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1.1

1.2

1.2.1

1.2.2

CHAPTER I GENERAL

Authority, Objective and Notification

This manual has been prepared by Kodama Masayuki, a short-term expert to the River Basin
Water Resources Utilization Project under Japan International Cooperation Agency in the
Ministry of Water Resources and Meteorology in Cambodia. The manual has prepared
aiming to reinforce the capacity of Cambodian counterpart personnel in carrying out
observation of rainfall and water level at the target observation stations, and maintenance of

the target stations.

This manual has been made referring to the publications and documents listed in the last part

of table of contents in this manual.

Target Rainfall and Hydrological Stations
Target River Basins

The project of River Basin Water Resources Utilization (herein after called as “the Project”)
aims to improve and reinforce in meteorological and hydrological observation network in the
following six river basins, i.e. Sangkae, Moung Russei, Pursat, Boribo, Prek Thnot and
Slakou River Basins. These rivers are located in Battambang, Pursat, Kompong Chhnang,

Kompong Speu, Kandal, and Takeo provinces.

Rainfall and hydrological stations have been constructed in those river basins by the Project
based on the Plan for Improvement and Reinforcement of Hydrological Network prepared in
September 2014 by the Project. The plan proposed to construct water level and rainfall
stations in Sangkae, Moung Russei and Pursat river basins for the first step of the

implementation.

Target Rainfall and Hydrological Stations

Three automatic rainfall stations and 15 hydrological stations have been constructed by the
Project in 2015 in the Sangkae, Moung Russei and Pursat river basins. The construction

work has been substantially completed in August 2015.

The stations can be classified into two types i.e. called in this manual as AUTO station and
MANUAL station. The AUTO station has recorder instruments. Daily observation, record
and transmission are performed by instruments, not by manpower. The MANUAL station has
staff gauges only which are installed at river/channel side. The daily observation has to be

carried out by man power.



Tables 1-1 and 1-2 summarized main information of rainfall and hydrological stations

constructed by the Project in 2015. Further, some 18 hydrological stations will be
constructed by the Project in 2016 and 2017.

Table 1-1 Target Rainfall Stations of the Project in 2015

No. [ Name of East North River Province | District | Commune | Village Name of Telp. No. | Type of Brand Data

station basin observer station | name of [record &
gauges trans—

mission

1 |Samlot 268266 | 1411436 | Sangkae BTB Somlout Mean Sre Sdao Suon 92752017 | Auto/ RG600 | LOGGER
Chey Cheat Manual & TEME

2 |Chrang 314166 | 1388184 | Moung BTB Rokha Kiri Bassa Chrang Kom 89617969 Auto RG600 |Logger &
Khpos Russei Kpos Thoeut TEME

3 |Ta Lou 353453 | 1383181 Svay Pursat Bakan Ta Lou |Prey Tao| Sim Yam | 92993103 Auto RG600 |Logger &
Dankeo TEME

Note: ARG: Automatic Rain Gauge
AUTO; Automatic water level sensor and rain gauge with data logger
AWL: Automatic Water Level Gauge
LOGGER & TEME; Data logger iLOGS46, Masermic, and sent by GPRS (General Packet Radio Service)
MANUAL; Reading and writing by human
RG600; Rain gauge, Global Water

SMS; Short message serivices
STG; Staff gauges

WL450; Watre level sensor, Global Water




Table 1-2 Target Hydrological Stations of the Project in 2015

No. Name of station East North River/ Province District Commune Village Name of Telp. No. |Type of Brand Data recording
stream observer station | name of & trans-—
gauges mission
1 |Andaek Herb 279091 | 1420160 | Sangkae BTB Ratanak Ornderk Thvak Hang 088 AUTO WL450, LOGGER &
Mondul Heb Heng 9666767 / RG600 TEME
092
442720
2 Reservoir 318121 | 1389897 | Moung BTB Rokha Kiri| Bassac Bassac You Ras |092 548911 AUTO WL450, LOGGER &
Bassac Russei RG600 TEME
3 |Dam Spillway 318151 | 1389977 AUTO WL450 LOGGER &
TEME
4 |Prek Chik Left Canal 324982 | 1398220 | Moung BTB Rokha Kiri | Prek Chik [Prek Chik MANUAL STG Manual writing
Russei
5 |Prek Chik Right Canal 325448 (1398381 | Moung BTB Rokha Kiri | Prek Chik |Prek Chik MANUAL STG Manual writing
Russei
6 |Prek Am 329953 | 1410653 | Moung BTB Moung Robos Kon Ka You 017 AUTO WL450, LOGGER &
Russei Russei Mongkol enk pi | Sokhoeun 478997 RG600 TEME
7 |Prek Am Canal 329882 | 1410972 | Moung BTB Moung Robos Kon Ka You 017 MANUAL STG Manual writing
Russei Russei Mongkol enk pi Sokhoeun 478997
8 [Tades 354882 | 1360537 | Pursat Pursat Phnum Som Tades AUTO WL450, LOGGER &
Kravanh Raong RG600 TEME
9 |[Bak Trakoun 364762 | 1366129 | Pursat Pursat Phnum Prongil Ou Bak | Choeung 097 AUTO WL450, LOGGER &
Kravanh Tra Chan 2483032 RG600 TEME
10 |Khum Veal 384090 | 1388529 | Pursat Pursat Kandieng Veal Kracher Sok 092 MANUAL STG Manual writing
badach Makara 927727
11 [Charek Left Canal 390148 | 1394343 | Pursat Pursat Kandieng Sya Kompong Sam 097 MANUAL STG Manual writing
Sambour Yoeun 5082229
12 [Ptes Kor Canal 389851 | 1392666 | Pursat Pursat Kandieng | Onlong Beng MANUAL STG Manual writing
Verl Chhouk
13 [Peam 360645 | 1357558 | Steung Pursat Phnom Somraong | Peam Kry 096 MANUAL STG Manual writing
Arai Krovanh Hav Marady 6556647
14 |Santre 372418 (1355284 Prey Pursat Phnom Santre Kaset MANUAL STG Manual writing
Khlong Kravanh borey
In the Damnak Ampil canal 351574 | 1389524 MANUAL STG Manual writing
Inlet at gate, Damnak Ampil 351574 (1389524 MANUAL STG Manual writing
side
Svay  [Gate, Damnak Ampil side 351574 [ 1389524 | Svay MANUAL STG Manual writing
15 |Daun D K Pursat Bakan Ta Lou Thmey
Keo |Overflow crest of spillway 351596 1389514 |~ °" fe° MANUAL STG Manual writing
Inlet at gate, Prek Chik side 351596 | 1389514 MANUAL STG Manual writing
Gate, Prek Chik side 351508 | 1389550 MANUAL STG Manual writing

Note: refer to the note in Table 1-1
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Facilities of the Stations
Rainfall Stations

The principal facilities of a rainfall station consists of net fence, an automatic rain gauge
(ARGQG), a data logger and a solar panel which are constructed at site altogether. Standard
design is presented in Appendix-5.

Principal instrument of each rainfall station is summarized as follows. There is a manual
rainfall gauge at Samlot rainfall station which was installed by Dept. of Meteorology,

MOWRAM under the UNDP’s project a few years ago.

Table 1-3 Instruments of Rainfall Stations

No. Name of station Instruments (the figure after x means quantity of instruments)
1 Samlot Data Logger, ARG, Solar panels, Battery 26Ah (for ARG),
Manual rain gauge (installed by Dept. Meteorology)
2 Chrang Khpos Data Logger, ARG, Solar panels, Battery 26Ah (for ARG)
3 Ta Lou Data Logger, ARG, Solar panels, Battery 26Ah (for ARG)

)

Note: refer to the note in Table 1-1

Hydrological Stations

There are two types of hydrological station. One type is expressed as “AUTO” in Table 1-2.
The AUTO station has automatic instruments such as a water level sensor (AWL), a data
logger powered by a solar panel, recorder’s house and staff gauges (STG). The data logger is
stored in the recorder’s house. Of 15 hydrological stations, six stations are classified into
AUTO stations. However, Bassac Dam Spillway station does not have a data logger since the
station shares data logger with Bassac Dam Reservoir station. AUTO station has staff gauges

at river/channel side. Five AUTO stations have an automatic rainfall gauge (ARG).

