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1. INSTALLATION OF TM EQUIPMENT BY JAIF PROJECT 

ADCA, commissioned by VAWR, installed TM equipment at 25 locations out of the 28 planned 

locations within the jurisdiction of the South Nghe An Irrigation Management Company (IMC) 

of Nghe An Province from July 11 to 23, 2019. The remaining three TMs will be installed by 

participants of ASEAN during the TM installation practice at the ASEAN Seminar. 

Table 1.1 shows the TM equipment installed by the JAIF project. Figure 1.1 shows the installation 

location. 

Table 1.1 The list of TM equipment installed by the JAIF project 

No 
(1)

 
Location 

Point to be 

installed 
(2)

 
Address Code 

Model 
(3)

 

Setting 

date 
Latitude Longitude 

1 4AC PS-upstream Nam Dan District 4ac-up WL/R 2019/07/11 18.689834 105.569042 

2 4AC Diversion 

2WL (ASEAN 

seminar) 
4ac-div WL  18.688070 105.568677 

 
4ac-div-r   18.688097 105.568621 

 
4ac-div-l   18.688042 105.568700 

3 TB17 PS-upstream Nghi Loc district tb17-up WL 2019/07/15 18.707889 105.636665 

4 TB17 Diversion 

Diversion canal 

2WL 
tb17-div WL 2019/07/15 18.716037 105.623579 

 tb17-div-up   18.715977 105.623557 

 tb17-div-dn   18.716012 105.623545 

5 Tho Son PS-upstream Nghi Loc District  thoson-up WL/R 2019/07/16 18.762718 105.646140 

6 Tho Son Diversion-right 

2WL (ASEAN 

seminar) 
thoson-div WL  18.763222 105.647171 

 
thoson-div-c   18.763262 105.647153 

 
thoson-div-r   18.763157 105.647214 

7 Tho Son Diversion-left 
1WL (ASEAN 

seminar) 
thoson-div-l WL  18.763441 105.647081 

8 TB18 PS-upstream Nghi Loc District  tb18-up WL/R 2019/07/17 18.800189 105.573845 

9 Cho Quan PS-upstream Nghi Loc District choquan-up WL 2019/07/17 18.798636 105.621775 

10 Cho Quan Diversion 

2WL choquan-div WL 2019/07/23 18.767696 105.625383 

 choquan-div-r   18.797659 105.625362 

 choquan-div-l   18.797726 105.625373 

11 Ha Thanh PS-upstream Nghi Loc District hathanh-up WL 2019/07/17 18.801477 105.601050 

12 Bau Non PS-upstream 
Hung Nguyen 

District 
baunon-up WL/R 2019/07/13 18.735945 105.527818 

13 Hung Xuan PS-upstream 
Hung Nguyen 

District 
hungxuan-up WL/R 2019/07/13 18.607639 105.613850 

14 Cau Ban PS-upstream 
Hung Nguyen 

District 
hungyen-up WL 2019/07/12 18.745056 105.613772 

15 TB11 PS-upstream 
Hung Nguyen 

District 
tb11-up WL 2019/07/20 18.637488 105.653144 

16 Namdan Gate Gate-upstream Nam Dan District namdan-up WL 2019/07/11 18.689739 105.510859 

17 Namdan Gate Gate-downstream Nam Dan District namdan-dn WL/R 2019/07/11 18.690521 105.510763 

18 
Hoang Can 

canal 
Canal 

Hung Nguyen 

District 

hoangcan-

canal 
WL/R 2019/07/12 18.659964 105.621930 

19 
Cua Duoc 

Canal 
Canal Vinh City cauduoc-canal WL 2019/07/12 18.666641 105.651758 

20 Benthuy Gate Gate-upstream Vinh city benthuy-up WL/R 2019/07/16 18.643326 105.698798 
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No 
(1)

 
Location 

Point to be 

installed 
(2)

 
Address Code 

Model 
(3)

 

Setting 

date 
Latitude Longitude 

21 Benthuy Gate Gate-downstream Vinh city benthuy-dn WL 2019/07/16 18.643361 105.699282 

22 
Nghi Quang 

Gate 
Gate-upstream Nghi Loc District nghiquang-up WL/R/Q 2019/07/18 18.839415 105.695174 

23 
Nghi Quang 

Gate 
Gate-downstream Nghi Loc District nghiquang-dn WL 2019/07/18 18.838666 105.694601 

24 
Nghi Quang 

River 
River-middle Nghi Loc District 

nghiquan-

middle 
WL/Q 2019/07/18 18.852545 105.677032 

25 
Nghi Quang 

River 
River-upstream Nghi Loc District 

nghiquan-

cuacam 
WL/Q 2019/07/18 18.849879 105.651879 

26 Nam Dong PS-upstream Nam Dan District namdong-up WL/R 2019/07/20 18.623989 105.538808 

27 Hung Chau PS-upstream 
Hung Nguyen 

District 
hungchau-up WL/R 2019/07/13 18.600969 105.665212 

28 Hung Chau PS-downstream 
Hung Nguyen 

District 
hungchau-dn WL 2019/07/13 18.600451 105.665515 

Total      25   

29 TB16B PS-upstream Vinh City tb16b-up WL 2017/05/27 18.698077 105.650476 

30 TB16B PS-downstream Vinh City tb16b-dn WL/R 2017/05/27 18.698125 105.650723 

31 TB16B Diversion 

2WL tb16b-4km WL 2017/07/20 18.708982 105.684614 

 tb16b-4km-r     

 tb16b-4km-l     

Note (1) No.29-31 TMs in the Table were originally installed by ADCA in 2017.  

Note (2) PS: Pump station  

Note (3) WL: Water level sensor, R: Rain gauge, Q: Water quality sensor 

 

Figure 1.1 Location map of TMs installed by JAIF project (including TB16B installed by ADCA) 

Note: The thick light pink line indicates the Lam River, and the thin white line indicates the main canal. 

The installed TM equipment („SESAME‟ produced by Midori Engineering Laboratory) has a 

track record of introducing more than 100 units in Indonesia. SESAME outperforms other 

products in terms of capacity and cost (Table 1.2). 
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Table 1.2 Comparison of TM equipment in Indonesia  

Item SESAME SERA 

(Germany) 

Tech4Water 

(Indonesia) 

JRC (Japan) 

Multi-function H (various sensors) M (various 

sensors, no soft) 

M (only water 

level and rain) 

H (various sensors) 

Electricity use H (3W) M (more than 

20W) 

M (more than 

20W) 

M (more than 100W) 

Data transfer H (TCP/IP, cheap) M (SMS) M (SMS) L (dedicated wireless) 

Data transfer 

interval 

H(1,2,5,10,15,20,30sec,

1,2,5,10,15,20,30min,1,

2,3,6,12,24hour) 

M(15,30min, 

1,2,3,6,12,24 

hour) 

M(10min) H(Free setting) 

Data transfer 

system 

H (M2M or machine to 

machine) 

M (P2P or person 

to person) 

M (P2P) M (annual maintenance 

necessary) 

Maintenance 

cost for 5 years 

H (IDR 20 million) M (IDR 40 

million) 

M (IDR 40 

million) 

L (IDR 78 million) 

Equipment cost H (IDR 67 million) H (IDR 78 

million) 

H (IDR 78 million) L (IDR 336 million) 

Note) Evaluation: H= High or good, M= Middle, L= Low or poor 

Source) JICA.2017. “Verification survey with the private sector for disseminating Japanese 

technologies for efficient management of the multi-purpose dam and data collection for the 

climate change with real-time telemetry system (SESAME SYSTEM). Japan International 

Cooperation Agency, Midori Engineering Laboratory Co. Ltd. 

The flow for installing TM equipment is shown in Figure 1.2 

 

Figure 1.2 Flow for installing TM 
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Since TM equipment (SESAME) is compact and lightweight, it should be installed on steel pipes 

in principle to save time and cost (Figure 1.3). Where there is a risk of theft, it is necessary to 

install it at a high place, so the diameter of the steel pipe must be 75mm or more. This time, steel 

pipe of D100mm was used as a standard. 

 

Figure 1.3 Steel pipe fixing method 

Steel pipes are fixed to concrete foundation with bricks as a formwork (Figure 1.4). 

 

Figure 1.4 Construction of concrete foundation 

When installing TM equipment on existing concrete structure, it is desirable to weld the steel 

plate to the steel pipe end and fix it with anchor bolts (Figure 1.5). 
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Figure 1.5 Fixing steel pipes to existing concrete structure with anchor bolts 

For locations where have a high risk of theft, a method of placing rebar and casting concrete 

inside a D 250mm PVC pipe is adopted (Figure 1.6). 

 

Figure 1.6 Installation of support post using D250mm PVC pipe as  

a formwork in locations with high theft risk 

Cable that connects water level sensor and rain gauge to a control box for data transmission as 

well as solar panel cable should be protected with D16mm PF pipe from weathering and other 

damage. The surplus cable is stored in a hand hole made of hard PVC. Before installing TM 
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equipment, it is necessary to tentatively assemble and adjust the length of the PF pipe and guide 

pipe (Figure 1.7 - 1.8). 

 

Figure 1.7 Temporary installation of TM control box, solar panel and hand hole 

 

Figure 1.8 Installation of water level sensor cable 

Water level sensor is stored in PVC or metal guide pipe with diameter of 50 mm or more to 

protect it from theft and impact (Figure 1.9). 
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Figure 1.9 Installation of water level sensor to the guide pipe 

Guide pipe should be drilled at four directions in a staggered manner within 1 m length from the 

pipe end in order to make water passage to the sensor easy. A lid with holes is attached to the 

bottom of the guide pipe. After that, bag-like non-woven fabric is wrapped around the drilled 

portion of the guide pipe to prevent sediment and insects from entering the pipe (Figure 1.10). 

 

Figure 1.10 Drilling guide pipe for water level sensor,  

and protecting drilled part with non-woven fabric 

After installation, the guide pipe is fixed to the concrete structure with metal fittings, mortar, etc. 

(Figure 1.11). 
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Figure 1.11. Installation of guide pipe and water level sensor 

After installing guide pipe, it is necessary to cover the gap between guide pipe and PF pipe with 

a rubber seal and highly durable waterproof tape, etc., so that no foreign matter or insects enter. 

