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TERMS OF REFERENCE 

FOR 

INUNDATION SURVEY  
 
1 INUDNATION SURVEY 
1.1 PURPOSE OF THE SURVEY 

The general objective of the survey is to gather data / information with regard to the actual flooding 
impact in the study area for a preparation of flood analysis. 
 
 
1.2 COVERAGE OF THE SURVEY AND SELECTION OF THE SURVEY SITES 

The survey shall cover all over the area of colored grids in Figure-1. The area is nearly equally 
estimated inundation area of 2011 flooding. 

The select condition of survey site is; 

1. Appropriate wide level land. 

2. Easily approach by the car such as on the road, school ground, parking space for public 
building, precincts of temple, big garden and park, dry paddy field or wasteland with no glass 
near the road, etc. 

3. The flood mark shall exist in or near the site. 

4. Survey site shall not be selected more than one site at square grid (2km x 2km) highlighted in 
light green and light blue in Figure-1. 

5. All survey sites shall be at appropriate distance from other survey sites. 

6. If there is not the site descried above in the grid, such grid can be skipped for survey. 

7. Estimated numbers of survey sites are about 6000. 

The Consultant will show the example of the survey sites in the actual field. 
 
1.3 SCOPE OF WORK 

a. To record the coordinates of inundation survey positions by a handheld GPS at the center of the 
survey sites using the record sheet prepared by JICA Study Team (see Attachment I) 

b. To record height relation between flood marks and the inundation survey sites. 

c. To take photos of flood marks. 

d. To interview nearest residents of the survey site using the questionnaire prepared by JICA 
Study Team (see Attachment I). If there is no person, the interview can be canceled at such 
place. 

e. To take photos of surrounding condition of interview locations. 

f. To collect and compile the results of questionnaires to electronic file (Microsoft Excel version 
2003). 

g. To send consultants daily the coordinates of inundation survey positions and height relation 
data explained in 1.3. b. 
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2 REPORTING 
The Contractor shall submit the following outcomes to the JICA Study Team at the designate time: 

 
(1) The Contractor shall submit daily the coordinates of inundation survey location downloaded 

from handheld GPS and height relation between flood marks and the flat ground of the 
inundation survey sites. 

(2) The Contractor shall submit survey data and results files in Microsoft Excel (version 2003) 
and completed questionnaires collected in the field. 

(3) The Contractor shall made survey maps including survey points with ArcGIS. 
(4) The three (3) copies of survey reports including above two outcomes shall be submitted to the 

JICA Study Team. 
 
3 PERIOD OF EXECUTION OF THE WORK 

The Contractor shall commence the work immediately after the signing of the Contract Agreement 
and complete the work by submitting the survey report by the end of June 2012, after checking by the 
JICA study team. 
 
4 EQUIPMENT, MATERIALS AND LABOR  

All necessary equipment, transportation vehicles, materials (such as handheld GIS, level, staff, 
clinometer, ranging rod and digital cameras etc), and labor required for all the above-mentioned 
works shall be provided by the Contractor, as defined in the contract.  Those costs shall be included in 
the cost estimate for the various items of the Bill of Quantities.  The contract is concluded on lump 
sum basis.   
 
5 PERMISSIONS AND PUBLIC RERATION 

The Contractor shall arrange an official permission to execute the survey works at sites from the 
relevant authorities, if necessary. 
The contractor shall maintain good relationships with local people in the survey area. 
 
6 OTHER ISSUES 

Any and all issues arising from or in connection with the conduct of the survey that is not 
mentioned above shall be settled by mutual consultation and agreement in good faith between the 
JICA Study Team and the Contractor.   
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7 STUDY AREA 
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Flood Mark Survey Record Sheet 
The Project on a Comprehensive Flood Management Plan for the Chao Phraya River 
Basin in the Kingdom of Thailand 

 

Item Record 

Date and time of Survey  
Grid Number 

Name of Surveyor  

GPS Marking Number  

Latitude :           °           ′          .       ″ 
Location 
Recorded in the field 

Longitude :           °           ′          .       ″ 

Latitude :             .                                 ° 
Location (Degree) 
By downloaded data 

Longitude :             .                                 ° 

Differential height ( Flood mark – Ground ) :            .               m 

Photos on survey Please attach a few picture images  
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Questionnaire on Inundation Condition of 2011 Flood 
The Project on a Comprehensive Flood Management Plan for the Chao Phraya River 
Basin in the Kingdom of Thailand 
 

Item Option Please check □  

Date and time of Interview 
Name of Interviewer 

 
Grid Number 

Name of Respondent 
Address of Respondent 
Occupation of Respondent 
Telephone Number, if any 

  

Location (The coordinates  
of interview place 
by handy GPS) 

 
Latitude :           °           ′          .       ″ 
 
Longitude :           °           ′          .       ″ 

GPS marking number 

1. Duration of flood 
inundation 

The beginning of flood inundation (DD/MM) 
The end of flood inundation (DD/MM) 

(               /               ) 
(               /               ) 

2. Impact of flood 
inundation 

A: The whole house was washed away  
B: The 1st floor was under water  
C: No major damages 

A: □ 
B: □ 
C: □ 

3. How fast did inundation 
water flow down? 

A: a foot's pace (3 to 4 km/h, about 1m/sec. ) 
B: jogging pace ( 6 to 8 km/h, about 2m/sec.) 
C: running pace ( more than 8km/h, more than 2m/sec.) 
D: Other  [                                                                      ]

A: □ 
B: □ 
C: □ 
D: □ 

4.   Process of 
inundation around 
your house 

Date (DD/MM) 

inundation depth 
A: less than 0.2m D: 1m to 2m 
B: 0.2m to 0.5m E: 2m to 3m 
C: 0.5m to 1m F: more than 3m 

Flow direction (from) 

 A: □    B: □    C: □    D: □    E: □    F: □ N   NE   E   SE   S   SW   W   NW   N 

 A: □    B: □    C: □    D: □    E: □    F: □ N   NE   E   SE   S   SW   W   NW   N 

 A: □    B: □    C: □    D: □    E: □    F: □ N   NE   E   SE   S   SW   W   NW   N 

 A: □    B: □    C: □    D: □    E: □    F: □ N   NE   E   SE   S   SW   W   NW   N 

 A: □    B: □    C: □    D: □    E: □    F: □ N   NE   E   SE   S   SW   W   NW   N 

Photos on survey Please attach a few picture images  
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TERM OF REFERENCE  

FOR  

RIVER AND CANAL SURVEY (WEST) 

 
The Master Plan of the Project for the Comprehensive Flood Management Plan for the Chao Phraya 

River Basin in Kingdom of Thailand is carried out during the beginning of February and the end of 
March 2013, under the technical cooperation of JICA (Japan International Cooperation Agency). 

The basic specifications of the method in each survey works will be applied in the requirements in 
which was mutually agreed with the Cliant and the Contractor, in accordance with the Survey 
Specification for Overseas Development Study of JICA and the related standard specifications in 
Thailand. 

 

1 Outline and Work Volume 

(1) Check leveling for existing benchmarks  

The purpose of check leveling is to confirm the accuracy with useful conditions of the respective 
existing benchmarks which have been established by the Royal Irrigation Department (hereinafter 
refer to as RID) and/or the Royal Thai Survey Department (hereinafter refer to as RTSD). The 
existing benchmarks to be surveyed and checked will be required to the Contractor by the Client’s 
Engineer.  

The method of check leveling shall be adopted the direct leveling or GPS survey by the static 
positioning in order to obtain the elevation (Mean Sea Level).  If the GPS survey is carried out, the 
measurement time shall be at least one hour or more.  

 

(2) Horizontal position of cross-section lines   

The cross-section line shall be established the stake on the both banks of river and canal which 
was specified by the Client’s Engineer. The measurement method shall be adopted the Handy GPS 
survey, traverse survey or the combination consist of the both measurements.  

    

(3) River cross-section survey  

The measurement method shall be adopted the combination consist of the Echo Thunder with 
GPS receiver and /or Total Station System.      

- Total sections: approx. 31sections  
- Average width to be measured: approx. 300 m 

Outside section: 20m from the edge of   River banks   

 

(4)  Canal cross-section survey 

The measurement method shall be adopted the combination consist of the Echo Thunder with 
GPS receiver and/or Total Station System.    

- Total sections: approx. 73 sections  
- Average width to be measured: approx. 100 m  
Outside section: 20m from the edge of both banks   

 

 (5)  Drawing of River Longitudinal Profiles and Cross-section 

The longitudinal profiles are plotted using the cross-section data.    
 - Standard drawing scale of longitudinal profile:    Vertical: 1/200, Horizontal: 1/100,000   
 - Standard drawing scale of cross-sections: 
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              0 m to 190m in survey width:      Vertical = 1/250, Horizontal = 1/250  
              190m to 380m in survey width:   Vertical = 1/250, Horizontal = 1/500 
              380m to 760m in survey width:   Vertical = 1/250, Horizontal = 1/1000 
              760m or more in survey width:    Vertical = 1/250, Horizontal = 1/2,500 

The above specifications may be altered by the requirements of the Client’s Engineer. 

(6)  Drawing of Canal Longitudinal Profiles and Cross-section 

The longitudinal profiles are plotted using the cross-section data.    
 - Standard drawing scale of Longitudinal profile:   Vertical: 1/200, Horizontal: 1/50,000 
 - Standard drawing scale of cross-sections:  Vertical = 1/250, Horizontal = 1/250 
The above specifications may be altered by the requirements of the Client’s Engineer.   

 

2 Work Schedule 
The following work schedule will be required in order to carry out during the End of June and Mid. 

of September 2012). 