The other type is MANUAL stations in Table 1-2. It has staff gauges only which are installed
at river/channel side. The water level is observed and recorded on the data sheet by an

observer. Nine stations are classified by MANUAL stations.
M Instruments

Principal instruments of the hydrological stations are presented as follows:



Table 1-4 Instruments of Hydrological Stations

No. Name of station Instruments
1 Andaek Herb Data Logger, AWL, ARG, Solar panels, Batteries
26Ah (for ARG)+ 12Ah(for AWL & DL). STG (0-9m)
2 Bassac Dam Reservoir Data Logger, AWLs x2 (Cable:180F), ARG, Solar panels,
3 Spillway Batteries 26Ah (for ARG)+ 26Ah(for 2AWLs, DL), STG (0-6m)
4 Prek Chik Left Canal STG (0-4m)
5 Prek Chik Right Canal STG (0-6m)
6 Prek Am Data Logger, AWL, ARG, Solar panels, Batteries 26Ah (for
ARG)+ 12Ah (for AWL, DL), STG (0-
7 Prek Am Canal STG (0-6m)
8 Tades Data Logger, AWL (Cable:234F), ARG, Solar panels, Batteries
26Ah (for ARG)+ 12Ah (for AWL & DL), STG (0-16m)
9 Bak Trakoun Data Logger, AWL, ARG, Solar panels, Batteries 26Ah (for
ARG)+ 12Ah (for AWL & DL), STG (0-8m)
10 Khum Veal STG (0-7m)
11 Charek Left Canal STG (0-3m)
12 Ptes Kor Canal STG (0-3m)
13 Peam STG (0-8m)
14 Santre STG (0-6m)
15 In the Damnak Ampil canal Staff gauge #1 (0-3m)

Inlet at sluice gate, Damnak
Ampil side

Staff gauge #2 (0-1.3m)

Sluice gate, Damnak Ampil
side

Svay Daun Keo

Staff gauge #3 (0-1m)

Overflow crest of spillway

Staff gauge #4 (0-2m)

Inlet at sluice gate, Prek
Chik side

Staff gauge #5 (0-1.3m)

Sluice gate, Prek Chik side

Staff gauge #6 (0—-1m)

Note: refer to the note in Table 1-1

Photo-1 Data Logger and Batteries




Svay Daun Keo station has staff gauges at six locations ST I the Dk Amed Goned (0 50

nearby. Running numbers have been given to avoid

confusion as shown in the Photo-2.

(i)  Benchmarks

A benchmark (BM) has been installed by the contractor in
accordance with the contract. Coordinate and elevation

have been surveyed by him too. The results are presented
in Table 1-5.

Photo-2 Staff Gauges at Svay Daun

Keo Station
Table 1-5 List of Benchmarks
No. of BM Station name Coordinate and Elevation
1 Damnak Ampil Left Main Canal 370337.071 1380714.4 20.155
2 O Rokar Canal 371121.097 1379747.7 19.529
3 Tades 354879.22 1360575.9 33.771
4 Bak Trakoun 364764.114 1366125.6 27.826
5 Bassac 318150.748 1389950.4 41.119
6 Prek Chik Left Canal 324959.844 1398250 28.167
6A Prek Chik Right Canal 325471.006 1398174 28.629
7 Santre 372378.316 1355283.3 43.366
8 Steung Arai (New Peam) 360641.926 1357561.1 30.885
9 Khum Veal 384041.028 1388553.4 13.84
10 Charek left Canal 390147.846 1394351.5 9.602
11 Ptes Kor Canal 389869.119 1392652.9 10.648
12 Svay Don Keo (Upstream of Spillway) 351603.579 1389504.7 11.704
13 Andaek Herb 279129.328 1420101.7 32.136
14 Prek Am Canal 329863.614 1410963.3 13.392
14A Prek Am 329929.432 1410664.6 13.346

Surveyed by the Contractor

(iii)  Cross Section of River/canal at Station

Cross section of rivers/canals at each hydrological station was surveyed and presented by the



1.3

1.3.1

Purpose of Rainfall and Water Level Observations
General

To study and develop models of rainfall and river runoff is one of the outputs of the project.
The models will be used for estimation of water resources. To know the amount of water
taken for irrigation is an important factor to manage water resource in the region. To provide
data of rainfall and water level is one of the basic activities to support the said studies.

Therefore, observation of rainfall and water level is an essential activity of the project.

Records of water level are followed by calculation of discharge. The calculation of discharge

is discussed in another manual i.e. “Manual on Discharge Measurements by Current Meter

and Floats”.

1.3.2  Target of Observations

Table 1-6 shows target of observation at each station.

Table 1-6 Target of Observation at Each Station

No. | Name of station Target of observation
Rainfall Stations
1 Samlot Rainfall at the station
Chrang Khpos Rainfall at the station
Ta Lou Rainfall at the station

Hydrological Stations

1 Andaek Herb

Discharge in the Sangkae River,
Rainfall at the station

2 Bassac Reservoir Volume of water stored in the reservoir,

Dam Rainfall at the station
3 Spillway Discharge to the Moung Russei River
4 Prek Chik Left Canal Water taken from Moung Russei River for irrigation
5 Prek Chik Right Canal Water taken from Moung Russei River for irrigation
6 Prek Am Discharge in the Moung Russei River,

Rainfall at the station

7 Prek Am Canal Water taken from Moung Russei River for irrigation
Tades Discharge in the Pursat River,
Rainfall at the station
9 Bak Discharge in the Pursat River
Trakoun Rainfall at the station
10 | Khum Veal Discharge in the Pursat River

11 | Charek Left Canal

Water taken from Pursat River for irrigation

12 | Ptes Kor Canal

Water taken from Pursat River for irrigation

13 | Peam Discharge in the Arai River
14 | Santre Discharge in the Prey Khlong River
15 | Svay SDK#1; In the Damnak Ampil canal Water depth in the upstream (below overflow crest)

Daun Keo SDK#2; Inlet at gate, Damnak Ampil side

Water depth in front of the sluice gate

SDK#3; Opening of gate, Damnak Ampil
side

Opening of the sluice gate

SDK#4; Overflow crest of spillway

Overflow depth on the broad—crested weir

SDK#5; Inlet at gate, Prek Chik side

Water depth in front of the sluice gate

SDK#6; Opening of gate, Prek Chik side

Opening of the sluice gate

-7-
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As shown above, river discharges are to be observed at nine stations i.e. Andaek herb, Bassac
Dam Spillway, Prek Am, Tades, Bak Trakoun, Khum Veal, Peam, Santre, Svay Daun Keo. At
Svay Don Keo hydrological station staff gauges have been installed at six sites (SDK#1-
SDK#6) aiming to observe discharge in the Svay Don Keo River including water supplied by
Damnak Ampil main canal and Prek Chik Canal. They are located within 100 m and thus
counted to be one station. Bassac Dam Reservoir Station aims to know amount of water

stored in the reservoir.

Five stations i.e. named Prek Chik Left Canal, Prek Chik Right Canal, Prek Am Canal,
Charek Left Canal, Ptes Kor Canal have been constructed to know intake water from river to

irrigation canal.

Record and Transfer of Data

AUTO stations

A data logger is installed at three rainfall stations each. Rainfall is recorded every 15 minutes
and sent to the master PC in the office of THE PROJECT by GPRS (General Paket Radio

Service) modem.

Each hydrological station also has a data logger except for Bassac Dam Spillway station
which the data logger is shared by Bassac Dam Reservoir station. The data (water level and
rainfall) are recorded every 15 minutes and sent to the master PC in the main office of the
Project by GPRS modem.

Immediately after receiving data from data loggers, there is practically a time lag, the master

PC sends all data to two computers named the sub-master PC by GPRS.
MANUAL stations

The water level at a MANUAL station which has only staft gauges is observed and recorded
by an observer at 7:00 am and 7:00 pm every day. He records the data in the data sheet and
be collected by the Project every month. The staff gauges at an AUTO station is also

observed and recorded by an observer in the same way as mentioned above.

There is a manual rain gauge at Samlot rainfall station. An observer measures and records the
rainfall every day. The data sheet of rainfall is delivered by the Project and filled by the

observer.