The PF pipe is connected to a hand hole with a dedicated joint to prevent insects, etc. from 

entering the hand hole. The surplus cable is stored in the hand hole (Figure 1.12). 

 

Figure 1.12 Protection of water level sensor cable by PF pipe,  

storage of surplus cable in hand hole 

After attaching a control box (CB) containing data transmission device and battery to the steel 

pipe, the solar panel cable and sensor cable in the PF pipe should be connected to the CB. The 
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PF pipe is attached to the CB with a designated joint, and the attached part to the PF pipe is 

covered with clay inside the CB. Sealing in this way prevents insects and small animals from 

entering the CB. A desiccant should be placed in the CB so that excessive humidity does not 

adversely affect the circuit board. 

After installing CB, a personal computer should be connected to the circuit board in the CB with 

a serial cable, in order to check the access status to the mobile phone communication network 

through SIM card, and make initial settings such as measurement interval by a sensor, data 

transmission interval, and frequency of data sending per transmission (Figure 1.13). The 

installation of TM equipment is complete when a smartphone connected to internet confirms that 

TM data is being transmitted as set. 

 

Figure 1.13 Initial setting of communication system in the control box  

by personal computer and completion of work 

2.DATA TRANSMITTED FROM TM EQUIPMENT 

After completing the installation of TM equipment as a whole except for 3 points to be set up in 

TM installation practice at the ASEAN seminar, all data is obtained from July 25, 2019. The data 

transmitted for around 3 months from July 25th to October 15th is summarized here. 

First, the rain data in 11 locations (tb16b-dn, 4ac-up, tb18-up, baunon-up, hungxuan-up, 

namdan-dn, hoangcan-canal, nghiquang-up, namdong-up, hungchau-up, benthuy-dn) is shown in 

Figure 2.1. The distribution of TM rain gauges is shown in Figure 2.2. The rain gauge of 'thoson-

div-l' will be installed during the ASEAN seminar. 
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Figure 2.1 Trend of rainfall (July 25 – October 15, 2019) 

 

Figure 2.2 Distribution of TM rain gauges (12 locations) 

Next, the TM water depth data along the main canal is shown in Figure 2.3. 

Eleven (11) TM water level sensors (namdan-dn, 4ac-up, hoangcan-canal, cauduoc-canal, tb16b-

up, tb17-up, hungyen-up, choquan-up, nghiquan-cuacam, nghiquang-dn, nghiquang-up) were 

installed along the main canal from Namdan gate of Lam river to Nghiquang gate and Banthuy 

gate. 
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Figure 2.3 Trend of TM water depth along the main canal 

The trend of change in water depth shows a similar fluctuation pattern except for 'nghiquan-

cuacam, nghiquan-up and nghiquang-dn', which are affected by the water level of the Nghiquang 

River. 

Figure 2.4 shows the changes in water depth of 4 TMs along the Lam River (namdan-up, 

namdong-up, hungxuan-up, benthuy-up). These water depths show almost the same fluctuation 

pattern. 

 

Figure 2.4 Trend of TM water depth along Lam River 

The Nghiquang River has a risk of pumping up salty water to irrigate fields due to sea water 

intrusion. For this reason, TM sensors for measuring salinity are installed at three locations, 

namely upstream (nghiquan-cuacam), middle stream (nghiquan-middle), and downstream 

(nghiquan-up) along the Nghiquang River. Figure 2.5 shows the trend in salinity and water depth 

at these three sites. 
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Figure 2.5 Trend in salinity (WQ) and water depth (WD)  

at three locations where TM water quality sensors are installed 

A tide gate (Nghiquang weir) was constructed at the lowest downstream of the Nghiquang River, 

and the salty water intrusion is managed by gate operation. TM water quality sensor of 

'nghiquan-up' was installed on the upstream side of the weir, and the salinity is the highest 

among the three points. Salinity decreases as it goes upstream.  

The midstream TM water quality sensor of 'nghiquan-middle' was set on the concrete floor of the 

irrigation intake gate constructed above the riverbed, therefore, its water depth is small and may 

be zero at low river water level. The „nghiquan-middle‟ water quality sensor is expected to show 

a relatively low value because it measures the salinity near the water surface. 

Figure 2.6 shows trend in water depth, water quality, and rainfall in nghiquan-up. The water 

depth fluctuated between 3.0 and 4.7 m, but the salinity continued to decrease with 1.45 g / l as 

the last peak on August 10, and then suddenly dropped due to heavy rain on September 3. It has 

been almost zero since September 6. This zero salinity is not normally observed, because the tide 

gate is aging and seawater cannot be completely blocked even when the gate is closed. For this 

reason, the sensor should be inspected during the site visit at the ASEAN seminar. 

 

Figure 2.6 Trend in water depth, water quality, and rainfall in nghiquan-up 
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Figure 2.7 shows trend in water depth and water quality at 'nghiquan-cuacam' in the upper 

Nghiquang River. It adds rainfall data of nghiquan-up for reference. The salinity value was 0.9 to 

1.0 g / l until August 3, but it suddenly decreased to 0.2 g / l by August 5, and has been 

abnormally almost zero since August 31. For this reason, as with nghiquan-up, the sensor should 

be inspected. 

 

Figure 2.7 Trend in water depth and water quality at nghiquan-cuacam 

3. MODEL SITE FOR PUMP OPERATION ANALYSIS 

The model site for pump operation analysis is the TB16B pump irrigation area where ADCA 

installed TM in 2017 and long-term data can be obtained. The irrigated area of TB16B is about 

1,300 ha, and the suitable site for TM installation is limited to the upstream and downstream of 

the pumping station and one diversion structure at 4 km from the pumping station. There are 4 

TM equipment, of which 2 are at pump station and other 2 are at each canal separated at 

diversion structure. 

The TM location and the outline of the TM equipment are shown in Figure 3.1 to 3.2. 

 

Figure 3.1 TM location map in TB16B 
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Figure 3.2 The installed TM equipment in TB16B 

The TM equipment installed at first was tb16b-up and tb16b-dn on the upstream and downstream 

of the pumping station. The water depth and rainfall data are transmitted without missing from 

May 27, 2017 when the TMs were installed. The TM installation at the diversion of 4 KM point 

was delayed until July 20, 2017, because construction of the anti-theft facility was necessary. 

Both TMs at north canal (tb16b-4kml) and south canal (tb16b-4kmr) in 4 KM diversion point are 

transmitting TM water depth data without missing. 

Figure 3.3 shows the annual trend of the TM water depth and rainfall data at the pumping station 

observed from June 1, 2017 to May 31, 2018. 

 

Figure 3.3 Annual trend of TM water depth and rainfall data at TB16B (June 2017 - May 2018) 

Figure 3.4 shows the annual trend of the TM water depth at the 4 KM point and the rainfall data 

at the pumping station observed from August 1, 2017 to July 31, 2018 after setting up the TM 

equipment on July 20. 
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Figure 3.4 Annual trend of TM water depth at 4 KM point combined  

with the rainfall data at tb16b-dn in TB16B (August 2017 - July 2018) 

From figures 3.3 and 3.4, the followings are observed. 

- The water level at tb16b-up depends on that of the Lam River, because the water at the 

upstream of the pumping station is supplied by the main canal connected to the Nam Dan gate 

built along the Lam River. Therefore, if the water level at the Lam River increases high, the 

water level of tb16b-up also rises. 

- The downstream water depth (tb16b-dn) of pump station varies depending on the pump 

operation. Since the amount of pumped-up water is smaller than the amount of water supplied 

from the Lam River, the variation of tb16b-dn water depth is greater than the variation of the 

upstream water depth (tb16b-up). 

- From June 29 to July 15, 2017, water supply was tight because the pumping water amount 

was large while the upstream water depth of the pumping station was decreasing. After the 

heavy rain on July 16 (136.5 mm/ day) and lasting for a week, the upstream water depth was 

restored. 

- One week from October 6, 2017, with the influence of the typhoon, the continuous rainfall 

amount of 666 mm was recorded with the daily maximum of 221 mm on October 10, and the 

upstream water depth of the pumping station peaked at 2.99 m on October 11. It was more 

than 2.0 m between October 10 and October 16. 

- On the south canal (tb16b-4kmr) at 4 KM point, pumping water is periodically supplied 

during the dry season. It was temporarily over 0.8 m at the time of heavy rain from October 4 

to 13, 2017, and July 16 to 19, 2018, but it will not exceed 1 m. 

- The north canal (tb16b-4kml) at the 4 KM has less frequent water supply from pumping 

station than the south canal, and the flowing period is short. Normally, water is not flowing in 

the north canal. At heavy rain, the gate of north canal was opened and the water depth was 

raised, however, it was only several times a year to exceed 0.5 m of water depth. 

In TB16B pumping irrigation area, the upstream water level of the pumping station depends on 

the operation of the Nam Dan gate which takes water from Lam River. The operation of the Nam 
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Dan gate depends on the water level in Lam River together with the water demand in the 

beneficiary area of the main canal. IMC can control only the downstream water depth of TB16B. 

If there is a margin to use in the upstream water depth, there is no inconvenience. If there is no 

margin on the upstream water depth as from June 29 to July 15, 2017, water shortage will occur 

to the downstream. 

4. ANALYSIS OF WATER DEPTH DURING HEAVY RAIN 

A typhoon struck on October 6, 2017, having caused flooding and fallen trees in Vinh City. 

Examining the relationship between the water depth and rainfall over the six days from October 

6 until October 11 when the water depth of tb16b-up on the upstream of TB16B peaked, as 

shown in Figure 4.1, it was found that there was a linear relationship between cumulative rainfall 

and water depth during this period. That is, as the rainfall increased by 100 mm, the water depth 

rose by 0.33 m. 

Also, when the same analysis is carried out for 7 days of heavy rain from July 13 to 19, 2018, as 

well as 5 days of heavy rain from September 1 to 5, 2019, it is as shown in Figure 4.2 – 4.3. At 

this time as well, there was a linear relationship between cumulative rainfall and water depth, 

and as the cumulative day rainfall increased by 100 mm, the water depth rose by 0.38 – 0.40 m. 

