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Abstract: The Quantitative Precipitation Estimation (QPE) method of the Japan
Meteorological Agency (JMA) using radar and rain gauge data has been started to be
deployed at the VieNam Meteorological and Hydrological Administration (VNMHA)
since 2019hrougha techni@l cooperation projedaf the Japan International Cooperation
Agency (JICA) Quality control of radar and rain gauge data is a vital issue in keeping the
accuracy of QPE. Especially rain gauge data is essential because QPE processes regard rain
gauge datas exact values in calibration processes. VNMHA had yet to develop a quality
control system and regular maintenance scheme for Automatic Weather Stations (AWS)
and Automatic Rain Gauges (ARGh order tomake a reliable QPE product, a quality
check for rin gauge data comparing mutual rain gauge data experimented and 1) missing
data ratio, 2) proportion to mean of nearly ten stations, and 3) double sum curve check was
selected as thresholds to select relatively reliable rain gauge stations. As a résailt of
quality check for rain gauge data in May 2023, 1,299 stations were chosen, and QPE with
rain gauges selected showed stable precipitation distribution.
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1. Introduction

The bilateral cooperation project between the JICA and the VNMHA named
fiStrengtheimg Capacity in Weather Forecasting and Flood Early Warning Sydtasbeen
conducted since June 2018. The project targets developing weather prodDigadtar Risk
Reduction {]. As an indicator for precipitation monitoring, QPE was introduced during the
1st period of the project. QPE regards rain gauge data as teacher signals (exact values),
calibrates radar observation data with it, and convertsptdoipitation amount by using a
simple ZR relationship 7].

The algorism of QPE ard) quality control and onkour accumulation of rain gauge
datg 2) conversion from radar volume scan intensity data to lowest level distribution and
onehour accumulatin; 3) 1% calibration by rain gauge data (comparison of precipitation at
each radar area using converted precipitation from radar scans and rain gaugs 8%ta
calibration by rain gauge data (variational calculus methods, harmonizing both converted
radar precipitation data in overlap areg))produce a national composite map/].

VNMHA manages ten radars and around 2,000 AWS and ARG (hereafter described as
AARGO), and rain gauge data is collected to the Central Data Hub (CDH). VNMHA
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additionally manage$86 synoptic stations, and equipment at synoptic stations is compared
with standard equipment regularl§j [ Synoptic station data is the most reliable datsiet

Nam however, synoptic observation is implemented thoeeix-hourly, and QPE requires

at least one hourly precipitation data for its calibration processes. VNMHA calibrates/checks
the accuracy of rain gauges at ARG before installing them; hoyafter installations, the
accuracy of ARG is not checked frequenjty.

Ideally, the rain gauge of ARG should be quality checked withnedysis data of
Numerical Weather Prediction, for example, the WIGOS Data Quality Monitoring System
(WDQMS) web tool[6], and equipment at doubtful observation should be checked and
repaired promptly. However, VNMHA had yet to introduce a quality check system and
maintenance on ARG statioris. order b evaluate the reliability of ARG data, tifadar
Product Team (arking group 2) conducted a quality check of rain gauge data for QPE in
2021 and 2022.

2. Indexes for quality check

For the operation of QPE, a collection of stable and steady rain gauge data is required,
and VNMHA has a relatively dense observation network coetpto nearby countries. In
the quality check process, eaglt a t data wa®s sompared with a mean of the nearest ten
s t a t data (hdéremfter describedf@sea precipitatiod), and the following indexes for the
guality check were calculated.

1. Reporting ratio of ARG (more than 80 percent)

2. Reporting ratio of missing value and abnormal datbyt@e data) (less than 20
percent)

3. Abnormal data ratio (negative value or immense value, more tham&d8our)

4. Small value data ratio 1 (no prgitation at the station when area precipitation is more
than 5mm/hour)

5. Small value data ratio 2 (precipitation at the station is smaller than 1/10 of area
precipitation)

6. Big value data ratio 1 (precipitation at the station is three times biggeratea
precipitation when area precipitation is more than Bmauon);

7. Big value data ratio 2 (precipitation at the station is more thamr and area
precipitation is smaller than 5nihour);

8. Proportion compared to area precipitation.

The trial wasdone for October 2021 data, and indeand index8 were selected as
thresholds. After excluding stations trapped by two thresholtish8ck was implemented
by a double sum curve. A double sum curve (Fegl) consisted of a time sequence of

accumulated precipitation B Y ) at the station, nearest three
stations and mean afea precipitatiom
a month In an u pper flg ure an Station ID: 48032: 99-3x4-112

accumulated precipitation at nearest thr
stations andarea precipdtion (vertical
axis) were plotted in a lower figure witl
accumulated precipitation at the exa
station (horizontal axis). A good examp!
is shown in Figre 1, lines smoothly
changed in the same manner in an up|
figure, and the angle of the plotted lir
was nearthe 45degree line (y= x) in a
lower figure.

Hourly rainfall

Hourly rainfall

Figure 1. Double sum curve
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Examples excluded by tlied o usbniceu r areshown in Figre2. Inthe caseof a),
in the 2nd half of the month, the lowest line (accumulated precipitation marked withd
not increase because of failures on a rain gauge or a communication line. In the case of b),
the shape of the curve on the lowest line (mank&h = ) is similar to others, but total
precipitation is almost 4percent of others. In the case of c), there were two gaps (surrounded
by . ) in an upper figure, and a few steps appeared in a lower figure.

Station ID: 168872: 99-0x3-115
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Figure 2. Double sum curves at stations excluded.

Observation failure seemed to happen at the
station or isolated rain only nearby the station, or
observation time was incorrect. In the case of
showers brought by convective clouds, such
isolated rains might happemowever, if such
gaps are frequently observed, the data seems not
to be reliable. In the dry season, the frequency and
total amount of precipitation become smaller, and
double sum curves tend to be scattered. Quality
checks by double sum curves shouldablepted
for rainy season data.

The same evaluation was adopted for May
2022 data, and the review of ARGs is plotted in
Figure 3. (Screening threshold was the same as in
October 2021). In Fige 3, stations are
categorized into three levels (Level 3:
precipitation at the station is within 20 percent of
area precipitation, Level 2: within 50%, and
Level 3: within 100% of area precipitation). Level
3 stations (83 to 120 percent precipitation
compared to area predation) are plotted as a

circle ( ), Level 2 stations (#B3 percent or Figure 3. Evaluation of ARG