2.1
2.1.1
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CHAPTER Il OBSERVATION OF RAINFALL AND WATER LEVEL

Rainfall

Rainfall Recorder
Conversion of Data

As shown in Tables 1-1 and 1-2 there are eight rainfall recorders (RG600) in the project. The
recorder contains a tipping bucket and lead switch which generates a pulse every 0.25 mm of
rainfall. The pulse is sent to the data logger (iLOGS46 mad by Masermic). The data logger
counts the number of pulse and sums up every 15 minutes. The logger converts the summed
pulse to a depth of rainfall in 15 minutes and stores. The records of 15-minute rainfall are
sent to the master PC of the Project every one hour. So, the master PC receives four records

in one hour.

The rainfall records received in the master PC can be presented in the display in the master

PC through the following procedure. The result is shown in Figure 2-1.

Start iSOFT — Data History — Links — Select a station “Bak Trakoun” e.g.
— Signals “Rainfall” — Initial date 8/14/2015 — Final date 8/15/2015 —
Initial time 07:15:00 — Final time 07:15:00 — Click “Visualize graphics” — to

acquire the tabulated data Click another icon at left bottom.
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Figure 2-1 (1/3, 2/3 & 3/3) Visualizing and Tabulating Rainfall Record
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The 15-minute rainfall tabulated in Figure 2-1 (3/3) can be converted to Figure 2-2 in
EXCEL format through the following procedure.

Following to the above procedure, Click an icon "Export data table” — Click “Yes”
— Select desktop e.g. — Input the file name 20150814bb e.g. — Save as “CSV
Files (*.csv)” — Click “Save” — Confirm the information shows “Data exported

correctly” — Close iSOFT,

Excel-Select blank Workbook — File—-Open — Specify “All Files” — File name
“20150814bb” — Open — Text Import Wizard — Step 1 of 3 — Click “Delimited”

— Click “Next” — Click “Semicolon” — “Comma” — “Space” — Click

“Next” — To confirm the continuous data is divided by type of data i.e. Date, ID
(time), Site, Signal, Value, etc. — Click “General” & “Finish”, File name
“20150814”, Save as type “Excel workbook”. The Excel file converted is presented
in Table 2-1.
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e ¢ Computer » KODAMA4GE (F:) »

Mew folder

Organize *

% RecentPlaces  *  Name Date modified Type Size
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)
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(Al Files ‘)
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L2 ]
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Data preview

This screen lets you set the delimiters your data contains. You can see how your text is affected in the

Treat consecutive delimiters as one

: [=]
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S14/2015 z45:01 3 BakTrakoun 3 _BakTrakcoun a2inFall O

S1472015 z00:01 3 BakTrakoun 3 _BakTrakcoun ainFal -

4 [
cancel | [ <Back | Mext > Finish

e

-
Text Import Wizard - Step 3 of 3

[EERESC=)

MDY

[=]

() Do not import column (skip)

Data preview

gen lets you select each column and set the Data Format.

‘General’ converts numeric values to numbers, date values to dates, and

all remaining values to text.

enerz]

encnal snernzl encnal

Eignal

[Falues

03 _BakTrakoun
b9 _BakTrakeoun
03 _BakTrakoun
03 _BakTrakoun

03 _BakTrakoun
p9_BakTrakeoun
03 _BakTrakoun

03 _BakTrakoun

PainFa11
RainFall
PainFa11

FainFall

[ Cancel

J (

< Back

) [

[=J=Nr=Jy=]

Figure 2-2 (1/3, 2/3, 3/3) Conversion of Rainfall Record from iSOFT to Excel File
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Table 2-1 Spreadsheet Converted from iSOFT to Excel Format (FORM-12)

Date ID Site Signal Value

2015/8/14 7:15:01 AM 09 BakTrakoun 09 BakTrakoun RainFall 0
2015/8/14 7:30:01 AM 09_BakTrakoun 09_BakTrakoun RainFall 0
2015/8/14 7:45:01 AM 09_BakTrakoun 09 BakTrakoun RainFall 0
2015/8/14 8:00:01 AM 09 BakTrakoun 09 BakTrakoun RainFall 0

|

|

|
2015/8/14 3:45:01 PM 09_BakTrakoun 09 BakTrakoun RainFall 4572
2015/8/14 4:00:01 PM 09_BakTrakoun 09 BakTrakoun RainFall 1.524
2015/8/14 4:15:01 PM 09 BakTrakoun 09 BakTrakoun RainFall 0
2015/8/14 4:30:01 PM 09_BakTrakoun 09 BakTrakoun RainFall 0
2015/8/14 4:45:01 PM 09_BakTrakoun 09 BakTrakoun RainFall 1.016
2015/8/14 5:00:01 PM 09 BakTrakoun 09 BakTrakoun RainFall 10.414
2015/8/14 5:15:01 PM 09 BakTrakoun 09_BakTrakoun RainFall 2.54
2015/8/14 5:30:01 PM 09_BakTrakoun  09_BakTrakoun RainFall 0.508
2015/8/14 5:45:01 PM 09 BakTrakoun 09 BakTrakoun RainFall 0

|

|

|
2015/8/15 6:15:01 AM 09_BakTrakoun 09 BakTrakoun RainFall 0
2015/8/15 6:30:01 AM 09_BakTrakoun  09_BakTrakoun RainFall 0
2015/8/15 6:45:01 AM 09 BakTrakoun 09 BakTrakoun RainFall 0
2015/8/15 7:00:01 AM 09 BakTrakoun 09 BakTrakoun RainFall 0
Total/One day rainfall (mm) 20.828
Maximum 15-minute rainfall (mm) 10.414

The two rows should be added at the bottom to the FORM-12 by manual as discussed in the
following paragraph.

Calculation of Daily Rainfall

Using Table 2-1 i.e. FORM-12 a daily rainfall can be calculated by sum up the 15-minute
rainfall from 7:00 am on the previous day until 7:00 am next day provided that the data
logger is set to reset its counter every 15 minutes. Two rows have to be added at the bottom
of FORM-12. Two functions of summation and maximum should be inserted to the bottom
of the table. The value obtained should be recorded as the rainfall on the previous day in
accordance with the standard of MOWRAM.

A total rainfall in 24 hours (irrespectively change of the date) has to be calculated by
examining rainfall in two continuous days. This value and 15-minute rainfall will be used in
the Depth-Duration-Area analysis (DDA analysis) in the flood runoff analysis. Therefore
Table 2-1 or FORM-12 should be kept in the nominated PC for future use after changing the
file name e.g. <Form-12_20150815.xlsx>.

The important values can be seen from the above table as follows:
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Table 2-2 Important Daily Rainfall Values

Description Unit Value Remarks

Daily rainfall mm The definition of daily rainfall is the summation of all rainfall
observed from 7:00 am on the previous day to 7:00am on
the next day. The value should be regarded as the rainfall on
the previous day in accordance with the standard of

MOWRAM.
Maximum rainfall in mm The definition of the maximum rainfall intensity is the
15 minutes maximum value of 15—minute rainfall in a day.
24—hour rainfall mm The definition of 24—hour rainfall is the total rainfall between

the beginning and end of rainfall in 24 hours (irrespectively
change of the date) because a rain frequently continues
extending in two days.

A Meteo/hydrologist has to look all daily rainfall data in
FORM-1 every month through and to calculate 24-hour

rainfall.

The calculated daily rainfall should be input to the FORM-15 as presented in Table 2-3.

Observation of Rainfall FORM-15
Table 2-3 Daily Rainfall Record

River: Station: E:
Year: District: N:
Input by: Province: Alt.(amsl):

(Unit: mm)

Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

AW IN P

14 20.83

27

28

29

30

31
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.83 0.00 0.00 0.00 0.00

Max. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.83 0.00 0.00 0.00 0.00

Rainy days
R>=0.5mm

Annual rainfall: 208 mm Annual max. daily rainfall: 20.83 mm Annual max. 24-hour rainfall:

The cells not shadowed are for input daily rainfall data. Attention has to be paid not to
change unnecessarily the cells shadowed which contain functions. Spread sheets of the

FORMs are available in the server computer.
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Calculation of Monthly and Annual Values

Adding a few functions in MSExcel to the bottom of each column of month in FORM-15

(colored cells), i.e.
“=SUM(C9:C39)”,
“=MAX(C9:C39)”,
“=COUNTIF(C9:C39,”>=0.05")"

(a) monthly rainfall, (b) monthly maximum daily rainfall, rainy day (e.g. R>=0.5mm) can be

obtained.

The important following values should be calculated in FORM-15, by adding other functions

in MSExcel.

