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Design and Practice of Meteorological New Media Broad-
casting System Based on Dual Model Speech Cloning
Architecture
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Abstract In response to practical issues such as equipment dependence, personnel scheduling risks, and disaster warning timeliness in grassroots me-
teorological program production, a meteorological voice broadcast auxiliary process of online and offline dual model switching is proposed in this paper.
The process integrates three core functions: message parsing, model switching, and speech generation. At the same time, it is connected to the cloud
volcano engine speech replication large model and the local Index-TS 2.0 open source model. Operators can manually switch as needed. The system is
equipped with an updatable mandatory dictionary of high-frequency meteorological words to improve the accuracy of pronunciation of terms and place
names. Subsequent tests have shown that the system can serve as a backup solution to avoid downtime in the event of equipment failure or broadcaster
absence, compress the production cycle of sudden warnings to the minute level, and support mass production of multiple versions of programs. This
paper provides a solution for emergency voice program synthesis for meteorological new media by complementing cloud high precision and local high

reliability.
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With the high-quality development of social economy and the
rapid change of science and technology, the public tends to devel-
op in a diversified way in the communication mode''’. Meteoro-
logical new media ( WeChat official account, Tiktok, Kwai, eic. )
have become an important channel for the public to obtain weather

information"® .

However, traditional meteorological program pro-
duction heavily relies on recording equipment and professional
broadcasters, with the following prominent problems: sudden mal-
functions in microphones, sound cards, computers, or recording
software that prevent the program from being recorded on time; the
audio workstation or plugin is unstable, and the production process
is interrupted ; broadcasters may experience recording delays due
to work arrangements, physical health, or other tasks, which may
cause delays in the broadcast of the program; in case of sudden
rainstorm, typhoon and other disasters, the whole process from
writing, contacting the announcer to entering the studio to record-
ing, editing and reviewing takes a long time, which is difficult to
meet the needs of rapid early warning; due to limited manpower,
it is unable to support the production of content with multiple
weather manifestations and higher frequencies™’ .

In recent years, significant progress has been made in Al
speech cloning technology. In the field of new media, multiple
industries have explored the integration and application of large-

scale language models and Al speech cloning technology in radio
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program production. Through cloud and local programs and
speech models, the automation process of program manuscript
generation and speech synthesis has been achieved, significantly
improving program production efficiency'*'. Lin Yichao et al.
proposed a cross language film production process based on Al
voice cloning using GPT-SoVITS as an example, and verified the
feasibility of voice cloning in professional media content produc-
tion"’. Ma Yaohong elaborated on the technical principles, ethi-
cal risks, and response strategies of sound cloning based on prac-
tical experience in the field of broadcasting and television'®'. The
above research has laid the technical and implementation founda-
tion for the application of speech cloning in the field of meteoro-
logical new media.

However, the existing research mostly focuses on the per-
formance optimization of a single model or fully automatic process

' equipment failure" ,

design. In view of the requirements of '
" emergency rapid response" and " controllable switching" in me-
teorological scenarios, there is still a lack of engineering solutions
that combine online high quality and offline high reliability and are
easy for operation and maintenance personnel to operate. This pa-
per is based on the current research and development achieve-
ments in the field of Al, and the core ideas of voice cloning and
efficiency improvement. Combined with the characteristics of me-
teorological business, a meteorological voice broadcast auxiliary
process based on message parsing and supporting online and offline
dual model switching is proposed. The purpose is to discuss three

practical issues; continuity, timeliness, and output.
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1 Function design and expected effects of the

system
1.1 Function design Message parsing: it could obtain the lat-
est message from the meteorological data interface, extract key
meteorological elements ( temperature, wind speed, city name,
etc. ) with one click, and convert them into template data for oper-
ators to use.

Manual switching of speech model; the online volcano engine
speech replication large model and the locally deployed Index-TTS
2.0 speech model are simultaneously connected. Operators can
manually select the currently used model based on current network
conditions, model availability, cost considerations, and other
factors.

Meteorological voice program generation; based on the parsed
meteorological information, the required city forecast text can be
directly generated. Operators can use templates or manually edit to
generate other program required documents, call the selected voice
model to synthesize speech, and output audio files that can be
used for new media.
1.2 Expected effects
tem aims to achieve the following effects.
1.2.1

equipment malfunctions, software crashes, or the announcer is un-

Based on the above functions, the sys-
Reducing program delays or shutdowns. when recording

able to be present, this system is used to generate voice to avoid
broadcasting empty windows.

