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Year

1900
1907
1908
1909
1910
1911
12
1913
114
1915
1916
1917
1918
141y
1920
1921

1922
1923
[$TRA]

925

1420

1927
1918

142y
1930
1951

Apr.i

0.0
L]
35.9

5.0

rable

Mav

§3.2
184.2
267.4
200.3
191.5
1.2
141.3
bE.»
190.1
9.0
VRN
87.0
417.3
179.8
R2.0
188.5
215.7
202.1
9.7
74.0
17.41
440,49
133.9
190.4
170.5

A 4-1 Monthly Rainfall Record 4t A.

Jun.

52.5
117.9
122.8
120.4
158.5
108.0
145.3

82.0
140.0

130,49
5.6
1.0.3
207.5
46.0
i09.8
177.7
122.5
202.8
132,06
14,2
5.4
81.0
db.2
156.7
76.4
188.0
180.6
130.7
90.0

Jui.

124,58

91,7

190.8
3431
157.5
0.3
95.8
120.5
3.6
92.1
83.5
95.3
159.3
200,06
119v.0
150.7
flo.t
07.8
164.2
192.5
al.bh
0i0.t
257.0
187.2
125.6
102.0
323.1
269.2
2a1.4
144.1
209.0
295.2
193.4
228.6
168.0

Aug.
921.5
155.8
387.5
215,06
8.5
134.3
226.3
157.6
2.2
148.4
1.7
228.8
57,4
186,58

279.9

246,35
171.0
338.8
169.0
178.6
125.0
140.8
184.8
193.7
198.5
140.1
282,
266.1
169.0
176.4
73.2
m.?
287.0
234.0

Scp,
31,1
206.8

236.0

2480

306.9
5431.6
305.5
209.9

65.4

889.0
204.7
378.8
37.2
114.4

200.46
173.7
Hi.a
376.9
3nl.7
135.8
259.5
2935.4
293.0
342.06

8.5
2.5
173.0

247.0

195.0

Oct.

6l.2
156.6
1329
176.9

52.7

§2.2
124.3
126.6

52.9
125.4
171.2
205,60

3.4
194.1
[d,5

0.0
145.6
3.7
1.6
140.8
4.5

215,14
113.4

18.3

44,1

38.6

127.8
118.6
8.0
181.7
45.5
P
89.2
59.5
62.0

- to be continued -
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Muang, Chiang Mai (07013}

{Unit: mm)

Yov. . Dec. Jan. Feh, Har
12,9 0.0 42.0 4.0 11.3
30.4 0.7 0.4 0.0 7.3
116.6 4.0 4.0 8.3 0.0
68.0 0.0 0.0 0.0 93.8
0.3 0.0 0.0 0.8 2.7
5.4 8.1 t4.8 0.0 a.0
107.1 g.0 0.0 0.0 11.1
0.0 10.0 0.0 o.u 0.3
106.8 4.0 6.3 0.0 0.0
117.2 6.8 n.u g.0 0.4
19.7 1.8 235.0 0.0 0.8
§17.00 J8.8 5.9 0.0 5.6
33.% 7.8 0.0 3.0 .3
19.9 5.2 0.0 0.5 71.6
75.9 13.5 0.0 1.5 491
J4.2 0.0 6.0 0.0 47.0
[ ALV % 3.5 0.9 6.0 23,1
4B. 3 0.a 14.3 0.0 84.4
64,0 G.6 .0 0.0 9.4
10.5 23.3 31.8 0.0 57.2
43.8 51.0 0.0 0.0 7.0
15.8 0.5 0.0 19.9 1.5
0.9 0.0 0.0 12.2 25.0
7.2 8.7 {t.0 1.7 15.4
40,5 7.5 7.3 0.0 1.3
0.0 3.3 0.0 0.0 21,2
12.7 15.9 0.0 a.0 0.0
14.4 0.0 0.0 4.0 0.0
3.1 9,0 1.5 0.0 8.5
72.4 41.3 0.0 5.8 8,3
0.0 0.0 0.0 26.8 0.0
16.5 38.2 0.0 0.0 0.0
.0 0.0 0.0 7.0 0.0
95.0 0.0 0.0 4.0 0.0
113.3 0.0 0.0 0.0 a.0
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Water
Year_
1941
1942
1943
1944
1945
1946
1947
judsy
1944
1950
195}
1952
19553
19544
1955
1950
1957
1958
1959
1960
194
1962
1963
1904
1965
1966
1967
1968
1969
1970
197])
1972
1973
1974
1975
1976
1977
1978
1979

Mean

Note) -

e
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Apr. My Jun, Jul, Auﬁ. Sep., Oet. Nov. Nee, Jan. Feb. Har, Total

5.5 130.1 93.0 62.0 191.0 167.2 182.6 3.0 0.0 0.0 0.0 33.0 857.4
104.0 187.0 272.3 124.4  477.5 191.1 56.2 72.0 0.0 0.0 0.0 0.0 1,494.5
38.0  92.1 125.5 - - - - - - 1.0 54.5 0.0 -

0.5 106.0 119.0 3 209.0  273.0 127.3  127.0 1.5 17.4 0.0 9.5  1,157.7
76.0 153.1 234.0 263, 202.5 271.3 13.2 Q.0 14.0 0.0 16.0 5.2 1,258.8
69.0 153.8 71.2 92, §50.1 170.3 209.2 41.1 0.0 26.9 5.3 3.5 997.7
138.6  61.8  200.§ §3.2 279.5 458.3 115,2 0.0 0.0 0.0 0.0 58.7 1,396.1
55,2 194.1 72.9 88.3  210.9  341.7  239.3 0.0 0.0* 0.0 0.0 0.0 1,202.4
91.6  96.7  91.5 108.1 2j6.2  334.8  165.9 91.4 0.0 0.0 0.0 0.0 1,196.2
45.9 5.0+ 112.0 110.2 291.8 374.9 103.3 156.5 12.3 0.0 0.0 20.2 1,377.1
41.5  144.7 190.8 260.4 163)3  296.7 216.5 74.6 15.8 0.0 0.0 68.1 1,470.4

0.0 175.9  200.0 1w7.0 20,7 225.5 123.4 39.8 n.n 20.0 74,2 0.0 1,195.5
152.1  156.6 338.1 196.4 [51.9 38u.2 291.2 77.3 0.6 0.0 e.0 6.0 1,780.4
33.4 273.8 32.5 54.0 300.2 288.4 153.9 6.5 4.9 0.0 B.5 51.2 1,217.3
119.2 139.7 19812 157.0 166.6 223.8 81.7 50.0 0.0 0.0 t1.6 0.0 1,147.8
39.2  3il.2 13b.3 223.53 200.0 341.0 50.0 dh 0.5 0.0 0.6 0.0 1,312.7
101.2  54.9  204.0  }57.6 6.0 208.7 85.2 0.0 0.1 32.3 0.0 32,9 1,123.8
20.4 149.5 144.1 164.4 214.7 211.8 158.3 0.5 0.0 I5.4 0.0 16.9 1,097.0
35.8  127.1 94,7 104.8 18§.7 290.5 19.7 0.0 0.0 15.4 0.0 7.9 944.6

6.1 2561 142.2 233.9 219.1 281.9 126.3 25.0 B9 1.8 33.3 22.5 1,433.1
56.0  259.0  l06.4  102.8B  JB6.9  473.1  137.9 15.2 60.6 0.0 0.0 7.5 1,502.4
28.0 8.6 §7.7  211.9 130.4  205.0 8.7 5.9 0.0 0.0 l.6 0.0 966.3
35.6 17.5 140.3 125,58 280.4 127.0 iBB.0  123.2 1.9 1.9 ¢.0 11.9  1,054.1
062.8 133.5 88,7 225.8 124.1 292.2 [34.1 19.5 1.5 0.0 0.0 0.0 1,082.2
20.2 71.1 72.9 68.6  284.1 148.3 185.6 48.1 75.8 3.6 0.3 0.0 988.6