From the above it can be seen that in this area the water depth rises from 0.33 to 0.40 m every 

time the cumulative rainfall increases by 100 mm during heavy rain. It is unknown how Nam 

Dan gate was opened and/or closed in these two cases, but in order to minimize flood damage in 

South Nghe An IMC during heavy continuous rainfall, it is necessary to optimize the gate 

management and pump operation uniformly in the region. This also applies to the response to the 

shortage of water in the drought year. 

 

Figure 4.1 Relation between rainfall and water depth of TB16B at typhoon in October 2017  
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Figure 4.2 Relation between rainfall and water depth of TB16B during heavy rain in July 2018  

 

Figure 4.3 Relation between rainfall and water depth  

of TB16B during heavy rain in September 2019  

5. ANALYSIS OF PUMP OPERATION IN JUNE 2017 

Here analyzes the relationship between the pumping operation record obtained from South Nghe 

An IMC and the water depth change caused by pumping. To accurately ascertain the pump 

operation time, TM water depth data of 10-minute intervals at tb16b-dn located in the immediate 
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downstream of the pumping station are applied. At this time the amount of data is enormous, so 

the observation period is limited to one month. From the annual water depth fluctuation at tb16b-

dn, there selected June 2017 which was the first month when the reliable pump operation data 

can be obtained after the start of TM measurement. 

Table 5.1 shows pump operation records obtained from South Nghe An IMC. This operation 

record includes daily operating hours of three pumps, working hours of operator, and water 

depth records at the upstream of the pumping station. 

Table 5.1 Pump operation records of TB16B in June 2017 

Date of 

operation 

Working time Pump operation time (hour) Upstream water 

depth (m) at the 

shift Start Finish Pump 1 Pump 2 Pump 3 

2017/6/1 NA NA NA NA NA NA 

2017/6/2 NA NA NA NA NA NA 

2017/6/3 NA NA NA NA NA NA 

2017/6/4 NA NA NA NA NA NA 

2017/6/5 NA NA NA NA NA NA 

2017/6/6 NA NA NA NA NA NA 

2017/6/7 7:00:00 0:00:00 6 7 7 0.3 

2017/6/8 0:00:00 7:00:00 7 7 7 0.3 

2017/6/8 7:00:00 12:00:00 8 13 10 0.4 

2017/6/9 0:00:00 7:00:00 7 7 2 0.5 

2017/6/9 7:00:00 0:00:00 8 9 9 0.5 

2017/6/10 0:00:00 7:00:00 7 7 4 0.5 

2017/6/10 7:00:00 0:00:00 6 9 9 0.5 

2017/6/11 0:00:00 7:00:00 3 7 7 0.5 

2017/6/11 7:00:00 0:00:00 13 17 7 0.5 

2017/6/12 0:00:00 7:00:00 0 7 7 0.5 

2017/6/12 7:00:00 0:00:00 8 4 8 0.5 

2017/6/13 0:00:00 7:00:00 7 2 7 0.5 

2017/6/13 7:00:00 0:00:00 12 12 1.5 0.5 

2017/6/14 0:00:00 7:00:00 7 7 0.5 0.5 

2017/6/14 7:00:00 0:00:00 8 16  0.5 

2017/6/15 0:00:00 7:00:00 7 7  0.5 

2017/6/15 7:00:00 0:00:00 9  13 0.5 

2017/6/16 0:00:00 8:00:00 8  7 0.5 

2017/6/17 NA NA NA NA NA NA 

2017/6/18 NA NA NA NA NA NA 

2017/6/19 NA NA NA NA NA NA 
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Date of 

operation 

Working time Pump operation time (hour) Upstream water 

depth (m) at the 

shift Start Finish Pump 1 Pump 2 Pump 3 

2017/6/20 NA NA NA NA NA NA 

2017/6/21 NA NA NA NA NA NA 

2017/6/22 7:00:00 0:00:00 5 11 6 0.5 

2017/6/23 0:00:00 7:00:00 7 1 6 0.5 

2017/6/24 7:00:00 0:00:00 0 1 0 0.5 

2017/6/25 0:00:00 7:00:00 0 0 0 0.5 

2017/6/25 7:00:00 0:00:00 5  13 0.5 

2017/6/26 7:00:00 0:00:00  16.5 7 0.5 

2017/6/27 0:00:00 7:00:00  7  0.5 

2017/6/28 NA NA NA NA NA NA 

2017/6/29 NA NA NA NA NA NA 

2017/6/30 22:00:00 0:00:00  1  0.5 

Total   148 175.5 138  

Note) The total operating time of pump 1 to 3 is 461.5 hours. 

In Table 5.1, the water depth fluctuation at tb16b-dn of every ten minutes from midnight to 24 

o'clock on the day of pump operation is graphed and divided into 4 categories according to the 

water depth fluctuation pattern shown as follows. 

- Start of pump operation, increase of operating units or output (red line) 

- Stable pump operation (green line) 

- Decrease of operating units or output (yellow line) 

- Stop of pump operation (light red line) 

The start of pump operation, increase or decrease of operating units or output, stable operation, 

etc. can be found from water depth fluctuation. That is, at the start of the pump operation, the 

water depth sharply rises, and when the pump stops, the water depth plummets with a nearly 

similar pattern. During stable operation of the pump, it is stable at a water depth higher than the 

minimum water depth of 0.5 to 0.6 m. Gradual rise or decrease in water depth is observed at the 

time of increasing and decreasing the number of units or output during pump operation. 

In addition, since the electricity charge is high from 9:00 to 11:00 in the morning and from 17:00 

to 20:00 in the afternoon, the pump operation should be planned to avoid this time zone as much 

as possible. For this reason, the high-priced time zone is highlighted in thick black line on the 

horizontal axis of the graph, in order to verify whether actual economical operation is realized. 

Figures 5.1 to 5.10 show the water depth fluctuation of tb16b-dn and the pump operating 

situation to be presumed. 
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Pump operation on June 6, 2017  Pump operation on June 7, 2017 

Figure 5.1 Estimation of water depth fluctuation and pump operation on June 6 and 7, 2017  
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Pump operation on June 8, 2017 Pump operation on June 9, 2017 

Figure 5.2 Estimation of water depth fluctuation and pump operation on June 8 and 9, 2017  

  

Pump operation on June 10, 2017 Pump operation on June 11, 2017 

Figure 5.3 Estimation of water depth fluctuation and pump operation on June 10 and 11, 2017 
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Pump operation on June 12, 2017 Pump operation on June 13, 2017 

Figure 5.4 Estimation of water depth fluctuation and pump operation on June 12 and 13, 2017 

  

Pump operation on June 14, 2017 Pump operation on June 15, 2017 

Figure 5.5 Estimation of water depth fluctuation and pump operation on June 14 and 15, 2017 

  

Pump operation on June 16, 2017 Pump operation on June 17, 2017 

Figure 5.6 Estimation of water depth fluctuation and pump operation on June 16 and 17, 2017 
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Pump operation on June 18, 2017 Pump operation on June 22, 2017 

Figure 5.7 Estimation of water depth fluctuation and pump operation on June 18 and 22, 2017 

  

Pump operation on June 23, 2017 Pump operation on June 24, 2017 

Figure 5.8 Estimation of water depth fluctuation and pump operation on June 23 and 24, 2017 

  

Pump operation on June 25, 2017 Pump operation on June 26, 2017 

Figure 5.9 Estimation of water depth fluctuation and pump operation on June 25 and 26, 2017 
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Pump operation on June 27, 2017 Pump operation on June 30, 2017 

Figure 5.10 Estimation of water depth fluctuation and pump operation on June 27 and 30, 2017 

Table 5.2 summarizes the observation results shown in Figures 5.1 to 5.10. In the Table, an index 

of peak number is placed, because there are cases where pump operation is started and stopped 

several times a day, which appears as a repetition of the peak of the water depth in Figures. Since 

the number of peaks should be small if planned pump operation is carried out, the upper limit of 

the number of peaks when efficient operation is performed is assumed here to be 4 times. 

Table 5.2 Status of pump operation to be assumed from TM water depth in June 2017 

No 
Date of 

operation
1)

 

Recorded pump 

operation time 

(hour) 

High 

water 

depth 

(m) 

Low 

water 

depth 

(m) 

No of 

peaks 

Avoid 

costly 

time 

zone 

(AM)
2)

 

Avoid 

costly 

time 

zone 

(PM)
2)

 

Evaluation
3)

 
Pump 

1 

Pump 

2 

Pump 

3 

1 2017/6/6  NA NA NA 1.42 0.30 1 Y Y G 

2 2017/6/7 6 7 7 1.68 0.64 3 N Y  

3 2017/6/8 8 13 10 1.77 0.91 5 N Y  

4 2017/6/9 7 7 2 1.79 0.97 6 N Y  

5 2017/6/10 7 7 4 1.82 1.05 8 N Y  

6 2017/6/11 3 7 7 1.77 1.52 2 N N  

7 2017/6/12 0 7 7 1.78 0.94 5 N Y  

8 2017/6/13 7 2 7 1.80 0.94 3 Y Y G 

9 2017/6/14 8 16  1.73 0.94 2 Y Y G 

10 2017/6/15 7 7  1.85 0.86 4 Y Y G 

11 2017/6/16 8  7 1.85 0.53 1 Y Y G 

12 2017/6/17 NA NA NA 0.99 0.50 1 Y Y G 

13 2017/6/18 NA NA NA 1.34 0.74 1 Y Y G 

14 2017/6/22 5 11 6 1.64 0.54 1 N N  

15 2017/6/23 7 1 6 1.48 1.18 1 N N  

16 2017/6/24 0 1 0 1.49 1.39 0 N N  

17 2017/6/25 0 0 0 1.50 1.46 0 N N  

18 2017/6/26  16.5 7 1.50 1.47 0 N N  
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No 
Date of 

operation
1)

 

Recorded pump 

operation time 

(hour) 

High 

water 

depth 

(m) 

Low 

water 

depth 

(m) 

No of 

peaks 

Avoid 

costly 

time 

zone 

(AM)
2)

 

Avoid 

costly 

time 

zone 

(PM)
2)

 

Evaluation
3)

 
Pump 

1 

Pump 

2 

Pump 

3 

19 2017/6/27  7  1.50 0.54 0 Y Y G 

20 2017/6/30  1  1.55 0.38 1 Y Y G 

Note 1)  The water depth remained at 0 m from 12:00 on June 1 until 15:30 on June 4, 2017. 