Preparation

Leveling

Cross section

Drawing

Finalization

May June July August September

 

Fig.  1     Work Schedule 
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3 Survey Location 
The survey locations are Listed below: 
 

Center 
NO River Station Name 

E(UTM47) N(UTM47) 

99 Thachin 5+000 636916.0000  1495763.0000  
100 Thachin 20+000 632686.0000  1503953.0000  
101 Thachin 30+000 631116.0000  1508803.0000  
102 Thachin 40+000 637066.0000  1511103.0000  
103 Thachin 50+000 632266.0000  1514603.0000  
104 Thachin 60+000 633466.0000  1518383.0000  
105 Thachin 70+000 638166.0000  1523053.0000  
106 Thachin 80+000 631386.0000  1523823.0000  
107 Thachin 90+000 632266.0000  1527393.0000  
108 Thachin 100+000 631736.0000  1536563.0000  
109 Thachin 110+000 629936.0000  1543433.0000  
110 Thachin 120+000 627126.0000  1550503.0000  
111 Thachin 130+000 625556.0000  1559253.0000  
112 Thachin 140+000 621976.0000  1564653.0000  
113 Thachin 150+000 620166.0000  1571733.0000  
114 Thachin 160+000 622656.0000  1579813.0000  
115 Thachin 170+000 623816.0000  1588153.0000  
116 Thachin 180+000 622676.0000  1592633.0000  
117 Thachin 190+000 620116.0000  1600363.0000  
118 Thachin 200+000 621136.0000  1607623.0000  
119 Thachin 210+000 624096.0000  1615273.0000  
120 Thachin 220+000 619706.0000  1622183.0000  
121 Thachin 230+000 617846.0000  1629783.0000  
122 Thachin 240+000 619236.0000  1636813.0000  
123 Thachin 250+000 616596.0000  1644053.0000  
124 Thachin 260+000 616306.0000  1650243.0000  
125 Thachin 270+000 608936.0000  1655673.0000  
126 Thachin 280+000 611286.0000  1662373.0000  
127 Thachin 290+000 611646.0000  1667803.0000  
128 Thachin 300+000 611656.0000  1673983.0000  
129 Thachin 313+000 615796.0000  1683483.0000  

 Thachin River 31 section   

 



 
A2-10 

 

Canal WGS84  
NO Center  

 E(UTM47) N(UTM47) 
1 639875.0412  1510978.7884  
2 656159.4498  1516527.0250  
3 648360.4771  1516186.6353  
4 644828.9274  1523723.1740  
5 642274.8700  1524407.3416  
6 639769.5112  1523419.3626  
7 643974.1172  1525540.7667  
8 635636.8393  1526949.6536  
9 652702.2737  1528090.2260  

10 655927.3407  1529189.0642  
11 659116.6955  1522954.6927  
12 635072.3891  1529124.6921  
13 639967.8155  1529555.8938  
14 641465.7670  1530875.2980  
15 643467.2341  1530085.0402  
16 644515.4782  1530277.5750  
17 644680.8330  1531571.7663  
18 651136.0022  1537358.1350  
19 654600.2334  1534823.2170  
20 648523.8097  1541297.1766  
21 656031.8324  1536924.7123  
22 655880.4827  1534039.1415  
23 656960.1825  1532195.6214  
24 637968.0938  1538272.1659  
25 634737.4612  1540502.7547  
26 637425.4766  1540516.5748  
27 631984.4845  1542168.1602  
28 640007.7226  1543711.8657  
29 639859.4016  1546972.4919  
30 642942.9820  1544938.0923  
31 645578.8341  1543222.1137  
32 648485.0464  1543410.9036  
33 656074.5744  1545298.6184  
34 653266.4406  1546523.3786  
35 650507.9510  1547241.6611  
36 649230.8247  1548604.2749  
37 655417.1421  1547603.9989  
38 659639.2853  1540335.7404  
39 635067.2109  1550685.2262  
40 633736.3896  1552222.5423  

 

 

 

   
NO Center  

 E(UTM47) N(UTM47) 
41 629885.5434  1551006.0477  
42 657792.7463  1559499.2344  
43 655893.3918  1564649.3354  
44 651084.4793  1564981.0431  
45 647862.7229  1565242.6877  
46 643417.3261  1565850.8726  
47 645872.7864  1566668.8905  
48 635353.0050  1564080.7533  
49 634255.6691  1568480.6983  
50 649242.3554  1563198.0209  
51 633996.2431  1580843.6164  
52 632660.5469  1586300.8956  
53 629118.0943  1589868.7966  
54 639276.1589  1586117.8351  
55 647297.6521  1583579.7180  
56 647768.1935  1581440.2897  
58 644497.1752  1601974.3389  
95 596721.8431  1596088.9946  
96 612246.4766  1681583.6409  
97 614744.6825  1662808.6186  
98 617137.5820  1677470.3396  
101 629134.8896  1648184.6980  
102 634272.1625  1649216.3323  
103 632684.0844  1648485.5044  
104 631239.5542  1643345.2629  
105 630349.0894  1620168.5969  
113 625941.2085  1566582.0706  
114 614335.0675  1626731.8431  
115 616373.0196  1622862.7494  
116 617637.2389  1600973.4634  
117 623732.7360  1602480.8596  
120 645854.2711  1541718.6213  
121 612204.2466  1660381.8440  

 Canal 73 section 
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4 Survey standard 
The following survey standard shall be applied based on the official rule in Thailand. 

(1) Projection and horizontal coordinate system: UTM zone 47North 

(2) Datum and Ellipsoid: WGS-84  

(3) Vertical datum: Mean Sea Level 

(4) Measurement: Metric System 

 

5 General surveying method  

(1) Horizontal control survey 

The horizontal positioning shall be connected by the GPS method or Total Station method from 
the reference control points of RID and RTSD, if necessary in this survey work. 

Prior to the commencement of the field measurements, the survey marks will be installed in 
proper positions along the planning route as well as on stable place, in accordance with the lines 
planned. 

For example, the limits of closing error for control survey using the Total Station will be required 
to the followings: 

a) Limits of closing error for the coordinates: 15cm+10cm √N∑S 

b) Limits of closing error for the heights: 24mm/ √N 

N: Number of side 

∑S: Total length of  traverse routes (unit: km) 

For example, the tentative limit of the accuracy of GPS Receiver for control survey using the GPS 
will be required to the followings: 
 

a) Static GPS surveying:  

- Horizontal: ±5mm＋0.5ppm（RMS） 

- Vertical:  ±10mm＋1ppm（x baseline）（RMS） 

b) Kinematic surveying: 

- Horizontal: ±10mm＋1ppm (x baseline)（RMS） 

- Vertical:  ±20mm＋1ppm（x baseline）（RMS） 

c) Handy GPS  

- Horizontal: ±3m  （RMS） 

(2) Vertical control survey (leveling or GPS static method) 

Vertical control survey shall be carried out to measure the elevation of survey points. The heights 
shall be connected from the existing benchmarks or existing control points. The following principal 
survey method will be required to the followings: 
 

a) Measuring method: double-run depend on the condition of leveling routes 

b) As a rule, limits of closing error:  

- Check leveling:  50mm√s (s: km) 

c) Reading unit: 1mm unit 

d) Sensitivity of level instruments: more than 4’’/2mm 
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(3) Cross-section survey 

Cross-section survey for the proposed rivers and canals shall be done at the required sections 
which were based on the coordinates along the river banks or canal banks. 

The survey points shall be measured the water Level, time, date and changing points in terrain 
features, revetments, retaining walls, fences, building and so on.  The deep water portions should be 
done using the Echo Sounder with GPS/or Total Station navigation system.  Under the water of 
observation points  interval  is not more than 5m.       

  (Left bank)                                                                                    (Right bank)  

 

     approx. 20 m                            approx. 300 m   (average)    approx.20 m 

 

 

 

           (Station)  

                                                               approx. 340m  

 

Fig. 2    Typical River Cross-section Face to Down Stream  

 

Cross sections of respective canal shall be plotted the data which was obtained on the field 
survey. 

Longitudinal profiles for the canal shall be plotted the heights of lowest riverbed and or ground, 
right bank and left bank respectively. 

The following main specifications will be required:. 
 

a) Accuracy of measuring points:  Distance: 1:500 

                                 Elevation: 2cm+5mm√s (s: km) 

b) Specification of drawing for cross-sections and longitudinal profiles: It will be instructed by the 

Client’s Engineer. 

c) Data format: DXF or DWG format of Auto CAD  

 

6 Detail requirements 
Detail requirements such as the practical survey work will be instructed on the documents by the 

Client’s Engineer after discussing with the Contractor.    

 

7 Supervision of  the Work 
The Client has the right to supervise all of the works and to approve the plan of operation, work 

methods and progress of the work. The Client also has the right to accept and reject the results of the 
work. 

The Contractor should submit the following items to the Client’s Engineer: 

- Daily report of Field works (every survey team of progress). 

- Law data (copy of observation sheet and calculation data) within 3day after finished site survey  
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- Draft drawing within 7day after finished site survey (A1size) 

 

8 Final deliverables 
The Contractor shall deliver in accordance with the period of each products or results which was 

agreed with the Client’s Engineer.  
The details of the following products and the results will be required by the Client’s Engineer after 

discussing with the Client:  
 

1) Printed cross sections:      2 sets 

2) Printed index map for cross sections:   2 sets 

3) Printed longitudinal profiles:    2 sets 

4) Whole  Drawing digital data:    2 sets 

5) Whole field measurement data:    1 set 

6) Used control points and Benchmarks of Descriptions : 2 sets 

7) Final survey report:     2 sets 

8) All data of softcopy (CD)      2 sets 
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Fig. 5      Survey Location of River and Canal Survey
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TERM OF REFERENCE  

FOR  

RIVER AND CANAL SURVEY (EAST) 

 
The Master Plan of the Project for the Comprehensive Flood Management Plan for the Chao Phraya 

River Basin in Kingdom of Thailand is carried out during the beginning of February and the end of 
March 2013, under the technical cooperation of JICA (Japan International Cooperation Agency). 

The basic specifications of the method in each survey works will be applied in the requirements in 
which was mutually agreed with the Client and the Contractor, in accordance with the Survey 
Specification for Overseas Development Study of JICA and the related standard specifications in 
Thailand. 