7.5 140.8 S50.4 202.2  236.7 §31.4 77.7 5.8 0.5 6.2 n.o 2.1 867.3
32.2 106.8 173.6 200.5 144.7 529.4 54.9 97.8 3.7 3.8 0.0 7.7 1,357.3
122,4 123.2  245.6  150.8  30).5  184.1  110.4 9.1 0.0 5.5 0.0 0.0 1,252.6
22.4 278.5 91.9 150.60 340.5 163,8 92.3 18.9 0.0 0.4 1.8 91.6 1,208.7
69,9 352.0  244.9  179.4  348.7  194.7 37.8 7.1 35.1 0.0 0.0 17.2 1,486.8
33.1 245.0 173.0 209.6  324.8 194.8 130.4 24,1 11.0 0.0 6.3 5.2 1,447.3
156.1 65.0 b1.2 70.0 264.3 193.2 46.4 Ie4.7 17.4 0.0 0.0 B&6.5 1,154.8

4.4 163.0 126.7 233.5 330.1 295.5 3.2 25.0 0.0 0.0 a.0 11.2 1,221.4
51.6 88.4 106.4 159.9 203.2 278.6 171.3 90.8 5.0 74.9 4.5 3.5 1,238.3

7.8 171.6 185.8 190.9 378.4 243,2 168.9 77.7 53.2 0.0 5.4 6.5 1,489.4
20.8 173.7 #8.9 97.3  209.7 198.1 225.8 3.1 B.1 63.2 2.2 35.0 1,123.9
90,2 121.0 98.3 120.1 222.5 303.6 164.2 3.0 49.2 34.6 16.3 0.0 1,223.0
13.9 198.2 6l.9 445.7  279.4 211.5 70.0 2.1 6.3 0.0 0.7 1.7 1,291.4
63,1 194.3 171.1 89.% 144.7  201.3 6.2 ¢.0 0.0 0.0 0.0 20.0 89C.6
46.3 150.0 133.6 167,33 223.3 284.2 127.4 43.6 11.9 7.6 5.6 16.9 1,1872.7
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Year

1921
22
23
24
25

27

-~

J5
44
47
48
49
1950
51
52
53
54
55
a0
57
58
59
1964
6]
6
(154
g
b5
{13
67
H8
6%
1970
71
72
73
74
75
b
77
78
79

Mean

Page 35
Table A 6-1 Monthly Runoff Record at P-1 Gaging Station
BA = 6,350sg.km
(Unit: MCM)

Apr. May Jun, Jul, Aug, _Sep.  Oct. Nov. {lec. Jan. Feb. Mar. Total
33.60 37,70 45.00 73.30 212.00 391.00 295.00 I158.00 112.00 75.00 50,90 29.60 1,515.10
1080 56.30 §3.50 93.10 163.00 322.00 230,00 166.00 110,00 72,80 49.00 42,40 1,399.00
37.50 63.20 87.30 64.00 251,00 198.00) 260.00 122.00 B9.80 65.00 44.00 44.20 1,326.00
55,40 62.80 101.00 142.00 339,00 397.00 233.00 165.00 130,00 93,10 60.60 d47.50 1,826.40
19,20 57.90  77.10 108.00 151.00 402,00 225,00 131.00 104,00 86.90 56.00 44.70 1,492.80
21,50 37.60 70.10 101,00 245.00 330,00 368,00 280.00 170,00 111.00 72.70 55.00 1,880.90
03.00 177.00 170.00 208.00 239.00 200,00 $2].00 175.00 115.00 70.60 44,40 38.70 2,022.00
4020 43.40 148.00 303,00 229.00 183.00 171.00 141.00 85.90 59.00 45.40 49.40 1,498.30
30,10 48.80 91.20 108,00 329.00 667.00 228,00 125.00 97,90 6500 39.00 35,80 1,871.80
3320 96.20 85.80 234,00 247.00 336.00 223,00 122.00 B83.50 02.80 39.20 33.090 1,506.70
29 80 32.20 28.60 33,10 94.90 232,00 73.10 36.40 37.10 33.80 30,10 27.90 68400
35.10 31.50 38.90 176,00 125.00 3$1.00 353.00 150.00 105.00 72.10 52.10 46.70 1,576.40
43.00 86.00 90,00 289.00 674.00 S24.00 254.00 148.00 114,00 87,90 65.50 48.40 2,437.70
44,70 43.50 80,30 143,00 231.00 357,00 360.00 130,00 106,00 75.80 49.30 40.70 1,662.40
34010 76,20 88,40 189,00 242,00 454.00 342.00 239.00 158,00 102.00 74,30 54,20 2,n54.gq
9 5.00 80,40 227,00 192.00 304,00 136.00 73.70 73.20 S55.40 51.90 59,50 1,393.5(
jg:lg gz.nn 117.00 210,00 200.00 683,00 241,00 12700 137,00 95.00 56.80 47.80 2,024.00
41,20 183,00 328.00 269,00 606.00 555,00 381.00 240.00 180.00 133.00 79.90 77.80 3,076.90
61.E0 83.30 121.00 193,00 551.00 635,00 384.00 231.00 236.00 142,00 93,10 91.70 2,822.20
g0.00 109.00 119.00 107.00 380,00 388.00 193,00 128.00 121.00 104,00 96.20 89.20 1,524.40
75.50 71.10 99,30 83.40 234.00 416.00 200,00 140.00 131.0a B2.80 59.20 S6.40 1,747.80
47.80 G430 277.00 185.00 488.00 645,00 25104 202,00 150,00 102.00 72.60 72,90 2,557.70
56.00 63.00 99,10 214.00 469.00 725,00 265.00 245,00 172,00 168.00 123.00 110,00 2,709.10
61,60 T0.200 O6R.00 208,00 211.00 221,00 23160 144,00 124,00 127,00 108.00 140,00 1,733.70
125.00 153.00 169.00 220,00 327.00 503.00 485,00 119.00 158,00 81,50 60,10 66.00 2,475.60
L. 70 109,00 103,00 79,70 274,00 301,00 284.40 127,00 90,30 75.10 43.60 43,40 1,591.80
57.80 98,10 134.00 183.00 312,00 487,00 296,00 154,00 10000 76.10 53.20 41.10 1,992.30
38.80 123.00 122,00 114.00 188.00 300,00 539,00 163.00 129.00 107.00 72.10 S51.68 1,949.50
38,70 68,40 93,30 175.00 434,00 4035,00 403,00 310,00 210,00 168,00 97.20 72.50 2,563.10
40,70 §8.50 155.00 178,00 272.00 Jo7.00 531,00 265.00 189,00 152,00 89,30 75,40 2,52]1.40
54,200 63.20 180,00 218.00 317,00 470,00 506,00 192,00 173.00 113.00 70.40 65.90 2,337.70
37.60 50,500 F8.10 122.00 319.00 735.00 300,00 196,00 140,00 [07.00 104,00 5B.60 2,209 80
50,70 106.00 135,00 L47.00 433,00 345,00 346,00 235.00 170,00 103,00 07.30 B2.60 2,369.60
S1.E0 143,00 195,00 68,90 186,00 281,00 318.00 121.00 114,00 73,40 43,20 38,20 1,582.80
31,30 63.20 162,00 116,00 432,00 420,00 233,00 L3300 89,70 58,70 38.70 25,10 ]1,842.70
28,10 114,00 92,70 190,00 527,00 647,00 275,00 154,00 126,00 &3.10 37.10 27 20 2,279.20
22,00 20,80 11100 65.30 208,00 345,00 258,00 102,00 63 80 37.30 36.60 17.30 1,396.10
17.20 30,10 52,30 59,90 180.00 313.00 181,00 82,80 S55.50 32,90 19.70 14,90 1,079.30
11.80 45.00 80.00 95,10 278,00 S81.00 293,00 98,00 76,00 40.50 34,80 23.40 },663.80
15,10 51,200 31.60 55,30 178.00 360,00 187,00 104,00 163.00 58,30 34.60 20,70 1,238.80
23,70 82.80 101.00 86,00 IL2.00 600,00 356,00 177.00 131,00 77.10 50.40 4D.00 2,037.00
2E.I00 57,20 30050 155.00¢220.00 165.00 301.00 104,00 79,70 37.10 26,50 22.80 1,247.30
18.60 10,80 02,20 90.00 388.00 266,00 381.00 401.00 17000 96,20 47.90 26,30 1,867.00
20,60 134.00 89,70 210.00 199,00 373,00 388.00 202,00 131,00 74,60 45.20 2660 2,014.70
22,90 37.50 99,30 J8.50 206,00 349.00 319400 332.00 191,00 9100 3040 23,00 1,759.10
10,90 50,30 ol1.50 S2.00 323,00 433.00 195.00 153,00 102,00 59,50 26,90 26.70 1,499,380
33.20 6R.10 92,20 09.10 253.00 610,00 298.00 44,00 97,30 43.00 24,10 16.30 1,784.30
47,20 70,50 98.70 133.00 361.00 243,00 220,00 112,00 67,90 38,70 27.40 17.80 1,448.20
B.13 72,80 113,00 148,00 S79.00 273,04 212.00 155,00 86,20 1,30 23,50 19.70 1,761.63
23,90 208.00 270.00 357.00 782.00 757.08 376.00 216,00 271,00 110.00 46 80 32.20 3,455.90
18.30 142,00 154,00 042,00 §77.00 737.00 586.00 206,00 199,00 105.00 46,90 25 .40 3,832.60
49,100 27,60 65,80 32.06 3M2.00 301,00 362.00 325.00 230,00 83,20 34,00 33,00 1,975.70
7.28 96,70 218,00 377,00 3,176, 1,173X4571.00 282,00 210,00 99,30 36.30 25,20 4,271.88
23,40 115,00 132,00 61.40 430,00 S550,00 29500 304,00 144,00 143.00 31.60 14.80 2,350,70
7.75 5060 331.00 347,00 719.00 891,00 10,00 355.00 234 00 103.00 45.30 23.20 3,719.85
2010 84,50 103.00 33,00 202,00 387,00 353.00 190,00 133,00 96.60 11.00 7.96 1.62].l6
52,40 B9.10 63.30 66,00 142.00 §76.00 354.00 238,00 137.00 134.0n 48,30 25,70 1,925.80
10,60 97.20 91.90 525.00 551.00 660,00 425.00 185.00 166.00 57.60 27.20 4.80 2,801.30
2.15 64.80 164.00 39.50 157.00 131.00 311.00 93.00 92,40 17.40 S.68 2.41 1,080,34
38,54 79.35 115.56 162.57 343.40 455,85 319.93 182.02 133.56 84.83 52.29 43.07 2,011.43
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Téﬂie A 6-13. Correlation of Monthly Runoff at P-13
L and P-34 Gaging Statioms