Note 2) When operated to avoid the high electricity charge time zone, write ‘Y’, though when operated in 

this time zone, write ‘N’. 

Note 3) In the evaluation, G (Good) is given if the following conditions are realized; (1) the peak number 

of water depth is 4 or less, and (2) the high electricity charge time zone is circumvented both in 

the morning and afternoon. 

Comparison of Figures 5.1 to 5.10 with Table 5.2 shows that pump operation records submitted 

by South Nghe An IMC are not sufficient. For example, from the record of the water depth, it 

can be seen that the lowest water depth at the outlet of the pump discharge varies from 0 m to 

0.54 m, so if the minimum water depth is exceeded it, the pump is regarded to be operated. From 

the water depth record, pump was operated on June 6, 17, and 18, but this fact was not recorded 

in the daily report. Furthermore, although the operation time of each pump is written, there is no 

record of the operation period of each pump. This does not prove that the recorded operation 

time may be correct. 

From Table 5.2, there are cases where the peak of the water depth fluctuation appears many 

times. This seems to have been caused by the sudden request from water beneficiaries or some 

troubles to operate the pump additionally, then necessary to increase the output of the operating 

pump. This operation cannot be judged as efficient. In addition, the pump operation in high 

charge electricity time zone, the reasons of which cannot be imagined, was observed. This 

operation leads to the high electricity charge to IMC management. 

Regarding the day-to-day status of pump operation, when the efficiency is judged by checking 

whether the peak number of water depth is small (4 or less) and whether the high electricity 

charge time zone is avoided both in the morning and afternoon, 9 days can be found to be 

satisfied with these conditions. Since the total pump operating days in June 2017 obtained from 

the water depth fluctuation is 20 days, 45% of it can be regarded as a reasonable operation. 

However, for the remaining 55%, there is room for improvement to be efficient operation by 

clarifying the reason why inevitable uneconomic operation had been forced. 

If checking the relation between pump operation and rainfall, the number of days of rainfall was 

10 in June 2017, of which the effective rainfall - equal to or more than 15 mm/day - 

corresponding to the average water requirement of paddy was recorded in 4 days, that is, June 7, 

10, 11 and 18. Figures 5.11 to 5.12 show the relationship between the pump operating time and 

rainfall for these 4 days. 
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Figure 5.11 Relation between rainfall event and water depth change on June 7 and 10, 2017 

 

Figure 5.12 Relation between rainfall event and water depth change on June 11 and 18, 2017 

From these figures, no correlation is found between water depth change and rainfall. Moreover, 

it can be seen that pump operation continued even when there is rain of 15 mm or more per day. 

6. ANALYSIS OF PUMP OPERATION IN JUNE 2018 

In the pump operation analysis of June 2017, only the pump operation time was recorded, and it 

was unknown how the individual pumps were operated. For this reason, South Nghe An IMC 

was requested to record the operating period of each of the three TB16B pumps in June 2018. 
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Table 6.1 summarizes the operation records of June 2018 obtained from IMC. Unlike in June 

2017, the operating hours for each pump are indicated. As the start and stop of a pump may be 

repeated in a day, the start and stop time of operation are recorded for each pump. From the 

results, pump is found to be used to start and stop operation up to 4 times a day at maximum. 

Table 6.1 Pump operation records of TB16B in June 2018 

Date 
Pump 

No. 

Start  

1 

End  

1 

Time 

1 (h) 

Start  

2 

End  

2 

Time 

2 (h) 

Start  

3 

End  

3 

Time 

3 (h) 

Start  

4 

End 

4 

Time  

4 (h) 

Total 

operation 

time (h) 

6-Jun-

18 
P 1 0:00 4:00 4 6:00 10:00 4 11:00 13:00 2 20:00 0:00 4 14 

11-Jun-

18 

P 2 0:00 4:00 4 6:00 10:00 4 21:00 0:00 3    11 

P 3 0:00 4:00 4 6:00 10:00 4 14:00 18:00 4    12 

12-Jun-

18 

P 1 0:00 4:00 4 6:00 10:00 4 14:00 16:00 2    10 

P 3 0:00 0:00 24          24 

13-Jun-

18 

P 2 0:00 4:00 4 6:00 10:00 4 22:00 0:00 2    10 

P 3 0:00 0:00 24          24 

14-Jun-

18 

P 2 0:00 4:00 4 6:00 10:00 4 14:00 18:00 4 21:00 0:00 3 15 

P 3 0:00 0:00 24          24 

15-Jun-

18 

P 2 0:00 1:00 1 21:00 0:00 3       4 

P 3 6:00 10:00 4 13:00 18:00 5       9 

16-Jun-

18 

P 1 0:00 3:00 3          3 

P 2 0:00 0:00 24          24 

P 3 0:00 0:00 24          24 

17-Jun-

18 

P 1 0:00 0:00 24          24 

P 2 0:00 0:00 24          24 

18-Jun-

18 

P 1 0:00 10:00 10 12:00 18:00 6 20:00 0:00 4    20 

P 2 0:00 0:00 24          24 

19-Jun-

18 

P 1 0:00 0:00 24          24 

P 2 0:00 0:00 24          24 

P 3 0:00 0:00 24          24 

20-Jun-

18 

P 1 0:00 10:00 10 12:00 0:00 12       22 

P 2 0:00 0:00 24          24 

P 3 0:00 0:00 24          24 

21-Jun-

18 

P 1 0:00 0:00 24          24 

P 2 0:00 0:00 24          24 

P 3 0:00 10:00 10 21:00 0:00 3       13 

22-Jun-

18 

P 1 0:00 7:00 7 20:00 0:00 4       11 

P 2 0:00 10:00 10 11:00 0:00 13       23 

P 3 0:00 17:00 17 18:00 0:00 6       23 

23-Jun-

18 

P 1 0:00 10:00 10 12:00 0:00 12       22 

P 2 0:00 0:00 24          24 

P 3 0:00 0:00 24          24 

24-Jun- P 1 0:00 5:00 5 20:00 0:00 4       9 
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Date 
Pump 

No. 

Start  

1 

End  

1 

Time 

1 (h) 

Start  

2 

End  

2 

Time 

2 (h) 

Start  

3 

End  

3 

Time 

3 (h) 

Start  

4 

End 

4 

Time  

4 (h) 

Total 

operation 

time (h) 

18 P 2 0:00 6:00 6 20:00 0:00 4       10 

P 3 0:00 6:00 6 20:00 0:00 4       10 

25-Jun-

18 

P 1 22:00 23:00 1   0       1 

P 2 6:00 8:00 2 14:00 18:00 4 21:00 0:00 3    9 

P 3 0:00 4:00 4 14:00 18:00 4 23:00 0:00 1    9 

26-Jun-

18 

P 2 0:00 4:00 4 22:00 0:00 2       6 

P 3 0:00 10:00 10 12:00 18:00 6 21:00 0:00 3    19 

27-Jun-

18 

P 2 7:00 9:00 2          2 

P 3 6:00 10:00 4 12:00 18:00 6 21:00 23:00 2    12 

Total    558   122   30   7 717 

The correlation between this operation record and the TM water depth data at the tb16b-dn 

installed at the downstream of the pumping station with 10-minute intervals is shown in Figure 

6.1 to 6.10. The assumed operation (AO, and shown by green line) in the Figures indicates the 

actual operation time zone of the pump estimated from the water depth fluctuation. The rows P1 

(red), P2 (yellow) and P3 (light red) below the AO line indicate the operating time zones of the 

first to third pumps described in the Table 6.1. The thick black bar on the horizontal axis of the 

graph indicates the time zone when the electricity charge is high. 

Since June 5 and June 7 are not recorded in the operation daily report, the operation status of the 

pump is divided into four according to the water depth variation pattern similarly as in June 

2017. For this reason the pattern of the Figure of these 2 days are different from other operating 

days. 
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Figure 6.1 Estimation of water depth fluctuation and pump operation on June 5 and 6, 2018 

 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

2
0

1
8

/6
/5

 0
:0

0

2
0

1
8

/6
/5

 0
:3

0

2
0

1
8

/6
/5

 1
:0

0

2
0

1
8

/6
/5

 1
:3

0

2
0

1
8

/6
/5

 2
:0

0

2
0

1
8

/6
/5

 2
:3

1

2
0

1
8

/6
/5

 3
:0

1

2
0

1
8

/6
/5

 3
:3

1

2
0

1
8

/6
/5

 4
:0

1

2
0

1
8

/6
/5

 4
:3

2

2
0

1
8

/6
/5

 5
:0

2

2
0

1
8

/6
/5

 5
:3

2

2
0

1
8

/6
/5

 6
:0

2

2
0

1
8

/6
/5

 6
:3

3

2
0

1
8

/6
/5

 7
:0

3

2
0

1
8

/6
/5

 7
:3

3

2
0

1
8

/6
/5

 8
:0

3

2
0

1
8

/6
/5

 8
:3

4

2
0

1
8

/6
/5

 9
:0

4

2
0

1
8

/6
/5

 9
:3

4

2
0

1
8

/6
/5

 1
0:

0
4

2
0

1
8

/6
/5

 1
0:

3
5

2
0

1
8

/6
/5

 1
1:

0
5

2
0

1
8

/6
/5

 1
1:

3
5

2
0

1
8

/6
/5

 1
2:

0
5

2
0

1
8

/6
/5

 1
2:

3
6

2
0

1
8

/6
/5

 1
3:

0
6

2
0

1
8

/6
/5

 1
3:

3
6

2
0

1
8

/6
/5

 1
4:

0
6

2
0

1
8

/6
/5

 1
4:

3
6

2
0

1
8

/6
/5

 1
5:

0
7

2
0

1
8

/6
/5

 1
5:

3
7

2
0

1
8

/6
/5

 1
6:

0
7

2
0

1
8

/6
/5

 1
6:

3
7

2
0

1
8

/6
/5

 1
7:

0
8

2
0

1
8

/6
/5

 1
7:

