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CHAPTER H1 CONSTRUCTION OF NEW DAMS 

H1.1 General 

The Government of Thailand has planned to construct several dams after the 2011 Flood. Among 
them Kaeng Sue Tein Dam in the Yom River Basin, Nam Kheg Dam in the Nan River Basin and Mae 
Wong Dam in the Sakae Krang are assessed on their flood regulation effects. 

 

H1.2 Plan of New Dams 

In the Chao Phraya River Basin there are 10 large dams with reservoir storage capacities of more 
than 100MCM as shown below: 

 

Table H1.2.1 Existing Large Dam Reservoirs in Chao Phraya River Basin 

River Name Type Height
（ m）  

Catchment 
Area 

（ km2）  

Effective 
Reservoir 
Capacity 
（ ）MCM  

Elevation of 
Dam Crest 
（ ）m MSL  

Ping Bhumibol Arch 154.0 26,386 9,662.0 261.0 
 Mae Ngat Fill 59.0 1,280 243.4 404.0 
 Mae Kuang Fill 68.0 569 249.0 390.0 
Wang Kiew Lom Gravity 

Concrete 
26.5 1,425 102.0 277.4 

 Kiew Kor Ma Fill 43.5 1,275 163.8 355.5 
Nan Sirikit Fill 113.6 13,130 6,660.0 169.0 
 Kwae Noi Fill 80.0 4,254 896.0 135.0 
Pa Sak Pa Sak Fill 36.5 14,520 782.0 46.5 
Sakae Krang Tap Sa Lao Fill 26.0 534 143.0 159.5 
Tha Chin Kra Siew Fill 32.5 1,220 200.0 92.5 

 
RID is presently promoting 107 dams for investigation, study or implementation. Salient features of 

these dams are presented in Table H1.2.2 and their location map is presented in Figure H1.2.1. While 
only six (6) dam reservoirs are larger than 100MCM, the others are very small with an average of 
17MCM. 
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Table H1.2.2 Salient Features of Large Dam Reservoirs Planned by RID 

(1/2) 
No. No.1 No.22 No.23 

Main Features Mae Cham Dam Upper Yom Dam Mae Yom Dam 

River Ping River Yom River Yom River 

Location 
Chiang Mai Province 

Mae Cham District 

Mae Na Jon Sub-district 

Phrae Province 

Song District 

Sa Aieb Sub-District 

Phrae Province 

Song District 

Tao Poon Sub-district 

Dam Type - 
Rockfill 

(Concrete-faced) 
Rockfill 

(Concrete faced) 

Dam height（m） 70.00 40.00 53.00 

Length of Dam （m） 520.00 254.00 1,800.00 

Catchment Area（km2） 685.00 3,305.10 5,433.50 

Reservoir Area（km2） - 17.37 37.40 

Normal High Water Level（MCM） 135.00 166.06 588.00 

Storage Capacity at Lowest Water 
Level（MCM） 

- 38.60 41.52 

Effective Storage Volume（MCM） - 127.46 546.48 

Irrigation Area（rai） 71,837 674,000 

Present Status Desk Plan F/S Completed 

 
(2/2) 

No. No.21 No.40 No.100 

Main Features Kaeng Sua Ten Dam Nam Kheg Dam Mae Wong Dam 

River Yom River Nan River Sakae Krang River 

Location 
Phrae Province 

Song District 

Sa Aieb Sub-District 

Phitsanulok Province 

Nakhon Thai District 

Baan Yang Sub-district 

Nakhon Sawan Province 

Mae Wong District 

Mae Lei Sub-district 

Dam Type 
Rockfill 

(Concrete-faced) 
Rockfill Rockfill 

Dam height（m） 69.00  128.0 56.00  

Length of Dam （m） 540.00  757 903.02  

Catchment Area（km2） 3,538.00  936.75 612.00  

Reservoir Area（km2） 66.78  11.16 17.60  

Normal High Water Level（MCM） 1,175.00  550.25 258.00  

Storage Capacity at Lowest Water 
Level（MCM） 

50.00  
7.45 

20.00  

Effective Storage Volume（MCM） 1,125.00  542.80 238.00  

Irrigation Area（rai） 774,000 50,000 251,900 

Present Status D/Dcompleted Desk plan D/Dcompleted 
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Table H1.2.3 List of Dam Reservoirs in the Chao Phraya River Basin Planned by RID  

(1/2) 
Basin No. Project Size Capacity (MCM) Irrigation Area (rai) Province 

1 Mae Cham Large 135.00  71,837 Chiang Mai 
2 Huai Tung Medium 44.50  7,200 Lamphun 
3 Huai Cha Lom Medium 15.20  5,040 Tak 
4 Mae Sa Puad Medium 8.30  2,100 Lamphun 
5 Mae Yuan Hwai Medium 1.25  300 Lamphun 
6 Huai Mae Pa Pai Medium 12.24  12,000 Chiang Mai 
7 Huai Mae La Medium 40.50  15,000 Lamphun 
8 Khlong Na Both Medium 13.50  9,600 Tak 
9 Khlong Pla Soi Medium 33.00  13,200 Kamphaengphet

10 Khlong Mae Ra Ka Medium 10.20  900 Tak 
11 Huai Mai Ngam Medium 8.10  2,100 Tak 
12 Mae Tie Medium 10.00  3,000  Chiang Mai 
13 Mae Soi Medium 3.80  1,620  Chiang Mai 
14 Khlong Lan Medium 3.30  840 Kamphaengphet
15 Pet Ja Kho Medium 2.77  1,478 Kamphaengphet
16 Ban Pak Kwuang Medium 4.40  3,060 Chiang Mai 

Ping 
River 

17 Mae Khan Medium 74.84  41,022 Chiang Mai 
18 Mae Nuang Medium 16.40  9,000  Lampang 
19 Nam Mae Pan Medium 11.93  7,300  Lampang 

Wang 
River 

20 Mae Soi Medium 11.40  9,000  Lampang 
21 Kaeng Sua Ten Large 1,175.00  774,000  Phrae 
22 Upper Yom Large 166.06  Phrae 
23 Mae Yom Large 588.00 

674,000  
Phrae 

24 Nam Mae Pee Medium 27.81  1,067  Phayao 
25 Huai Pak Khoo Medium 4.02  5,300  Sukhothai 
26 Mae Kam Mee Medium 19.64  12,200  Phrae 
27 Huai Rai Medium 7.33  3,900  Sukhothai 
28 Huai Mae Moh Medium 4.00  3,400  Phayao 
29 Mae Kon Medium 11.47  11,800  Phrae 
30 Nam Huai Roo Medium 10.07  12,800  Phayao 
31 Mae Teep  Medium 28.50  17,000  Lampang 
32 Huai Pong Pak Medium 15.07  10,200  Lampang 
33 Huai Mae Puak Medium 11.00  8,100  Phrae 
34 Nam Ngim Medium 16.70  13,600  Phayao 
35 Huai Mae Thun Noi  Medium 4.15  504  Sukhothai 
36 Huai Mae Kam Medium 8.55  6,400  Phrae 
37 Huai Mae Lang Medium 11.50  7,300  Phrae 
38 Mae Aon 2 Medium 19.10  8,500  Lampang 