Coefficients of /

Correlation Regression Equation =

Month Coefficient a b

April 0.66 0.215 0.32
May 0.43 0.193 3.74
June 0.80 0.328 0.01
July 0.74 0.458 -4.10
August 0.79 0.311 17.94
September 0.90 0.364 6.29
October 0.65 0.218 9.58
November 0.84 0.345 -2,18
December 0.82 0.392 -3.11
January 0.54 0.304 0.51
February 0.18 0.135 4.54
March 0.55 0.471 -3.05

Note)
1. This analysis is based on monthly runoff data for 13 years
from 1967 to 1979,

2. 1/ ... Regression equation as follows;
Qv =a x Qi3 +b
Qas : Monthly runoff at P-34 (MCM)
Qi3 : Monthly runoff at P-13 (MCM)

a,b : Coecfficients



Table A 7-1

Maximum Discharge at P-1 Gaging Station

Momentary
Gage Height Oischarge
(MSL, m) {cms } Date
one time darly reading

304.69 447 Oct. 10
304,43 335 Sep. 1
304 .68 460 Aug. 16
304.66 433 Sep. 3
309.49 352 Sep. ©
304.53 383 Sep. 28
30402 294 Sep. 1
304.55 386 Aug. M
303.76 257 Aug. 11
304.65 422 Oct. 50
304.17 334 Oct. 6
3,76 437 Oct. 29
304,00 339 Oct. 3
304.63 485 Sep. 27
303.88 316 Aug, 17
304.56 452 Aug. 20
304.37 494 Sep. 14
. 304 .46 582 Aug. 30
303.59 425 Aug. 27
304,67 729 Aug. 25
304.10 590 Aug. 20
304.72 699 Sep. 23
303.96 505 Sep. 29
304.50 662 Sep. 24
304.48 569 Jul., 35
303.82 461 Oct. 11

304.76 729

River
Station
Drainage Arca

Left Bank Llevation : 304.66 (MSL, m
Right Bank Elcvation :

Appendix A
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Mae Ping River
Nawarat Bridge

6,355 sq.hm

Daily Mean

304.25 (MSL, a}

Data Source : Processing Sectfon, Hydrology Division, RID

Gage Helght Discharge ™
{MSL, m) {cms) ‘_@::
303.58 245 Oct
304.00 331 Oct,
304.18 382 bep ]
304.05 344 Sep |
303,72 271 Qct
304,27 412 Ot
303.78 283 Jul g
304 .48 498 Sep »
303.78 283 Sep 1
503.08 164 Sep
304.23 398 Sep
304.63 602 Aug
304.44 479 gt
304.18 382 Sep !
303.69 265 Sep ¢
304.49 563 Sep
304.48 498 Aug
304.30 116 g
303.98 326 Aug )
303.83 293 Sep ;
304,38 454 Sep. )
303,53 522 Sep., -
304.25 398 Jul -
304.58 570 Sep. .
304,33 M5 Sep .-
304.62 423 Aug ,
304.57 408 Oct |7
304.23 323 Sep 1™
304.58 411 Sep ¢
ang. oo 416 Oct >
304.90 490 Sep. o
304.64 438 Aug. .
304,07 440 Oct ©
304.37 327 Sep
304.07 457 Aug. i
304.01 420 Sep
a3 322 Sey
304.49 37 Sep !
303.98 287 Sep
304.51 379 Aug 3
303.76 257 Avp D
304,65 422 Oct.d 5
304.16 336 Oct 0.y
304.76 437 Oct
303.92 326 Oct &7
304.62 482 Sep T
303.87 315 Aug 7
304,51 444 Aug 13
304.31 484 Sap '1
304 .46 582 Aug ! i
303.51 408 aug o o
304.65 716 Aug. !
303.84 524 TR
304,64 679 Sep.: l‘?,
303.79 473 Sep Vs
304.43 640 Sep. it
304.38 552 Jul. o
303,74 445 et
304.90 716
v
47

L ety .
Haziiat o, el

3

o

RN

2
o



Appendix A
Page 49

Table A 7-2 Annual Maximum Discharge at P-5 Gaging Station

River : Mae Kuang River

Station : Tha Sing Bridge

Drainage Area :@: 1,665 sq.km

Left Bank Elevation : 295.508 (MSL,m}

Right Bank Elevation : 295.790 (MSL,m)

Momentary Daily Mean

Water Gage Height Discharge Gage Height Discharge
Year (MSL, m) (cms} Date (MSL, m) (cms) . Date
1951 294.20 212 Sep. 9 294 .15 209 Sep. O
1952 294.74 251 Sep.22 294 .73 250 Sep.22
1953 293.66 177 Sep.17 293.65 176 Sep.17
1954 294 .38 258 Oct.10 294 .33 252 Sep.10
1955 293.72 132 Aug .27 293.72 129 Aug.27
1956 294 .68 267 Aug.16 294 .66 265 Aug .16
1957 295.12 253 Sep. S 294 .56 225 Sep. 5
1958 293.02 128 Sep.24 292 .98 127 Sep.24
1959 294.13 243 Aung .25 294 .10 239 Aug.25
1960 293.68 154 Sep.17 293.63 151 Sep.17
1961 254 .62 242 Aug.24 294 .57 238 Aug.24
1962 294.30 . 219 Oct.18 294,24 215 Oct.18
1963 294.30 219 Nov. 2 294 .30 219 Nov. 3
1964 293.90 192 Sep.10 293 .80 186 Sep.10
1965 294 .70 248 Oct.31 294 .52 235 Nov. 1
1966 293.65 176 Sep.l4 293.57 171 Sep.19
1967 294 .99 246 Sep.28 294 .95 244 Sep.28
19638 292.67 121 Aug.17 292.62 118 Aug .17
1969 294 .98 296 Aupg.24 264 .92 291 Aug.24
1970 294.64 286 Aug .22 294 .64 286 Aug.22
1971 294 .93 319 Aug .30 294 .92 318 Aug .31
1972 293.71 212 Sep .28 293.67 209 Sep.28
1973 295.10 376 Aug .26 295.05 368 Aug.20
1974 294.09 244 Sep.16 294,08 244 Sep.16
1975 295.10 350 Aug .29 294 .88 326 Aug.29
1976 293.06 144 Oct. 1 292.67 121 Oct. 1
1977 293.53 180 Sep.17 293.48 177 Sep.17
1978 293 .84 207 Aug.l6 293,83 207 Aug.l6
1979 292.82 136 Oct. 5 292.68 128 Oct. 5
Max. 265.12 376 295.05 368

Data Source : Processing Section, Hydrology Division, RID
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- Data Source :

g

Table A 7-3 E

S {

Rlver 2 : Mae Plng Rlver !