3
8

2
0

1
8

/6
/5

 1
8:

0
8

2
0

1
8

/6
/5

 1
8:

3
8

2
0

1
8

/6
/5

 1
9:

0
9

2
0

1
8

/6
/5

 1
9:

3
9

2
0

1
8

/6
/5

 2
0:

0
9

2
0

1
8

/6
/5

 2
0:

3
9

2
0

1
8

/6
/5

 2
1:

1
0

2
0

1
8

/6
/5

 2
1:

4
0

2
0

1
8

/6
/5

 2
2:

1
0

2
0

1
8

/6
/5

 2
2:

4
0

2
0

1
8

/6
/5

 2
3:

1
1

2
0

1
8

/6
/5

 2
3:

4
1

5 June 2018

Legend of pump operation

Stable operation     Increase of operation

Decrease of operation Stop operation                    Expensive electricity zone   



31 

 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

20
18

/6
/1

1 
0

:0
0

20
18

/6
/1

1 
0

:3
0

20
18

/6
/1

1 
1

:0
0

20
18

/6
/1

1 
1

:3
0

20
18

/6
/1

1 
2

:0
0

20
18

/6
/1

1 
2

:3
1

20
18

/6
/1

1 
3

:0
1

20
18

/6
/1

1 
3

:3
1

20
18

/6
/1

1 
4

:0
1

20
18

/6
/1

1 
4

:3
2

20
18

/6
/1

1 
5

:0
2

20
18

/6
/1

1 
5

:3
2

20
18

/6
/1

1 
6

:0
2

20
18

/6
/1

1 
6

:3
3

20
18

/6
/1

1 
7

:0
3

20
18

/6
/1

1 
7

:3
3

20
18

/6
/1

1 
8

:0
3

20
18

/6
/1

1 
8

:3
4

20
18

/6
/1

1 
9

:0
4

20
18

/6
/1

1 
9

:3
4

20
18

/6
/1

1 
1

0:
04

20
18

/6
/1

1 
1

0:
35

20
18

/6
/1

1 
1

1:
05

20
18

/6
/1

1 
1

1:
35

20
18

/6
/1

1 
1

2:
05

20
18

/6
/1

1 
1

2:
36

20
18

/6
/1

1 
1

3:
06

20
18

/6
/1

1 
1

3:
36

20
18

/6
/1

1 
1

4:
06

20
18

/6
/1

1 
1

4:
36

20
18

/6
/1

1 
1

5:
07

20
18

/6
/1

1 
1

5:
37

20
18

/6
/1

1 
1

6:
07

20
18

/6
/1

1 
1

6:
37

20
18

/6
/1

1 
1

7:
08

20
18

/6
/1

1 
1

7:
38

20
18

/6
/1

1 
1

8:
08

20
18

/6
/1

1 
1

8:
38

20
18

/6
/1

1 
1

9:
09

20
18

/6
/1

1 
1

9:
39

20
18

/6
/1

1 
2

0:
09

20
18

/6
/1

1 
2

0:
39

20
18

/6
/1

1 
2

1:
10

20
18

/6
/1

1 
2

1:
40

20
18

/6
/1

1 
2

2:
10

20
18

/6
/1

1 
2

2:
40

20
18

/6
/1

1 
2

3:
11

20
18

/6
/1

1 
2

3:
41

11 June 2018

AO

P2

P3

Assumed and recorded pump operation

Assumed operation  Pump 1 Pump 2 Pump 3

Expensive electricity charge time zone (09:00-11:00 and 19:00-22:00)
 

Pump operation on June 7, 2018 Pump operation on June 11, 2018 

Figure 6.2 Estimation of water depth fluctuation and pump operation on June 7 and 11, 2018 
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Figure 6.3 Estimation of water depth fluctuation and pump operation on June 12 and 13, 2018 
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Pump operation on June 14, 2018 Pump operation on June 15, 2018 

Figure 6.4 Estimation of water depth fluctuation and pump operation on June 14 and 15, 2018 
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Pump operation on June 16, 2018 Pump operation on June 17, 2018 

Figure 6.5 Estimation of water depth fluctuation and pump operation on June 16 and 17, 2018 
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Pump operation on June 18, 2018 Pump operation on June 19, 2018 

Figure 6.6 Estimation of water depth fluctuation and pump operation on June 18 and 19, 2018 
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Pump operation on June 20, 2018 Pump operation on June 21, 2018 

Figure 6.7 Estimation of water depth fluctuation and pump operation on June 20 and 21, 2018 
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Figure 6.8 Estimation of water depth fluctuation and pump operation on June 22 and 23, 2018 
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25 June 2018

AO
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P2

P3

Assumed and recorded pump operation

Assumed operation  Pump 1 Pump 2 Pump 3

Expensive electricity charge time zone (09:00-11:00 and 19:00-22:00)
 

Pump operation on June 24, 2018 Pump operation on June 25, 2018 

Figure 6.9 Estimation of water depth fluctuation and pump operation on June 24 and 25, 2018 
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Expensive electricity charge time zone (09:00-11:00 and 19:00-22:00)
 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

2
0

1
8

/6
/2

7
 0

:0
0

2
0

1
8

/6
/2

7
 0

:3
0

2
0

1
8

/6
/2

7
 1

:0
0

2
0

1
8

/6
/2

7
 1

:3
0

2
0

1
8

/6
/2

7
 2

:0
0

2
0

1
8

/6
/2

7
 2

:3
1

2
0

1
8

/6
/2

7
 3

:0
1

2
0

1
8

/6
/2

7
 3

:3
1

2
0

1
8

/6
/2

7
 4

:0
1

2
0

1
8

/6
/2

7
 4

:3
2

2
0

1
8

/6
/2

7
 5

:0
2

2
0

1
8

/6
/2

7
 5

:3
2

2
0

1
8

/6
/2

7
 6

:0
2

2
0

1
8

/6
/2

7
 6

:3
3

2
0

1
8

/6
/2

7
 7

:0
3

2
0

1
8

/6
/2

7
 7

:3
3

2
0

1
8

/6
/2

7
 8

:0
3

2
0

1
8

/6
/2

7
 8

:3
4

2
0

1
8

/6
/2

7
 9

:0
4

2
0

1
8

/6
/2

7
 9

:3
4

2
0

1
8

/6
/2

7
 1

0
:0

4

2
0

1
8

/6
/2

7
 1

0
:3

5

2
0

1
8

/6
/2

7
 1

1
:0

5

2
0

1
8

/6
/2

7
 1

1
:3

5

2
0

1
8

/6
/2

7
 1

2
:0

5

2
0

1
8

/6
/2

7
 1

2
:3

6

2
0

1
8

/6
/2

7
 1

3
:0

6

2
0

1
8

/6
/2

7
 1

3
:3

6

2
0

1
8

/6
/2

7
 1

4
:0

6

2
0

1
8

/6
/2

7
 1

4
:3

6

2
0

1
8

/6
/2

7
 1

5
:0

7

2
0

1
8

/6
/2

7
 1

5
:3

7

2
0

1
8

/6
/2

7
 1

6
:0

7

2
0

1
8

/6
/2

7
 1

6
:3

7

2
0

1
8

/6
/2

7
 1

7
:0

8

2
0

1
8

/6
/2

7
 1

7
:3

8

2
0

1
8

/6
/2

7
 1

8
:0

8

2
0

1
8

/6
/2

7
 1

8
:3

8

2
0

1
8

/6
/2

7
 1

9
:0

9

2
0

1
8

/6
/2

7
 1

9
:3

9

2
0

1
8

/6
/2

7
 2

0
:0

9

2
0

1
8

/6
/2

7
 2

0
:3

9

2
0

1
8

/6
/2

7
 2

1
:1

0

2
0

1
8

/6
/2

7
 2

1
:4

0

2
0

1
8

/6
/2

7
 2

2
:1

0

2
0

1
8

/6
/2

7
 2

2
:4

0

2
0

1
8

/6
/2

7
 2

3
:1

1

2
0

1
8

/6
/2

7
 2

3
:4

1

27 June 2018

AO

P2

P3

Assumed and recorded pump operation

Assumed operation  Pump 1 Pump 2 Pump 3

Expensive electricity charge time zone (09:00-11:00 and 19:00-22:00)
 

Pump operation on June 26, 2018 Pump operation on June 27, 2018 

Figure 6.10 Estimation of water depth fluctuation and pump operation on June 26 and 27, 2018 

Table 6.2 summarizes the observation results for Figures 6.1 to 6.10. 

From Figures 6.1 to 6.10 and Table 6.2, the followings can be observed. 
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- As in June 2017, the daily operation report and the water depth fluctuation do not coincide 

with each other. Typically, pumping operation on June 5 and 7 appearing in TM water depth 

data is not recorded in the daily report. 

- There is a tendency to discontinue pump operation during the time zone when the electricity 

charge is high (09: 00-11: 00, 17: 00-20: 00). 

- There are many days during which all day operation is carried out. If IMC and Agricultural 

Cooperatives (AC) are discussing the pump operation plan sufficiently and frequently, it 

seems possible to operate pump by avoiding the costly time zone. 

Table 6.2 Status of pump operation to be assumed from TM water depth in June 2018 

No 
Date of 

operation
1)

 

Recorded pump 

operation time 

(hour) 

High 

water 

depth 

(m) 

Low 

water 

depth 

(m) 

No of 

peaks 

Avoid 

costly 

time 

zone 

(AM)
2)

 

Avoid 

costly 

time 

zone 

(PM)
 2)

 

Evaluation
3)

 
Pump 

1 

Pump 

2 

Pump 

3 

1 2018/6/5 NA NA NA 0.74 0.30 1 Y Y G 

2 2018/6/6 14   0.97 0.51 4 Y Y G 

3 2018/6/7 NA NA NA 0.82 0.46 2 Y Y G 

4 2018/6/11  11 12 1.17 0.32 1 Y Y G 

5 2018/6/12 10  24 1.20 0.85 5 N N  

6 2018/6/13  10 24 1.08 0.84 5 N Y  

7 2018/6/14  15 24 1.10 0.88 2 N N  

8 2018/6/15  4 9 1.18 0.54 4 Y Y G 

9 2018/6/16 3 24 24 1.38 0.43 4 N Y  

10 2018/6/17 24 24  1.49 0.9 3 N N  

11 2018/6/18 20 24  1.45 1.09 2 Y Y G 

12 2018/6/19 24 24 24 1.51 1.44 0 N N  

13 2018/6/20 22 24 24 1.55 1.28 0 N N  

14 2018/6/21 24 24 13 1.47 1.27 0 N N  

15 2018/6/22 11 23 23 1.47 1.06 5 N N  

16 2018/6/23 22 24 24 1.44 1.21 0 N N  

17 2018/6/24 9 10 10 1.46 0.58 0 N Y  

18 2018/6/25 1 9 9 0.99 0.41 1 Y Y G 

19 2018/6/26  6 19 1.17 0.69 3 Y Y G 

20 2018/6/27  2 12 1.18 0.67 4 Y Y G 

 Total 184 258 275       

Note 1) The water depth remained at minimum from 00:00 on June 1 until 22:00 on June 5, 2018. 