 

1 Outline and Work Volume 

(1) Check leveling for existing benchmarks  

The purpose of check leveling is to confirm the accuracy with useful conditions of the respective 
existing benchmarks which have been established by the Royal Irrigation Department (hereinafter 
refer to as RID) and/or the Royal Thai Survey Department (hereinafter refer to as RTSD). The 
existing benchmarks to be surveyed and checked will be required to the Contractor by the Client’s 
Engineer.  

The method of check leveling shall be adopted the direct leveling or GPS survey by the static 
positioning in order to obtain the elevation (Mean Sea Level).  If the GPS survey is carried out, the 
measurement time shall be at least one hour or more.             

 

(2) Horizontal position of cross-section lines   

The cross-section line shall be established the stake on the both banks of river and canal which 
was specified by the Client’s Engineer.    The measurement method shall be adopted the Handy GPS 
survey, traverse survey or the combination consist of the both measurements.  

 

(3) River cross-section survey  

The measurement method shall be adopted the combination consist of the Echo Thunder with 
GPS receiver and /or Total Station System. 

- Total sections: approx. 98 sections  

- Average width to be measured: approx. 300 m  

Outside section: 20ｍ from the edge of   River banks   

 

(4) Canal cross-section survey 

The measurement method shall be adopted the combination consist of the Echo Thunder with 
GPS receiver and/or Total Station System.    

- Total sections: approx. 40 sections  

- Average width to be measured: approx. 100 m  

Outside section: 20m from the edge of both banks   

 

(5)  Drawing of River Longitudinal Profiles and Cross-section 

The longitudinal profiles are plotted using the cross-section data.    
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- Standard drawing scale:    Vertical: 1/200, Horizontal: 1/100,000   

- Standard drawing scale of cross-sections: 

0 m to 190m in survey width:   Vertical = 1/250, Horizontal = 1/250  
190m to 380m in survey width:  Vertical = 1/250, Horizontal = 1/500 
380m or more in survey width:   Vertical = 1/250, Horizontal = 1/2,500 

 
The above specifications may be altered by the requirements of the Client’s Engineer.   

(6) Drawing of Canal Longitudinal Profiles and Cross-section 

The longitudinal profiles are plotted using the cross-section data.    

- Standard drawing scale:    Vertical: 1/200, Horizontal: 1/50,000 

- Standard drawing scale of cross-sections:  Vertical = 1/250, Horizontal = 1/250 

The above specifications may be altered by the requirements of the Client’s Engineer.   

 

2 Work Schedule 
The following work schedule will be required in order to carry out during the Middle of June and 

Mid. of September 2012). 

Preparation

Leveling

Cross section

Drawing

Finalization

May June July August September

 

Fig.  1     Work Schedule  

 

3 Survey Location 
The survey locations are Listed below: 
 

River Cross Sections 

Center 
NO River Station Name 

E(UTM47) N(UTM47) 

1 BangBan 0+000 656504.9844  1584653.9550  

2 BangBan 8+000 659893.5332  1588016.5370  

3 BangBan 17+000 659977.2847  1595356.9670  
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River Cross Sections (cont.) 

Center 
NO River Station Name 

E(UTM47) N(UTM47) 

4 Bangkaeo 0+000 664585.9196  1607306.6960  

5 Bangkaeo 15+000 657490.5993  1613584.2240  

6 BangLuang 0+000 652607.6859  1589096.6520  

7 BangLuang 6+000 654629.7351  1593390.6530  

8 BangLuang 13+000 657312.8523  1597839.4540  

9 BangPranakhon 0+000 673656.4715  1600380.8330  

10 BangPranakhon 13+000 672575.5877  1609605.9590  

11 BangPranakhon 25+000 669662.9614  1619436.8780  

12 Bangyai 0+000 651017.4757  1593695.2330  

13 Bangyai 11+000 652373.6149  1602640.4400  

14 Khlong_noi 0+000 667178.2958  1618531.9029  

15 Khlong_noi 10+000 664523.8676  1623688.5920  

16 Khlong_noi 20+000 662230.1980  1631489.1640  

17 Khlong_noi 30+000 658468.4949  1639247.5510  

18 Khlong_noi 39+000 652515.3796  1643434.8110  

19 Lopburi 0+000 666801.0056  1587691.1980  

20 Lopburi 10+000 667756.4899  1594720.5610  

21 Lopburi 20+000 666991.6353  1603142.8560  

22 Lopburi 30+000 665788.0957  1610234.5990  

23 Lopburi 40+000 667316.7643  1616835.9700  

24 Lopburi 50+000 670575.1884  1620830.3240  

25 Lopburi 60+000 672426.0790  1628088.3490  

26 Lopburi 70+000 673084.5821  1637136.6670  

27 Lopburi 80+000 663820.6587  1637610.4840  

28 Lopburi 90+000 656974.0880  1642816.6100  

29 Lopburi 99+000 651680.9744  1645250.9570  

30 Maenum_Noi 0+000 662552.5887  1570561.3460  

31 Maenum_Noi 10+000 660494.6767  1579084.5240  

32 Maenum_Noi 20+000 655356.8496  1584714.4980  

33 Maenum_Noi 30+000 652370.4388  1587583.9990  

34 Maenum_Noi 40+000 649160.6673  1595358.0460  

35 Maenum_Noi 50+000 647642.3316  1602588.1780  

36 Maenum_Noi 60+000 646110.2751  1611005.8410  

37 Maenum_Noi 70+000 647864.2759  1616966.8950  

38 Maenum_Noi 80+000 652459.7879  1622133.2130  

39 Maenum_Noi 90+000 652482.7563  1629086.8700  

40 Maenum_Noi 100+000 650258.1789  1636563.9300  

41 Maenum_Noi 110+000 647013.6565  1643182.5360  

42 Maenum_Noi 120+000 639825.0256  1647839.4580  

43 Maenum_Noi 130+000 634971.1563  1654546.9180  

44 Maenum_Noi 140+000 630167.9343  1658848.9850  
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River Cross Sections (cont.) 

Center 
NO River Station Name 

E(UTM47) N(UTM47) 

45 Maenum_Noi 150+000 625211.0258  1664175.2370  

46 Maenum_Noi 166+000 624138.7331  1676156.1360  

47 Pasak 0+000 670045.6712  1586462.2220  

48 Pasak 10+000 672188.6285  1595387.0330  

49 Pasak 20+000 674680.2437  1602584.5770  

50 Pasak 30+000 679731.1165  1603624.7520  

51 Pasak 40+000 683239.8433  1607984.7170  

52 Pasak 50+000 688805.5250  1610739.5060  

53 Pasak 60+000 694021.6743  1610773.7550  

54 Pasak 70+000 701016.5328  1610323.4700  

55 Pasak 80+000 707271.0987  1607633.8730  

56 Pasak 90+000 710739.5481  1610721.4630  

57 Pasak 102+000 715774.5767  1614247.6220  

58 Noi_Chaophraya 3+000 653401.6465  1632801.1012  

59 Chaophraya CP0+000 672042.6600  1498104.2900  

60 Chaophraya CP10+000 670279.7900  1505287.6200  

61 Chaophraya CP20+000 668479.8400  1510129.6200  

62 Chaophraya CP30+000 667888.8800  1515528.2400  

63 Chaophraya CP40+000 661690.0800  1513922.3400  

64 Chaophraya CP50+000 660820.8900  1521013.6600  

65 Chaophraya CP60+000 661987.1600  1529006.2900  

66 Chaophraya CP70+000 661002.3900  1536451.8800  

67 Chaophraya CP80+000 663152.5600  1542060.6700  

68 Chaophraya CP90+000 666329.4500  1548453.7900  

69 Chaophraya CP100+000 664715.2300  1556268.6700  

70 Chaophraya CP110+000 664191.9600  1563187.9700  

71 Chaophraya CP120+000 665502.9000  1569731.8000  

72 Chaophraya CP130+000 670530.9000  1575719.6800  

73 Chaophraya CP140+000 669909.5300  1584848.8800  

74 Chaophraya 0+000 669980.1121  1585752.5110  

75 Chaophraya 10+000 664331.9127  1589926.9050  

76 Chaophraya 20+000 658074.3098  1595937.1790  

77 Chaophraya 30+000 657134.4716  1604016.0960  

78 Chaophraya 40+000 656003.4047  1612040.5290  

79 Chaophraya 50+000 657117.7939  1619849.3510  

80 Chaophraya 60+000 654416.4424  1628180.9580  

81 Chaophraya 70+000 656387.0248  1635951.1050  

82 Chaophraya 80+000 652747.9181  1642354.5400  

83 Chaophraya 90+000 648746.5457  1649096.2850  

84 Chaophraya 100+000 644324.0852  1656388.3710  

85 Chaophraya 110+000 640512.2702  1664422.7520  
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River Cross Sections (cont.) 