Yom 
River 

39 Huai Mae Sum Medium 4.93  2,800  Sukhothai 
40 Nam Kheg Large 550.00  n/a Phitsanulok 
41 Huai Prek Khing Medium 10.21  6,000  Phitsanulok 
42 Huai Pang Nga Medium 11.33  9,900  Uttaradit 
43 Nam Rin Medium 4.00  4,000  Nan 
44 Nam Pad  Medium 58.90  32,250  Uttaradit 
45 Huai Ra Boei Medium 35.38  2,300  Phitsanulok 
46 Huai Aom Sing Medium 6.97  10,000  Phitsanulok 
47 Nam Lok Medium 21.16  5,700  Uttaradit 
48 Huai Hin Lub Medium 12.50  n/a Phitsanulok 
49 Nam Yaw (East) Medium 25.00  7,000  Nan 
50 Khlong Chom Poo Medium 43.00  20,000  Phitsanulok 
51 Huai Saliang Hang Medium 68.53  n/a Phetchabun 
52 Nam Kon Medium 97.63  15,000  Nan 
53 Nam Yaw (West) Medium 87.20  7,000  Nan 
54 Mae Kha Ning Medium 62.00  n/a Nan 
55 Nam Juang Medium 56.76  n/a Phitsanulok 
56 Huai Lum Kra Don Medium 46.69  71,780  Phitsanulok 
57 Huai Nam Mued Medium 30.39  20,000  Uttaradit 
58 Nam Kui Medium 28.00  6,000  Nan 
59 Nam Pour Medium 27.40  14,000  Nan 

Nan 
River 

60 Nam Kueng Medium 27.00  4,900  Uttaradit 
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(2/2) 

Basin No. Project Size Capacity (MCM) Irrigation Area (rai) Province 
61 Nam Pai Medium 16.56  n/a Uttaradit 
62 Huai Nam Khueng Medium 12.40  n/a Phitsanulok 
63 Nam Fua Medium 12.40  7,000  Phitsanulok 
64 Huai Nam Khai Medium 12.16  6,600  Uttaradit 
65 Khlong Hin Fon Medium 11.01  n/a Phitsanulok 
66 Huai Lod Medium 6.61  500  Nan 
67 Lum Nam Kan Khuang Medium 6.50  4,000  Phitsanulok 
68 Nam Sa Ron Medium 6.30  3,000  Nan 
69 Huai Kho Medium 4.68  1,500  Uttaradit 
70 Huai Nam Mued Medium 4.00  n/a Uttaradit 
71 Sok Sab Dang Medium 3.45  n/a Phetchabun 
72 Khlong Kun Medium 3.31  n/a Phitsanulok 
73 Huai Kaew Medium 3.20  4,000  Phitsanulok 
74 Huai Chamlia-Chamfai Medium 3.00  n/a Uttaradit 
75 Huai Mang Medium 2.00  1,100  Uttaradit 
76 Huai Nam Mee Medium 1.99  2,600  Uttaradit 

Nan 
River 

77 Huai Sai Medium 1.10  1,000  Uttaradit 
78 Klong Nam Tin Medium 12.00  11,500  Phetchabun 
79 Huai Tha Pon Medium 12.30  n/a Phetchabun 
80 Baan Na Ngua Medium 4.80  6,000  Phetchabun 
81 Huai Bong Medium 2.20  2,000  Phetchabun 
82 Huai Yang Medium 2.12  1,300  Phetchabun 
83 Huai Cha-em Medium 1.50  n/a Phetchabun 
84 Huai Nam Hiae Medium 5.40  4,500  Phetchabun 
85 Huai Saduang Yai Medium 14.00  10,500  Phetchabun 
86 Huai Nam Chun Noi Medium 8.67  n/a Phetchabun 
87 Ban Than Thip Medium 4.60  5,000  Phetchabun 
88 Khao Wang Pae Medium 1.84  n/a Lopburi 
89 Khao Pang Hei Medium 26.00  13,000  Lopburi 

Pa Sak 
River 

90 Huai Sab Song Medium 3.16  2,500  Lopburi 
91 Huai Ta Weep Medium 12.00  9,000  Suphan Buri 
92 Huai Mo Kho Medium 21.70  4,500  Uthai Thani 
93 Huai Khun Kaew Medium 41.30  35,000  Uthai Thani 
94 Nong E Ngen Medium 0.20  5,000  Suphan Buri 
95 Pu Pla Kang Medium 26.40  16,500  Uthai Thani 
96 Huai Hang Medium 1.00  1,800  Uthai Thani 
97 Huai Pa Pak Medium 1.50  5,000  Uthai Thani 
98 Tha Kuai Lang Medium 10.00  8,000  Uthai Thani 

Tha Chi 
River 

99 Poo Yang Daiw Medium 1.70  2,000  Suphan Buri 
100 Mae Wong Large 258.00  251,900  Nakhon Sawan 
101 Huai Rang Medium 17.50  10,000  Uthai Thani 
102 Wang Ror Medium n/a n/a Uthai Thani 
103 Huai Ra Bum Medium 7.00  4,500  Uthai Thani 

Sakae 
Krang 
River 

104 Hub Wai Pong Medium 0.26  n/a Uthai Thani 

105 Khlong Pa 
Mong-Krok Phra 

Medium n/a 20,000  Nakhon Sawan 

106 Khao Lak Kai Medium 3.00  14,000  Lopburi 

Chao 
Phraya 
River 

107 Huai Yang Medium 17.50  n/a Lopburi 
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Figure H1.2.1 Location Map of Planned Dams 

1. Mae Chaem Dam 

100. Mae Wong Dam 

40. Nam Kheg Dam 

21. Kaeng Sua Ten Dam 22. Upper Yom Dam 

23. Mae Yom Dam 

：Objective Large Dam  

：Other Large Dam 
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H1.3 Selection of Objective Dams 

From the following reason, three (3) out of the six (6) large dams, Mae Cham, Upper and Lower 
Yom dams have been discarded and the remaining dams, Kaeng Sua Ten, Nam Kheg and Mae Wong 
Dams were selected as the objective dams. Salient features of the three (3) selected dams are 
summarized in Table H1.3.1. 