() “=SUM(C40:N40)” to calculate annual rainfall — The total of all daily rainfall for the
year;

(d) “=MAX(C41:N41)” to calculate annual maximum daily rainfall — The highest daily

rainfall for the year.

(e)  “=SUM(C42:N42)” to calculate total rainy days in a year (e.g. R>=0.5mm)

Manual Rainfall Gauge
Recording in Data Sheet

There is only one manual rainfall gauge installed by Dept. of Meteorology at Samlot station.
An observer is expected to continue measuring and recording rainfall two times in a day i.e.
at 7:00 am and 7:00 pm in accordance with the standard of MOWRAM. The data sheet of
manual rainfall gauge has been made by the Rroject in accordance with standard form of
MOWRAM, and has been delivered to all observers of which the station has a manual

rainfall gauge as shown Figure 2-3 (FORM-11).
Calculation of Daily Rainfall from Data Sheet

Inputting all recorded data to FORM-11 a daily rainfall can be calculated by sum up the two
data i.e. 7:00 am to 7:00 pm and 7:00 pm to 7:00 am. FORM-11 has a same style with
FORM-11b is used for calculation of a daily rainfall by inputting rainfall data recorded in
FORM-11 by an observer.

Since the Samlot station has an automatic rainfall gauge the result has to be collated with the

daily rainfall obtained from data logger as discussed in the previous sections.

In collation, there will be a difference between two data of rainfall recorder (AUTO) and of
MANUAL. In the checking, the actual time of observation of MANUAL should be
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confirmed because the observer will frequently observe the rainfall at not the ruled time
(7:00 pm and 7:00 am) due to several reasons. On the other hand the AUTO works very
punctual. One day rainfall may not same with each other by this or other reason. Accordingly
it is necessary to collate rainfall not only sole day but also continuous two or three days as a

whole.

If the rainfall record was not much difference from the data obtained by AUTO, the data by
AUTO can be regarded as the daily rainfall at Samlot.

If the rainfall record was not obtained by data logger due to some reason, the daily rainfall
data obtained by MANUAL can be used as the data at Samlot.

Calculation of Monthly and Annual Values

If the data by MANUAL is used as the record at Samlot, the calculated daily rainfall should
be input to the FORM-15. Further process should be performed as discussed in the previous

section.
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Figure 2-3 FORM-11 and FORM-21 for Recording Daily Rainfall and Staff Gauge Height by an Observer
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2.1.3

Filing Structure for Rainfall Record

The electronic files of rainfall record have to be saved in the master PC of Team-1 of the
Project/ MOWRAM. Name of folders and files have to contain name of station, year, month,
date so that users can retrieve record at the target station and target period can find out easily.
On the contrary the name of folders and files should be short to ease creating/retrieving the
name of the folder/file. A temporary code is given to each station to shorten the name of
folders and Excel files as shown in Table 2-4. The structure for folders and file name for

rainfall record in the master PC is proposed as Figure 2-4.

In this context, the date of record is recommendable to be contained in the following order i.e.
yyyymmdd (year, month, date in 8 figures, e.g. 20150815) so that the files can be sorted in

order of date.

Table 2-4 Temporary Code of Rainfall Stations

Name of station Code
Samlot SAM
Chrang Khpos CHK
Ta Lou TAL
Andaek Herb ADH
Bassac Dam Reservoir BAR
Prek Am PRA
Tades TAD
Bak Trakoun BKT
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_— | Bak Trakoun (BKT) E

___________ FORM-12_2015

Legend
Folder

Excel Book

Excel Sheet

Loz k\ugust 2015
“l. BKT_20150818.xIsx
BKT_20150819 xIsx

1

1

:

i =
1

: i
: [

: Feptember 2015

]

j o % BKT_20150901.xlsx
I

Py FORM-12_2016

............. FORM-15
BKT_FORM-15.xlsx
BKT 2015

BKT 2016
n

|

n
Andaek Herb (ADH)
Bassac Dam Reservoir (BAS)
Prek Am (PRA)

Ta Lou (TAL)
Chrang Khpos (CHK)

|
|
|
— | Tades (TAD)
|
|
| Samlot (SAM)
___________ FORM-12_2015
___________ FORM-11b_2015
FORM-11b_2015.xlsx
SAM_201508

SAM_201509

----------- FORM-15

— Water Level & Discharge Record

— ‘ Discharge Measurements

Figure 2-4 Filing Structure for Rainfall Data
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2.2

221

M)

Water Level

Water Level Recorder
Conversion of Data
As shown in Table 1-2 there are six water level sensors (WL450) installed by the Project. A
water level sensor reads water level every 15 minutes. The value is stored in data logger
(ILOGS). The data stored are sent to the master PC of the Project in Phnom Penh every one
hour. So, the master PC receives four records in one hour.
The water level records received by the master PC can be presented in the display in the
master PC through the following procedure. The process and result is shown in Figure 2-5.
Start iLOG — Data History —Links — Select a station “Bak Trakoun” e.g. —
Signals “WaterLevel” — Initial date 8/10/2015 — Final date 8/11/2015 —
Initial time 07:15:00 — Final time 07:15:00 — Click “Visualize graphics” — to
acquire the tabulated data Click another icon at left bottom.
[@ Data nistory ~\ | il |
| etect the interval ?fu\ ] | | Selection type | ‘ Patterns |
|_nitial d“',j rs”:;::;:}@_ ] |Chart by ILOGS = [ —
,_-AI-, e—— N b s
|__or:1s00 | _ i [[]{nis:sak'rnknun\\‘ - ~”oo_pak1'nkeun -} (€2)) Detete
o e | paza Hise, /' — (&) =t
\%”“‘“’ Local \lrsﬂ/o Registered With factor (auto) Mew signals Activate manual factor |
N\
siandy Grou |
|241WaterLevel \‘ -lrR -
| ] AR
J =
( gy A—
N~ R -]
[ ) [—
% < MEEN-ENaaE o Y]
%_ﬂmpﬁ'ﬂ
P

/ |

Click here to convert the | | =%
file to csv format

Values
e

Click here to acquire

**1~ tabulated data 1 \A

Time interval

| (98 Values) .e 09_BakTrakoun/\WaterLevel |

<= 1 [ X axis value 1[ ¥ axis value 1 - m
' | srorzots 123220 Pm || -0.97¢ |
v ] 1 | H e - e 8 M|

Figure 2-5 (1/5 & 2/5) Visualizing and Tabulating Water Level Record
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8/10/2015 07:15:01 09_Bak Trakoun 09_Bak Trakoun -
8/10/2015 07:30:01 08_BakTrakoun 08_BakTrakoun WaterLevel 1.03291
8/10/2015_07:45:01 09_Bak Trakoun 09_Bak Trakoun WaterLewvel 1.05603 o
8/10/2015 08:00:01 08_BakTrakoun 09_BakTrakoun WaterLevel 1.08493
8/10/2015 08:15:01 09_Bak Trakoun 09_Bak Trakoun WaterLewvel 1.11961
8/10/2015 08:30:01 09_BakTrakoun 08_BakTrakoun WaterLevel 1.14852
8/10/2015 08:45:01 08_Bak Trakoun 09_BakTrakoun WaterLewvel 1.1832
8/10/2015 09:00:01 09_BakTrakoun 09_BakTrakoun WaterLevel 1.21788
8/10/2015 08:15:01 08_Bak Trakoun 08_Bak Trakoun WaterLevel 1.25256
8/10/2015 09:30:01 09_BakTrakoun 09_BakTrakeoun WaterLevel 1.29303
8/10/2015 09:45:01 09_Bak Trakoun 08_BakTrakoun WaterLevel 1.32771
8/10/2015 10:00:01 09_Bak Trakoun 08_Bak Trakoun WaterLevel 1.36239
8/10/2015 10:15:01 09_Bak Trakoun 09_BakTrakoun WaterLevel 1.39708
8/10/2015 10:30:01 09_Bak Trakoun 09_BakTrakoun WaterLevel 1.43176
8/10/2015 10:45:01 09_BakTrakoun 08_BakTrakoun WaterLevel 1.46644
8/10/2015_11:00:01 09_Bak Trakoun 09_Bak Trakoun WaterLevel 1.49534
8/10/2015 11:15:01 09_BakTrakoun 08_BakTrakoun WaterLevel 1.83003 El
8/10/2015 11:30:01 09_Bak Trakoun 09_Bak Trakoun WaterLevel 1.55893
8/10/2015 11:45:01 09_BakTrakoun 08_BakTrakoun WaterLevel 1.58783
8/10/2015_12:00:01 08_Bak Trakoun 09_BakTrakoun WaterLewvel 161085
8/10/2015 12:18:01 09_BakTrakoun 09_BakTrakoun WaterLevel 1.63986 IQ
8/10/2015 12:30:01 09_Bak Trakoun 08_Bak Trakoun WaterLevel 1.66298
8/10/2018 12:45:01 09_BakTrakoun 09_BakTrakoun WaterLevel 1.6861 =
8/10/2015_13:00:01 09_Bak Trakoun 09_BakTrakoun WaterLevel 1.715 :
FETT Tl Ty 0 BakTeal. [T Tee——— FEETTEY =
P [ Graphic initial date | _Graphic final date | - m
= | enozoisTasooam || er12015 Tas00am |

Figure 2-5 (3/5) Visualizing and Tabulating Water Level Record

If you need to look the record during the long continuous days, input Initial date
8/07/2015 and Final date 8/18/2015 e.g. — “Visualize graphics”.