Station . _: Ban Tha Sala’ g

Drainage Area : 14,023 sq.km . ;

Left Bank Elevation 274 .859. (MSL,m):

Right Bank Elevation : 274.069 (MSL,m);

Momentary T L Dally Mean : :

Water Gage Height Discharge . Gage Height Dlscharge ) .
Year (MSL, m) (cms) Date (MSL, m) (ems) Date
11958 274.84 424 Sep.26 . 274.83 < - 416 . .. Sep.26
1959 276.24 - 929 Sep.29 276.22. - . 919 . 'Sep.29
1960 275.07 524 Sep.17 275.04 ° 1. 494 - Aug.2l
1961 276.62 988 Oct.23 276.507 .- 940 0ct.23
1962 275.88 883 Oct.17 275.85 . - 868 .. 0Oct.l7
1963 275.57 778 Nov, 3 275.57 ©T 778 * Nov. 3

1964 276.08 © 831 Oct. 6 276.06 - 824 Oct. 6 :

1965 275.91 753 Nov. 4 275.88- - . 742 ..iNov. 4 ;

1966 275.99 737 Sep.19 275.8 © © 695 . Sep.20 :

1967 276.93 1,086 Sep.30 276.89 - -.1,069 : Sep.30 b

1968 274 .64 365 Sep.17 274 .61 361 Sep.17 ¢

1969 276.30 856 Aug.26 276.26 <7 843 - Aug.26 ;

1970 276.43 970 Aug .22 276.39 . 953 . ¢ Aug.22 §
1971 276.64 939 Aug.31 276.62 - -~ 931 » Aug.3l
1972 275.20 501 Sep.28 275.19 - 498 .- Sep.2d9
1973 277.21 1,888 Sep.21 277.12 1,751 « Sep.2l
1974 275.49 637 Sep.17 275.48 - 634 Sep.17
1975 276.98 1,105 Aug .30 276.87 1,065 .- Aug.30
1976 275.96 775 Oct- 29 275.88 - . 747 Oct .29
1977 276.21 840 Sep.23 276.16 822 - 7Sep.d
1978 275.74 696 Aug.18 275.71 686 - Aug.l7
1979 275.09 - 513 Oct. 7 275.05 - 503 ° 'Oct.l2

‘Max. 277.21 1,888 277.12 - 1,751 .

Processing Section, Hydrology Division, RID

S L R SRAR LT T 3 e

B el

Ly T
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:ATable A 7—4" Annual Maxi@um’Diggha?ge at P-30 Gaging Station

River : Mae Kuang River

Station : Ban Kiang Kha Mai

Drainage Area : 466 sq.km

Left Bank Elevation : {(MSL,m)

Right Bank Elevation : (MSL,m)

o0 - Momentary Daily Mean

Water -Gage Height Discharge - Gage Height Discharge
Year (MSL, m) (cms) Date {MSL, m) {cms) Date
1967 T Stream gaging began on Nov. 1, 1969
1968 = 346.54° - 55 Aug.15 346,54 55 - Aug.15
1969 - 347.14 . - 88, Aug.22 346,42 47 Aug.22.
1970 . 348.04 | 212 < Aug.24 347.38 125 Aug.25
1971 - 347.66 148 Jul.l4 347.14 106 Jul.l4
1972 . 347.96 188 Aug.25 347.17 108 Aug.25
1973 349,38 425 Aug .24 347.95 205 Aug.24
1974 .. 347.28 . 118 Sep.12 346,78 75 Aug .18
1975 348.12 216 Aug,25 346,93 87 Aug.25
1976 346,60 48 Sep.28 346.39 32 Sep.28
1977 346.81 69 Sep.22 346,50 40 Sep.22
1978 —— . - - - - -
1979 346 .46 52 Oct. 3 346.02 26.9 Oct. 5
Max. 345.38 425 347.95 205

Note) #/ : Refered to daily discharge record sheet

Data Source : Processing Section, Hydrolegy Division, RID
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Table A 7-5 Annual Maximum Dischérge at P-34 éaging Station

River : Mae Kuang River

Station :  Ban Pha Taek

Drainage Area : 566 sq.km

Left Bank Elevation : . (MSL,m)

Right Bank Elevation : ’ (MSL,m)

Momentary Daily Mean

Water Gage Height Discharge Gage Height Discharge
Year (MSL, m} (cms) Date (MSL, m) (cms) - Date
1974 341.85 229 Sep.12 341.11 96 " 5ep.12
1975 342,42 347 Aug.25 341.77 214  "Sep.22
1976 341.19 85 Sep.28 340.99 49 - Sep.28
1977 342.08 197 Sep. 7 341.42 100 Sep.22
1978 343.05 347 Jul, 3 342.43 242 " Jul. 3
1979 341.13 51.5 Qct. 3 341.03 43.4 Oct. 3
Max. 343.05 347 342 .43 242

Data Source : Processing Section, Hydrology Division, RID
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Table A 12 Flood Computation Program by Unit Hydrograph

C w44 COMPUTATION OF RUNOFF EBY UNITHYDROGRAPH 44

DIMENSION UDC61),HYDCR0), R(Z4), TCF0), NRME (G

DATE UD/4.7.2&. 0,402, 2,71.1,24.8,20.6,18.4:17.%,16.9, 16.3.14.2,12.6
2 12.1,11.6,11.1,10.5,10.0,24¢9.5,9. 0, 8.4, 7.9, 2474, 24&. 9, 6. 3

S, 8, 205,30 4.7, 304, 2,243, 75443, 2, 302, 6,802, 1,1, 6,591, 1,

o B3 s

74+0.57
BETA URSIG. O/ NR/ZE/RUSGTL/
CALL PRCHTCOHSZUNITY —=m-mmemmmmmecmm oo -1/
REARD (12 DABE om0 Base Flow (cms)
100 REGD(1:1.END=929% (NAME(IY, I=1,4) wuuee Flood Identification
READC1,2) (REIIZ I=1 Nl —— e e e e Rainfall {(mm/3 hrs)

P 110 1=1,NRE
110 RLIY=R(I)/UR
N=Rt-+rME-1
DO 120 1=1.N
120 HYD(1)=BASE
DB 130 K=1,NR
L=NU+K-1
J=0
DO 140 I=K.L
J=J+}
140 HYDCI)=HYDC(I)+R(K)Y4UD(J)
130 CONTINUE
DO 1850 I=1.H
150 T(Id=HYD(I)X+3400.+3, *+1E~&
DO 160 I=Z,H
160 TCI3I=TCT14Te 111
NS=0
NE={
WRITE(Z, 2y (NAME(I}, I=1,4&)
DO 170 I=1,H
ME=NE+3
WRITE(Z,4) I,NS:NE,HYD(I), TC(I)
170 NS=NS+Z
GO ToO (0O
299 sTOr
1 FORHATLAAAD
2 FORMAT (16F5. )
3 FORMAT (1M1, 6R4/ 77
1 18 6%, "TIME’ , 2X, " DISCHARGE', 1%, ' ACCUMULATIBN® /
< IH 28X P (HRSY T, X, T (CHSY ', &YX, ' (MCM)Y " /
GOIH AN 70 1 R T ) 1YL 1R T ))
[J FD”N”T‘IH 'rI::‘h 1;:1 I:‘u"":l:{a 2}:: FB.Ch E.X‘DFII-BJ
Ei

e ™

Note) *-1/ System Sub-program; not effect for computation
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FIGURE A 2 CORRELATION OF RESERVOIR INFLOW AND