 Since Mae Cham Dam is located upstream of Bhumibol Dam and its reservoir capacity is much 
smaller than that of Bhumibol Dam, significant flood mitigation effects are hardly expected. 

 Upper Yom and Lower Yom dams are alternatives to Kaeng Sua Ten Dam. 
 

Table H1.3.1 Salient Features of Planned Kaeng Sua Ten, Nam Kheg and Mae Wong Dams 

No. No.21 No.40 No.100 
Main Features Kaeng Sua Ten Dam Nam Kheg Dam Mae Wong Dam 

River Yom River Nan River Sakae Krang River 

Dam Type 
Rockfill 

(Concrete-faced) 
Rockfill Rockfill 

Dam height（m） 69.00  128.0 56.00  

Length of Dam（m） 540.00  757 903.02  

Catchment Area（km2） 3,538.00  936.75 612.00  

Reservoir Area（km2） 66.78  11.16 17.60  

Elevation of Dam Crest（m M.S.L） 261.00  538.00 210.00  

Normal High Water（m M.S.L） 258.00  529.50 204.50  

Lowest Water Level（m M.S.L） 218.00  421.4 180.00  

Storage Capacity at Normal High 
Water（MCM） 

1,175.00  
550.25 

258.00  

Storage Capacity at Lowest Water 
Level（MCM） 

50.00  
7.45 

20.00  

Effective Storage Capacity（MCM） 1,125.00  542.80 238.00  

Maximum Discharge of Spillway
（m3/sec） 

5,355 
(Radial Gate×4) 

- 
1,449 

(Radial Gate×3) 

Elevation of Crest of Spillway（m 
M.S.L） 

245.00 
- 

197.60 

Maximum Discharge of Intake 
Conduit（m3/sec） 

- - - 

Elevation of Center of Intake 
Conduit（m M.S.L） 

- - - 

Power Output（MW） - - - 

Irrigation Area（rai） 774,000  251,900 

Present Status D/D completed Desk Plan D/D Completed 
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Level Area Storage
(m.MSL) (km2) (MCM)
191.50 0.000 0.000
195.00 0.180 0.500
200.00 0.430 1.220
205.00 1.720 13.110
207.50 2.360 19.060
210.00 3.000 25.000
220.00 7.300 58.100
230.00 15.970 171.710
240.00 28.000 400.000
245.00 36.000 560.000
250.00 42.860 760.000
255.00 53.500 1,000.000
258.00 66.780 1,175.000
260.00 70.000 1,360.000
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Figure H1.3.1 Water Level – Storage Volume Curve for Kaeng Sua Ten Dam 

 

Level Area Storage
(m.MSL) (km2) (MCM)

160.0 0.000 0.000
170.0 0.750 3.000
175.0 1.690 8.320
180.0 3.250 20.660
185.0 5.450 42.410
190.0 7.990 76.020
195.0 11.060 123.640
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Figure H1.3.2 Water Level – Storage Volume Curve for Mae Wong Dam 

 

H1.4 Study on Flood Mitigation Effect of Kaeng Sua Ten Dam 

In the same way as the study on the reservoir operation of the existing dams, the dam reservoir 
operation of Kaeng Sua Ten Dam for flood mitigation has been examined. 

(1) Reservoir Operation for Flood Mitigation 

The reservoir operation method where flood inflow from August to October is cut by a constant 
outflow has been examined. 

(2) Simulation Conditions 

Model Flood 

The 2011 flood was used as the model flood. Inflow to the reservoir was estimated by modifying 
the observed discharge data of the nearby station Y2. 
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Table H1.4.1 Inflow to Kaeng Sua Ten Dam in 2011 

Inflow（MCM） 
Dam 

June July August September October Total 

Kaeng Sua Ten 416 409 916 577 372 2,690 

 

Reservoir Operation for Flood Mitigation 

Concepts of the reservoir operation for flood mitigation are as follows: 

 From August to October, flood inflow discharge is stored in the reservoir with a constant 
outflow. 

 From May to July, outflow is in principle the same as the inflow (“IN = OUT”) 

 The discharge capacity of the outlet conduit is so small that it is impossible to release as much 
water as the inflow during a flood. When the water level reaches the crest level of the spillway, 
245 m MSL (Storage Capacity: 560 MCM), flood inflow is released through the spillway (4 
radial gates). 
 

Study Cases 

Since the required outflow of Kaeng Sua Ten Dam in the dry season has not been determined yet, 
it is assumed that 80% of the effective storage capacity is assured as flood mitigation volume. 

 

Table H1.4.2 Proposed Reservoir Operation of Kaeng Sua Ten Dam for Flood Mitigation 

Outflow 

Dam Case 
May to July Aug.to Oct.

Storage Capacity 
as of May 1 

（Sedimentation 
Capacity 
included） 

Water Level as of 
May 1 

Kaeng 
Sua Ten 

Case 1

May to July: IN=OUT 
Excessive inflow over 
100 m3/s, capacity of 

outlet conduit is stored. 

220m3/s 
(from 

Spillway) 
275 MCM 234.5 m MSL 
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Figure H1.4.1 Proposed Flood Regulation Plan for Kaeng Sua Ten Dam (2011 Flood) 

 
 

 

Figure H1.4.2 Proposed Reservoir Operation Plan for Flood Mitigation of Kaeng Sua Ten Dam 
(2011 Flood) 

 

H1.5 Study on Flood Mitigation Effect of Nam Kheg Dam 

In the same way as the study on the reservoir operation of the existing dams, the dam reservoir 
operation for flood mitigation of Nam Kheg Dam has been examined. 

(1) Reservoir Operation for Flood Mitigation 

A reservoir operation method where flood inflow from August to October is cut by a constant 
outflow has been examined. 

(2) Simulation Conditions 

Model Flood 

The 2011 flood was used as a model flood. Inflow to the reservoir was estimated by modifying 
the observed discharge data of the nearby station N24A.  
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Table H1.5.1 Inflow to Nam Kheg Dam in 2011 

Inflow（MCM） 
Dam 

June July August September October Total 

Nam Kheg 69 81 154 290 99 693 

 
Reservoir Operation for Flood Mitigation 

Concepts of the reservoir operation for flood mitigation are as follows: 

 While Nan Kheg Dam has a reservoir capacity of 542.8 MCM, flood inflow between August 
to October is 543MCM. Therefore, it is possible to store almost all inflow from August to 
October. 

 As environmental flow, the minimum outflow 15m3/s (1.5 m3/s/km2) is ensured. 
 

Study Cases 

Since the required outflow of Nam Kheg Dam in the dry season has not been determined yet, it is 
assumed that 80% of the effective storage capacity is assured as flood mitigation volume.  