[E=No B

[ Soloction type | [ Patterns ]

=) | =)
==

) iLOGS |

~| [09_BakTrakoun -] @ s nte

= & =x

Initial date Final d. |Chart by ILOGS
far 712018 B/18/2015
ST

Initial time Final time]
| 07:15:00 07:15:00
Visualize graphics

S~S~————Tanais greup

Al ' Local WSN New signals Activate manual factor | |

[Grous |
R -
DR
- R -
=R -]
=R -]
)R]
Sjee—

< Data Hist. Log

Click here to convert the

oe Click here to acquire file to csv format o
tabulated data b <8

08 /

1.0

Avgufi 08 August 09 August 10 August 11 August 12 August 13 Auguss 14 Augusi 15 August 16 August 17 August 18
Tima interval

[ (1056 Values) e 09_BakTrakoun/WaterLevel | :_E
<= |_ 5 B X axis value M Y axis value ] o
| emizo1sa0marPm || -0.365 |
= —

-3 &0

Figure 2-5 (4/5 & 5/5) Visualizing and Tabulating Water Level Record
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The records by water level recorder have to be checked as follows:
(i)  Visual check

The consistency or variation of water level has to be checked by eyes first time. The
water level usually rises and falls with a smooth line not a zigzag line. Figure 2-5 (5/5)
shows a smooth line except that on 17" August. A zigzag line means data missing due
to some reasons such as the sensor does not work well, transmission was not made due

to internet disconnection, etc.

The water level record shown in Figure 2-5 (3/5) can be converted to Table 2-5 (FORM-21,
MSEXCEL format) by the following procedure.

Following to the above procedure, Click an icon "Export data table” — Click “Yes”
— Select desktop e.g. — Input the file name 20150810 e.g. — Save as “CSV
Files (*.csv)” — Click “Save” — Confirm the information shows “Data exported
correctly” — Close iSOFT,

Excel-Select blank Workbook — File~Open — Specify “All Files” — File name
“20150810” — Open — Text Import Wizard — Step 1 of 3 — Click “Delimited”

— Click “Next” — Click “Semicolon” — “Comma” — “Space” — Click

“Next” — To confirm the continuous data is divided by type of data i.e. Date, ID
(time), Site, Signal, Value, etc. — Click “General” & “Finish”, File name
“20150814”, Save as type “Excel workbook”. The Excel file converted is presented
in Table 2-5 (FORM-21).
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» Computer » KODAMA 4GB (F:) » ~ [ ¢ | [ Search kODAMA 46 o|
Organize ~ MNew folder = - M @
RecentFlaces = Name Date modified Type Size
o A% Bookl B/18/20158:53 AM  Microsoft Excel Worksheet 2
ﬂ@';"es A% 20150810 8/18/2015 8:50 AM  Microsoft Excel Comma Separated Valu...
1t T
i M‘K“me" i % 20150814bb Table 2-1 7/201510:26 PM  Microsoft Excel Worksheet
. e A% 20150810 0157:00 M Microsoft Excel Worksheet
ct =
E vld ures = @5 20150807 Microsoft Excel Comma Separated Valu...
tdees B 8_17_2015 6_33_26 PM Microsoft Excel Comma Separated Valu...
& H f.] 20150814bb. Microsoft Excel Comma Separated Valu...
STy f% 20150807bb Microsoft Excel Worksheet
A% 20150814k 01511:26 AM  Microsoft Excel Worksheet 1

% Computer
&L, Local Disk (C3)
s Local Disk (D)
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Tools
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Drata preview
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Figure 2-6 (1/3, 2/3 & 3/3) Conversion of Water Level Record from iSOFT to Excel File




Table 2-5 Calculation of Daily Mean Water Level (FORM-22)

Date ID Site Signal Value

2015/8/10 7:15:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.004
2015/8/10 7:30:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.03291
2015/8/10 7:45:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.05603
2015/8/10 8:00:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.08493
2015/8/10 8:15:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.11961
2015/8/10 8:30:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.14852
2015/8/10 8:45:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.1832
2015/8/10 9:00:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.21788
2015/8/10 9:15:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.25256
2015/8/10 9:30:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.29303
2015/8/10 9:45:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.32771

=

m

=
2015/8/11 5:30:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.52425
2015/8/11 5:45:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 151268
2015/8/11 6:00:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 150112
2015/8/11 6:15:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.48956
2015/8/11 6:30:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.48956
2015/8/11 6:45:01 AM 09_BakTrakoun 09_BakTrakoun WaterlLevel 1.478
2015/8/11 7:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterlLevel 1.46644
Average 1.660
Maximum 1.923
Minimmum 1.004

The three rows are to be added at the bottom of the table by the operator in manual as
discussed in the following paragraph.
2 Calculation of Daily Mean Water Level

Using FORM-22 a daily mean water level can be calculated by average the 15 minute’s
water level from 7:00 am on the previous day until 7:00 am next day. Three rows have to be
added at the bottom of FORM-22 in order to calculate and find out mean water level,

maximum water level and minimum water level in the relevant day.
The important values can be seen from the above table as follows:

Table 2-6 Important Daily Water Level Values

Description Unit Value Remarks
Daily mean water m 1.660 The definition of daily mean water level is the arithmetic
level mean of all water levels in the relevant day
Daily maximum m 1.923 The definition of daily maximum water level is the maximum
water level value of all water levels in the relevant day
Daily minimum m 1.004 The definition of daily minimum water level is the minimum
water level value of all water levels in the relevant day

The calculated daily mean water level should be input to the FORM-25 to ease calculation of
daily mean discharge by applying H-Q curve(s) as discussed in the Manual of Discharge

Measurement by Current Meter and Floats”.
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M)

)

The FORM-22 has to be kept in the nominated PC for further process. The name of
electronic file should be <Form-22 20150810.xIsx>. The file should be stored in the folder

which is named by station. The structure of folders and files is discussed in the following

sections.
Observation of Rainfall FORM-25
Table 2-7 Daily Mean Water Levels
River: Station: E:
Year: District: N:
Input by: Province: Alt.(amsl):
(Unit: m)
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1
2
3
4
]
u
-
10 [ ] 1.660
]
]
27
28
29
30
31
Average | #DIV/O! | #DIvio! | #DIvio! | #DIvV/O! [ #DIvio! | #DIVIO! | #DIVIO! 1.66 #DIVIO! | #DIV/O! | #DIV/O! | #DIV/O!
Max. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.66 0.00 0.00 0.00 0.00
Min. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Annual mean: 17 Mar Annual max.: 1.66 m Annual min.: 0.00 m

Water Level Recorded by Staff Gauge
Reading Staff Gauge

All AUTO stations and nine MANUAL stations have staff gauges at river/canal bank. The
water level is expected to be read by an observer at each station two times in a day and
recorded in the data sheet as shown in Figure 2-3 (FORM-21).