Center 
NO River Station Name 

E(UTM47) N(UTM47) 

86 Chaophraya 120+000 636710.3665  1670427.6540  

87 Chaophraya 130+000 631046.7552  1678058.0130  

88 Chaophraya 140+000 623693.8912  1676701.3600  

89 Chaophraya 150+000 617895.3818  1682173.8270  

90 Chaophraya 160+000 613477.1595  1688275.8080  

91 Chaophraya 170+000 618169.7768  1695981.5350  

92 Chaophraya 180+000 618539.1920  1700872.0830  

93 Chaophraya 190+000 621837.2943  1705542.4340  

94 Chaophraya 200+000 619126.1040  1711204.2950  

95 Chaophraya 210+000 618393.4212  1717817.3480  

96 Chaophraya 220+000 617365.8843  1722830.7040  

97 Chaophraya 230+000 617956.7645  1730883.5260  

98 Chaophraya 238+000 622434.3139  1736333.5290  

Total river cross section = 98 sections 

 

Canal Cross Sections 

Center 
NO 

E(UTM47) N(UTM47) 

59 663779.3706  1593681.0248  

66 688025.9258  1519953.5635  

67 687494.0902  1525939.5995  

68 686016.1878  1517847.7463  

81 685605.4390  1606994.3858  

85 690390.5068  1612886.8173  

86 687461.1756  1619118.7419  

87 686306.0283  1624123.3525  

88 671882.4200  1646243.6481  

89 652661.9718  1673053.7780  

90 649926.5904  1679206.6702  

91 621534.7053  1695397.3815  

92 704050.7828  1577253.7524  

93 704016.4950  1580349.1661  

94 700437.4466  1586041.9314  

99 622181.5713  1669470.4383  

100 623377.0349  1670001.7386  

106 636476.9702  1658229.7707  

107 639403.5836  1654143.0077  

108 641789.5576  1650484.8678  

109 652064.2637  1624661.8892  

 

 

Center 
NO 

E(UTM47) N(UTM47) 

109 652064.2637  1624661.8892  

110 653469.3562  1624123.5671  

111 676839.6190  1569632.7745  

112 633541.7329  1676894.8014  

118 671149.0639  1652533.0395  

122 672810.7708  1516467.5075  

123 673614.5808  1517573.1887  

124 673288.8612  1587854.9545  

125 673845.8470  1588049.1220  

126 673999.8903  1588048.4391  

127 674569.9625  1588074.3003  

128 675482.7799  1588117.1382  

129 676433.9121  1588316.6401  

130 677358.2815  1588408.4335  

131 678220.9688  1588525.6123  

132 679057.2766  1588673.8409  

133 679901.2475  1588682.0590  

134 670887.7438  1560440.3199  

135 672649.1612  1547931.0721  

Total canal cross section = 40 sections 
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4 Survey standard 
The following survey standard shall be applied based on the official rule in Thailand. 
 

(5) Projection and horizontal coordinate system: UTM zone 47North 

(6) Datum and Ellipsoid: WGS-84  

(7) Vertical datum: Mean Sea Level 

(8) Measurement: Metric System 

 

5 General surveying method  

(1) Horizontal control survey 

The horizontal positioning shall be connected by the GPS method or Total Station method from 
the reference control points of RID and RTSD, if necessary in this survey work. 

Prior to the commencement of the field measurements, the survey marks will be installed in 
proper positions along the planning route as well as on stable place, in accordance with the lines 
planned. 

For example, the limits of closing error for control survey using the Total Station will be required 
to the followings: 
 

a) Limits of closing error for the coordinates: 15cm+10cm √N∑S 

b) Limits of closing error for the heights: 24mm/ √N 
N: Number of side 
∑S: Total length of  traverse routes (unit: km) 
 

For example, the tentative limit of the accuracy of GPS Receiver for control survey using the GPS 
will be required to the followings: 
 

a) Static GPS surveying:  

- Horizontal: ±5mm＋0.5ppm（RMS） 

- Vertical:  ±10mm＋1ppm（x baseline）（RMS）        

b) Kinematic surveying: 

- Horizontal: ±10mm＋1ppm (x baseline)（RMS） 

- Vertical:  ±20mm＋1ppm（x baseline）（RMS） 

c) Handy GPS  

- Horizontal: ±3m  （RMS） 

 

(2) Vertical control survey (leveling or GPS static method) 

Vertical control survey shall be carried out to measure the elevation of survey points. The heights 
shall be connected from the existing benchmarks or existing control points. The following principal 
survey method will be required to the followings: 
 

a) Measuring method: double-run depend on the condition of leveling routes 

b) As a rule, limits of closing error:  

- Check leveling:  30mm√s (s: km) 
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c) Reading unit: 1mm unit 

d) Sensitivity of level instruments: more than 4’’/2mm 

 

(3) Cross-section survey 

Cross-section survey for the proposed rivers and canals shall be done at the required sections 
which were based on the coordinates along the river banks or canal banks. 

The survey points shall be measured the water Level, time, date and changing points in terrain 
features, revetments, retaining walls, fences, building and so on.  The deep water portions should be 
done using the Echo Sounder with GPS/or Total Station navigation system.  Under the water of 
observation points interval is not more than 5m.     
Cross sections of respective canal shall be plotted the data which was obtained on the field survey. 

Longitudinal profiles for the canal shall be plotted the heights of lowest riverbed and or ground, 
right bank and left bank respectively. 

 

  (Left bank)                                                                                    (Right bank)  

 

     approx. 20 m                            approx. 300 m   (average)    approx.20 m 

 

 

 

           (Station)  

                                                                approx. 340m  

 

Fig. 2    Typical River Cross-section Face to Down Stream  

 

The following main specifications will be required:. 
 

a) Accuracy of measuring points:  Distance: 1:500 

                                 Elevation: 2cm+5mm√s (s: km) 

b) Specification of drawing for cross-sections and longitudinal profiles: It will be instructed by the 

Client’s Engineer. 

c) Data format: DXF or DWG format of Auto CAD  

 

6 Detail requirements 
Detail requirements such as the practical survey work will be instructed on the documents by the 

Client’s Engineer after discussing with the Contractor.    

 

7 Supervision of  the Work 
The Client has the right to supervise all of the works and to approve the plan of operation, work 

methods and progress of the work. The Client also has the right to accept and reject the results of the 
work. 

The Contractor should submit the following items to the Client Engineer: 



 
A2-22 

 

- Daily report  (every survey team of progress). 

- Law data (observation sheet and data) within 3day after finished site survey  

- Draft drawing within 7day after finished site survey (A1size) 

 

8 Final deliverables 
The Contractor shall deliver in accordance with the period of each products or results which was 

agreed with the Client’s Engineer.  
The details of the following products and the results will be required by the Client’s Engineer after 

discussing with the Client:  

 

1) Printed cross sections:      2 sets 

2) Printed index map for cross sections:   2 sets 

3) Printed longitudinal profiles:    2 sets 

4) Whole digital data:      2 sets 

5) Whole field measurement data:    1 set 

6) Used control points and Benchmarks of Descriptions : 2 sets 

7) Final survey report:      2 sets 

8) All data of softcopy (CD)      2 sets 



 
  A2-23

 

 

Fig. 5      Survey Location of River and Canal Survey 
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TERMS OF REFERENCE 

FOR 

FLOOD RESPONSE OPERATION SURVEY 

 

1 Background 
There are many hydraulic control structures in the Chao Phraya River represented by two huge 

dams, Bhumibol and Sirikit dams.  Particularly, in the deltaic area downstream of the Chao Phraya 
Dam, water-gates (regulators) and weirs were constructed to divert and supply the irrigation water to 
the wide rice paddies, where irrigation canal network was densely developed. 

On the other hand, the drainage pumping stations were constructed together with floodgates to 
protect the Bangkok Metropolis.  Along the coast of Thai Gulf, more than 10 pumping stations were 
constructed to drain the flood water inundated in the Chao Phraya Floodplain.    

During the 2011 Flood the structures were well operated to mitigate the damages, while the effects 
were less than the expected due to (1) the structures were designed for irrigation water supply, so that 
their functions to control flood water were limited, (2) the operation was severally conducted without 
an integrated management, and (3) inadequate or no information required for effective operation was 
provided. Then, it is said that the flood damages shall have been reduced if the integrated operation 
could be attained under a single administration. 

It is, therefore, proposed that the inventory and review on the existing structures/facilities will be 
conducted with (1) their operation manual/guideline, (2) the actual operation in the 2011 Flood, and 
(3) preparation/transmission/receipt of information for the operation in order to develop an effective 
operation system of the hydraulic control structures/facilities in the Chao Phraya River Basin. 

 

2 Objective 
The objectives of this Survey are (1) To identify the present operation mechanism and its problems 

to effect for flood mitigation, (2) To study on the new operation mechanism effective for flood 
mitigation and (3) To prepare the flood information network required for the effective operation 
mechanism.  The flood information network shall be incorporated to the results of other two surveys; 
“Questionnaire Survey on Flood Inundation and Damages” and “Flood Impact Study”. 
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3 Survey Area 

(1) Hydraulic Control Structures 

Structures and facilities which may contribute the flood flow of Chao Phraya River will be subject 
to the survey, as follows: 

 
Structures Water Course Name of Structure Administration

Dam 
Ping Bhumibol Dam EGAT 
Nan Sirikit Dam EGAT 
Kwae Noi (Nan) Kwae Noi Dam RID 
Wang Kiew Lom Dam RID 
Wang Kiew Kor Ma Dam RID 
Pasak Pasak Dam RID 
Sakae Krang Tap Sa Lao Dam RID 

 

Thachin Kra Siew Dam RID 
Regulator/ Weir 

Yom Mae Yom Weir RID 
Nan Phisanulok Diversion Weir RID 
Thap Salao Thap Salao Diversion Weir RID 
Yom to Nan Control Regulator RID 
Yom to Nan Control Regulator No.1 RID 
Yom to Nan Control Regulator No.2 RID 
Chao Phraya Chao Phraya Dam RID 

Phonlatep Head Regulator RID 

 

Suphan 
Bun Thabot Regulator RID 
Sam Chool Regulator RID  
Pho Phraya Regulator RID 
Borommathat Head Regulator RID 
Channasut Regulator RID 
Yang Mani Regulator RID 

Noi 

Phak Hai Rgulator RID 
Noi - Suphan Ladchand Regulator RID 

Manorom Head Regulator RID 
Chongkae Regulator RID 
Koke Kathiem Regulator RID 

Chainat - Pasak 

Reong Rand Regulator RID 
Chainat - Ayutthaya Maharaj Head Regulator RID 
Makamthao-Uthong Makamthao-Uthong Head Regulator RID 

 

Pasak Rama VI Barrage RID 
Pumping Station 

Chao Phraya Only P.S. discharging to Chao Phraya RID/BMA 
Thachin Only P.S. discharging to Thachin RID 
Pasak Only P.S. discharging to Pasak RID 

 

Along Coast Only P.S. discharging to Coast RID 

 

(2) Flood Information Dissemination 

The government offices handle the flood information such as RID, EGAT and BMA which are 
responsible for operation of the structures and facilities, DWR, TMD, etc. as well as the provincial 
governments.  Further, DDPM which is responsible for the disaster prevention and management shall 
be also included together with its regional centers. 
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4 Scope of Works 

(3) Collection of Data 

Operation Manuals and Guidelines  

Together with operation manuals of structures/facilities, the guidelines showing links of 
commands will be collected. 