Cumulative Annual Rainfall at Chiang Mai {mm} 1952- 79
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PROFILE OF MAE PING RIVER
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FIGURE A4 CROSS-SECTION OF MAE PING RIVER
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FIGURE A6 CROSSSECTION OF MAE KUANG RIVER
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RAINFALL {mm)

{cms)

DISCHARGE

FIGURE A8 VERIFICATION OF APPLIED RUNOFF MODELS

[ £FFECTIVE RAINFALLL
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200

—UNIT HYDROGRAPH

~HUNGFF AT OAM SITE (CONVERTED
FROM OBSERVED)
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! S

NN

N

24 48 72 96 120

TIME DURATION {hrs)

192

Time
{hrs)

0- 2

G- 89
9. 12
12- 18
15- 18
18- 21
21- 24
24- 27
27- 30
30- 33
33- 3%
36- 30
39. 42
42- 45
45- 48
48- 51
51. ®

67- 60
60- 62
63- 66

69- 72
72- 75

78- o
B1- B4
B84- 87
87- 80
90- 93
g93- %

§9-102
102- 105
105+ 108
108- 111
11-114
114- 117
117-120
120123
123- 126
126-129
129.132
132-135
135- 138
138- 141
141 - 144
144 - 147
147- 150
150 - 163
153- 156
156 - 159
159162
162- 165
165- 168
168- i1
171-124
174-177
177- 180
180- 183
183- 186
185- 189
189- 192
192- 195
195 198
198 - 21
201- 204
204 - 207
Total

Note: 1/

L

¥

Roinfall {mm}

Runotf {cms}

Observed Corverted
Dbserved Effecive at P-20 at dam site
apV 01 0¥ 11o¥ 13 4%/
26 0.2 Q.2 1.0 134
23 0.2 02 1.0 134
[18¢] 134 0.2 22.7 7
a9 05 0.4 367 448
236 5.8 52 353 431
213 49.7 44 4 437 53.4
281 223 199 1390 169.7
130 11.3 101 315.0 3846
4000 488.4
271.7 338.1
186 7 2280
152.0 1856
131.3 1603
1183 1457
1173 1432
106.7 1303
990 1208
830 1136
8a.7 108.3
8.7 102.2
197 9713
67 917
749 904
737 80.0
T11.0 867
63.0 830
663 Bg1o
613 748
603 736
57.0 636
550 672
520 6315
500 G611
480 58.6
46 0 562
45.0 549
430 52.5
410 801
390 416
330 a6 4
350 44,0
350 427
330 403
320 301
o 37.9
300 66
280 342
270 330
%0 ny
i) 305
240 293
230 281
22,0 269
21.0 256
200 244
200 244
190 32
180 220
70 208
170 08
160 195
150 18.3
150 183
140 171
140 17.1
130 159
120 147
120 147
168.7 903 80.7 4,2408 51784
{45.8 MCM] {55.9 MCM}

3 hour Raniall at Mae Kuang Wesr (073411
Eifectve Floinfalt estumzted by following equation;

Re= 0.0175 A "7

Re- Etfective Rainfall

Elfective Rainfall sdusted 1a be equwvalent ta direct runoff.

Dicect Aunalf = Aunokf - Base Flow = 559 MCM- 13 4 s x 207 hrs x 3600 sec/hr
3 hour Duscharge ol 1973 Flood at P 20

Grmveried by Area Heauo

Runptt® = 1,221 x Runafid! 1221 =

Input Data » Rainianl/
Input Data = Effective Rainfal

13

D A _ot Dam Site

DA, atP-30

. 5695 km
466 g km

Estimated Runoff at Dam Site (cms}
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Tank
Model

26 58/
265
26,5
26 4
26 4
263
263
262
4235
4979
4529
3256
227.8
1526
1749
113.4
1086
1036
985
955
94 4
929
a1.0
sag

840
814
187
760
732
70.5
678
652
626
600
576
552

5,646.1
{53 D MCM)

R Cumulatve Rainfall

Unit
Hydrograph
1Y

122
14

5176
{55.9 MCM}
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'FIGUREn A 91 HYDROGRAPH dF FLOOD (AUGUST 1970)
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FIGURE A 9-3 HYDROGRAPH OF FLOOD (SEPTEMBER 1974)

10

20

30

40

RAINFALL {mm)

50

300

200

100
ELH]
BO

70
60
50

40

ao

DISCHARGE (CMS)

(D e

=L
n

=
-~

o
r’

20

L NI

NV,

A/

6

12 18

6

12 18

6 12 18

3]

t2 18

11/SEP,

12/SEP

13/SEP,

14/SEP,

TIME

DURATION_



RAINFALL (mm)

DISCHARGE {CMS)

FIGURE A94

Appendix A
Page 89

HYDROGRAPH OF FLOOD {AUGUST 1975)
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FIGURE A 95 HYDROGRAPH OF FLOOD (JULY 1878)
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FIGURE AI0O APPLIED TANK MODEL
AT MAE KUANG DAM SITE
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FIGURE A11 APPLIED UNIT HYDROGRAPH AT MAE KUANG DAM SITE

1 10 mm| Effective Rainfall
80 4
4
7
4
7]
70 4
60
50
40
AN
20 / Ly
10
\-—-\____.-
-__—_'—'—'———__
L LR L L) l]lllliillillliilliliIilllllliillllillllil‘rﬁ
0 48 72 120 144 168
Time Duratioin (Hours)
Time Discharge| Time Discharge| Time Discharge| Time Discharge
{hr) {cms) {hr) {cms) {hr) {cms) {hr} (cms)
0- 3 4.7 48- 51 10.0 96- 99 4,2 144 - 147 1.6
3-6 264 |51-54 9.5 99-102 4.2 147-160 11
6- 9 62.2 54 - 57 9.5 102- 105 4,2 150- 153 1.1
9-12 711 857 - 60 9.0 105- 108 3.7 153 - 156 1.1
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18- 21 18.4 66- 69 7.4 114-117 3.2 162-165 0.5
21-24 17.9 69- 72 7.4 117-120 3.2 166- 168 0.5
29- 27 16.9 72-75 6.9 120-123 3.2 168- 171 0.5
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36- 39 12.1 84- 87 5.8 132-138 21 180-183 0.5
39- 42 11.6 87-90 5.3 135-138 2.1
42- 45 11.1 90- 93 8.3 138- 141 21
45- 48 10.5 93- 96 4.7 141-144 21




endix A
Page 93

A

(AVA/SNOL)  35HVHISIO LN3WIQ3S : s

00000l __000fos oo ood's 000 008 ool 05 ol s _
Pre’
] x \
x \
X \\
* P
B26] HV3IA O " —%
L6l BvIN v X
8181 Hvix x ; x
6i6] ¥vIA O .
OMOD3Y Q3AY3SEO x [
7 I > 3
x \n b
gy
| | \\k\‘ o o]
| R \\\
i hvJ Q X x
o = w
‘md
L&
LA 200
\\\ \N..m o
8
NOILLV.LS SNISVS PE~-d 1V
HAAIY ONVNXM YN JO FAHND ONILVH LNIWIQIS G3AN3dsSNs 2iv 34NoId

A9YYHOSIA - M0

(SW3)



APPENDIX B. SOIL






APPENDIX B SOIL

Appendix B-1 Method of Profile Description for Soil Survey

Table B 1-1 Sheet for Soil Profile Survey

Appendix B-2 Soil Profile Description, Profile No.l - No.22

Table B 2-1 Mechanical Composition of Soil Samples
Table B 2-2 Major Chemical Properties at Soil Samples
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Method of Profile Description for Soil Survey

1. Methods of examination of the profile pit

During the field studies, at the selected sites, a pit one meter
deep whercver possible, was dug so that the soil profile could be

examined. Profile examination was undertaken for the following items:

a) General information on the sjte
(1} Date of examination

{2) Location

{3} Elevation

{4) Land form

To provide an understanding of the situation of the prefile, it
is necessary to describe its position and the form of the surrounding

land. The following terms are used:

Physiographic position

Plateau, summit, crest {escarpment), convex, slope, terrace,

valley bottom, plain, depression, etc.