 

Table H1.5.2 Proposed Reservoir Operation for Flood Mitigation of Nam Kheg Dam 

Outflow 

Dam Case 
May to July Aug.to Oct.

Storage Capacity 
as of May 1 

（Sedimentation 
Capacity 
included） 

Water Level as of 
May 1 

Nam 
Kheg 

Case 1 May to June: IN=OUT  15m3/s 116 MCM - 

 
 

 

Figure H1.5.1 Proposed Flood Regulation Plan for Nam Kheg Dam (2011 Flood) 
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Figure H1.5.2 Proposed Reservoir Operation Plan for Flood Mitigation of Nam Kheg Dam 
(2011 Flood) 

 

H1.6 Study on Flood Mitigation Effect of Mae Wong Dam 

In the same way as the study on the reservoir operation of the existing dams, the dam reservoir 
operation for flood mitigation of Mae Wong Dam has been examined. 

(1) Reservoir Operation for Flood Mitigation 

A reservoir operation method where flood inflow from August to October is cut by a constant 
outflow has been examined. 

(2) Simulation Conditions 

Model Flood 

The 2011 flood was used as a model flood. Inflow to the reservoir was estimated by runoff 
analysis.  

 

Table H1.6.1 Inflow to Mae Wong Dam in 2011 

Inflow（MCM） 
Dam 

June July August September October Total 

Mae Wong 39 58 61 131 89 378 

 
Reservoir Operation for Flood Mitigation 

Concepts of the reservoir operation for flood mitigation are as follows: 

 From August to October, flood inflow discharge is stored in the reservoir with a constant 
outflow. 

 From May to July, outflow is in principle the same as the inflow (“IN=OUT”) 
 

Study Cases 

Since the required outflow of Mae Wong Dam in the dry season has not been determined yet, it is 
assumed that 80% of the effective storage capacity is assured as flood mitigation volume. 
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Table H1.6.2 Proposed Reservoir Operation for Flood Mitigation of Mae Wong Dam 

Outflow 

Dam Case 
May to July Aug.to Oct.

Storage Capacity 
as of May 1 

（Sedimentation 
Capacity 
included） 

Water Level as of 
May 1 

Mae 
Wong 

Case 1 May to July：IN=OUT  12m3/s 67.6 MCM 188.7 m 

 
 

Figure H1.6.1 Proposed Flood Regulation Plan for Mae Wong Dam (2011 Flood) 

 

   

Figure H1.6.2 Proposed Reservoir Operation Plan for Flood Mitigation of Mae Wong Dam 
(2011 Flood) 
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CHAPTER I1 STUDY ON RETARDING AND RETENTION AREAS 

I1.1 General 

The master plan of the Government of Thailand for the upper reach of Nakhon Sawan and the vicinity 
of Ayutthaya retention areas (about 2,000 km²) have been planned and examined.  These retarding areas 
are located in low-lying areas having functions as natural retarding areas. 

Among the retarding areas, those areas with artificial flood control functions are called as “Monkey 
Cheek.” Natural retarding areas have been assessed and optimum operation methods for Monkey Cheeks 
(methods of flood flow reduction, embankment, gates and pumps) have been studied. 

As for the Lake Bung Bora Pet which is located at the northeast of Nakhon Sawan, effective 
improvement for the lake hae been studied to utilize the area as a retention area providing with 
embankment and facilities to regulate flood flows.  

According to the “Feasibility Study on the Development of Flood Low Lands in Chao Phraya Basin 
(2009),” RID has proposed to establish a total of 13 retarding basins (Monkey Cheek) including 5 
locations in the northern part of Nakhon Sawan and 8 locations in Ayutthaya and the vicinities.  Table 
I1.1.1 summarizes the proposed retarding basins and Figure I1.1.1 shows the location of each retarding 
basin (Monkey Cheek).  

 

Table I1.1.1 Design Storage Volume of Monkey Cheek 

No Retarding Basin (Monkey Cheek)  
Design Storage 

Volume 
（Million m3） 

Submerged 
Level 

（m MSL） 
N1 Tha Bau District (East Side) 233 25.0 
N2 Tha Bau District (West Side) 238 25.5 

57 30.5 N3 Dong Set Thi District (South 
Side) 

240 
183 31.0 
25 37.5 
50 37.0 N4 Dong Set Thi District (North 

Side) 
147 

72 36.0 
99 39.0 
85 38.0 
74 36.0 

N5 

Northern Part of 
Nakhon Sawan 

Phai Chum Phon District 303 

45 36.0 
  Sub Total 1,161  

54 5.0 
35 5.2 C1 Bang Ban District (North-West 

Side) 
126 

37 5.8 
51 5.0 C2 Phak Hai District (East Side) 125 
74 5.0 

C3 Phak Hai District (West Side) 257 4.0 
C4 Bang Ban District (South Side) 279 4.0 

172 5.0 C5 Reong Rang District 257 
85 8.0 

124 6.0 
23 7.0 C6 Maharat District 249 

102 7.0 
10 6.0 C7 Khok Krathiam District 259 

249 7.0 
C8 

Northern Part of 
Ayutthaya 

Yang Mani District 186 7.0 
  Sub Total 1,738  
  Total 2,899  
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Figure I1.1.1 Location of Retention Areas Planned by RID 
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I1.2 Preliminary Study on Flood Control Effects 

The Inundation Model (as of October 1st, 2012), which is currently under calibration phase, was used 
to examine the effectiveness of the retention area/retarding basin in terms of a method of flood control at 
Nakhon Sawan. The examination results are shown below.  

 
･ Target Flood is the 2011 Flood and calculation period is for 7 months starting from the 1st June 

to the 31st December. 
･ The operation rule of retarding basin is set as “during the 3 months flooding period starting from 

August to October, flooded water shall be drained from the river channels to retarding 
basin/retention area (1) by natural gradient and (2) by pumps. 

 
As a result of the examination shon in Figure I1.2.1 and Figure I1.2.2, retarding basins can reduce (1) 

flood volume by 170 m3/s and (2) water level by 9 cm at Nakhon Sawan.   
 

Fig-  Water Level at Nakhon Sawan (C.2)
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Figure I1.2.1 Flood Control Effects with Retention Areas (Results of Trial Calculation) 

 

With Monkey Cheek Projects 
H = 26.78 m, Q = 4,500 m3/s 

2011 Flood Hmax = 26.87m 
Qmax = 4,686 m3/s
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Figure I1.2.2 Assumed Inundation Area (Result of Calculation) 

 

I1.3 Operation Rule 

The Chao Phraya River tends to have a prolonged flooding period and it is challenging to estimate 
flood hydrographs. For such flood pattern, establishing only one operational rule on “how to operate and 
control the retention areas/retarding basins” is neither effective nor practical. It is also true that the 
operational rule set to be effective for the 2011 flood event does not always have effect or impact on the 
other significant flooding events such as the floods in 1995 and 2006.  In addition, since the stored water 
in retention areas/retarding basins is often utilized for irrigation and dry-field cropping, it is not practical 
if the operational rule focuses only on flood control.  Therefore, it is necessary to establish the 
operational rule which considers both flood control and irrigation usage.  