Note 2) When operated to avoid the high electricity charge time zone, write ‘Y’, though when operated in 

this time zone, write ‘N’. 

Note 3) In the evaluation, G (Good) is given if the following conditions are realized; (1) the peak number 

of water depth is 4 or less, and (2) the high electricity charge time zone is circumvented both in 

the morning and afternoon. 
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With respect to the daily situation of pump operation, the good operation days when the peak 

number of water depth is 4 or less and costly electricity supply time zone in both morning and 

afternoon are avoided are 9 days, 45% of the total operation days (20 days). This ratio is similar 

to June 2017, and it can be considered that half of pump operation days are not efficient. 

The number of rainy days in June 2018 was 7, but there were no rainy days exceeding the 

effective rainfall of 15 mm/day. 

There is a contradiction that the operating record and the fluctuation of TM water depth do not 

match, for example, there are cases that the water depth decreased or did not change, but the 

pump operation of this period was recorded in the daily report. This indicates that the check of 

pump operation record at the IMC headquarters is inappropriate and causes the lack of 

consciousness for efficiency of pump operation. There is a possibility that IMC‟s communication 

with AC was insufficient, and pumping stations are responding to a sudden request from AC, or 

having taken water ineffectively without being matched with AC‟s production period. 

It should be promoted that IMC, People‟s Committee (PC) of communes, and AC may discuss 

fully about the water distribution plan, and the IMC may inform the plan by radio or smart phone 

through PC and AC, like the village of Gia Xuyen in Hai Duong province, which was the target 

area of technical cooperation by JICA's Participatory Irrigation Management (PIM). If the water 

supply plan is accurately communicated to the beneficiary farmers in advance, pump operation 

will be more efficient.  

In the ADCA study, TM data monitoring equipment of the large screen was installed in the 

operation and maintenance department of IMC headquarters. This allows anyone in the IMC 

headquarters to understand rainfall and pump operation status. By observing the pump operation 

status by TM data, the following advantages can be realized. 

- The state of pump operation is quantified and the direction of improvement of pump operation 

can be examined based on the numerical value. 

- With regard to the daily pump operation plan submitted by each pumping station, the IMC 

can inspect the actual operating status by monitoring the fluctuation of the water depth, so it 

can instruct the staff of stations to eliminate inefficiency. 

- It is possible to improve the awareness of staff to improve the efficiency of pump operation 

by guiding the operators to be accustomed to correctly entering the daily data to the pumping 

operation report. 

In the future, efficiency of pump operation will be improved, if IMC communicate closely with 

AC, create a pump operation plan through participatory approach, do pump operation 

appropriately according to the plan, and monitor it with TM. The pump operation plan should be 

revised flexibly as the circumstances change, though it should be planned to set at least every 5 

days. The ACs should also strive to stabilize the pump operation by following the initial and 

revised pump operation plan. 

Also, it is necessary to observe rainfall and establish a rule to operate pump according to the 

quantity of rainfall. For example, if there is rainfall exceeding 15 mm/ day of the effective 
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rainfall, it is necessary to stop pumping the next day for irrigation, and to avoid ineffective 

operation of the pump. 

7. ANALYSIS OF PUMP OPERATION IN JUNE 2019 

The pump operation records for June 2019 obtained from IMC are summarized in Table 7.1. 

Table 7.1 Pump operation records of TB16B in June 2019 

Date of 

operation 

Working time Pump operation 

time (hour) 

Upstream water depth 

(m) at the shift Start working shift Finish working shift 

2019/6/1 0:00:00 24:00:00 19 0.4 

2019/6/2 0:00:00 24:00:00 24 0.2 

2019/6/3 0:00:00 24:00:00 18 0.2 

2019/6/4 0:00:00 24:00:00 21 0.2 

2019/6/5 0:00:00 24:00:00 18 0.0 

2019/6/6 0:00:00 24:00:00 18 0.1 

2019/6/7 0:00:00 24:00:00 13 0.1 

2019/6/8 0:00:00 7:00:00 6 0.1 

2019/6/15 0:00:00 24:00:00 10 -0.2 

2019/6/16 0:00:00 24:00:00 0 -0.1 

2019/6/17 0:00:00 24:00:00 18 0.1 

2019/6/18 0:00:00 24:00:00 4 -0.1 

Total   169 

  

Since it had the least rainfall in June in 3 years and the upstream water depth (tb16b-up) was 

reduced, the pump operation days in June 2019 was the fewest in the same month in 3 years. 

Figure 7.1 to 7.6 show the water depth fluctuation of tb16b-dn and the pump operating situation 

to be presumed. 

  
Pump operation on June 1, 2019 Pump operation on June 2 

Figure 7.1 Estimation of water depth fluctuation and pump operation on June 1 and 2, 2019 
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Pump operation on June 3, 2019 Pump operation on June 4, 2019 

Figure 7.2 Estimation of water depth fluctuation and pump operation on June 3 and 4, 2019 

 
 

Pump operation on June 5, 2019 Pump operation on June 6, 2019 

Figure 7.3 Estimation of water depth fluctuation and pump operation on June 5 and 6, 2019 

 
 

Pump operation on June 7, 2019 Pump operation on June 8, 2019 

Figure 7.4 Estimation of water depth fluctuation and pump operation on June 7 and 8, 2019 
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Pump operation on June 15, 2019 Pump operation on June 16, 2019 

Figure 7.5 Estimation of water depth fluctuation and pump operation on June 15 and 16, 2019 

 
 

Pump operation on June 17, 2019 Pump operation on June 18, 2019 

Figure 7.6 Estimation of water depth fluctuation and pump operation on June 17 and 18, 2019 

Table 7.2 summarizes the observation results shown in Figure 7.1 to 7.6. 

Table 7.2 Status of pump operation to be assumed from TM water depth in June, 2019 

No 
Date of 

operation 

High water 

depth (m) 

Low water 

depth (m) 
No of peaks 

Avoid costly 

time zone 

(AM)
1)

 

Avoid costly 

time zone 

(PM)
 2)

 

Evaluation
3)

 

1 2019/6/1 1.70 0.95 4 Y Y G 

2 2019/6/2 1.75 1.64 0 N N 
 

3 2019/6/3 1.76 0.98 3 Y Y G 

4 2019/6/4 1.72 1.02 3 Y Y G 

5 2019/6/5 1.77 0.97 3 Y Y G 

6 2019/6/6 1.76 0.92 3 Y Y G 

7 2019/6/7 1.79 0.80 4 Y Y G 

8 2019/6/8 1.74 0.55 1 Y Y G 

9 2019/6/15 1.34 0.35 (10) Y Y G 

10 2019/6/16 1.36 0.70 (10) N N 
 

11 2019/6/17 1.57 0.62 (10) N Y 
 

12 2019/6/18 1.64 0.46 (6) Y Y G 
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Note 1)  When operated to avoid the high electricity charge time zone, write ‘Y’, though when operated 

in this time zone, write ‘N’. 

Note 2)  In the evaluation, G (Good) is given if the following conditions are realized; (1) the peak 

number of water depth is 4 or less, and (2) the high electricity charge time zone is circumvented 

both in the morning and afternoon. 

Note 3)  When the water depth of tb16b-up (upstream of pump station) is zero, the number of peaks is 

not taken into consideration. 

With respect to the daily situation of pump operation, the good operation days when the peak 

number of water depth is 4 or less and costly electricity supply time zone in both morning and 

afternoon are avoided are 9 days, 75% of the total operation days (12 days). This ratio is the 

largest in 3 years and shows improvement of pump operation (Figure 7.7). 

The number of rainy days in June 2019 was one day with 0.5 mm / day. 

 

Figure 7.7 Trend in percentage of good pump operation days in June of each year 

8. DISCUSSION 

By introducing TM in South Nghe An IMC, the followings were found. 

- SESAME transmitted water depth / rainfall data without missing for over 28 months without 

maintenance and was found to be effective in Vietnam. 

- At the time of heavy rain the water depth rises by 0.33-0.40 m every time the cumulative 

rainfall increases by 100 mm. 

- The operation status of the pump can be confirmed by TM water depth at 10 minute intervals. 

- The daily pump operation record is not correctly stated manually. Pump is operated even in 

the expensive electricity time zone, which may cause unstable operation. However, according 

to an objective evaluation based on TM data, the ratio of efficient pump operation per month 

has improved from 45% in June of 2017 and 2018 to 75% in June of 2019. 

- For pump operation, supply of water from rainfall is not considered. 

- Although water is sent to the diversion (tb16b-4 km) by the pump operation, the gate 

operation corresponding to the pump operation is not necessarily appropriate, and there is a 

possibility that waste of pumped up water is generated. 

45% 45% 

75% 

0%

20%

40%

60%

80%

100%

2017 June 2018 June 2019 June
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As a method for improving pump operation in the future, the followings should be considered. 

- To prevent flood damage, set a threshold value for TM water depth, and issue a warning when 

risk of exceeding the threshold value occurs during heavy rain, and establish the disaster 

prevention system based on TM data. 

- Describe the operation record accurately so that the South Nghe An IMC can evaluate if the 

pump was operated systematically. By this means, avoidance of the expensive time zone can 

be secured. 

