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Abstract: Automatic weather station (AWS) can automatically observe surface weather 

elements and can transmit the data to data center through internet or mobile phone lines. 

Therefore, it is suitable to monitor mesoscale disturbances and precipitation, in particular. 

Viet Nam Meteorological and Hydrological Administration (VNMHA ) currently operates 

AWS and Automatic Rain Gauge (ARG) networks by multiïnational donors. However, the 

instruments were not calibrated after installation, and it was difficult to perform 

maintenance on a regular basis, so technical problems often occurred in their observation 

accuracy and reliable operation. JapanïVietnam joint technical project between Japan 

International Cooperation Agency (JICA) and VNMHA started in May 2018. As part of this 

project, the introduction of AWS maintenance and traceability technology, and ARG 

network for the calibration of radar rainfall quantitative estimation (QPE) were proposed. 

In this paper, we discuss the current situation of AWS and ARG network in VNMHA. Next, 

we will explain the maintenance and cyclic calibration of the instrument proposed in this 

project. Furthermore, we will explain the installation plan of the ARGs to calibrate two radar 

data in Phu Lien and Vinh for the development of QPE. Installation of ARGs has been 

achieved with cooperative works of VNMHA staffs and JICA experts. So, we introduce 

their activities for each step from site survey to preïoperational evaluation. Furthermore, 

we will discuss future issues for stable and accurate observations of AWS and ARG 

networks. 
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1. Introduction 

With the invention of telegraph technology and the development of ground 

meteorological instruments, modern meteorological observations were started in various 

countries since the latter half of the 19th century. As a result, quantitative surface 

meteorological observation data using hygrometers, barometers, and rain gauges with 

guaranteed traceability have been distributed to the world in near real time base. 

The meteorological stations in each country simultaneously observe the surface 

meteorological elements every 3 to 6 hours and deliver them to each country. The 

establishment of a global simultaneous meteorological observation network made it possible 

to observe synopticïscale meteorological disturbances with horizontal scales of 1,000 to 
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10,000 km. For this reason, this surface meteorological observation is called ñSYNOP 

surface observationò [1]. For better accuracy and more reliable SYNOP surface observation, 

World Meteorological Organization (WMO) has established the guideline of the observation 

environment of the observatory for synoptic meteorological observation [1]. As an example, 

Figure 1 shows the guideline of the layout of the observation station shown in [1]. In this 

way, by satisfying the standards set by WMO for the ground meteorological observations of 

each country in the world, it is possible to simultaneously perform world meteorological 

observations based on the same standard and the same accuracy.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. WMO layout design of surface observing station in [2]. 

The Vietnam Hydrometeorological service has a history of development for over 120 

years. The first meteorological station was established in Nam Dinh Province on April 18, 

1891. VNHMA has been conducted SYNOP observations based on WMOôs surface 

meteorological observation guideline. Currently, 183 surface meteorological observation 

sites are operated by VNMHA in Vietnam. However, until recently, most of the surface 

observation was manned SYNOP observation. In recent years, technological innovations in 

measuring instruments have made it possible to automatically measure surface 

meteorological elements that were previously measured by observers. In addition, due to the 

progress of digital technology, Automatic Weather Station (AWS) has become popular. AWS 

collects data obtained by automatic measuring instruments and distribute them through 

mobile phones and/or internet. With the progress of these technologies, AWS has been 

rapidly introduced in many countries. In VNMHA, 191 sites of the AWS observation have 

been operated up to now. Figure 2 shows the site location map of AWSs in VNMHA.  
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Figure 2. VNMHA AWS site location map. 

The advantage of AWS observation can be summarized as follows: (1) Near realïtime 

observation is possible. This enables to use AWS data for disaster early warning information 

such as heavy rainfall. (2) Frequent observation is possible. SYNOP observations are every 

3 hours, but most AWS can operate at time intervals of 1 to 20 minutes. (3) Operation is 

automatically done. Therefore, it can be installed at many sites with fewer human resources. 

As a result, observations with higher spatial density than SYNOP observations are possible. 

And the observation information of high spatial density with short time intervals gives a great 

advantage in monitoring mesoscale disturbances such as heavy rainfall. (4) In terms of 

operation, the initial cost is high, but the operation cost is relatively low. (5) Even if there is 

a communication failure at the observation site, the data can be archived in AWS itself, and 

there is little risk of data loss. (6) Since AWS data are digital data, it is easy to process and 

analyze the AWS data and develop applications for various weather information. In 

summary, AWS observations have a great advantage over SYNOP observations in 

monitoring heavy rainfall associated with mesoscale disturbances. 

On the other hand, the disadvantages of AWS observation are as follows: (1) Since AWS 

has unmanned observations installed at many sites, it is not easy to secure traceability by 

periodic verification by standard instrument. It is required to make periodical calibration of 

AWS instruments to maintain measurement accuracy. (2) Even though the operation of AWS 

is automatic, if maintenance of AWS system cannot be performed regularly, longïterm stable 

operation will be difficult. (3) Since data transmission depends on the reliability of the 

network, data transmission is often interrupted in remote areas where the communication 
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