The proper way and matters that require attention in the reading staff gauge are shown in

Figure 2-7.
Record of Staff Gauge at AUTO Stations

The records of staff gauges at AUTO station are used to check and collate with the record by
water level sensor. If there is a large difference between two records in time and or in water
level, the Project staff has to request the observer to read staff gauge and send it to him by
sms so that he can get water level data from staff gauge and from sensor in real time. The
data have to be collated and the causes of difference have to be clarified. After clarification
of the causes, the Project will adjust values in the data logger or go to the field for repair as

discussed in the following Chapter.
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Should the record from data logger is missing due to internet condition or other causes, the

record in the data sheet should be used for interpolation.
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Figure 2-7 Proper Way for Reading Staff Gauge and Matters Require Attention
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2.2.3

Record of Staff Gauge at MANUAL Stations

The records at MANUAL station have to be input to FORM-21b for calculation of daily

mean value every day.

(i)  Visual check

The consistency of record has to be checked by eyes at first (refer to 2.2.1 (1)).

FORM-21b can prepare a water level curve for visual check.

(i)  Calculation of daily mean water level

A daily mean water level can be obtained by average of two records i.e. at 7:00 am

and 7:00 pm in FORM-21b in the relevant month. The result should be input

FORM-25 (Table 2-7).
(iii)

The FORM-21b should be stored in

<”Station code” FORM-21b.xlsx>.

Filing Structure for Water Level Record

The electronic files of water level record

have to be saved in the master PC of Team-1.

Name of folders and files have to contain
name of station, year, month, date so that
users can retrieve record at the target station
and target period can find out easily. On the
contrary the name of folders and files should
be short to ease creating/retrieving the name
of folder/file. A temporary code is given to
each station to shorten the name of folders
and Excel files as shown in Table 2-8. The
structure for folders and file name for
rainfall record in the Master PC is proposed

as Figure 2-8.
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Saving FORM-21b in the nominated PC

the nominated PC. The file name should be

Table 2-8 Temporary Code of Hydrological Stations

Name of station Code

Andaek Herb ADH
Bassac Dam Reservoir BAR
Bassac Dam Spillway BAS
Prek Chik Left Canal PCL
Prek Chik Right Canal PCR
Prek Am PRA
Prek Am Canal PAC
Tades TAD
Bak Trakoun BKT
Khum Veal KHV
Charek Left Canal CLC
Ptes Kor Canal PKC
Peam PEA
Santre SAN
Svay Daun Keo |In the Damnak Ampil canal SDK#1

r::;irts;l:lce gate, Damnak SDK#2

Opening of sluice gate,

DZmnai Ampil sidi SDK#3

Overflow crest of spillway SDK#4

Inlet at sluice gate, Prek

Chik side : SDKi#S

Opening of sluice gate,, Prek

CEik siie ) SDk#6




My Documents Legend
Water Level & Discharge Folder
Bak Trakoun (BKT) E Excel Book

,,,,,,,,,,, | FORM-22 2015 Excel Sheet
t August 2015
BKT_20150810.xIsx

BKT_20150811.xIsx

- L.iq;tanber 2015

- “. BKT_20150901_xIsx
- =

|

-

""""""" FORM-22 2016

_____________ FORM-25
<l BKI_FORM-25xIsx
BKT_2015
BKIT_2016
|
=
| Andaek Herb (ADH)
| Bassac Dam Resernvoir (BAR)
] | Bassac Dam Spillway (BAS)
| Prek Am (PRA)
| Tades (TAD)
| Prek Chik Le& Canal (PCL)
---------- FORM-21b
PCL_ 201508 xIsx
PCL_201509.xIsx

FORM-25
PCL_FORM-25.xIsx

PCL 2015
PCL 2016

|
_— Prek AM canal (PAC)

| Prek Chik Right Canal (PCR)

| Khum Veal (KHV)

| Charek Left Canal (CLC)

| Ptes Kor Canal (PKC)
— | Peam PEA)

| santre (Santre)

| Svay Daun Keo (SDK#1)

| Svay Daun Keo (SDK#2)

| Svay Daun Keo (SDK#3)

| Swvay Daun Keo (SDK#4)
— Swvay Daun Keo (SDK#5)
— | Svay Daun Keo (SDK#6)

Walter Level & Discharge Record

Dischage Measurements

Figure 2-8 Filing Structure for Water Level Data
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CHAPTER Il OPERATION AND MAINTENANCE OF STATIONS

Automatic Water Level and Rain Gauge Stations

Work by Observers

The daily work to operate and maintain a station such as reading staff gauge and rainfall

gauge, cleaning gauges, and so on requires someone who stays near the station and has an

easy access to the station. The Project contracts an observer at each station to entrust the

following works. A few observers cover more than two stations if stations are located closely.

Vi)

vii)

To read and record water level at staff gauge at 7:00 and 19:00 every day;
To measure and record manual rain gauge(s), if any, at 7:00 and 19:00 every day;
To keep the data sheets of water level and rainfall in the safety place;

To present and submit data sheets to the Project/ MOWRAM every month or at the time
as requested by the Project/MOWRAM;

To keep staff gauges in secure and clean condition all the time, to remove any debris

stuck on the staff gauge, to clean stains on the staff gauge, if any;

To check rainfall gauge, solar panel and data logger, and to remove any objects/debris

on these instruments;

To check if cables which run from rain gauge, solar panel, lightning to the recorder’s

house are in secure condition;

viii) To cut branch(s) of tree if it covers or makes shadow the rainfall gauge or solar panel;

iX)

X)

x1)

To keep the station(s) as a whole in secure and clean condition;
To inform promptly to the Project/MOWRAM, if any work appears to exceed his
ability;

To participate in executing discharge measurement and other work by the
ProjecttMOWRAM  such as cleaning water level sensor, removing

sediment/debris/garbage from the sensor well, and so on.

Some principal works to be executed by observers are illustrated as follows:
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Remove objectsfdebrisftrash on
the raingauge

Remove objectsfdebris from
staff gauge

Inform to the project office

immediatelyif the rain gauge Check iftrees/buildings which

was deformed, leaned, orbend. coveroraffectaircurrent near
the raingauge.

Figure 2-9 Some Principal Works to be Performed by Observers

3.1.2

M)

)

In this regards Dept. of Hydrology and River Works has a booklet “Principle for Water
Survey”. Some part of the booklet is still useful to guide observers in executing maintenance

work at hydrological stations as attached in Appendix- 5.

Work By The Project/ MOWRAM

The office of the Project/ MOWRAM has to conduct the following works.
Daily Work

i)  To acquire the received data in MSEXCEL format and process it as described in Chapter

II every day, and to check if the data observed is reasonable or not;
ii) To process data in data sheets as described in the previous chapter;

iii) To check if acquired data shows unusual situation, to take necessary action to improve
or repair the automatic gauges, if there is trouble;
Regular and Irregular Work

i)  To dispatch staff regularly to collect data sheets filled by observers and to check the

condition of stations;

ii) To do necessary action to improve or repair the instruments and surrounding conditions
of stations, including checking if the tipping bucket and reed switch function well; this

work should be executed before a start of rainy season;
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iii)

To check and clean rainfall gauge, staff gauges and recorder’s house, to cut grass and

trees, if any, before start of rainy season as shown below;

ERETHERTIRUIC
U= FAL v FHHFL

RRUES(ULR) ERRE
IKHHT S

Keepthestationin
| secureandclean
condition

L

Electric pulses

Checkifthetippingbucketand
lead swith fu nction well.

Figure 2-10 Cleaning the Station and Checking Rainfall Recorder before Rainy Season by the

iv)

Projectt MOWRAM

To conduct discharge measurement and other work such as cleaning water level sensor,

removing sediment/debris/garbage from the sensor well, and so on;

Discharge measurements should be carried out at various water levels so that various
discharge data can be obtained. The number of discharge measurements at automatic
stations is tentatively proposed as follows. However, it does not limit the number of

measurements.

One time at least in a month in five stations i.e. Andack Herb, Bassac Dam Spillway,
Prek Am, Tades and Bak Trakoun.

Manual Water Level Stations

Work by Observers

The daily work to operate and maintain a manual station such as reading staff gauge and,

cleaning gauges, and so on requires someone who stays near the station and has an easy

access to the station. The Project contracts an observer at each station to entrust the

following works. A few observers cover more than two stations if stations are located closely.