- Through frequent consultation with agricultural cooperatives and water users association by 

strengthening participatory irrigation management (PIM) etc., establish highly reliable pump 

operation plan, and comply with it. This avoids unstable operation, ensures gate operation, 

and eliminates waste of pumped up water. 

- As a rule, stop the pump operation the next day when there is rain of 15 mm or more per day. 

By the effective use of the TM network established by the JAIF project, the followings are 

expected. 

- Since the water depth of the main gates (Namdan gate and Benthuy gate) along the Lam 

River, and those of pump stations located along the main canal can be measured at the same 

time, it becomes possible to open and close the gate appropriately, to ensure pump-up water 

depth and mutual adjustment of pump operation, etc. through close cooperation, and to realize 

effective use of water resources and enhancement of pump operation efficiency. 

- Monitoring of the water depth and rainfall will improve the accuracy of early warning of 

floods and avoid serious flood damage. Moreover, at the time of shortage of water, it is 

possible to distribute water rationally based on the water depth data. 

- By monitoring the salt concentration at 10-minute intervals through TMs installed along 

Nghiquang river where sea water intrusion is outstanding, pumping up of salt water can be 

avoided, and the required amount of water can be pumped up at optimum timing. 
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1. ROLE OF SESAME-WEB IN THE WHOLE SESAME SYSTEM 

SESAME-WEB is an integrated user interface dedicated to the field data telemetry system 

named “SESAME”, which is provided by Midori Engineering Laboratory Co., Ltd. (MEL), 

Sapporo, Japan. This software automatically accesses to the filed data which was transferred 

from sensors settled in various fields to a cloud server managed by MEL via a mobile phone 

network, in order to provide the SESAME users a lot of functions such as the confirmation of 

data transfer condition, primary data analysis, adjustable early warning system including e-mail 

alert, automatic patrol screen, etc. 

Since the SESAME-WEB is served as a web application, it is much easier than traditional 

stand-alone software to be added new functions and modified potential defects. Using major 

web browsers, the SESAME users can access their field data with their own network devices 

such as PCs, tablets, and mobile phones all over the world via this web-based software.  

After logging on the SESAME-WEB, the users can rapidly check the field data as tables and 

charts. Output signals of sensors (e.g. voltage, pulse count) are automatically converted to 

physical values (e.g. water level, rainfall) which are much more meaningful for the users. The 

SESAME-WEB also provides a primary analysis function, which enables the users to compare 

the field data between selected observations sites and/or measured items with a sophisticated 

user interface. 

Local system managers of the SESAME-WEB can easily set threshold values. When a selected 

measured item reached to the threshold, the system turns the warning message on. This 

message is not only shown on the screen but also is sent as an e-mail alert to the users who 

have registered their e-mail address as login ID. An automatic patrol screen, on which latest 

data of water levels at all the observation sites are displayed by turns, is also equipped as a part 

of standard service.  

 

Fig. 1.1  Role of SESAME-WEB in the whole SESAME System 

2. MANAGEMENT OF YOUR ACCOUNT  

Since the SESAME-WEB is a web application, you can use it anywhere you can connect to the 

Internet. The Internet security becomes more and more important today. Before you start using 

SESAME-WEB, you have to read the following instructions carefully and understand them. 

(1) Do not share your own user account with others 

When a user logs-in the SESAME-WEB, another user who has already logged-in the system 

with the same user account is automatically forced to log out. Keep your login ID and password 

secret and secure.  
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As a side effect of this user account management policy, you will see the same warning 

message (see Fig. 2.22.2) when you closed the web browser (or after timeout) without logging 

out of SESAME-WEB and tried to login again. This is a correct response of the system. When 

you see this screen, click OK and try to login again. 

(2) Your account is locked with failure of password authentication in five times in a row 

If your account is locked, ask to the system manager who has an administrative user account to 

unlock your account. Since the SESAME-WEB stores the users‟ password with encryption, the 

original password cannot be read out of the system. If both you and the system manager forget 

the original password, ask the system manager to issue a new password.  

(3) If your account is locked without failure of password authentication, immediately 

contact to the system manager 

If your account is locked without failure of password authentication, the login ID of your 

account might be used by another one, who tried to login but didn‟t know the password. In this 

case, your account will be locked again soon after unlocking. It is better for you to apply a new 

user account with different login ID.  
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Chapter 2 

MANUAL OF FUNCTIONS  

FOR GENERAL USERS 
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1. LOGIN FORM 

 

Fig. 2.1  Login form 

Access to the following URL:  

https://web.sesame-system.com/ 

(1) Input form (Login ID): Enter your login ID 

(2) Input form (Password): Enter your password 

If you want to change your login ID or password, please inquire the person in charge who has 

administrator authorization. 

(3) Login button 

When the following warning message was shown after login, 1) someone else logged in by 

your own user account, or 2) you failed to correctly logout last time (e.g. close the web browser 

without selecting logout menu). In this case, click OK button and try to login again. 

 

Fig. 2.2. Warning message for double login 
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2. PORTAL PAGE 

 

Fig. 2.3  Portal page 

(1) Page selection tab: Click to move to each page. 

(2) Language selection/Logout menu 

- Current username is displayed on the button (different from login ID). 

- Click to see the language list and logout menu. 

- To change the language, select other language in the list. As of January 2018, following 

languages area available: English, Indonesia, Japanese, Thai, and Vietnamese. 

- Select “Logout” to logout the web system. 

 Note: (1) and (2) are common in all pages. 

(3) Map 

- Locations of the observation sites are displayed. 

- The name and location of selected site is shown in a balloon. 

- The observation site listed at the top of the site list (6) is initially selected. 

(4) Map navigator 

- With the ← → ↑ ↓ buttons to move the map. Dragging the mouse is also effective. 

- With  +  button to magnify the map, and  −  to reduce. Turning the mouse wheel is also 

effective. 

(5) Map layer selection list 
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- With  +  button to see the list of layers available for this map. 

- If you select a layer, display of the map will be changed. 

(6) List of observation sites 

- The observations sites of SESAME are listed. 

- Each column includes: 

+ Site name: the name of observation sites 

+ Sensor: Information on major observation items, which are measured or not. 

 W, R, and C means water level, rainfall, and camera image, respectively.  

 Items grayed out are not observed. 

 Shown in Timeline (8). 

 Current values of water level and rainfall (if measured) are shown. 

 Update: Acquisition of the latest data has already been Done or not Yes.  

(7) Search box: To search a location by a word or a phrase in the site list (6). 

(8) Timeline 

- Major data at the selected site is displayed in chronological order for the past 24 hours. 

- Data are sorted in descending order by time. So top of the list is the latest data. 

- Each column includes: 

+ Time: Time of measurement. No data line indicates that the data of the time has not 

obtained yet. 

+ Water level (m). 

+ Rainfall (mm). 

+ Water flow (m
3
/s; if calculated). 

+ Battery voltage of the data logger (V). 

(9) Latest measured value: The latest data at the selected observation site 

- Updated date and time are displayed in upper left. Beware that the date and time may be 

different from current date and time if the current data has not obtained yet. 

- Displayed items includes site name, water level, rainfall, and water flow (if calculated). 

(10) Graphs: Variable trends at the selected site 

- Time series of water level (deep blue line in left axis), rainfall (vertical black bar in right 

axis), and water flow (light blue line in the 2nd right axis; if calculated) are plotted. 

- Three graphs have different time ranges and data intervals: 

+ Past 24 hours with 10 min intervals (Graph #1),  

+ Past 7 days with 1 hour intervals (Graph #2), and  
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+ Past 30 days with daily interval (Graph #3).  

- If camera image is taken at the selected site, pictures of the camera(s) can be shown by 

clicking water level line in Graphs #1 & #2 (see Camera Image window). 

- Current values of planned water levels (target value, upper limit, and lower limit) are also 

indicated by horizontal lines.  

 About detail operation on these graphs, refer to (8) to (12) in CP 2.3 Analysis page. 

(11) Camera button: Jump to the login screen of SESAME-CAMERA Web Viewer 

- Login ID and password of this site are different from those for SESAME-WEB. 

- These buttons are shown even if no camera image is taken at the selected observation site. 

3. ANALYSIS PAGE 

A. MULTI-SITE TAB 

 

Fig. 2.4  Multi-site tab on Analysis page. 

(1) Selection tab 

Select Multi-site tab when you want to compare a specific item (e.g. water level) among the 

observation sites. 

(2) Site selection: Select the observation sites to be analyzed 

- Check the box(es) to be analyzed. The checked rows turn to green. 

- Check/uncheck the box in the heading line to select/unselect all the sites. 

(3) Interval: Select time interval 

Select from 10 min, 1 hour, and 1 day. 
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(4) Period: Select the period (from/to) to be analyzed 

- Click the start date and the end date in both calendars, or directly input these dates into the 

boxes of “FROM” and “TO” in the lower left of the calendar. 

- When a start date was specified after an end date, the end date is automatically shifted 

afterward to keep the current duration. 

- End date cannot be specified before the start date. 

- Click Apply button to set the configuration. 

(5) Item: Select the observed item to be analyzed 

(6) Data type: Select the data type to be analyzed 

- Determine which type of data - average, maximum, or minimum - is analyzed for 1 hour and 

1 day interval data sets. 

- This pulldown box is not shown for 10 min intervals. 

(7) Show button: Draw a time series graph under the conditions specified above 

About detail operations in the graph, refer to (9) to (12). 

(8) Save as CSV button 

- All data currently shown in the graph are downloaded as a .CSV file. 

- This button is not shown before the graph is drawn. 

(9) Graph: Time series of data specified above are plotted as a graph 

- Horizontal axis is from the start date to the end date specified in Period (4). 

- Vertical axis is automatically adjusted according to the plotted data. 

- Mouse drag of a certain area zoom up the area. The axes are automatically adjusted. 

- If camera image is taken at the selected site, pictures of the camera(s) can be shown by 

clicking the plotted line of the site (not only water level; Fig. ). 

+ Two panels are shown.  

+ Pictures taken at the clicked time are shown in the two panels alternately. 

 Note: As of January 2018, the graph may not be plotted correctly in case of over 1000 data.  

(10)  Graph legend 

- Hovering the mouse cursor over the legend to emphasize the graph of the site. 

- Click to turn on/off the graph of the site. 



