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Abstract: NCHMF and JICA team decided development of mobile services as an activity of
the JICA Project. The mobile service system displays the data of Automatic Rain Gauge
(ARG) stations, radars and meteorological satellites and the extreme weather warning
messagedisseminated from the system are aimed at users nationwide. The system is designed
using modern technologievith high stability to meet the technical requirements of the
project. Thes y s t datai@dse is MongoDB, which is flexible in storing differenadazes.

The user interfagsof boththewebsite and mobile aggreprogrammed using React (ReactJS
and ReactNative)lhe system is designed witlvo servers connected in a cluster, so it has
high stability. Alerts are delivered to users quickly using push notification technology,
suitable for personal computers and iOS and Android mobile devices. The system is in line
with the trend of Viethamegeeople using mobile devices to monitor weather information
today. Therefore, this will be an effective source of extreme weather warnings that VNMHA
can use.
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1. Introduction

In late yearsdisaster damages by severe weather increases rapidly in Vietham. Especially
heavyrain and thdlood caused serious situation for peogielife. To prevent the serious
damages weather Warnings and flood alerts must be quickly delivered to the people in the
correspond area in addition to provision of understandable weather information. When we think
about how to deliver information, mobilesers are increasing day by day. More and more
applications (apps) are continuously launching every day. In the year 2019, there were
approximately 2.6 million Android apps and 2.2 million iOS apps available for users in the
world. National Centre for HydreMeteorological ForecastingNCHMF) and theJapan
International Cooperation AgencylCA) team considerethe necessityo improve warning
delivery and weather information provision and taking the opportunity of the mobile service
trend. Then they decidezh the developmenbf mobile services as an activity of the JICA
Project. The target information was observation data from weather radar, Automatic Rain
Gauge (ARG), and satellite, in addition to forecast and warnings.

The development has been carriedmainly byWorking Group 4 of the JICA Project
and a contractor since December 2020. There were several procestesstechnical
research, system design, prototyping and developing individual functions, functional test and
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verification, and compieensive evaluation for operation. Then the development was mostly
completed in December 2022 despite delay due to C&NID

2. Materials and Methods

2.1.Description of studprea

The mobile service system displays the dat&R& stations, radarandmeteorological
satellites. WhileARG stationsinstalledin the projectareconcentrated in the Northeast and
North Central regions, radar and satellite images are spread throughout Vietnaxtrdine
weather warning messagdsseminatedrom the system are aimed at users nationwide.
Therefore the database in the system isideed to targethe entire territory of Vietnarm
thedisplay This isanadvantagegi.e., there is no need to modify the systernen the data
from other ARG stations are provided for the system.

The system processes and displays tgpes ofinput datai.e., observation data of
weather radar, AR@ndmeteorologicasatellite, and extreme weather forecast and warnings.
These data are quite diversgch as from redglme monitoring to forecast, from time series
to grid form, and from coded to unstructdwrd few software modules below the service
layer have been built to ensure the integration and conversion of data to suit the system so
that data can be displayed to users quickly and conveniently.

2.2.Developmentonditions

The system development process iatesl to several units in thveet NamMeteorological
and HydrologicalAdministration (VNMHA). The wles of the units during the system
development are as follows:

- Hydro-Meteorologicallnformation and Data Cent@MIDC) is a centralized data and
equipment management unit for the system. The unit advises on technical solutions so that the
system can be connected to the existing information systems of the VNMHA.

- Aero Meteorological Observatory (AMO) is a unit thabvides radar data and manages
data of ARG stations used in the radar data calibration algorithm. The unit advises solutions on
data display to suit users.

- NCHMF is the unit that providesxtremeweather forecast and warning bulletins

- Northeastand North central regional HMSs are units dlrectly managlng ARG stations
located in the field. lop!
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Figure 1. Mobile services system development diagra
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- Easly understandable visualizatioihis required that data can be displayed in tabular,
graph and map form, and station map and grid data must be displayed on top of the base map
and be able to represent animation as wedkeafrm operations to zoom in and out.

Based on the requirements, the system was developed under the collabaratovork
shown in Figure 1.

2.3. Materials

Since the inputatadiffers in format and data source, they need to be analyzed and
processed separately.
2.3.1. Radar data

The input radar datare storedin NetCDFformat [1]. Figure 2shows an example of
parameters of a data file in NetCDF formEtiiscommonformat makes it convenient to share
and store meteorological data.

Figure 2. Parameters of a radar data file in NetCDF format.

To display radar data (NetCDF format) into the website, we use a technique to convert
this data to GeoTiff formd#], this format helps display radar on the website. We use a script
module to download and convert data fromt@@F format to GeoTiff format.

2.3.2.ARG data

ARG data from stationaretransmitted to a centralized server in text file forsteiwn in
Figure 3 with 2 frequencies of 10 minutes and 1 hour, each statioonleasita file equivalent
to each frequency.he system has collected these data andheatinto a decodingnodule
to extract the corresponding rain valaesl putheminto the database. During the processing,
the total daily rainfall has been calculated by the system to display result statistics

Figure 3. Data text transmitted from an ARG station.