To read and record water level at staff gauge at 7:00 and 19:00 every day;
To keep the data sheets of water level in the safety place;

To present and submit data sheets to the Project/MOWRAM every month or at the time
as requested by THE PROJECT/MOWRAM,

To keep the staff gauge in secure and clean condition all the time, to remove any debris

stuck on the staff gauge, to clean stains on the staff gauge, if any,
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v) To keep the station(s) as a whole in secure and clean condition,

vi) To inform promptly to the Project/MOWRAM,

if any work appears to exceed his ability,

vii) To  participate in executing discharge
measurement and other work by the
Project/ MOWRAM.

Work by the Project/ MOWRAM

The office of the Project/MOWRAM has to conduct

the following works regularly or occasionally.

i) To dispatch staff regularly to collect data
sheets filled by observers and to check the

condition of stations;

iil) To do necessary action to improve or repair
the staff gauges surrounding conditions of

stations;

iii) To conduct discharge measurement and other

Remove objects/debris from s aff gauge
Figure 2-11 Cleaning Staff Ganges
by an Observer

Figure 2-12 Cleaning Staff Gauges by
the ProjectMOWRAM

works such as cleaning, repair, replace staff gauges, and so on.

The number of discharge measurements at manual station is tentatively proposed as

follows. However, it does not limit the number of measurements as discussed in the

previous section.

One time at least in a month in three stations i.e. Santre, Peam and Khum Veal;

Three times at least in a year in six stations i.e. Prek Chik Left Canal, Prek Chik Right
Canal, Preka Am Canal, Charek Left Canal, Ptes Kor Canal and Svay Daun Keo

(downstream several ten meters from overflow spillway in the Svay Daun Keo River).

Rain Recorder Stations

Work by Observers

i)  To check rainfall gauge, solar panel and data logger, and to remove any objects/debris

on these instruments;

ii) To check if cables which run from rain gauge, solar panel, lightning to the recorder’s

house are in secure condition;

iii) To cut branch(s) of tree if it covers or makes shadow the rainfall gauge or solar panel;
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iv) To keep the station(s) as a whole in secure and clean condition;

v) To inform promptly to the Project/MOWRAM, if any work appears to exceed his

ability;

(The followings are to be applied to the station which has a manual rain gauge e.g.

Samlot);

vi) To measure and record manual rain gauge, if any, at 7:00 and 19:00 every day;

vii) To keep the data sheets of manual rainfall gauge in the safety place;

viii) To present and submit data sheets to the Project/ MOWRAM every month or at the time
as requested by the Project/ MOWRAM.

Remove objects /debrisftrash on
the raingauge

P &

=IjL= =1\

Inform to the project office
immediatelyif the rain gauge was
deformed, leaned, or bend.

Check if tre es/buildings which
coveroraffectaircurent near
theraingauge.

Figure 2-13 Some Principal Works by an Observer at Rain Recorder Stations

Work by the Project/ MOWRAM

Daily Work

i)  To acquire the received data in MSEXCEL format and process it as described in Chapter

II every day, and to check if the data observed is reasonable or not;

ii) To process data in data sheets as described in the previous chapter;

iii) To check if acquired data shows unusual situation, to take

necessary action to improve or repair the automatic

gauges, if there is trouble;

Regular or Irregular Work

i)  To dispatch staff regularly to collect data sheets filled by

observers and to check the condition of stations;

il) To do necessary action to improve or repair the

instruments and surrounding conditions of stations.
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Date
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14
2015/8/14

ID

7:15:01
7:30:01
7:45:01
8:00:01
8:15:01
8:30:01
8:45:01
9:00:01
9:15:01
9:30:01
9:45:01
10:00:01
10:15:01
10:30:01
10:45:01
11:00:01
11:15:01
11:30:01
11:45:01
12:00:01
12:15:01
12:30:01
12:45:01
1:00:01
1:15:01
1:30:01
1:45:01
2:00:01
2:15:01
2:30:01
2:45:01
3:00:01
3:15:01
3:30:01
3:45:01
4:00:01
4:15:01
4:30:01
4:45:01
5:00:01
5:15:01
5:30:01
5:45:01
6:00:01
6:15:01
6:30:01
6:45:01
7:00:01
7:15:01
7:30:01
7:45:01
8:00:01
8:15:01
8:30:01
8:45:01
9:00:01
9:15:01
9:30:01
9:45:01
10:00:01
10:15:01
10:30:01
10:45:01
11:00:01

Site
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

Signal

09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun

Value

09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09_BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun

RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall
RainFall

[eNeleololoNoleNeNoNolololojlolololololoNeNoloNojlojlololoNoeNoNeNe e lNo o)

4.572
1.524

1.016
10.414
2.54
0.508

0.254

[eNeoleololNololoNeNoNoloNololololNolNoNolo N
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2015/8/14
2015/8/14
2015/8/14
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15
2015/8/15

11:15:01
11:30:01
11:45:01
12:00:01
12:15:01
12:30:01
12:45:01
1:00:01
1:15:01
1:30:01
1:45:01
2:00:01
2:15:01
2:30:01
2:45:01
3:00:01
3:15:01
3:30:01
3:45:01
4:00:01
4:15:01
4:30:01
4:45:01
5:00:01
5:15:01
5:30:01
5:45:01
6:00:01
6:15:01
6:30:01
6:45:01
7:00:01

PM
PM
PM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09 _BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09_BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09 _BakTrakoun 09_BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall
09 BakTrakoun 09 BakTrakoun RainFall

[eNeoooNoloNeloNoNoNoNololololloNelolNooNelolojlojlolNolNolNoNoNoNo Nl

Total/One day rainfall (mm)
Maximum 15-minute rainfall (mm)

20.828
10.414
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Observation of Rainfall FORM-15
Daily Rainfall Record

River: Station: E:
Year: District: N:
Input by: Province: Alt.(amsl):

(Unit: mm)
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

©O© |00 N 0|~ WIN P
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o

[EEY
[EN

[EEY
N
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w

20.83

[EEN
D

=
ol

=
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17

18

19

20

21

22
23
24
25
26
27
28
29
30
31
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00f 20.83 0.00 0.00 0.00 0.00

Max. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.83 0.00 0.00 0.00 0.00
Rainy
days 0 0 0 0 0 0 0 1 0 0 0 0
R>=0.5mm

Annual rainfall: 20.8 mm Annual max. daily rainfall: 20.83 mm Total rainy days (R>=0.5mn 1
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Royal Kingdom of Cambodia
[FENNAMGRAYM

Ministry of Water Resources and
Meteorology

FanssmsSs SuensSwy

Nation Religion King
NS AN [NIEHUNA)E

Japan International Cooperation Agency
River Basin Watre Resources Utilization Project

SERAMIUDUESmSEMISImumRgn

HYDROLOGICAL OBSERVATION BOOK - GAUGE HEIGHT IN METERS (FORM-21)
tm]ﬁﬁﬁmugﬁﬁéﬁjﬁmmmj ~ #imﬁj@’ﬁ&’nféjﬁ

Month: Year:
ie ey
River: Station: Zero G.H. M.S.L.
SIS~H St ANaisS S| ENIYS isjuSnSivgs
Date | Time H. (m) H. average (m) Phenomena Date | Time H. (m) H. average (m) Phenomena
e minhVisie e minhvisie
igs | ey ?fzgﬁ UREUUS [oneaminiE] g8 | e PFRIS T UEEUG | CSSSiINRD
il = MRS o s
1 07:00 17 | 07:00
19:00 19:00
2 07:00 18 | 07:00
19:00 19:00
3 07:00 19 | 07:00
19:00 19:00
4 07:00 20 | 07:00
19:00 19:00
5 07:00 21 | 07:00
19:00 19:00
6 07:00 22 | 07:00
19:00 19:00
7 07:00 23 | 07:00
19:00 19:00
8 07:00 24 | 07:00
19:00 19:00
9 07:00 25 | 07:00
19:00 19:00
10 | 07:00 26 | 07:00
19:00 19:00
11 | 07:00 27 | 07:00
19:00 19:00
12 | 07:00 28 | 07:00
19:00 19:00
13 | 07:00 29 | 07:00
19:00 19:00
14 | 07:00 30 | 07:00
19:00 19:00
15 | 07:00 31 | 07:00
19:00 19:00
16 | 07:00 07:00
19:00 19:00
Observer: Checked by:
HEOSH] cnsuim
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Royal Kingdom of Cambodia
[NENENAMSRHRE™

Ministry of Water Resources and
Meteorology

Pwnnsmsss SnensSwy

Nation Religion King
NS AN [MTEUNAE

Japan International Cooperation Agency
River Basin Watre Resources Utilization Project
HERMIUCOESmSSMISIMumnRen