Surrounding land form

Flat or almost flat ---- Slopes not steeper than 2%
Undulating -v-~--eeeoon- Steepest slopes between 2 and 8%
Rolling «------eceonmana Steepest slopes between 8 and 16%
Hilly ==wcecmmmmmmme oo Steepest slopes between 16 and 30%,

the range of elevation being moderate

Steeply dissected ~----- Steepest slopes above 30%, the range

of elevation being moderate
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Mountainous -----=-====--~ Topography shows great variations in

clevation

Where there are any natural or artificial forms of microtopo-
graphy, they should be described. For example, gilgai, terracing,
levees (natural or artificial), etc.

(5) Land use or vegetation

Vegetation should be described in simple terms. If the land is
in use, the nature of the use should be described. In the case of
farmland, the major crops should be listed and as much information
as passible given on methods of soil management, use of fertilizer,

rotation, yield, etc.

b) General Information on the Soil
(1) Parent materials

This term should include information on the origin of the parent
material and, where possible, on the nature of parent rock. For
example, colluvial material derived from granitic rocks, residual
material derived from basalt, calcareous alluvial of the flood plain,

etc.

(2) Drainage condition

The following definition for soil drainage classes is used.
Drainage classes are estimated by judging ground water level, topo-
graphy, existence of compact layer, soil texture, development of soil
structure, etc. More exact determination of this property requires

actual physical measurement.

Very poor drained: Water is removed from the soil so slowly that the

water table remains as or on the surface, most of time.

Poorly drained: Water is removed so slowly that the soil remains
wet for a long period of time. The water table is commonly at

Or near the surface during a considerable pert of the year.



Appendix B-1

Page 3

Imperfectly drained: Water is removed from the seoil slowly enough

to keep it wet for a long period of time but not all the time.

Moderately well drained: Water is removed from the s0il somewhat

slowly, so that the profile is wet for a short period of time.
well drained: Water is removed from the soil recadily but not rapidly.
Somewhat cxcessively drained: Water is removed from the soil rapidly.
Excessively drained: Water is removed from the soil very rapidly.

¢) Soil profile description
(1) Thickness and boundary of soil horizons

ldentification of soil horizons

At first the soil profile is divided into different horizons by
means of any visible characteristics. Individual soil horizons
" jdentified are designated according to the ABC system of horizon

nomenclature.

Boundary

Boundary is recorded according to the clarity as follows:

Abrupt ~------mme - Changing with 1 cm width
Clear ---emmmmvmvmceee o Changing 1 to 3 cm width
Gradual ------oooeoo—- Changing 3 to 5 cm width
Diffuse ~-----"-vreuenana- Changing over S cm width

Shapes of boundary may be described as "smooth', 'wavy" or

"irregular',

(2) Soil texture

Soil texture classification system adopted by the International
Society of Soil*Science (ISS8) is reccommended in Japan. Textural

¢classes afe divided as follows:
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Soils containing less than 15% clay

° poarse sand ---------om--—-oe CoS
° Fine sand ---—-==s---=------~ £S

° Loamy coarse sand ----------- 1.CoS
¢ [gamy fine sand ------------~ LIS
¢ coarse sandy loam ----------- CoSl
% Fine sandy loam ------------~ FSi,
% 0AM mm-emmmm———mm e ——— e L

9 gilty loam ==-==------moomon. Sil

Soils containing 15 to 25% clay

® Sandy clay 10am -w=----ca--u-x SCL
° Clay loam ==-m=m-coummao e CL
® Silty clay loam ----eueeooo- SiCL

Soils containing 25 to 45% clay

® Sandy clay ~-----—e—wommmw sC
® Light clay ~--—-==vrwemmmcmoox LiC
® 8ilty €lay ~—--mmmmmmmmeeeeas sic

Soils containing more than 45% clay

® Heavy clay ~-——m==c----cco-m-n e

Remark 1. Adjective 'coarse and fine" indicates a content of
more than 45% of coarse sand or more than 45% of

fine sand, respectively.

Remark 2. The size of the soil particles is divided into four
fractions according to the method recommended by
I555 as follows:

Fraction name Size of particle, mm in diameter
Coarse sand (CoS) 2to 0.2

Fine sand (FS} 0.2 to 0.02

Silt (8i) 0.02 to 0.002

Clay (0) less than 0.002
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(3) Gravel
The absence or presence, size, quantity, shape, the degree of
weathering of gravel and stones larger than 2 mm in diameter and/or

kind of rock if possible are rccorded.

Size
Very fine ----------- Less than 0.5 cm in the longest diameter
Fine -----ccmmmwmme 0.5 to 2 cm in the longest diameter
Medium ~~-----vwwuem- 2 to 10 cm in the longest diameter
Coarse ==--—-=-=w=m=m- More than 10 cm in the longest diameter

Quantity (on the basis of exposed surface)

Few ----r-oooooomomn- Less than 5%

Common =~------=—-mm- 5 to 10%

Many ---=----o--oooo- 10 to 20%

Abundant ---—-—--eo-- 20 to 50%

Gravel layer -------- More than 50%
(4) Humus

When the laboratory results are available, humus contents are

divided into the following four classes:

Less than 2% -------- None

2 to 5% ~—-——-mmmm—- With some humus (dark gray in color)
5 to 10% ~v-~mvmmreem Rich in humus (very dark color)

10 to 20% -----—--——- Very rich in humus (black in color)

More than 20% ------- Humus soil (deep black and friable)

(5) Peat and muck

The absence or presence, quantity of peat and muck are recorded.
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(6) 50il color

under the field conditions, soil color is determined by compari-

son with the Standard Soil Color Chart published by Nippon Shikisai-

Sha,
Color Chart. Soils are not always homogeneous, often stained and

Tokyo, expressed in the same color notation as the Munsell Soil

mottled showing mosaic-like pattern, therefore, component colors are

described according to Munsell color notation.

(7) Soil structure

Soil structure in the field is described according to the shape,

size and degree of distinctness.

Shape
Plate-1ike: Plate-like, with one dimension (the vertical) limited
and considerably less than the other two; arranged around hori-

zontal plane, faces mostly horizontal.

Prismatic: Prism-like, with one dimension (the horizontal) limited
and considerably less than the vertical; arranged around a

vertical line; vertical faces well defined; vertices angular.
Columnar: Prism-like, as the above, but caps of prism are round.

Angular blocky: Blocks or polyhedrons arranged around a point; all
threc dimensions are of almost equal magnitude; plane or curved
surfaces that arc casts of the molds formed by the faces of the

surrounding peds; faces flattened; most vertices sharply angular.

Sub-angular blocky: Blocks or polyhedrons, as the above, but with

mixed round and flattened faces with many rounded vertices.

Granular:  Spheroid or polyhedrons, arranged around a point; all
three dimensions are of almost equal magnitude; plane or curved
surfaces which have slight or no accommodation to the faces of

surrounding peds. Peds are relatively non-porous.
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Crumb: Spheroid or polyhedrons as the above, but peds porous.

Grade

Structureless: No observable aggregation or no orderly arrangement
of natural lines of weakness; coherent material; massive; non

conherent material; single grain
Weak: Poorly formed indistinct peds barely observable in place.

Moderate: Well formed distinct peds, moderately durable and evident,

but not distinct, in undistrubed soil.

Strong: Durable peds that are evident in undisplaced soil, adhere
weakly to one another, withstand displacement and become sepa-

rated when so0il id distrubed.