52 

 

Fig. 2.5. Picture Panels shown on the Multi-site tab. 

(11) Current data window 

Hovering the mouse cursor over the graph to show the date and measured values under the 

cursor. 

(12) Reset zoom button: Click to reset the graph zoomed in (9) 

This button is only shown in a zoomed-up graph. 

(13) List: Time series of data specified above are shown as a list 

Click Save as CSV button (8) to download these data as a file. 

B. MULTI-ITEM TAB 

 

Fig. 2.6  Multi-item tab on Analysis page 
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(1) Selection tab 

Select Multi-item tab when you want to check all the measured values obtained at an 

observation site, and to examine the relationships between each measured value. 

(2) Site selection: Select the observation site to be analyzed 

(3) Select only one site from the dropdown list 

- Check the box(es) to be analyzed. The checked rows turn to green. 

- Check/uncheck the box in the heading line to select/unselect all the sites.  

(4) Interval: Select time interval 

Select from 10 min, 1 hour, and 1 day. 

(5) Data type: Select the data type to be analyzed 

- Determine which type of data - average, maximum, or minimum - is analyzed for 1 hour and 

1 day interval data sets. 

- This pulldown box is not shown for 10 min intervals. 

(6) Period: Select the period (from/to) to be analyzed 

- Click the start date and the end date in both calendars, or directly input these dates into the 

boxes of “FROM” and “TO” in the lower left of the calendar. 

- When a start date was specified after an end date, the end date is automatically shifted 

afterward to keep the current duration. 

- End date cannot be specified before the start date. 

- Click Apply button to set the configuration. 

- Click Cancel button to cancel the configuration. 

(7) Show button: Draw a time series graph under the conditions specified above 

About detail operations in the graph, refer to (9) to (13). 

(8) Save as CSV button 

- All data currently shown in the graph are downloaded as a .CSV file. 

- This button is not shown before the graph is drawn. 

(9) Graph: Time series of data specified above are plotted as a graph 

- Horizontal axis is from the start date to the end date specified in Period (6). 

- Vertical axis is automatically adjusted according to the plotted data. 

- Mouse drag of a certain area zoom up the area. The axes are automatically adjusted. 

- Picture images are not shown in this tab. 

 Note: As of January 2018, the graph may not be plotted correctly in case of over 1000 data.  
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(10)  Additional vertical axes 

- The axis of the first item is shown in the left side.  

- The axes of other items are all shown in the right side.  

(11)  Graph legend 

- Hovering the mouse cursor over the legend to emphasize the graph of the site. 

- Click to turn on/off the graph of the site. 

(12)  Current data window 

Hovering the mouse cursor over the graph to show the date and measured values under the 

cursor. 

(13)  Reset zoom button: Click to reset the graph zoomed in (9) 

This button is only shown in a zoomed-up graph. 

(14) List: Time series of data specified above are shown as a list 

4. WARNING PAGE 

 

Fig. 2.7. Warning page 

(1) Show n Entries (for list on the left): Select the number of entries (10/25/50/100) in “Warning 

on occurrence” list (3). The default value is 10 

(2) Search box (for list on the left): To search a word or a phrase in “Warning on occurrence” list 

(3) 

(3) “Warning on occurrence” list: List of the observation sites currently under warning 

- Date and time when the warning occurred, site name, measured item and its warning level are 

listed.  
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- Click ↑ ↓ buttons in the heading line to sort the list in ascending/descending order of the 

column. 

(4) Page navigation (for list on the left): To turn the pages of “Warning on occurrence” list (3) 

(5) Show n Entries (for list on the right): Select the number of entries (10/25/50/100) in “History 

of Warning” list (8). The default value is 10 

(6) Search box (for list on the right): To search a word or a phrase in “History of Warning” list 

(8) 

(7) “Save as CSV” button ↓: 

- To download “History of Warning” list (8) as a CSV file in all pages. 

- Use the Search box (8) to narrow the download data.  

(8) “History of Warning” list: List of warnings occurred in the past. 

- Date and time when the warning occurred, site name, measured item and its warning level are 

listed. 

- Click ↑ ↓ buttons in the heading line to sort the list in ascending/descending order of the 

column. 

(9) Page navigation (for list on the right): To turn the pages of “History of Warning” list (8) 

5. MAINTENANCE PAGE 

 

Fig. 2.8. History of maintenance on Maintenance page. 

(1) Show n Entries  

Select the number of entries (10/25/50/100) in the list (4). The default value is 10. 

(2) Search box: To search a word or a phrase in the list (4) 

(3) “Add a line” button  + : To add a new maintenance information 

Maintenance Record window is popped up. 

(4) History of Maintenance: List of maintenance history recorded on the web system 

- Date & time when the maintenance work was conducted, site name, type of maintenance, 

current status, subject, content, and date & time of update are listed. 
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- Click ↑ ↓ buttons in the heading line to sort the list in ascending/descending order of the 

column. 

- Click Detail button to pop up Detail Maintenance window. If the status is null or 

“Ongoing”, the user can edit the contents and add comments. If the status is “Completion”, 

the user can only browse it. 

(5) Page navigation: To turn the pages of the list (4) 

A. MAINTENANCE RECORD WINDOW 

 

Fig. 2.9  Maintenance Record window in Maintenance page 

(1) Site: Select the observation site from the dropdown list. 

(2) Recorder: Input the name of recorder. 

(3) Date of work: Specify the date of maintenance work. 

(4) Time of work: Specify the time of maintenance work. 

(5) Type: Select the type of maintenance  

- Failure/Inspection/Work/Inquiry/Other) from the dropdown list 

(6) Status: Select “Ongoing” or “Completion” 

- After “Completion” was selected, the user cannot modify the maintenance record. 

(7) Subject: Title of the maintenance work 

(8) Next inspection: Specify the date of next inspection (if needed) 

(9) Information: Input the detailed information on the maintenance work 

(10) Attachment upload 

- Select a file to be uploaded from a file selection window.  
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- Drag & drop of the file(s) to this area is also effective.  

(11) Registered attachment 

- Uploaded files from (10) are listed. 

- Click to open the file on another tab or window of the web browser; otherwise a file download 

window opens if the file cannot be shown by the web browser. 

- Click Delete button to delete the attached file. 

(12) Close button: To abort the content of maintenance record and close the window 

(13) Save button: To register the maintenance record and close the window 

B. DETAIL MAINTENANCE WINDOW 

 

Fig. 2.10  Detail Maintenance window in Maintenance page 

(1) Site: The observation site at which this maintenance work conducted 

(2) Recorder: The name of the recorder 

(3) Date of work: Date & time of the maintenance work 

(4) Type: The type of maintenance work 

(5) Status 

- In case of “Ongoing” or blank, the Detail Maintenance window is same as the screen shot 

above. The content can be modified by clicking Edit button (14). To finalize the record of 

maintenance work, click Complete button (12). 

- In case of “Completion”, Complete (12), Comment (13), and Edit (14) buttons are not shown 

in the Detail Maintenance window. The content can no longer be modified (see Fig. 2.11). 

(6) Next inspection: Date of next inspection (if specified) 
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(7) Subject: Title of the maintenance work 

(8) Information: Detailed information on the maintenance work 

(9) Comment: Input a comment and click Comment button (13) to register the comment 

(10) Attachment: List of uploaded files 

- Click to open the file on another tab or window of the web browser; otherwise a file download 

window opens if the file cannot be shown by the web browser. 

- Click Delete button in the right of each file to delete the file. Beware that deleted files are not 

restored even if the edit work is aborted by Close button (15). 

(11) Delete button: To delete the maintenance record. 

(12)  Complete button: To finalize the maintenance record and close the window. 

- The status (5) is changed to “Completion”. 

- After the status is changed “Completion”, the content can no longer be modified. 

(13) Comment button: Input a comment in “Comment” box (9) and click this button to register the 

comment to the maintenance record and close the window.  

(14) Edit button: Click to move to Maintenance Record window. 

(15) Close button: To abort the edit work and closes the window. 

 

Fig. 2.11  Detail Maintenance window in Maintenance page  
(after completion) 
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6. MONITORING PAGE 

 

Fig. 1  Monitoring page 

(1) Latest obtained measured values at the selected observation site 

- Updated date and time is displayed at upper left. 

- Site name, water level, rainfall, water flow (if calculated), and current date & time are 

displayed. 

(2) Legend of location symbols 

- Meaning of symbol colors are explained here. 

- Difference in symbol color indicates the condition of water level data at each site: 

+ Blue: No alarm condition (water level is kept between upper and lower limits) 

+ Orange: Deficit (water level is below the lower limit) 

+ Red: Excess (water level is above the upper limit) 

+ Gray: Latest water level data has not been obtained yet. 

- If “Auto patrol” is checked, the position of the balloon (3) automatically changes every 10 

seconds according to the order of the site list in Portal page. 

(3) Location pin: Position of the selected observation site 

(4) Balloon: Name of the selected observation site 

The latest obtained measured values are shown in (1). 

 Note: About operation of the map, refer to (4) to (5) in Portal page. However, since the 

selected observation site changes every 10 second, the map is refreshed if the next 

observation site is at outside of the current map.  
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7. MONITORING 2 PAGE 

 

Fig. 2.13. Monitoring 2 page 

(1) Schematic diagram of a water flow network in the target water management area 

Positions of observation sites are plotted in a sketch map. 

(2) Legend of alert signal: Cells with a value which is out of the ranges of planned water levels 

and water flows are highlighted as follows 

- Above the upper limit: Red background (meaning water excess) 

- Below the lower limit: Orange background (meaning water deficit) 

(3) List of observation sites of water level (and water flow) 

(4) Water level at each site 

Information on planned water levels are shown as follows: 

- Latest measured water level (m) 

- Lower limit of planned water level (m) 

- Target value of planned water level (m) 

- Upper limit of planned water level (m) 

(5) Water flow at each site (if calculated) 

Information on planned water flows are shown as follows: 

- Latest calculated water flow (m
3
/s) 

- Lower limit of planned water flow (m
3
/s) 

- Target value of planned water flow (m
3
/s) 

- Upper limit of planned water flow (m
3
/s) 

 

 

Automatically 

calculated 

by HQ 

conversion 

table 