HYDROLOGICAL OBSERVATION BOOK - GAUGE HEIGHT IN FORM-21b
wd)iiriigsASaRua ~ ANSHige
Month: Year:
ie =
River: Station: Zero G.H.. M.S.L.
Sig~in S wrAndisygeiss wjusSkSiogls Graph of records  Calculation daily mean WL
Date | Time H. (m) H. average (m) Phenomena Date | Time H. (m) H. average (m) Phenomena
C e MSH c e MUSH
108 [ wnn | TORSH Uy ERDEY s | s | TOUSE Uy CNEEEINET Date WL No Date H
¢ i g =9 < i g R ’
ucic ucic
1 07:00 1.25 17 | 07:00 1.87 1 1.25 1 2015/8/1 1.255
19:00 1.26 19:00 1.86 1.26 2 2015/8/2 1.290
2 07:00 1.29 18 | 07:00 1.85 2 1.29 3 2015/8/3 1.415
19:00 1.29 19:00 1.84 1.29 4 2015/8/4 1.490
3 07:00 1.35 19 | 07:00 1.83 3 1.35 5 2015/8/5 1.525
19:00 1.48 19:00 1.83 1.48 6 2015/8/6 1.635
4 07:00 1.46 20 | 07:00 1.82 4 1.46 7 2015/8/7 1.770
19:00 1.52 19:00 1.8 1.52 8 2015/8/8 1.830
5 07:00 1.52 21 | 07:00 1.8 5 1.52 9 2015/8/9 1.965
19:00 1.53 19:00 1.79 1.53 10 2015/8/10 2.015
6 07:00 1.56 22 | 07:00 0.78 6 1.56 11 2015/8/11 1.995
19:00 1.71 19:00 1.76 1.71 12 2015/8/12 1.975
7 07:00 1.75 23 | 07:00 1.75 7 1.75 13 2015/8/13 1.955
19:00 1.79 19:00 1.73 1.79 14 2015/8/14 1.925
8 07:00 1.81 24 | 07:00 1.72 8 1.81 15 2015/8/15 1.905
19:00 1.85 19:00 1.71 1.85 16 2015/8/16 1.885
9 07:00 1.92 25 | 07:00 1 9 1.92 17 2015/8/17 1.865
19:00 2.01 19:00 1.7 2.01 18 2015/8/18 1.845
10 | 07:00 2.02 26 | 07:00 1.69 10 2.02 19 2015/8/19 1.830
19:00 2.01 19:00 1.68 2.01 20 2015/8/20 1.810
11 | 07:00 2 27 | 07:00 1.67 11 2.00 21 2015/8/21 1.795
19:00 1.99 19:00 1.66 1.99 22 2015/8/22 1.270
12 | 07:00 1.98 28 | 07:00 1.65 12 1.98 23 2015/8/23 1.740
19:00 1.97 19:00 1.64 1.97 24 2015/8/24 1.715
13 | 07:00 1.96 29 | 07:00 1.63 13 1.96 25 2015/8/25 1.350
19:00 1.95 19:00 1.63 1.95 26 2015/8/26 1.685
14 | 07:00 1.93 30 | 07:00 1.62 14 1.93 27 2015/8/27 1.665
19:00 1.92 19:00 1.62 1.92 28 2015/8/28 1.645
15 | 07:00 1.91 31 | 07:00 1.61 15 1.91 29 2015/8/29 1.630
19:00 1.9 19:00 1.61 1.90 30 2015/8/30 1.620
16 | 07:00 1.89 07:00 16 1.89 31 2015/8/31 1.610
19:00 1.88 19:00 1.88| |Average 1.707
Observer: Checked by: 17 1.87| |Max. 2.015
I ialaisiy] cnsuim 1.86| |Min. 1.255
18 1.85
1.84!
WL 19 1.83
1.83
20 1.82
2.50 180
21 1.80
1.79
22 0.78
*
2.00 TR X O 176
* ®o00 23 175
. ®e
*o0, N 1.73
1.50 ¢ ® ¢ 24 1.72
) * 171
.® * 25 1.00
== WL 1.70
26 1.69
®
1.00 \ g 168
* 27 1.67
1.66
28 1.65
0.50 1.64!
29 1.63
1.63
30 1.62
0.00 T T T T T | 162
1 6 1 16 21 26 31 il =
1.61
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Date

2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10
2015/8/10

7:15:01
7:30:01
7:45:01
8:00:01
8:15:01
8:30:01
8:45:01
9:00:01
9:15:01
9:30:01
9:45:01
10:00:01
10:15:01
10:30:01
10:45:01
11:00:01
11:15:01
11:30:01
11:45:01
12:00:01
12:15:01
12:30:01
12:45:01
1:00:01
1:15:01
1:30:01
1:45:01
2:00:01
2:15:01
2:30:01
2:45:01
3:00:01
3:15:01
3:30:01
3:45:01
4:00:01
4:15:01
4:30:01
4:45:01
5:00:01
5:15:01
5:30:01
5:45:01
6:00:01
6:15:01
6:30:01
6:45:01
7:00:01
7:15:01
7:30:01
7:45:01
8:00:01
8:15:01
8:30:01
8:45:01
9:00:01
9:15:01

Site
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

Signal

09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 _BakTrakoun
09 _BakTrakoun
09 _BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun

Value

09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 _BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 BakTrakoun
09 _BakTrakoun

WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel
WaterLevel

1.004
1.03291
1.05603
1.08493
1.11961
1.14852

1.1832
1.21788
1.25256
1.29303
1.32771
1.36239
1.39708
1.43176
1.46644
1.49534
1.53003
1.55893
1.58783
1.61095
1.63986
1.66298

1.6861

1.715
1.73812
1.74968
1.77281
1.79015
1.80749
1.81905
1.83639
1.84795
1.85951
1.87107
1.88264

1.8942
1.89998
1.90576
1.91732
1.91732

1.9231

1.9231

1.9231

1.9231

1.9231
1.91732
1.91732
1.91732
1.91154
1.90576
1.89998
1.89998
1.88842
1.88264
1.87685
1.86529
1.86529
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2015/8/10 9:30:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.85373
2015/8/10 9:45:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.84217
2015/8/10 10:00:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.83639
2015/8/10 10:15:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.82483
2015/8/10 10:30:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.81327
2015/8/10 10:45:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.80749
2015/8/10 11:00:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.79593
2015/8/10 11:15:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.78437
2015/8/10 11:30:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.77281
2015/8/10 11:45:01 PM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.76702
2015/8/11 12:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.76124
2015/8/11 12:15:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.7439
2015/8/11 12:30:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.73234
2015/8/11 12:45:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.72078
2015/8/11 1:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.70922
2015/8/11 1:15:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.69766
2015/8/11 1:30:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.6861
2015/8/11 1:45:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.68032
2015/8/11 2:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.66876
2015/8/11 2:15:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.6572
2015/8/11 2:30:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.64564
2015/8/11 2:45:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.63408
2015/8/11 3:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.62251
2015/8/11 3:15:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.61095
2015/8/11 3:30:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.60517
2015/8/11 3:45:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.59361
2015/8/11 4:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.57627
2015/8/11 4:15:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.57049
2015/8/11 4:30:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.55893
2015/8/11 4:45:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.55315
2015/8/11 5:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.54159
2015/8/11 5:15:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.53003
2015/8/11 5:30:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.52425
2015/8/11 5:45:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.51268
2015/8/11 6:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.50112
2015/8/11 6:15:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.48956
2015/8/11 6:30:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.48956
2015/8/11 6:45:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.478
2015/8/11 7:00:01 AM 09 BakTrakoun 09 BakTrakoun WaterLevel 1.46644

Average 1.660

Maximum 1.923

Minimmum 1.004
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Observation of Rainfall FORM-25
Daily Mean Water Levels

River: Station: E:
Year: District: N:
Input by: Province: Alt.(amsl):

(Unit: m)
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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31
Averagd #DIV/O! | #DIV/O! | #DIV/0! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | 1.66 | #DIV/0! | #DIV/O! | #DIV/O! | #DIV/O!
Max. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.66 0.00 0.00 0.00 0.00
Min. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Annual mean: 1.7 Mar Annual max.: 1.66 m Annual min.: 0.00 m
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