The proposed retention areas/retarding basins are classified into two categories: (i) irrigated area; and 
(ii) rainfed paddy field area, as summarized in Table I1.3.1. The period for water storage varies based on 
the paddy field types; therefore, the flood control effects have been examined by applying various storage 
curves corresponding to each paddy field type in retention areas/retarding basins. 
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 Table I1.3.1 Variation in Water Storage Period based on Cropping Type 

Paddy Field 
Type 

Monkey Cheeks  Water Storage Periods 

Irrigated Area 

、 、 ～N3 N4 C1 C8 
(Total 10 Monkey 
Cheeks) 

・ May to August: cultivate rice season → Flood Control is difficult 
・ September to October: store water for dry season → capable to include 

flood control volume, the government recommends farmers to refrain from 
cropping between September to November.  

・October to November: prepare for cropping by releasing the stored water 
from reservoir between the end of November to December.  The retention 
areas/retarding basins shall be completely drained and completely dried 
during the dry season. 

Rainfed 
Paddy Field 
Area 

N1、N2、N5 
(Total 3 Monkey 
Cheek) 

・ May to August: wet-field rice cultivation and dry-field crop season → Flood 
control is difficult. 

・ Dry Season: wet-field rice and cultivation and dry-field crop.  In June, 
ploughing and irrigating the field will start.   

・ Water storing period is 10 months, longer than the Monkey Cheeks within the 
irrigated areas, starting from September to June in the next year.  

I1.4 Method to Drain Flood Water into Retention Area 

The methods to drain flood waters from the river channels to retarding basins are: (i) by pump; and 
(ii) by gates as shown in Figure I1.4.1. With the gate operation method, the model tends to be unstable 
having the complicated modeling procedure. To stabilize and simplify the flood analysis model, gate 
operation has not been considered in this study. Also, since the storage volume of the retention area 
fluctuats quickly due to inflow of inundated water from outside of the area, it is difficult to establish the 
proper pump operation rule. Therefore, virtual retarding ponds with design storage volume were built in 
the flood analysis model, and effectiveness of reteintion area was exmanied.  

   

 

Figure I1.4.1 Method to Drain Flood Water into Retarding Basins 

The overflowed water in channels shall be 
drained into retarding basins by pumping.

Flooded water shall be drained by the 
controlled gate. The retained water shall 
be utilized for irrigation in dry season. 

Water level increases 
during flood. 

To count the effectiveness of retention area, virtual storage 
ponds are built in the flood analysis model. 

Capacity: Design Storage Volume (MCM) 

Inundated water flows into viritual retention areas 
by gravity slope, not by water gate and pumping. 

Envisaged Operation of Retention Area 

Modelization of Retention Area 

River/Canal

River/Canal
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N1 Boraphet Swamp - Chum Sang

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
219 25.0 233 1.1 26.0  

N2 Chum Sang - Gao Liao

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
165 26.0 238 1.4 27.0  

 

  

Figure I1.4.2 Retention Area Located North of Nakhon Sawan N1 and N2 (Proposed) 
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N3 Tapan Hin - Bang Moon Nak - Po Talay

Retention
Area

(km2
)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
30.5 57 31.0
31.0 183 31.5

147 1.6
 

N4 Mueang Phitchit - Po Tab Chang

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
37.5 25 38.0
37.0 50 37.5
36.0 72 36.5

86 1.7

 
 

   
 

  
 

 

Figure I1.4.3 Retention Area Located North of Nakhon Sawan N3 and N4 (Proposed) 
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N5 Bang Kratum

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
39.0 99 39.5
38.0 85 38.5
36.0 74 37.5
36.0 45 37.5

209 1.2

 

 

  

Figure I1.4.4 Retention Area Located North of Nakhon Sawan N5 (Proposed) 
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C1 Bang Ban 1

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
5.0 54 5.5
5.2 35 6.1
5.8 37 6.3

52 2.4

 

C2 Pa Moke - Phak Hai

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
5.0 51 5.5
5.0 74 5.5

190 0.7
 

 
 

   

 

 
 

Figure I1.4.5 Retention Area Located at Vicinity of Ayutthaya C1 and C2 (Proposed) 
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C3 Phak Hai – Bang Yeehon

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
190 4.0 257 1.4 4.5  

C4 Bang Ban 2

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
117 4.0 279 2.4 4.5  

 

 

 

 

Figure I1.4.6 Retention Area Located at Vicinity of Ayutthaya C3 and C4 (Proposed) 
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C5 Don Pud – Maharaj

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
7.0 172 8.0
8.0 85 8.5

152 1.7
 

C6 Tung Pookhao Thong-Bang Pahun

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
6.0 124 7.0
7.0 23 8.0
7.0 102 8.0

89 2.8

 

 

  

  

 

 

Figure I1.4.7 Retention Area Located at Vicinity of Ayutthaya C5 and C6 (Proposed) 
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C7 Chaiyo – Baan Prak

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
6.0 10 7.5
7.0 8.5
7.0 8.5

166 1.6
249

 

C8 Angthong (West side)

Retention
Area

(km2)

Retention
Level

(m msl)

Capacity
(MCM)

Average
Water
Depth
(m)

River
Water
Level

(m msl)
7.0 9.0
7.0 8.5

99 186 1.9
 

 
 
 

  

  

 

Figure I1.4.8 Retention Area Located at Vicinity of Ayutthaya C7 and C8 (Proposed) 
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CHAPTER J1 OUTER RING ROAD DIVERSION CHANNEL 

As a result of the hydraulic analyses, the Outer Ring Road Diversion Channel was proposed. 
 

J1.1 Discharge 

As defined in the hydraulic analyses, the design discharge was set at 1,000 m3/s.  
 

J1.2 Route 

The diversion channel was designed connecting the lower part of Ayutthaya and the Gulf of Thailand. 
Since the layout of Outer Ring Road is not fixed at present, the diversion channel cannot be along it. 
Hence, the new and rectilinear route was proposed in order to apply the most effective hydraulic 
gradient. Geological features and land use were also considered with satellite photos, topographic maps 
in 1:50,000 scale, elevation data with 1:50:000 maps and LiDAR data to fix the route of the diversion 
channel. 