 

Records of Operation together with Hydrologic and Hydraulic Conditions 

The commands and conditions for operation as well as information obtained will be clarified in 
order to grasp the mechanisms of flood response operation.  

The operation records of structures/facilities will be collected together with hydrologic and 
hydraulic conditions such as water levels and flow rates. 

(4) Interview Survey 

In addition to the data collection, the interview with the person-in-charge will be conducted to 
confirm and clarify what were recorded: 

 

Detailed conditions of operation and information obtained 

The detailed conditions of operation and information obtained during the 2011 Flood. 
 

Conditions of Structures 

Some regulators (water gates) were destroyed by the flood, the conditions and causes of 
destruction will be confirmed and clarified through the interview. 

 

Information Received and Transmitted 

For the operation, there were important information were received by the operator in addition to 
the commands and orders by the superior offices. Those information will be collected and sorted 
into some categories.  Other information required for smooth operation will be also identified.  The 
information on the conditions of structures and surrounding as well as operation which were 
transmitted to the superior offices will be collected.  

 

(5) Analysis on hydrologic and hydraulic conditions during the 2011 Flood 

Hydrologic Analysis 

The flood conditions at the structure sites will be analyzed referring to the attached Figure 1: 
Chao Phraya River and Canal System.  The flood discharges at the structure site will be estimated if 
the data are available such as the sections and water levels. 

 

Conditions of Structures 

The analysis will be undertaken if the actual flood conditions of the structure sites exceeded the 
design conditions of structures or surrounding conditions such as canal’s capacity, dike height, etc.  
Then, the causes to destroy the structures will be definitively identified. 

 

Information Required for Smooth Operation 

The information required for an effective operation of the structure will be studied together with 
the expected method of transmission. 
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(6) Reporting 

In the course of the Survey, an Inception Report will be compiled/submitted within 1 month after 
commencement. The Interim Report will be prepared within 2 months and the draft Final Report 
within 3 months. 

 
 

5 Schedule 
Survey period is assumed at 3 months  and major survey items are shown below: 
 

W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4

1 Collection Data and Interview Survey Works

- Northern Area of Thailand

- Middle Area of Thailand

- Bangkok and Nearby Area

2 Analysis

3 Reporting    1/    2/    3/    4/

Item Activities
2012

August September October

 
Note: 1/: Inception Report,  2/: Interim Report,  3/: Draft Final Report , 4/: Final Report  
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TERMS OF REFERENCE 

FOR 

QUESTIONNAIRE SURVEY 
 
1 Background and Objectives 

The 2011 Flood has claimed 803 human lives over the economic damages and losses estimated at 
40 Billion USD. It is believed that huge damages and losses were attributed by an insufficient and 
incorrect flood information and warning delivered by the government agencies, while the 2011 Flood 
was brought by the extraordinary rainfall and the damages were much raised due to the rapid urban 
and industrial development in the lower floodplain of Chao Phraya River.   

Moreover, the residents living in the floodplain have little awareness as they are somehow 
accustomed with the flooding conditions. 

In the Master Plan prepared by the Strategy Committee of Water Resources Management, the Royal 
Thai Government, which composed of the long-term and the short-term (urgent) plans advocates the 
necessity to establish a comprehensive water and flood information system.  Particularly in the short-
term plan, the flood forecasting and warning system has been urged to establish.  Therefore, it is 
required to analyze the actions taken before and during the flood as well as what information to be 
significant for proper response operations and activities by the residents as well as local communities 
in order to prevent and mitigate flood damages. 

On the other hand, the review and evaluation on long-term plan shall require basic data of 
damageable assets and properties to assess how much the flood damages and losses could be reduced, 
and eventually if each component as well as the whole scheme could be technically sound and 
economically feasible.  The basic data shall be collected on the actual basis, which could be attained 
through the interviews with the residents and communities who had experienced the 2011 Flood. 

A technical assistance has been provided by the Japan International Cooperation Agency (JICA) in 
collaboration with the Royal Thai Government Agencies to study for drawing a comprehensive Master 
Plan of flood management for the Chao Phraya River Basin. In the course of the Study, this 
questionnaire survey is provided, 1) To identify the actions taken by the residents and communities 
before and during the 2011 Flood and 2) To collect data and information on the damages and losses as 
well as the damageable assets by the floods. 

 
2 Scope of Works 

This survey will be undertaken with three steps as follows: 
 
(1) Collection and arrangement of relevant data and information. 
 Identify Tambon (Sub-district) included in the flooding area of the 2011 Flood referring to the 

Map of Proposed Interview Area (under the Inundation Survey, as attached hereto). 
 Collect the profiles and related statistical data by Tambon (Sub-district) 
 Arrange the data and information related to the questionnaires by Tambon 

 

(2) Questionnaire Survey 
1,200 sites (respondents) are expected to interview based on the Map where 6,000 points were 

subject for interview in the Inundation Survey.  Questionnaire survey will be mainly conducted with 
for aspects as follows1: 
 
A: Property of respondent 
B: Flood conditions at the point of respondent 
C: Information and actions before and during the floods  
D: Damages and losses by the flood 
 

The survey area is divided into two (2) sub-areas in Nakhon Sawan: upper and down stream, 
respectively. 

                                                           
1 For Items B and C, other two major floods included for comparison purpose to the 2011 Flood 
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360 sites in upper stream and 840 in down stream will be selected evenly by district. Preferable 
respondents should be those who settle at the buildings as indicated below. In addition, respondents 
with the ages of 40 or more, and settling at the corresponding building since its establishment are 
more preferable.  

 

No.
surveyed

%
No.

surveyed
%

1 House (Prrivate)

2 House (Farmer's)

3 House (Shop-Medium/Small)

4 House (Small Restaurant/Canteen)

5 Shop (Medium/Emporium/Market) 1 0.3 2 0.2 3

6 Factory (Large/Medium) 8 2.7 23 2.6 31

7 Factory (Small) 27 9 81 9.0 108

8 Restaurant 1 0.3 4 0.4 5

9 Hotel (100 rooms or more)

10 Hotel (Less than 100 rooms)

11 School (Elementary/Middle)

12 School (High/Univ.)

13 School (Kindergarten and Others)

14 Hospital

15 Hospital (Medical clinic)

16 Government Buildings 1 0.3 2 0.2 3

Total 300 100 900 100 1,200

11 1.2

1,023

5

7

15

4 0.4

5 0.6

Down stream
Nakhon Sawan

Total
No.

surveyed

768 85

4

85

0.3

0.7

1.3

255

1

2

No. Category

Upper stream
Nakhon Sawan

 
 
(3) Analysis and Reporting 

In order to identify the major issues in flood information and warning, actions taken by the 
residents and communities will be analyzed and arranged.  Particularly, the data of assets shall be 
compiled for every Tambon (Sub-district) into the excel file for used of flood damage estimation for 
several flood patterns. 
 

3 Survey Area 
The survey area will be, as attached, the 2011 flooded area in the lower Chao Phraya River Basin. 
 

4 Survey Schedule 
All works is expected to be completed by the end of September, 2012, as shown below: 
 

Survey Item July August September

1. Data Collection

2. Questionnaire Survey

3. Analysis and Reporting
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QUESTIONNAIRE 

 

Date   _______________________        Interviewer Name ____________________________ 

 
A. RESPONDENT 
 
Respondent Name (  Mr/   Mrs) _________________________________ Age: _____ 

Address ________________________________________________________________ 

Tel./Cell No. _____________________________________________ 

GPS Information: 

Waypoint No.: ________________ 

Longitude (E): ________________________  

Latitude (N): __________________________ 

 
A.1 Is the Respondent of residence or establishment or others?  

  Residence (Please proceed to A.1-1) 
  Establishment (Please proceed to A.2) 
  Others, pls specify  ________________ (Please proceed to A.3) 

 

A.1-1 Civil status                   Single   Married   Widow 
A.1-2 Educational attainment 
 

Level Grade/Year 

none            

Elementary            

High School           

Vocational  

College    

                         
A.1-3 Number of family staying in the current residence:  _____ persons 
 
A.1-4 Conditions of residence 
 
A.1-4.1 Building type:         Stand-alone    Terrace-house  Apartment/Condominium 
A.1-4.2 Number of stories:        _________ 
A.1-4.3 (Total) Floor area:                                        ______ m2   
A.1-4.4 (Ground) Floor elevation:                                  ______ m 
 
A.1-5 How long have you lived in this place? 

  1 – 10 yrs   11 – 20 yrs    21 – 30 yrs  31 – 40 yrs  > 40 yrs 
- (Jump to B) – 

 
A.2 What is the business of establishment?  
 

  Store, pls specify commodity for sale:   _________ __________  

 Factory, pls specify the products:    _________ _________  

 Restaurant, pls specify the number of tables: _________  

 Hotel, pls specify the number of rooms:   _________ 
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 Others, pls specify:     _______ 
A.2-1 Number of workers (employees):  _____ persons 
 
A.2-2 Position of respondent in the establishment:   
 

Level Years in Position 

Worker            

Administrative        

Executive               

President/Head  

Owner    

                         
A.2-3 Conditions of building 
A.2-3.1 Building type:         Wood     Brick     Concrete      Steel-frame 
A.2-3.2 Number of stories:     _________ 
A.2-3.3 (Total) Floor area:                                  ______ m2   
A.2-3.4 (Ground) Floor elevation:                            ______ m 
 
A.2-4 How long has the business been operated? 