Very
Very fine Fine Medium (Coarse (oarse

Granular, crumb <lmm 1-2 2-5 5-10 >1 0mm
Plate-like <lmm - 1-2 2-5 5-10 >10mm
Angular blocky, <5mm 5-10 10-20 20-50 >50mm
Sub-angular blocky

Prismatic, columnar <10mm 10-20 20-50 50-100 >100mm
(8) Pores

Pores are concerned with cavities within the s0il mass and clod
surface. The nature and abundance of pores are undoubtedly of im-

portance in relation to the physical properties of the soil.

Size

The size may be divided on the basis of the diameter into the

following classes:

Very fine -----ce-wmuo__ Less than 0.5 mm
Fine -s~--c-emmmmme 0.5 to 2 mm
Medium --wremmmmmemeoe 2 to S mm

Coarse —-—weomccmmecea More than 5 mm
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Abundance
Abundanct

The abundance is described by cvaluating the proportion occupied

by the pores, as follows:

Few =-===--= Pore space occupies less than 5% of the clod
Common ---==- Pore space occupies 5 to 10% of the clod

Many =------ Pore space occupies 10 to 30% of the cled
Abundant --- Pore space occupies more than 30% of the clad

(9) Oxidative sediments (Mottlings)

The presence of oxidative sediments or color mottlings in a soil
profile may be of great significance in relation to soil forming pro-
cess or drainage pattern., Oxidative sediments mainly consist of
various compounds of iron and manganess oxides. The shapc, abundance,

contrast and color of mottles should be recorded.

Shape

Tubular: Tube-shaped hollow mottles, formed around coarse Toot

channels more than 2 mm in diameter.

Fine tubular: Tube-shaped mottles formed around root channels less

than 2 mm in diameter.
Diffuse tubular: Tubular mottles with diffuse borders
Filmly: Film-like mottles with dominant two-dimensional extensions
Spotty: Round shaped motties with slightly diffuse borders

Cloudy: Faint mottles with three dimensional extensions and diffuse

borders

Concretion: Round shaped hard separation, with concentric internal

structure.
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Abundance

Few ---=~--- Mottles occupy less than 2% of the exposed surface

Common —~--- Mottles occupy 2 to 10% of the exposed surface

Many ------- Mottles occupy 10 to 20% of the exposed surface

Abundant --- Mottles occupy 20 to 50% of the exposed surface

Mosaic ----- Mottles occupy more than 50% oy the exposed surface
Contrast

Faint: Indistinct mottles, detected only on close examination; huc

and chroma of matrix and mottles closely related.

Distinct: Mottles not striking but readily seen; matrix and mottles

differ by 1 to 2 hues and several units in chroma and value.

Prominent: Conspicuous mottles are an outstanding feature of the
horizon; matrix and mottles differ by several units of hue,

value and chroma

Color of mottles

In most cases, the standard color name may be given to describe
the color of mottles. Munsell color notation should be applied if

necessary.

(10) Compactness

Compactness is determined with Yamanaka's cone penetrometer.
Values in mm read on this apparatus show the strength of resistance
of the soil to the penetration of conical part of the instrument,.
consequently, the values indicate not only the compactness of soil

but also its adhesion capacity. The grade is expressed as follows:
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Values recorded

LOOSE ——m=m~mmm==mm——mo o Less than 10 mm
Slightly'compact' ------- i1l to 18 mm
Compact, ====-=nm=w--=m-e- 19 to 24 mm
Very compéct ----------- 24 to 29 mm
Extremely compact ------ More than 30 mm

(11) Llectric conductivity

Portable EC meter, y mho/cm.25°C

(12) Plasticity

For the determination of plasticity in the field, supply enough
moisture to the soil material and roll it between thumb and fingers.
When the soil material no more adheres to the fingers, it becomes a

wire. Degree of plasticity is described as follows:

Non plastic No wire is formed
Very slightly plastic Wire formed but easily deformable
Slightly plastic Wire about 2 mm in diameter is formed
Plastic Wire about I mm in diameter is formed
Very plastic Wire more than 1 cm in length is formed

(13) Stickiness

For the determination of stickiness in the ficld, soil material
is pressed between thumb and fingers, and its adherence is recorded.

Degree of stickiness is described as follows:

Non sticky: After release of pressure, practically no soil material

adheres to thumb or Fingers.

Slightly sticky: After release of pressure, soil material adheres
to both thumb and fingers, but comes off from ecither one rather

cleanly.
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Sticky: After release of pressure, soil material adhers to both

thumb and fingers and tends to stretch somewhat.

Very sticky: After release of pressure, soil material adheres strongly
to both thumb and forefinger and is definitely stretched when

fingers are separated.

(14) Root distribution

For each horizon, the distribution of plant root is described

on the basis of exposed surface as follows:

FeW oo Less than 5%
Common --=—-——c—mvoomeoo 5 to 10%
Many e 10 to 20%
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Soil* Profile Description, Profile No.l - No.22
Profile No.l
Date of survey : 11 June 1981
Location . Doi Saket, Changwat Chiang Mai
Physiographic position : Low terrace, lower part
Surrounding land form : Flat to, gently undulating
Land use :  Paddy field
Parent material : 0ld alluvial deposits
Great soil group : Low Humic Gley Soils
Soil series : San Sai Series (Sai)

Profile description;

Apg:

Blg:

B2g:

Cg:

0 - 20 cm, Brownish gray (7.5YR5/1) sandy loam (SL} with some
humus, common distinct fine tubular and filmy orange (7.5YR6/6)
mottles, weak medium subangular blocky structure, common fine
pores, slightly compact (12 mm), slightly plastic, slightly
sticky EC 202 p mho/cm.25°C, common roots. Clear smooth

boundary

20 - 35 ¢m, Dull orange (7.5YR7/3) sandy loam (SL), common
distinct fine tubular and filmy brown (7.5YR4/4) mottles, weak
medium subangular blocky structure, common fine pores, slightly
compact (17 mm), very slightly plastic, slight sticky, EC 258

u mho/cm.25°C, few roots. Gradual smooth boundary

35 - 70 cm, Light brownish gray (5YR7/2) loamy sand (LS),
common distinct cloudy orange {7.5YR6/6) mottles, single grain,
common fine pores, slightly compact (18 mm) non plastic, non

sticky, EC 240 u mho/cm.25°C. Gradual smooth boundary

70 - 100 cm, Light gray (5YR8/2) loamy sand (LS), few distinct
cloudy orange (7.5YR6/6) mottles, single grain, common fine

cores, compact (22 mm), non plastic, non sticky, EC 240 p
mho/cm.25°C

* Ground water ievel: 70 cm
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11 June 19381

Ban Ton Pao, Changwat Chiang Mai
Semi-recent terrace

Flat to gently undulating

Paddy field

Semi-recent alluvial deposits
Low Humic Gley Soils

Hang Dong Series (iid)

Apg: 0 - 15 cm, Grayish brown (7.5YR6/2) sandy loam (SL), with

some humus, common distinct failmy brown (7.5YR4/6) mottles,

weak medium subangular blocky structure, many fine pores,

slightly compact, slightly plastic, slightly sticky, common

roots. Clear smooth boundary

Blg: 15 - 35 cm, Grayish brown (7.5YR5/2) sandy loam (SL), common

distinct failmy bright brown (7.5YR5/6) mottles, weak medium

subangular blocky structure, common fine pores, slightly com-

pact, slightly plastic, slightly sticky, few roots. Gradual

smooth boundary

B2g: 35 - 70 cm, Dbull brown (7.5YR5/3) sandy loam (SL), common

distinct cloudy bright brown (7.5YR5/6) mottles, moderate

medium subangular blocky structure, common fine pores, slightly

compact, slightly plastic, slightly sticky. Clear smooth

boundary

[ICg: 70 - 100 cm, Brown (7.5YR4/6) light clay (LiC), common distinct

cloudy brown (7.5YR4/4) mottles, weak coarse subangular blocky

Strucutre, common fine pores, compact plastic, sticky

Date of survey
Location

11 Junc 1981
Ban Pa Khang, Changwat Chiang Mai
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ysiographic position : Semi-recent Lerrace
rrounding land form : Flat to gently undulating

nd use : Paddy field

Parent material : Semi-recent alluvial deposits

Gr

pat soll group :  Low Humic Gley Soils

Soil series : Hang Dong Series (lid)