 

J1.3 Field Reconnaissance 

The preliminary route was confirmed with field reconnaissance. The findings in the field 
reconnaissance are bulletined and shown in the Fig. J1.3.1 and Fig. J1.3.2, then the revised route is 
shown in the Fig. J1.3.3. 

 
･ Major rivers around the diversion channel are connected with a canal along the coast of the Gulf 

of Thailand. Those rivers are drained into the gulf with pumping systems. 
･ The Route 34 will cross the diversion channel and the road is elevated at the crossing point. 
･ Railroads will be crossed at two points. 
･ The elevation of the middle-stream and downstream areas of preliminary route of the diversion 

channel is relatively low and a lot of houses and roads were submerged during the field 
reconnaissance. 

･ A lot of canals were confirmed along the preliminary route of the diversion channel. Most of 
them were excavated canal without an embankment. Many gates and pumps were also seen in 
the downstream area of the diversion channel. 

･ Large inhabited area, merchandise area, factories and ponds were seen in the upstream and 
middle-stream area. The route should be away from those area to reduce the impact of the 
project. 

 

J1.4 Longitudinal Riverbed Gradient 

Considering the existing ground slope and the standard cross section described below, the 
longitudinal river bed gradient was set at 1:44,700. 
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J1.5 Standard Cross Section 

In order to lower the design water level, the cross section was mainly designed with excavation and 
small heightening of riverbanks was designed with an embankment. Lowering the water level is aiming 
at reducing the risk of the unexpected corruption of embankment since the rainy season in Thailand 
lasts for a couple of months with rise of water level. The effect of the inland storm water drainage is 
also large if the water level in the diversion channel is low. 

 

J1.6 Bank Slope and Riverbed 

In the feasibility study of the east floodway done by the Thai government, the slope of river bank was 
set at 1:2.0 in the upstream side and 1:3.0 in the downstream side, as distinguished by the Pasak River. 
In the Outer Ring Road Diversion Channel, the slope of the river bank was designed at 1:3.0 because 
the speed of water flow during floods would be small and soil of the ground is very week. Initially, two 
kinds of bank and river bed protection were proposed. One is the protection for only bank slope and the 
other is for both bank slope and river bed. Considering the difficulty of maintenance of the rigid and 
smooth surface of the river bed protection, the protection for only the bank slopes was selected. 
 

J1.7 Pile Foundation 

The lower part of the Chao Phraya River basin has an expansive low land with soft ground material. 
In the feasibility study report, a figure of soil distribution made by geotechnical and environmental 
research and development center in Kasetsart University, Thailand (refer to Fig. J1.7.1) was introduced 
and slope stability analyses were performed with additional boring sampling. According to the soil 
distribution figure, the lower stretches of the east floodway was covered by the Soft Bangkok Clay and 
the bank slopes and the roads were strengthened by two types of the foundation piles. One of the piles is 
a soil cemented column (SCC) with the diameter of 600mm, and the other is a stiffened deep cement 
mixing pile (SDCM) also with the diameter of 600mm. Details of those piles were not mentioned in the 
report but SDCM consists of the core (180mm x 180mm) in the center surrounded by SCC. 

The other research on geomorphic characteristics of the Chao Phraya River basin done by Mr. 
Ohkura in National Research Center for Disaster Prevention, Japan and Ms. Haruyama in Institute of 
Science and Technology at Waseda University, Japan categorized the lower reach of the Chao Phraya 
River as lagoons and mud spits (refer to Fig. J1.7.2).  

Hence, foundation piles are considered necessary to protect the stability of the bank slopes and the 
roads of the Outer Ring Road Diversion Channel. Since the soil distributions and the geomorphic 
characteristics along the Outer Ring Road Diversion Channel are similar to the one of the east floodway 
proposed by Thai government, the same design of the foundation piles was applied for the Outer Ring 
Road Diversion Channel. 

  

 

Figure J1.7.1 Standard Cross Section of Outer Ring Road Diversion Channel 
with Slope Protection 
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Figure J1.7.2 Alternative Cross Section of Outer Ring Road Diversion Channel 
with Slope and River Bed Protection 

 

J1.8 Crossing Road 

The diversion channel crosses a lot of roads so that bridges are required. Referring to the pitch of the 
bridges on Chainat-Pasak Irrigation Canal, which is at approximately 3km, 33 bridges along 98.3km of 
the diversion channel were proposed. These consist of 14 for national roads and 19 for supporting ones. 
The widths of bridges for the national roads were set to coincide with the crossing roads measured on 
the satellite photo and the ones for the supporting bridges were set at 7m, which is the minimum width 
for road bridge in a standard design of DOH. 

 

J1.9 Crossing Canal and River 

The diversion channel also crosses a lot of canals and rivers. All of them with the width of or more 
than 2m were connected with siphons. The widths of siphon were designed as those of canals and rivers. 
The height of the siphons was basically set at one-half of their widths and less than 10m. 

Major rivers around the diversion channel are connected with a canal along the coast of the Gulf of 
Thailand. Those rivers are drained into the gulf with pumping systems. If the diversion channel is 
connected to one of the rivers or the canal, it places an extra stream on the existing pumping system. 
Hence, the diversion channel was connected to the Gulf of Thailand individually and the canal was 
connected with a siphon. 

 

J1.10 Gate 

The diversion channel is to drain river water to the sea smoothly during the flood so that the two 
gates, one at the diversion point and the other at the diversion channel mouth, are basically closed 
during ordinary time and open during the flood. 

 

  
 

Figure J1.10.1 Gate at Diversion Point and Tidal Gate
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CHAPTER J2 EAST DIVERSION CHANNEL 

The design of the East Diversion Channel, which was not selected as the optimum measure in this 
master plan, is described in this chapter. 

 

J2.1 Discharge 

As examined in the hydraulic analyses, the design discharges were set at 1,000 m3/s and 1,500 m3/s. 
 

J2.2 Route 

The diversion channel was designed to connect the northern Chainat and the Gulf of Thailand. The 
route was proposed referring to the existing structures such as Chainat-Pasak irrigation canal, the 
feasibility study compiled by Thai government and geological features. Land use and the elevation of 
the ground were also considered with satellite photos, topographic maps in 1:50,000 scale, elevation 
data with 1:50:000 maps and LiDAR data to fix the preliminary route of the diversion channel. The 
diversion channel basically runs next to Chainat-Pasak irrigation canal and then goes to the Gulf of 
Thailand in a mostly linear manner. 

 

J2.3 Field Reconnaissance 

The preliminary route was confirmed with field reconnaissance. The findings in the field 
reconnaissance are bulletined and shown in the Fig. J2.3.1 and Fig. J2.3.2, then the revised route of the 
diversion channel is shown in Fig. J1.3.3. 