  1 – 10 yrs   11 – 20 yrs    21 – 30 yrs  31 – 40 yrs  > 40 yrs 
- (Jump to B) - 

 
A.3 What is the building for?  
 

  School: (  Nursery/kinder,  Elementary,  Middle,  High,  Collage)  

 Hospital,  public or  private  Pls specify the number of beds:  ________  

 Government office, pls specify the functions:  _________  

 Others, pls specify:     _________ 
 
A.3-1 Number of workers (employees):  _____ persons 
 
A.3-2 Position of respondent in the building/office:   
 

Level Years in Position 

Worker            

Administrative        

Executive               

President/Head  

Owner    

                         
A.3-3 Conditions of building 
A.3-3.1 Building type:         Wood     Brick     Concrete      Steel-frame 
A.3-3.2 Number of stories:     _________ 
A.3-3.3 (Total) Floor area (m2):                            ______ m2   
A.3-3.4 (Ground) Floor elevation:                          ______ m 
 
A.3-4 How long has the office/building been operated? 
 

  1 – 10 yrs   11 – 20 yrs    21 – 30 yrs  31 – 40 yrs  > 40 yrs 
- (Jump to B) - 
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B. FLOOD CONDITIONS 
 (Hints for Interviewer: Questionnaire inclusive of 1995 Flood for residents living more than 20 
years and inclusive of 2006 for residents living more than 10 years)   
 
B.1 Where is the flood coming from? 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 

  from the river 

  from the canals 

  from the roads 

  from the river 

  from the canals 

  from the roads 

  from the river 

  from the canals 

  from the roads 

  from the river 

  from the canals 

  from the roads 
 

 
B.2 Duration and depth of flooding 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 

Max. flood depth 
above floor level: 
 
_________ m 

Max. flood depth 
above floor level: 
 
_________ m 

Max. flood depth 
above floor level: 
 
_________ m 

Max. flood depth above 
floor level: 
 
_________ m 

Duration of flood 
above floor level: 
___ hours ___ days 

Duration of flood 
above floor level: 
___ hours ___ days 

Duration of flood 
above floor level: 
___ hours ___ days 

Duration of flood above 
floor level: 
___ hours ___ days 

 
B.3 How long was the flooding in your place?  

(pls. enter starting day/ month and ending day/month in the box) 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______)  

____/____ 
day/month 
___/____ 
day/month 

____/____ 
day/month 
___/____ 
day/month 

____/____ 
day/month 
___/____ 
day/month 

____/____ 
day/month 
___/____ 
day/month 

____ days    ____ days    ____ days    ____ days    

 
 
C. FLOOD WARNING AND RESPONSE OPERATION 
 

C.1 Did you receive flood information and warning?      Yes   No 
 
For Respondents answering Yes 
C.2 From whom did you receive flood information and warning? 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 
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  radio/TV 

  neighbors 

  gov’t officials 

  police 

  others, pls specify 
______________ 

  radio/TV 

  neighbors 

  gov’t officials 

  police 

  others, pls specify 
______________ 

  radio/TV 

  neighbors 

  gov’t officials 

  police 

  others, pls specify 
______________ 

  radio/TV 

  neighbors 

  gov’t officials 

  police 

  others, pls specify 
______________ 
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C.3 What information was needed for your proper response actions? 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 

 detailed flood 

conditions (scale, 

expected time to 

reach) 

 estimated 

inundation area 

 evacuation route 

and sites 

 detailed flood 

conditions (scale, 

expected time to 

reach) 

 estimated 

inundation area 

 evacuation route 

and sites 

 detailed flood 

conditions (scale, 

expected time to 

reach) 

 estimated inundation 

area 

 evacuation route and 

sites 

 detailed flood 

conditions (scale, 

expected time to 

reach) 

 estimated 

inundation area 

 evacuation route 

and sites 
 
C.4 Did you evacuate during the disaster/flood?   Yes     No 
 
For Respondents answering No 
C.5 Why you did not evacuate? 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 

 flood was not 

critical 

 no advice, too late 

 nowhere to 

evacuate  

 others, pls. specify 

_____________ 

 flood was not 

critical 

 no advice, too late 

 nowhere to 

evacuate  

 others, pls. specify 

_____________ 

 flood was not 

critical 

 no advice, too late 

 nowhere to 

evacuate  

 others, pls. specify 

_____________ 

 flood was not 

critical 

 no advice, too late 

 nowhere to evacuate 

 others, pls. specify 

_____________ 

 
For Respondents answering Yes 
C.6 When did you evacuate? 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 

 before the flooding 

 during the flooding 

 after ___ days of 

the start of flooding 

 before the flooding

 during the flooding

 after ___ days of 

the start of flooding

 before the flooding 

 during the flooding 

 after ___ days of  

the start of flooding 

 before the flooding 

 during the flooding 

 after ___ days of 

the start of flooding
 
C.7 Where did you evacuate? 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 

 went to higher 

places 

 temple/church 

 school  

 others, pls. specify 

_____________ 

 went to higher 

places 

 temple/church 

 school  

 others, pls. specify 

_____________ 

 went to higher 

places 

 temple/church 

 school  

 others, pls. specify 

_____________ 

 went to higher 

places 

 temple/church 

 school  

 others, pls. specify 

_____________ 
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C.8 Who helped you in evacuating? 
 

Recent major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any
Year (_______) 

 gov’t officials 

 police/military 

 neighbors 

 NGO (please 

specify) ______ 

___________ 

 gov’t officials 

 police/military 

 neighbors 

 NGO (please 

specify) ______ 

_____________ 

 gov’t officials 

 police/military 

 neighbors 

 NGO (please 

specify) ______ 

_____________ 

 gov’t officials 

 police/military 

 neighbors 

 NGO (please 

specify) ______ 

_____________ 

 
C.9 Type of transportation for evacuation? 
 

Other major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any
Year (_______) 

 on foot 

 tuk-tuk  

 motorcycle 

 cars 

 others, pls specify 

______________ 

______________ 

 on foot 

 tuk-tuk  

 motorcycle 

 cars 

 others, pls specify 

______________ 

______________ 

 on foot 

 tuk-tuk  

 motorcycle 

 cars 

 others, pls specify 

______________ 

______________ 

 on foot 

 tuk-tuk  

 motorcycle 

 cars 

 others, pls specify 

______________ 

______________ 

 
 
D. FLOOD DAMAGES (Farmers and Residents) 
 
D.1 What damages did you experience during the flooding? 
 

Other major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 

 none 

 human life 

 farm crops 

 livestock/poultry 

 agri. machine 

 houses/building 

 furniture/fixture 

 equipment 

 others (vehicle, etc) 

_________________ 

_________________ 

 none 

 human life 

 farm crops 

 livestock/poultry 

 agri. machine 

 houses/building 

 furniture/fixture 

 equipment 

 others (vehicle, etc) 

_________________ 

_________________ 

 none 

 human life 

 farm crops 

 livestock/poultry 

 agri. machine 

 houses/building 

 furniture/fixture 

 equipment 

 others (vehicle, etc)

_________________ 

_________________ 

 none 

 human life 

 farm crops 

 livestock/poultry 

 agri. machine 

 houses/building 

 furniture/fixture 

 equipment 

 others (vehicle, etc)

_________________ 

_________________ 

 
 
D.1-1 Were any family member injured or dead by floods: 

 Injured ____persons    Dead ____ persons 
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D.1-2 Was your farm flooded: 
 rice  ____ % of total ____ rai   
 farm of _____ : ____ % of ______ rai flooded. 
 farm of _____ : ____ % of ______ rai flooded. 
 farm of _____ : ____ % of ______ rai flooded. 
 farm of _____ : ____ % of ______ rai flooded. 

 
D.1-3 Were your livestock/poultry lost due to flood: 

 livestock _____: ____ (number) were lost due to flood 
 livestock _____: ____ (number) were lost due to flood 
 livestock _____: ____ (number) were lost due to flood 
 poultry _______: ____ (number) were lost due to flood 
 poultry _______: ____ (number) were lost due to flood 
 poultry _______: ____ (number) were lost due to flood 
 poultry _______: ____ (number) were lost due to flood 

 
D.1-4 Damages on agricultural machinery       _____% of total value  
 
D.1-5 Damages on houses/buildings:                            _____ % of total value 
 
D.1-6 Damages over the fixture and furniture:        _____ % of total value 
 
D.1-7 Damages over the equipment (such electric/electronic appliances):  ____ % of total value 
 
D.1-8 Damages over outdoor facilities (vehicle, motorcycle, bicycle, etc):  ____ % of total value   
 
D.1-9 Recovery ratio after cleaning/washing: 
    Agri. machinery __ %     Furniture __ %      Fixture __ %    

 Outdoor __ %      Equipment __ %   
    
D.2 Flood Losses 
 
D.2-1 Diseases acquired during the flooding? 

       skin disease 

       minor fever and flu (colds) 

       diarrhea 

       others, pls. specify _______________________ 
 
D.2-2 How many days you were not able to receive services of electricity and water supply? 

  Electricity ____ days    Water ____ days 
D.2-3 How did you compensate and spend for electricity and water? 

  Electricity:  Compensated by _______________ and spent ____ Baht/day 
  Water:      Compensated by _______________ and spent ____ Baht/day 

 
D.2-4 How long did you and your family members were not able to go to your job and/or school? 

 Job:   ____ persons stopped for ____ days 
 School: ___ persons stopped for ____ days 

 
E. FLOOD DAMAGES (Establishments) 
 
E.1 What damages did you experience during the flooding? 
 