1.2.2  Shortening the emergency production cycle for sudden
weather. In the face of sudden disasters, there is no need to wait
for the announcer to enter the shed, and the system can quickly
generate warning voices, compressing the production time to
minutes.
1.2.3

generate high-frequency and batch voice, more versions (such as

Improving program output. Utilizing the system’s ability to

regional and time-based) of weather programs can be produced

without increasing the burden on broadcasters.

2 Key technology implementation
2.1 Meteorological message parsing module The meteoro-
logical message parsing module is responsible for parsing the real-
time meteorological messages obtained from the data source into
initial documents. The system can read professional meteorological
messages, correct meteorological data, and convert them into text
documents suitable for batch generation of voice.

Analysis process is as below: first, users use the system to
obtain the latest messages. Second, the parser identifies key fields
in the message, such as site name, observation time, temperature
(°C), wind direction and speed (m/s), weather phenomena,
etc. Third, the meteorological information is corrected according to
the correction procedure, and is converted into a text document
file of urban forecast, which is verified by the operators.

Based on this information, operators can directly use built-in

templates to generate broadcast documents, or manually modify or

rewrite them in text files. The flexibility of manual intervention is
retained.

Just having a model is not enough, Al needs to understand
the jargon. There are many easily mispronounced words in meteor-
ological terminology. For example, the word "turn" in the "rain-
storm turning to heavy rain" is easy to read by general Al too fast
without pause. Some local place names have a lot of polyphonic
characters. A "mandatory dictionary" of high-frequency meteoro-
logical words has been established, which can be continuously im-
proved in the future. This step is crucial as it lays the foundation

for Al to transition from '

'reading correctly" to "reading well".
2.2 Dual model speech model access
2.2.1

model. Volcano engine voice reproduction model is a commercial

Online model: volcano engine speech reproduction large

voice cloning service under ByteDance, which has the advantages
of high sound quality, rich emotion, multilingual support, etc.
Through API interface debugging, it supports fine control of
speech speed and emotions (such as urgency and relief) , ensuring
that the generated speech has a highly realistic listening
exp(—tlrience[7i

Access method: clean voice samples of the target broadcaster

are uploaded in advance on the volcano engine console (recom-
mended for more than 30 s), to complete tone reproduction, and
obtain tone ID. The system encapsulates API request functions,
inputs generated text documents, tone IDs, speech rates, emo-
tions, and other parameters, and returns to synthesize audio files
(WAV/MP3). Applicable scenarios: daily program production,
good network conditions, pursuit of high-quality broadcasting
effects.
2.2.2 Offline model: Index-TTS 2.0 local deployment. Index-
TTS 2.0 is an open-source end-to-end speech synthesis model that
supports localized deployment. Based on the Transformer architec-
ture, it not only supports high-quality zero sample speech synthe-
sis, but also significantly improves the realism and expressiveness
of speech in the emotional expression dimension. It can perform
real-time inference on consumer grade GPUs. The system deploys
it on the intranet server and does not rely on the Internet'™’.

Deployment steps: install the Index-TTS 2.0 framework and
its dependencies ( PyTorch, SoundFile, eic. ) ; collect the voice of
the target broadcaster for training, and train the tone of the broad-
caster; start the local inference service, receive text requests
through the HTTP interface, and return audio. Applicable scenar-
ios; when the external network is interrupted, the volcano engine
service is unavailable, or there are special requirements for data
security. The operator can switch to the local engine by clicking
the " offline model" button.

This system is positioned as an auxiliary tool for meteorologi-
cal new media production, and does not replace all aspects of the
existing production process. Instead, it provides speech synthesis
capabilities at key nodes to meet broadcasting needs in scenarios

such as equipment failures, personnel conflicts, and sudden
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weather events.

3 Application scenarios

3.1 Recording equipment malfunction or software crash
During the recording process of regular weather programs, hard-
ware failures such as microphone, sound card, and mixing console
may occur, or software crashes such as audio workstations and
plugins may occur. At this point, the recording work cannot con-
tinue, and it will result in program delays or suspensions if waiting
for repairs or software reinstallation. This system can serve as a
backup tool ; operators can use cloned announcer voice models to
quickly generate current weather voice programs through the sys-
tem, replacing traditional recording.

3.2 Announcer’s schedule conflicts or inability to attend Due
to the broadcaster’s temporary sick leave, business trip, urgent
tasks, etc. , they are unable to enter the studio for recording on
time. This system allows operators to generate program speech
using a trained speech model without relying on the presence of a
broadcaster, ensuring that the broadcast is not affected by person-
nel factors.