 
･ Upper part of the preliminary route is along the existing Chainat-Pasak irrigation canal. 
･ Land use around the route of diversion channel is mainly paddy field. Fishponds were seen in the 

downstream area. 
･ The Route 34 will cross the diversion channel and the road is elevated at the crossing point. 
･ Railroads will be crossed at three points. 
・ Large inhabitant area is spotted along the major roads. 
・ There is no significant gradient of the ground. 
・ The elevation of the ground in the downstream area is almost same with or up to 2m above the 

water level in the canals. 
・ Canals on the north side of Pasak River are much more likely to be with embankment and the 

ones on the south side of Pasak River tend to be in an excavated type. 
・ The route should not affect the tower of high voltage line and temples. 
・ There are many canals and rivers with the width of 10m to 20m. 
・ Large pond and industrial area with factories and transformers exists right on the north side of 

Pasak River and need to be circumvented. 
・ Lot of gates can be seen on the east side of the Chainat-Pasak irrigation canal 
・ Bank slope of Chainat-Pasak irrigation canal on the east side is not protected and the surface soil 

or grass was partially washed away. 
・ Government facilities, fire department, military area exist along Chainat-Pasak irrigation canal in 

Lop Buri city area. Those facilities should be circumvented and the route should be on the east 
side of them. 

 

J2.4 Longitudinal Riverbed Gradient 

Considering the existing ground slope and the standard cross section described below, the 
longitudinal riverbed gradients were set at 1:14,500, 1:5,300 and 1:94,000 from the top of the channel 
to the Gulf of Thailand. 
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J2.5 Standard Cross Section 

For the same reason to the design of Outer Ring Road Diversion Channel, the cross section was 
mainly designed with excavation and small embankment. 

 

J2.6 Bank Slope and Riverbed 

In the same manner with the design of Outer Ring Road Diversion Channel, the protection only on 
the bank slopes was selected. 

  

J2.7 Pile Foundation 

The lower part of the Chao Phraya River basin has been evaluated in the feasibility study report of 
the east floodway compiled by Thai government. The same sets of pile foundation were proposed in the 
master plan. 

 

J2.8 Additional Study on Cross Section 

In order to reduce the excavation amount and to omit the tidal gate, the standard cross sections with 
more heightening by embankments and less excavation were studied. As a result, the distance of the 
discharge channel banks ranged from 604m to 1,724m, which is not suitable for the diversion channel 
since the environmental and social impact is quite large. Only for the reference purpose, the 
longitudinal profile and cross sections with the capacity of 1,000 m3/s are shown in Fig. J2.8.1, Fig. 
J2.8.2, Fig. J2.8.3 and Fig. J2.8.4. 
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Figure J2.8.1 Standard Cross Section of East Diversion Channel with Slope Protection 
(0km to 94km) 

 
 
 

 

 

Figure J2.8.2 Standard Cross Section of East Diversion Channel with Slope Protection 
(95km to 135km) 

 
 
 
 

 

Figure J2.8.3 Standard Cross Section of East Diversion Channel with Slope Protection 
(135km to Diversion Point) 

 
 
 
 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 244 190 
1,500 351 297 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 113 65 
1,500 156 108 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 163 115 
1,500 231 183 
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Figure J2.8.4 Alternative Cross Section of East Diversion Channel with Slope 
and Riverbed Protection (0km to 94km) 

 
 
 

 
 

 

Figure J2.8.5 Alternative Cross Section of East Diversion Channel with Slope and 
Riverbed Protection (95km to 135km) 

 
 
 

 

 

Figure J2.8.6 Alternative Cross Section of East Diversion Channel with Slope and 
Riverbed Protection (135km to Diversion Point) 

 
 
 
 
 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 204 150 
1,500 291 237 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 98 50 
1,500 134 86 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 138 90 
1,500 194 146 
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J2.9 Crossing Road 

The crossing roads were treated in the same manner to the ones for Outer Ring Road Diversion 
Channel. 89 bridges along 268.5km of the diversion channel were proposed. All of the national roads 
totaling 72 were connected with newly proposed bridges and additional 17 supporting bridges were also 
proposed (not defining the location). The widths of bridges for the national roads were set to coincide 
with the crossing roads measured on the satellite photo and the ones for the supporting bridges were set 
at 7m, which is the minimum width for Road Bridge in the standard of DOH. 

J2.10 Crossing Canal and River 

The diversion channel also crosses a lot of canals and rivers as Outer Ring Road Diversion Channel 
does. In the same manner with Outer Ring Road Diversion Channel, all of them with the width of or 
more than 2m were connected with siphons. The width of the canals and rivers were measured on the 
satellite photos and those were applied to the ones of siphons. The height of the siphons was basically 
set at one-half of their widths and less than 10m. 

Major rivers around the diversion channel are connected with a canal along the coast of the Gulf of 
Thailand. Those rivers are drained into the gulf with pumping systems. If the diversion channel is 
connected to one of the rivers or the canal, it places an extra stream on the existing pumping system. 
Hence, the diversion channel was connected to the Gulf of Thailand individually and the canal was 
connected with a siphon. 

 

J2.11 Gate 

4 gates on the East Diversion Channel and 1 gate in the Pasak River were proposed. 4 gates on the 
diversion channel were basically closed during the ordinary time and opened during floods. Figure 
J2.11.1 and Figure J2.11.2 show the gates for the diversion channel whose capacity is at 1,000 m3/s. 

 

 

 

Figure J2.11.1 Gate at Diversion Point and Tidal Gate 
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Figure J2.11.2 Gate at Confluence with Pasak River 
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CHAPTER J3 WEST DIVERSION CHANNEL 

The design of the West Diversion Channel, which was not selected as the optimum measure in this 
master plan, is described in this chapter. 

 

J3.1 Discharge 

As examined in the hydraulic analyses, the design discharges were set at 1,000 m3/s and 1,500 m3/s. 
 

J3.2 Route 

The diversion channel was designed to connect the northern Chainat and the Gulf of Thailand. The 
route was proposed considering the existing structures such as irrigation canals and the geological 
features. Land use and the elevation of the ground were also considered with satellite photos, 
topographic maps in 1:50,000 scale, elevation data with 1:50:000 maps and LiDAR data to fix the 
preliminary route of the diversion channel. 

 

J3.3 Field Reconnaissance 

The preliminary route was confirmed with field reconnaissance. The findings in the field 
reconnaissance are bulletined and shown in the Fig. J3.3.1 and Fig. J3.3.2, then the revised route of the 
diversion channel is shown in Fig. J1.3.3. 