Profile

Apg:

Blg:

IIClg:

1IC2g:

111C3g:

description;

0 - 15 em, Dull yellowish brown (10YR4/3) loam (L), with some
humus, common distinct filmy reddish brown (5YR4/8) mottles,
weak medium subangular blocky structure, many fine pores,
slightly compact, slightly plastic, slightly sticky, common

roots. Clear smooth boundary

15-- 27 cm, Brownish gray (10YR5/1) clay loam (CL), common
distinct filmy reddish brown (5YR4/8) mottles, weak medium
subangular bleocky structure, common fine pores, slightly com-
pact, plastic slightly sticky, few roots. Gradual smooth

boundary

27 - 55 cm, Grayish yellow brown {10YR5/2) sandy loam (SL),
common distinct cloudy bright reddish brown (5YR5/8) mottles,
weak coarse subangular blocky structure, many fine pores,
slightly compact, slightly plastic, slightly sticky. Clear

smooth boundary

55 - 70 cm. Grayish yellow brown (10YR6/2) sand (S), single
grain, many fine pores, non plastic, non sticky. Clear smooth

boundary

70 - 100 cm, Dull yellowish brown (10YRS/3) sandy clay (SC),
common distinct cloudy bright reddish brown (5YR5/8) mottles,
weak coarse subangular blocky structure, common fine pores,

compact, plastic, sticky
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pate of survey ¢ 11 June 1981
Location . : Ban Mae Pong near Iluai Bom, Changwat
Chiang Mai
Physiographic position : Alluvial plain
surrounding land form : Flat
Land use : paddy field
Parent material : Fresh water alluvial deposits
Great soil group :  Fresh water alluvial soils
Soil series :  Ratchaburi Series (Rb)

Profile description:

Apg: 0 - 15 cm, Brownish black (10YR3/2) light clay (LiC) with
some humus, common distinct fine tubular reddish brown (5YR4/G)
mottles, weak medium subangular blocky structure, common fine
pores, slightly compact (15 mm), plastic, sticky, EC 240 p

mho/cm.25°C, common roots. Clear smooth boundary

Blg: 15 - 35 cm, Brownish gray (10YR4/1) light clay (LiC} with some
humus, common distinct fine tubular reddish brown (5YR4/3)
mottles, weak medium subangular blocky structure, common fine
pores, slightly compact (14 mm), plastic, sticky, EC 254 u

mho/cm.25°C, common roots. Gradual smooth boundary

B2p: 35 - 70 cm, Brownish gray (10YR5/1) light clay (LiC) with some
huwmus, common distinct spotty bright brown (7.5YR5/6) mottles,
weak coarse subangular blocky structure, few fine pores,
slightly compact (18 mm), plastic, sticky, EC 296 p mho/cm.

25°C few roots. Clear smooth boundary

ITCg: 70 - 100 cm, Grayish yellow brown (10 YRS/2) heavy clay {lIC),
common distinct spotty bright brown (7.5YR5/6) mottles, weak
coarse subangular blocky structure, few fine pores, compact
(21 mm}, plastic, sticky, EC 268 uy who/cm.25°C

* Water in irrigation canal, EC 190 p mho/cm.25°C
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Profile No.5

Date of survey ;12 Jupe 1981

Location Ban Doi Kamphra, Changwat Chiang Mai
Physiographic position : Low terrace, higher part

Surrounding land form ¢ Gently undulating

Land use : Upland field

Parent material ¢ 0id alluvial deposits

Great soil group : Regosols

Soil series : Nam Pong Series (Ng)

Profile description;

A

Ci:

11C2:

0 - 20 cm, Dull orange (5YR7/4) fine sand (F5)}, single grain,
many fine pores, compact (21 mm), EC 240 p mho/cm.25°C, com-

mon roots. Gradual smooth boundary

20 - 80 cm, Dull orange (5YR7/3) find sand (FS), single grain,
many fine pores, compact (23 mm), EC 240 u mho/cm.25°C, few

roots. Gradual smooth boundary

80 - 100 cm, Dull orange (5YR7/3) fine sand (FS), common
medium angular gravels (10%), single grain, many fine pores,
compact (23 mm), EC 240 p mho/cem.25°C

Profile No.6

Date of survey 12 June 1981

Location - : Ban Huai Som, Changwat Chiang Mai
Physiographic position : Low terrace, higher part
Surrounding land form : Gently undulating

Land use : Paddy field

Parent material : Old alluvial deposits

Great soil group : Regosols

Soil series ! Nam Pong Series {Ng)
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profile description;

apg: 0 - 15 ¢m, Grayish yellow brown (10YR4/2) fine sandy loam
(FSL) with some humus, common distinct fine tubular brown
(7.5YR4/6) mottles, weak medium subangular blocky structure,
many fine pores, slightly compact, common roots. Gradual

smooth boundary

A2g: 15 - 30 cm, Dull yellowish brown (10YR4/3) fine sandy loam
(FSL} with some humus, common distinct fine tubular brown
(7.5YR4/6) mottles, weak madium subangular blocky structure,

common fine pores, compact, few roots. Clear smooth boundary

B2g: 30 - 75 cm, Dull brown {7.5YR6/3) loamy sand (LS), common
distinct cloudy bright brown (7.5YR5/8) mottles, single grain,

many fine pores, slightly compact. Gradual smooth boundary

Cg: 75 - 100 cm, Dull orange (7.5YR7/3) loamy sand (LS}, common
distinect cloudy bright brown (7.5YRS5/8) mottles, single grain,

many fine pores

Profile No.7

Date of survey : 12 June 1981
Location : San Kamphaeng, Changwat Chiang Mai

Physiographic position : Semi-recent terrace

Surrounding land form : Flat to gently undulating
Land use : Paddy field

Parent material : Semi-recent alluvial deposits
Great soil group : Low Humic Gley Soils

S0il series : Hang fong Series (Hd)

Profile description;

Apg: 0 - 13 cm, Grayish olive (5R6/2) light clay (LiC) with some
humus, common distinct fine tubular brown (7.5YR4/6) mottles,
moderate medium subangular blocky structure, common fine
peres, slightly compact (13 mm), plastic, sticky, LC 204 u

mho/cm.25°C, many roots. Clear smooth boundary
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A2g: 13 - 27 cm, Grayish olive (6Y5/2) heavy clay (IIC) with . some
humus, common distinct fine tubular brown (10YR4/6) mottles
moderate medium subangular blocky structure, few fine pores,
compact {20 mm), very plastic, very sticky, EC 264 p mho/cm.

25°C common voots. Gradual smooth boundary

B2g: 27 - 45 cm, Gray (5YS/1) heavy clay (lIC), common distinct
fine tubular brown (10YR4/6} mottles, weak medium subangular
blocky structure, common fine pores, slightly compact (léjmm),
very plastic, very sticky, EC 255 y mho/cm.25°C, few roots.

Clear smooth boundary

I1Clg: 45 - 75 em, Dark grayish yellow (2.5Y5/2) light clay (LC),
féw distinct cloudy yellowish brown {10YR5/6) mottles, weak
coarse subangular blocky structure, few fine pores compact
(21 mm), very plastic, very sticky, EC 250 p mho/cm.25°C.

Clear smooth boundary

11C2g: 75 - 100 cm, Grayish yellow (2.6Y6/2) light clay (LiC), few
distinct cloudy yellowish brown (10YR5/6) mottles, weak coarse
subangular blocky structure, few fine pores, compact (21 mm),

very plastic, very sticky

Profile No.§

Date of survey : 12 June 1981

Location . : Ban Bo Sang, Changwat Chiang Mai
Physiographic position : Low terrace, lower part
Surrounding land form : Flat to gently undulating

Land use : Paddy field

Parent material : 01d alluvial deposits

Great soil group : Low Humic Gley Soils

Seoil serigs : LP/Sai (San Sai Series)
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