Other major floods 2011 Flood 
(1995 Flood) (2006 Flood) 

Other floods, if any 
Year (_______) 
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 none 

 human life 

 fixed assets 

 inventory assets 

 buildings 

 facility/equipment 

 others (vehicle, etc)

_________________ 

_________________ 

 none 

 human life 

 fixed assets 

 inventory assets 

 buildings 

 facility/equipment 

 others (vehicle, etc) 

_________________ 

_________________ 

 none 

 human life 

 fixed assets 

 inventory assets 

 buildings 

 facility/equipment 

 others (vehicle, etc)

_________________ 

_________________ 

 none 

 human life 

 fixed assets 

 inventory assets 

 buildings 

 facility/equipment 

 others (vehicle, etc)

_________________ 

_________________ 

 
 
E.1-1 Were any worker of your establishment injured or dead by floods: 

 Injured ____persons    Dead ____ persons 
    
E.1-2 Were your fixed assets damaged due to flood: 

 Value of fixed assets:  Baht ______ million 
 Estimated damages :  Baht ______ million 

E.1-3 Were your inventory assets damaged due to flood? 
 Value of inventory assets: Baht ______ million 
 Estimated damages :   Baht ______ million 

 
E.1-4 Were your building/store/factory damaged due to flood? 

 Value of building:  Baht ______ million 
 Estimated damages : Baht ______ million 

 
E.1-5 Damages over the equipment/facilities 

 Value of equipment/facility: Baht ______ million 
 Estimated damages:   Baht ______ million 

 
E.1-6 Damages over outdoor facilities (vehicle, motorcycle, bicycle, etc) 

 Value of outdoor facilities: Baht ______ million 
 Estimated damages :   Baht ______ million 

   
E.1-7 Recovery ratio after cleaning/washing: 
  Fixed asset __ %    Inventory asset __ %    Equipment __ %    Outdoor __ % 
    
E.2 Flood Losses 
 
E.2-1 How many days you were not able to receive services of electricity and water supply? 

  Electricity ____ days    Water ____ days 
E.2-2 How did you compensate and spend for electricity and water? 

  Electricity:  Compensated by _______________ and spent ____ Baht/day 
  Water:      Compensated by _______________ and spent ____ Baht/day 

 
E.2-3 How long did the establishment was not able to resume operation? 

 No operation:  ____ days 
 Until full operation: ___ days 
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F. MEDIA AVAILABILITY DURING 2011 FLOOD 
 
F.1 What was the most useful & reliable media to get the information on flood situation in 2011? 

 Newspaper 
    TV 
    Radio 
    Internet 
    Tweet (via SNS like Twitter, Facebook etc.) 
    Meetings 
    Others, pls specify                     
 
F.2 Did you have Internet access during the flood in 2011? 
    Yes       ----> Go to F.2-1 and following questions 
    Noo       ----> Go to F.3 
 

F.2-1 How to connect Internet during the flood (most frequently) 
      Wired 
      Wireless (Wi-Fi) 
      Others, pls specify                     
  

F.2-2 Location of Internet access  
      Own home 
      Internet connection shop (e.g. Internet Café) 
      Place available Internet (e.g. Restaurant, Coffee house) 
      Others, pls specify                     
 
  F.2-3 Frequency of using Internet  *Frequency standard: less 1 hour per a time 
      Frequently a day 
      Once a day 
      A few times a week 
      Once a week 
      Less often 
 
F.3 What was the most useful information that you acquired? 
     Radio/TV 
     Neighbor 
     Gov’t officials 
     Police 
     Others, pls specify                     
 
F.4 What was the most wanted information, but could not be acquired? 
     Radio/TV 
     Neighbor 
     Gov’t officials 
     Police  
     Others, pls specify                     
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TERMS OF REFERENCE 

FOR 

FLOOD IMPACT SURVEY 

 

1 Background and Objectives 
By the 2011 Flood, the total damages were estimated at THB 630 billion and losses at THB 795 

billion which will be accumulated over 3 years.  Most of the damages and losses are in the 
manufacturing sector, which represents 38% of Thai GDP (PDNA, the World Bank).  The ten 
industrial estates which are located in Ayutthaya, Pathum Thani, Bangkok and Samut Phrakhan have 
been driving the manufacturing sector of Thai and were severely affected in particular.  

A technical assistance has been provided by the Japan International Cooperation Agency (JICA) in 
collaboration with the Thai Government Agencies to study for drawing a comprehensive Master Plan 
of flood management for the Chao Phraya River Basin. 

In the course of the study, the questionnaire survey is undertaken for obtaining the data/information 
of damages and losses in the manufacturing sector, particularly the ten industrial estates located in the 
flooding area of the 2011 Flood. The results of questionnaire survey will be utilized for assessment of 
the impacts of the 2011 Flood, and eventually for the important factor to draw the comprehensive 
Master Plan of flood management. 

 

2 Scope of Works 

2.1  Data and Information Collection/Processing 
The relevant data and information for the 10 industrial estates will be collected and processed to 

facilitate 2.2 Questionnaire Survey.  The sources of data collection are enumerated, but not limited to 
follows: 

 

 Bureau of Investment, Ministry of Finance 

 Industrial Estate Authority, Ministry of Industry 

 Japan Economic and Trade Organization (JETRO), Thailand 

 Thailand Board of Investment 
 
The collected data and information will be processed into the following table. 

General in Thailand 

Area 

Item 

(1) Chao Phraya River 
Basin (CPBR) 

(2) Thailand Ratio of CPRB 

(3) = (1) / (2) 

Number of Industrial Estates    

Number of Factories (Companies) in    

Total Area of Estates (ha)    

Number of Employees (Workers)    
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In Chao Phraya River Basin 

Area 

Item 

(1) Flooded Industrial 
Estate 

(2) Non Flooded 
Industrial Estate 

Ratio of CPRB 

(3) = (1) / (2) 

Number of Industrial Estates    

Number of Factories (Companies) in    

Total Area of Estates (ha)    

Number of Employees (Workers)    

 

2.2  Questionnaire Survey 
The interview will be conducted with the operators and/or persons-in-charge of factories located in 

the ten industrial estates in Pathum Thani, Ayutthaya, Bangkok and Samut Prakan as follows: 
 

No. Industrial Estate Location 
No. of Factories 

(Companies) 
Area of 

Estate (ha) 
Flood Day and 

Depth 

Flooded Industrial Estates 804   

1 Saha Rattana Nakorn Ayutthaya 42 230.56 Oct. 04, 2.5m 

2 Rojana Ayutthaya 218 1,452.00 Oct. 09, 2.5m 

3 Hi-Tech Ayutthaya 143 380.00 Oct. 13, 2.0m 

4 Factory Land Ayutthaya 93 34.5 Oct. 16, 1.0m 

5 Bang Pa-In Ayutthaya 84 313.00 Oct. 14, 2.0m 

6 Nava Nakorn Pathum Thani 190 1,037.60 Oct. 17, 1.0m 

7 Bangkadi Pathum Thani 34 188.00 Oct. 20, 0.5m 

Non-flooded Estates 653  

8 Bang Chan Bangkok 83 No flood 

9 Lat Krabang Bangkok 283 409.44 No flood 

10 Bangpoo Samut Prakan 287 875.00 No flood 

Total 1,457  

  

Number of interviewees (factories) in totally 10 estates is approximately estimated at 1,460, the 
sampling (interviewing) shall be more than 70% (more than 1,000 samples).  Further, it is preferred 
that the interviewee of each factory/company could be owner, general manager or officer-in-charge or 
the factory/company who knows plan/program of flood preventive works assisted by an operator or a 
worker who stayed in the 2011 Flood.  

 

3 Questionnaire 
The questionnaires which are grouped into five (5) categories will be given by the interviewers for 

every factory (1,457) as below: 

(1) General Information 

(2) Flood Conditions, Damages and Losses 

(3) Flood Prevention Works 

(4) Flood Information and Warning 

(5) Response Action and Operation 
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(6) Expectations with the Thai Government 

(7) Business Plan 

 

4 Survey Schedule 
All works is expected to be completed by the end of September, 2012. 
The questionnaires are enumerated as follows: 
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QUESTIONNAIRE 

 

Conduct of Interview Date: Time: No. 

Interviewer Name: 

 

I. General 

I-1. Respondent 

Name: Age: Position in Company: 

Company Name: Industrial Estate: 

Company Address: E-mail: 

I-2. Manufacturing of Company: 

□ Food    □ Textile    □ Chemical    □ Steel/non-ferrous metals  □ General Machinery 

□ Electric/Electronics machinery   □ Transportation machinery   □ Precision instrument        

□ Others _____________________   

Years of Operation:         Starting in (Month) :      (Year) : Total:         Months 

Number of Employees:         persons Area of Factory:                m2 

Amount of Monthly Production: THB           million 

Amount of Fixed Asset: THB       million Amount of Inventory Asset: THB         million 

 

II. Flood Conditions of Industrial Estate 

II-1. Flood Experiences  

Has your factory been flooded in the year □ 1995 □ 2006 □ 2011 Other year ________ 

Was your factory flooded in the 2011? □   Yes □   No 

If Yes, continue to proceed with next questionnaire. If No, jump to III.  

II-2. Flood Damages 

Maximum Inundation Depth:         m Inundation Duration:                 days 

Estimated Damage: Building: THB                  million 

 Facilities/Equipment: THB                  million 

 Inventory Assets: THB        million 

 Others: THB                  million 

 Workers:      Injured ____ persons       dead ____ persons 

II-3. Production (Operation) 
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□ Date of Stopping Operation:  dd - mm □ Reduction of Operation : (    ) % 

Main Cause of Operation Stop or Reduction 

□ Direct damages on machineries □ Cut of supply chains (materials and products) 

□ Lack of employees (laborers) □ Other reasons ________________________ 

Duration of Production Reduction (if any):   (  ) %         Days 

Duration of Production (Operation) Stoppage:           Days 

 

 

II-4. Insurance 

If the damages could be covered by an insurance  □   Yes □   No 

If Yes. What and how much are the damages covered?  

 □ Factory building   (   ) % 

 □ Facilities/Equipment (   ) % 

 □ Workers (   ) % 

 □ Others, _____________________________________________  

 

III. Flood Prevention Works 

III-1. Knowledge about flood conditions of the industrial estate where your factory is located.  

