
Generating Weather Comments from 
Meteorological Simulations

Soichiro Murakami, Sora Tanaka, Masatsugu Hangyo, 
Hidetaka Kamigaito, Kotaro Funakoshi, Hiroya Takamura, Manabu Okumura

1EACL2021

Tokyo Institute of Technology ( Tokyo Tech)



Automatic generation of weather comments

EACL2021 2

Simulation results of numerical 
weather prediction (NWP)

Weather comments



Automatic generation of weather comments

EACL2021 3

Simulation results of numerical 
weather prediction (NWP)

Weather comments

Human writer



Automatic generation of weather comments

EACL2021 4

Simulation results of numerical 
weather prediction (NWP)

Weather comments

Database records / Structured tables

Human writer

Previous work



Automatic generation of weather comments

EACL2021 5

Simulation results of numerical 
weather prediction (NWP)

Weather comments

Our work

Database records / Structured tables

Human writer

Previous work



Three characteristic problems of the task

EACL2021 6

First problem
How can we consider the 
changes in numerical values 
for various physical 
quantities︖



Three characteristic problems of the task

EACL2021 7

First problem
How can we consider the 
changes in numerical values 
for various physical 
quantities︖

Second problem
Weather comments should 
be dependent on delivery 
time and area information.



Three characteristic problems of the task

EACL2021 8

First problem
How can we consider the 
changes in numerical values 
for various physical 
quantities︖

Second problem
Weather comments should 
be dependent on delivery 
time and area information.

Third problem
Weather comments should 
provide useful information for 
users.
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Encoding numerical forecast maps

• The task can be seen as video 
captioning

• Two encoding methods 

• CNN-based Encoding

• MLP-based Encoding

• Bi-RNN for capturing value 
changes in the sequence.
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Introducing observation data and meta-data

• Observation data
• precipitation, wind speed, 

temperature, sunshine duration for 
last 24 hours. 

• Meta-data
• delivery date, time, and area name 

(e.g., April, Monday, 5 a.m., Tokyo) 
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Delivery time: 05:51 a.m. on 06 April, Tokyo 
Today patches of blue sky will appear, but
the sky will become cloudy and it will
gradually start to rain in the evening. Please
bring an umbrella when you go out, even if
it’s not raining.



Necessity of content selection
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• Consumers are primarily interested in weather information such as 
sunny and rain.  
• We need to explicitly perform “content selection” to help the model 

describe useful information.

Sunny Rain

Cloudy Snow

Weather labels

Content selection



Predicting weather labels from input data（1/2）

• How can we define content plans︖
• We extract content plans from “only text” instead 

of aligning input data with text.

• Weather label extraction 
• Weather labels are extracted by matching the 

clue words and words in weather comments 
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Delivery time: 05:51 a.m. on 06 April, Tokyo 
Today patches of blue sky will appear, but
the sky will become cloudy and it will
gradually start to rain in the evening. Please
bring an umbrella when you go out, even if
it’s not raining.

Examples of clue words

Sunny RainCloudy

Extracted weather labels



Predicting weather labels from input data（2/2）

• At the inference phase, the classifier predicts weather labels from 
the input data. 
• The predicted labels are considered as “content plans” to generate 

weather comments.
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Sunny RainCloudy

Predicted weather labelsClassifiers



Word generator

• The word generator takes the 
outputs of the encoders and then 
generates weather comments. 

• The predicted weather labels are 
also considered through the 
attention mechanism.
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Experimental settings

• Dataset
• Weather comments, provided by Weathernews Inc.
• Numerical forecast maps
• Weather observation data

• Evaluation metrics
• Word-based metrics

• BLEU, ROUGE
• Content-based metrics

• Precision/Recall/F1 of weather labels, extracted from generated texts
• Human evaluation (w/ five evaluators)

• Informativeness, consistency, grammaticality (1/2/3)
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Train 28,555
Valid 14,464
Test 14,393

Statistics of weather comments



Automatic evaluation results

• Model (4) outperformed all other models except (5), which can use 

oracle labels. 
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Automatic evaluation results

• Models (3) and (4) significantly improved F1 scores for the sunny and 

snow labels by around 5% in comparison to the baselines. 

EACL2021 19

Table: Results of automatic evaluation

Baseline

Proposed
model

Word-based metrics Content-based metrics



Automatic evaluation results

• Model (5) significantly improved the correctness of each weather 
label since it can use the oracle labels, but the improvement in BLEU 
and ROUGE scores was limited. 
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Table: Results of automatic evaluation

Baseline
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Effect of meta-data

• We conducted an ablation study between Model (4) and w/o Meta.
• Model (4), which takes into account the meta-data, can more 

accurately provide time-dependent expressions than w/o Meta. 

EACL2021 21

Table: F1 scores or time-dependent expressions



Human evaluation results

• Model (4), which explicitly performs content selection by using
weather labels, outperformed model (2), which does not, in terms of
informativeness.
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Table: Results of human evaluation



Human evaluation results

• However, model (4) was inferior to model (2) in terms of consistency, 
although the score is still significantly high. 
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Table: Results of human evaluation



Conclusion

• We proposed a data-to-text model and incorporated three types of 
encoders for forecast maps, observation data, and meta-data into 
the model. 
• We introduced weather labels representing the content of weather 

information to improve the correctness of information in generated 
comments. 
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