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DUST-ENYV Dust Numerical Forecasting System

[ Spatial Res.: 9 km ] [ Temporal Res.: 1 h ] [ Lead Time: 7 Days ]
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I System Overview

Dust Forecasting System
Institute of Desert Meteorology, China Meteorological Administration, Urumqi

DUST-ENV Numerical Forecasting System - AI-DUST Intelligent Forecasting System

IDM DUST-ENV Dust Surface Concentration (ug/m?3)
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The system is the Central Asia Regional Dust—-Environment Forecasting System (DUST _ENYV). It uses WRF-Chem as the dynamical framework and CMA-GFS and EC forecast fields
as background fields. It comprises five functional modules: preprocessing of model background fields and observational data; pollutant data assimilation analysis; forecast integration;
product post-processing and data archiving; and automated intelligent operation of the system. To enhance dust forecasting capability over Central Asia, the system establishes its
physical framework through optimal selection of dust emission schemes, provides the material basis through updates to the particle size spectrum and dust sources, characterizes
dynamic conditions through improved topograpy parameterization, and ensures near-surface wind speed accuracy through an improved surface layer scheme, thus forming a complete
technical chain of improvements. The products cover core forecast variables such as visibility, dust category/level, dust concentration, and the six key air pollutants (PM2.5, PM10,
SO2, NO2, CO, and O3), forming a suite of forecast products. The system supports multiple output and display forms, including images, text, MICAPS format, and web display, and

enables product dissemination through APIs, Web interfaces, and a distributed shared database.

® High Resolution

9-km resolution resolves local dust events in
fine detail

® High-Frequency Updates

Hourly (1 h) outputs to support nowcasting
and early warning

® Physical Mechanisms

Built on atmospheric dynamics and dust
transport equations; physically interpretable

® Parameterization

Observation-based parameterization to

improve forecast accuracy

Dual-Mode Collaborative Operation

AI-DUST Intelligent Forecasting System

[Spatial Res: 25 km} [Time Res: 3 h} [Lead Time: 15 Days }
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This system is an Al-based dust forecasting system for Central Asia. Using forecast products from the FengQing AI model as the meteorological forcing, it integrates the GOCART dust
emission scheme, dust source distribution, terrain grid, and deep learning models to establish an end-to-end workflow covering meteorological field acquisition, dust emission
calculation, Al inference, concentration forecasting, category conversion, product generation, and operational dissemination. The system adopts the ONNX inference framework to
reduce deployment environment dependencies and ensure stable operation on operational servers. Its products cover near-surface dust concentration, visibility, and dust weather
category, and can be output in GRIB2 and MICAPS4 formats as well as PNG images; they are automatically generated and distributed via FTP through scheduled tasks. At present, the
system supports 360-hour dust forecasts with 3-hourly output, providing support for dust monitoring and early warning, airport/aviation support, and environmental meteorological

services in Central Asia.

® Deep Learning

End-to-end neural-network dust forecasting,
data-driven

Conventional NWP System

® Rapid Inference

Results produced in seconds, greatly
boosting efficiency

® Extended Lead Time

15-day medium-range forecasts extend the
warning window

Overview of Key System Parameters

Horizontal Res.
Output Frequency
Lead Time
Approach

Key Strengths

Organization

. Institute of Desert Meteorology, CMA, Urumaqi

9 km

Hourly (1 h)

7 Days

Numerical Weather Prediction
High Res. - Frequent Updates

Contact

. Huoqing L1/ 13070456776 / lihq@idm.cn

AI-DUST Intelligent Forecasting

® Data-Driven

Continuously refined by fusing multi-source
observations and reanalysis data

Horizontal Res.
Output Frequency
Lead Time
Approach

Key Strengths

System Access

25 km

Every 3 Hours

15 Days

Deep Learning / Data-Driven
Fast - Extended Range
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