3.3 Emergency report on sudden weather When the mete-
orological observatory issues rainstorm, lightning, gale and other
sudden disaster warnings, the traditional process requires tempora-
ry writing, recording, editing and review, which takes a long
time. This system can respond quickly: operators can directly
parse the latest messages, edit short warning documents, select
available models (use online volcano engine when the network is
normal, offline Index-TTS 2.0 when the network is interrupted or
it needs local processing) , and complete speech synthesis and ex-
port within minutes, greatly reducing the production cycle of emer-
gency information.

3.4 High-frequency multi-version program production In
addition to regular daily programs, additional content such as zone
forecasts, agricultural meteorological reports, and tourism meteor-
ological alerts should be added. Operators can use this system to
generate these voice programs in bulk during off peak hours, in-
creasing program output without increasing labor costs.

3.5 Workflow The typical process for operators to generate
meteorological voice programs using the system is as follows
(Fig. 1).

3.5.1 Reading message. Entering the latest message document,
and clicking text generation, the system automatically fills in me-
teorological data, and a document for each city is generated.
3.5.2 Editing the document. The broadcast content is confirmed
or modified in the text document.

3.5.3 Model selection. The desired speech model is selected
based on the current situation.

3.5.4 Generating speech. Selecting the desired broadcaster tone
that has been trained, audio for all city forecasts is batch genera-
ted. Then, it clicks on " synthesize all". The time interval re-

quirement between two city forecasts is met by generating blank

audio and adding it to the middle of the city forecast audio. Final-
ly, clicking on "synthesize all" , a complete city forecast audio is
stitched together.

3.5.5 Trial listening and export. Playing the forecast audio of
each city, wrong audio can be generated separately to save time in
speech synthesis. After confirming that there are no errors, the
audio file is exported for new media release.

The entire process usually takes no more than 10 min. For
repetitive programs, the program can be edited to achieve one-
click generation. This system retains manual intervention in docu-
ment generation and model selection, making it more suitable for
grassroots meteorological departments with high requirements for

content accuracy and controllability.
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Fig.1 System architecture diagram

In practical use, operators decide which speech model to

choose based on the following situations ( Table 1).
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Table 1 Selection of speech model

Situation

Recommended model

Reason

Daily programs and smooth internet connectivity

Volcano engine API flow restriction or return error

External network interruption

Sensitive data is involved and should not be uploaded to the cloud
Rapid emergency response is required, and the response delay of online

models is high

Online (volcano engine)
Offline (Index-TTS 2.0)
Offline (Index-TTS 2.0)
Offline (Index-TTS 2.0)
Offline (Index-TTS 2.0)

Higher sound quality and richer emotional expression
Locally available, not restricted by cloud
Independent of the Internet

Local processing of data throughout the entire process

Local inference has lower and more stable latency

4 Discussion and prospect

Although this system solves the risk of suspension caused by
equipment failures and personnel conflicts, it still has the follow-
ing limitations ; model switching relies on manual labor, and oper-
ators need to constantly pay attention to the availability of online
models. In the future, simple health check prompts (such as dis-
playing "online API delay too high" ) can be added to assist man-
ual decision-making, but the final choice is still retained. The
manuscript still requires manual editing. For complex weather
processes, operators need to have certain meteorological knowl-
edge. In terms of emotional expression, it is relatively limited,
and the current speech model lacks the sense of urgency when
broadcasting disaster warnings compared to real people. Operators
need to manually select appropriate emotional labels based on the
warning level.

In the future, it should focus on the following areas: upgra-
ding model capabilities, continuously tracking updates to open-
source models such as Index-TTS, and enhancing the naturalness
and emotional expression of offline models; consider adding a
large model interface for writing documents in the future to im-
prove document generation efficiency; template library construc-
tion, accumulating broadcast templates for common weather types,

further reducing document editing time"* ™"’

5 Conclusions

The dual model speech cloning solution based on

" volcano

engine + Index-TTS" proposed in this paper aims to solve the busi-
ness problems of high cost, complicated process, and high risk in
meteorological program production through technical means. This
solution not only achieves cost reduction and efficiency improve-
ment in meteorological broadcasting, but also provides solid tech-
nical support for the digital transformation of meteorological media

through the complementary advantages of " cloud high precision"

and "local high reliability". In the future, with the continuous it-
eration of the model and the introduction of manuscript models,
this system is expected to further improve the level of meteorologi-
cal broadcasting and promote the development of meteorological

science popularization.
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