Do you have knowledge that the industrial estate is located in the flood-prone area of 
the Chao Phraya River Basin?   

□    Yes
□   No 

If Yes, how much do you expect that the industrial estate could be protected from the flood? 

□ Any flood □ Usual flood □ Only inner drainage □ No expect 

III-2. Existing flood prevention works for factory 

Do you provide any flood prevention works for your factory (compound)? □   Yes □   No 

If Yes, please fill the following. 

□  Flood levee 
Height ____a. MSL   

□ Drainage pump 

Capacity ___ m3/s 

□ Drainage channel 

Length _________ m 

□ Others 

______________________ 

III-3. Plans of the flood prevention works for factory 

Do you have plans to strengthen the flood prevention measures for your factory?  

□ Yes. ______________________________________________________________ □ None 

If Yes, please provide the estimated cost for new flood prevention works.  THB ______ million 

III-4. Business Continuity Plan (BCP) 

III-4.1 Do you have BCP aside from some structural prevention measures? 
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□ Yes. We have prepared BCP in the year _________. □ None 

If Yes, does your BCP include action plans for the flood disaster? □   Yes □   No 

III-4.2 Please describe the required works and actions to be undertaken by the Thai Government for 
mitigation and recovery of flood disaster, which are not covered by your BCP. 

For mitigation: ______________________________________________________________________  

For recovery: ________________________________________________________________________ 

III-5. Existing Works for Industrial Estate 

Was there any flood prevention works for your industrial estate? 

□  Flood levee 
Height ____a. MSL   

□ Drainage pump 

Capacity ___ m3/s 

□ Drainage channel 

Length _________ m

□ Others 

____________ 

□ None 

III-6. Plans and Programme of the Works for Industrial Estate 

Does your industrial estate have plans to strengthen the flood prevention measures?   

□ Yes. ______________________________________________________________ □ None 

If Yes, please provide us the estimated cost for new flood prevention works.  THB ______ million 

 

IV. Information and Warning 

IV-1. Information on Flood 

IV-1.1 From whom/what you received Information (Alert/Warning) of Flood ? 

□ TV/Radio/Newspaper □ Industrial Estate Office □ Other Factories (Neighbors) 

□ Local Government □ Others __________________ □ No Information 

IV-1.2 Contents of Information? 

□ Flood Condition (Where and when flooded) □ Evacuation alert 

□ Advice what to do □ Others ______________________________ 

IV-2. Information Network 

Is the industrial estate provided with information network? □ Yes □ No 

If Yes, what is media of the network? 

□ Exclusive telephone line  □ Public telephone line  □ Paper circulation 

□ Internet website □ Others _______________________ ____________________________ 

IV-3. Plans of Flood Information and Warning Dissemination 

Does your industrial estate have plans of a network for flood information? □ Yes □ No 

If Yes, what is media of the network? 

□ Exclusive line □ Use pubic line □ Internet web site Others ___________________ 
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V. Response Action and Operation 

V-1. Actions taken before Flood 

□ Informing and asking assistance  □ Preparation for Flood Fighting (Diking, etc) 

□ Water proofing, Arranging, etc. for factory □ No action 

V-2. Actions taken during Flood 

□ Evacuation □ Conduct preventive measures 

□ Others ________________________________ □ No action 

V-3. Actions taken immediate after Flood 

Recovery/Rehabilitation: _______________ Duration:      days Cost: THB        million 

Employee: □ Layoff (     ) % □ Resignation (     ) % □ Others _______________ 

 

VI. Expectations with the Thai Government 

VI-1. Flood prevention and mitigation works 

What do you expect with the Thai Government for flood prevention work? 

□ Flood prevention works for Chao Phraya River   □  Yes □  No 

□ Flood prevention works for the industrial estates  □  Yes □  No 

□ Others, if any. _________________________________________________________________ 

Do you know the Thai Government prepared Master Plan? □  Yes □  No 

VI-2. Flood information dissemination 

Are you satisfied with the flood information disseminated in 2011 Flood? □  Yes □   No 

If No, what do you suggest to improve the information dissemination system of the Thai Government?  

□ Unified information source □ Information itself □ Dissemination method 

□ Others 
______________________________________________________________________________________
______________________________________________________________________________________ 

VI-3. Flood warning system 

Are you satisfied with the flood warning system of the Thai Government? □  Yes □   No 

If No, what do you suggest to improve the flood warning system? 

□ Establish the unified organization for flood warning □ Detailed information based on analysis  

□ Earlier and time-serial warning □ Warning including response guidance 

□ Others  

______________________________________________________________________________________
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______________________________________________________________________________________ 

VI-4. Flood response operation 

Are you satisfied with the assistance and relief operation by the Thai 
Government? 

□  Yes □   No 

If No, what do you suggest to improve the assistance and relief operation? 

□ Establish the relief operation team □ Provide adequate facilities/equipment 

□ Others  

______________________________________________________________________________________
______________________________________________________________________________________ 

VI-5. Recovery and rehabilitation 

Are you satisfied with assistances provided by the Thai Government for 
recovery and rehabilitation? □   Yes □   No 

If No, what kind of assistance do you expect for early recovery/rehabilitation from the Thai Government?  

□ Immediate rehabilitation works for basic infrastructures (electricity, water supply, transportation, etc.) 

□ Financial assistance such as temporary tax exemption and provision of soft loan for rehabilitation  

□ Others  

______________________________________________________________________________________
______________________________________________________________________________________ 

 

VII. Business Plan 

VII-1. Current condition of factory operation 

How is the current condition of factory operation (production) compared to that before the 2011 Flood.  

□ Same as before □ Increased than before □ Decreased than before □ No operation 

VII-2. Future plan 

What is the plan with your factory?   

□ Same  □ Expand □ Scale-down □ Close 

□ Others  

______________________________________________________________________________________
______________________________________________________________________________________ 
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TERMS OF REFERENCE 

FOR 

THE VERIFICATION SURVEY 

FOR THE WATER LEVEL OBSERVATION DATA 

 

1 THE FIELD WORK AND DATA ARRANGEMENT 

1.1 Purpose of the Survey 
The purpose of this survey is to verify the Datum Level of water level observation data and 

confirmation of condition of water level observation stations. 

 

1.2 Survey Location 
The survey will be conducted at the twenty-four (24) stations as listed below. 

[Chao Phraya River] C.2, C.3, C.7A, C.13 (DS & US), C.29, C.29A, C.30, C.35, C.36, 

C.37, TC.4, TC.12, TC.22, TC.55, 

TC.54 (Phra Chunlachomklao Fort), Pak Nam Chao Phraya 

[Tha Chin River]  T.1, T.10, T.13, T.15, Pak Nam Tha Chin 

[Pasak River] S.5, S.9, S26 

 
The survey location shall be finalized by the Client’s Engineer at the site. 

 

1.3 Work Schedule 
The Contractor shall commence the works immediately after signing of the Contract. 
The whole of the works such as field observations, calculations, arrangement of data and reporting 

etc. shall be completed before the November 30th, 2012. 
The raw field observation data shall be submitted within one day after the observation, then the 

works shall be submitted time to time when it becomes suitable shape for using for verification. 
The work schedule will be varied with the agreement of both parties depend on the situation of the 

works. 

 

1.4 Description of the Work 
(1) The station Benchmarks shall be surveyed by the direct leveling from the RTSD (Royal Thai 

Survey Department) 1st order Benchmark or equivalent Benchmarks approved by the 
Client’s Engineer.  In case there is no station Benchmark, temporary benchmark will be set 
up if necessary.  The leveling shall be carried out by forward and backward round method.   
Observation error between forward and backward shall be less than 10√s mm,  s being the 
observation distance in km.  The paid leveling distance is one-way distance of go and back, 
it is not the cumulative distance of go and back. 

 
(2) The station Benchmarks or temporary benchmarks also shall be surveyed by the GPS 

leveling.   GPS shall be Bi-frequencies Stations and working in a static mode with at least 5 
tracking satellites per site.  The GPS data shall be assessed by the ambiguity (must be FIX) 
and Geometric dilution of precision (GDOP<=5).  Reference control Benchmarks shall be 
more than 2points.  Then elevation shall be corrected by Geoid model by Royal Thai Survey 
Department. 
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(3) The water staff gauge shall be surveyed by direct leveling from station Benchmarks or 

temporary benchmarks to confirm the condition of water staff gauge. 

 
(4) The water level shall be observed by water staff gage or based on the station Benchmarks or 

temporary benchmarks at near the station by appropriate duration and interval. 

 
(5) Photos and record of the position by handy GPS shall be taken for all the stations, 

benchmarks and water staff gauges. 

 

2 FINAL DELIVERABLES 
The Contractor shall deliver in accordance with the period of each products or results, which shall 

be agreed with the Client’s Engineer.  
The final deliverables are as follows ; 
 

(1) Report 1 set 

 Arranged  results 

 Location map 

 Description of control Benchmarks 

 Printed calculation sheets 

 Raw field observation sheets 

 Photos  

 
(2) Soft copy of all data (CD) 1 set 

 

3 EQUIPMENT, MATERIALS AND LABOR  
All necessary equipment, transportation vehicles, materials (such as precise GPS instruments, 

handheld GPS, leveling instruments, staves, digital cameras, nails, paints etc.), and labor required for 
all the above-mentioned works shall be provided by the Contractor, as defined in the contract.  Those 
costs shall be included in the cost estimate for the various items of the Bill of Quantities.  The contract 
is concluded on lump sum basis.   

 

4 PERMISSIONS AND PUBLIC RERATION 
The Contractor shall arrange an official permission to execute the survey works at sites from the 

relevant authorities, if necessary. 
The contractor shall maintain good relationships with local people in the survey area. 

 

5 OTHER ISSUES 

Any and all issues arising from or in connection with the conduct of the survey that is not 
mentioned above shall be settled by mutual consultation and agreement in good faith between 
the JICA Study Team and the Contractor.   
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