
 
Are any delays expected in the progress of the research?  If so, please include a detailed 
description of the potential delay below. 
 

☐ Yes  ☒ No 
 
Describe any possible concerns/issues (technical or non-technical) that AQRP should be 
made aware of. 
 
Are you anticipating using all the available funds allocated to this project by the end date? 
If not, why and approximately what is the amount to be returned?  
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☒ Yes  ☐ No 
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