 
･ Upper and middle part of the preliminary route is along Makhamthao-Uthong Irrigation Canal. 
･ Land use around the route of diversion channel is mainly paddy field. Fishponds and salt pans 

were seen in the downstream area. 
・ Large inhabitant area is spotted along the major roads. 
・ There is no significant gradient of the ground so that Wat Slug pump station at the inlet of an 

irrigation canal and embankments in the upstream area of it make a relatively large hydraulic 
gradient. 

・ The elevation of the ground in the downstream area is almost same with or up to 2m above the 
water level in the canals. 

・ Canals in the upstream area of the diversion channel are much more likely to be with 
embankment and the ones in the downstream area tend to be in an excavated type. 

・ The route should not affect the tower of high voltage line and temples. 
・ There are many canals and rivers with the width of 10m to 20m. 
・ The ground material is categorized into mainly silt and clay. Those are reddish and merely 

contain sand. 
・ In order to circumvent some hills, relocation of inhabitant area is unavoidable. 
・ In the on-going feasibility study of west floodway by Thai government, discharge into the Mae 

Klong River is being studied. There are some cities and areas with high elevation along the Mae 
Klong River so that the outlet of the floodway should be carefully selected. 

 

J3.4 Longitudinal Riverbed Gradient 

Considering the existing ground slope and the standard cross section described below, the 
longitudinal riverbed gradients were set at 1:9,800 and 1:69,500 from the top of the channel to the Gulf 
of Thailand. 
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J3.5 Standard Cross Section 

For the same reason to the design of Outer Ring Road Diversion Channel, the cross section was 
mainly designed with excavation and small embankment. 

 

J3.6 Bank Slope and Riverbed 

In the same manner with the design of Outer Ring Road Diversion Channel, the protection only on 
the bank slopes was selected. 

  

J3.7 Pile Foundation 

The lower part of the Chao Phraya River basin has been evaluated in the feasibility study report of 
the east floodway compiled by Thai government. Referring to the soil distribution shown in Fig. J1.7.1, 
the same sets of pile foundation were proposed in the master plan. 
 

J3.8 Additional Study on Cross Section 

In order to reduce the excavation amount and to omit the tidal gate, the standard cross sections with 
more heightening by embankments and less excavation were studied. As a result, the distances of the 
discharge channel banks is 694m and 1,524m, which are not suitable for the diversion channel since the 
environmental and social impact is quite large. Only for the reference purpose, the longitudinal profile 
and cross sections with the capacity of 1,000 m3/s are shown in Fig. J3.8.1, Fig. J3.8.2, and Fig. J3.8.3. 
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Figure J3.8.1 Standard Cross Section of West Diversion Channel with Slope Protection 
(0km to 69.5km) 

 
 

 

 

Figure J3.8.2 Standard Cross Section of West Diversion Channel with Slope Protection 
(70.0km to Diversion Point) 

 
 

 

Figure J3.8.3 Alternative Cross Section of West Diversion Channel with Slope 
and Riverbed Protection (0km to 69.5km) 

 
 
 

 

Figure J3.8.4 Alternative Cross Section of West Diversion Channel with Slope and 
Riverbed Protection (70.0km to Diversion Point) 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 214 160 
1,500 306 252 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 143 95 
1,500 201 153 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 184 130 
1,500 261 207 

River Bed Width Q 
(m3/s) a (m) b (m) 
1,000 123 75 
1,500 171 123 
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J3.9 Crossing Road 

The crossing roads were treated in the same manner to the ones for Outer Ring Road Diversion 
Channel. 74 bridges along 223.1km of the diversion channel were proposed. All of the national roads 
totaling 21 were connected with newly proposed bridges and additional 53 supporting bridges were also 
proposed (not defining the location). The widths of bridges for the national roads were set to coincide 
with the crossing roads measured on the satellite photo and the ones for the supporting bridges were set 
at 7m, which is the minimum width for Road Bridge in the standard of DOH. 

J3.10 Crossing Canal and River 

The diversion channel also crosses a lot of canals and rivers as Outer Ring Road Diversion Channel 
does. In the same manner with Outer Ring Road Diversion Channel, all of them with the width of or 
more than 2m were connected with siphons. The width of the canals and rivers were measured on the 
satellite photos and those were applied to the ones of siphons. The height of the siphons was basically 
set at one-half of their widths and less than 10m. 

 

J3.11 Gate 

Two gates on West Diversion Channel were proposed. Those were basically closed during the 
ordinary time and opened during floods. Figure J3.11.1 shows the gates for the diversion channel whose 
capacity is at 1,000 m3/s. 

 

 

 

Figure J3.11.1 Gate at Diversion Point and Tidal Gate 
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Fig. J1.3.1 Result of Field Reconnaissance (Outer Ring Road Diversion Channel, Downstream) 
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Fig. J1.3.2 Result of Field Reconnaissance (Outer Ring Road Diversion Channel, Upstream) 
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Fig. J1.3.3 Route of Diversion Channels and Ayutthaya Bypass Channel 
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 (Reference: Report for Feasibility Study of East Floodway) 

Fig. J1.7.1 Distribution of Soft Bangkok Clay 
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(Reference: Ms. Shigeko HARUYAMA, “Recent Changes of Flooding in the Central Plain of Thailand,” 

Journal Article, Mie University Scholarly E-Collections) 

Fig. J1.7.2 Layout of Outer Ring Road Diversion Channel and Distribution of Lagoon and 
Mud Spit 
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Fig. J2.3.1 Result of Field Reconnaissance (East Diversion Channel, Downstream) 



Project for the Comprehensive Flood Management Plan 
for the Chao Phraya River Basin in the Kingdom of Thailand 

Supporting Report
Sector J: Figure

 

CTI Engineering International Co., Ltd.  
Oriental Consultants Co., Ltd. 
Nippon Koei Co., Ltd. 
CTI Engineering Co., Ltd. 

F - 7

 

 

Fig. J2.3.2 Result of Field Reconnaissance (East Diversion Channel, Upstream) 
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Fig. J2.8.2 Standard Cross Section of East Diversion Channel with Slope Protection 
(0km to 94km) 

 
 

   

 

 

Fig. J2.8.3 Standard Cross Section of East Diversion Channel with Slope Protection 
(95km to 135km) 

 
 

 

 

 

Fig. J2.8.4 Standard Cross Section of East Diversion Channel with Slope Protection 
(135km to Diversion Point) 
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Fig. J3.3.1 Result of Field Reconnaissance (West Diversion Channel, Downstream) 
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Fig. J3.3.2 Result of Field Reconnaissance (West Diversion Channel, Upstream) 
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Fig. J3.8.2 Cross Section of West Diversion Channel with Emphasis of Heightening 
(0km to 69.5km) 

 
 
 

 

 

Fig. J3.8.3 Cross Section of West Diversion Channel with Emphasis of Heightening 
(70.0km to Diversion Point) 
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