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# # 4789105820: MAJOR OF ENVIRONMENTAL SCIENC

KEYWORD: WATERBALANCE/CROP COEFFICIENT/EVAPORTRANSPIRATION
PRAPAPHORN PLOYYOD: EFFECT OF CROP CHANGES ON WATER
BALANCE IN UPPER LAMPAYANG RIVER BASIN DEVELOPMENT PROJECT
THESIS ADVISOR: ASSOCIATE PROFESSOR THAVIVONGSE SRIBURI, Ph.d.
THESIS COADVISOR: KALLAYA SUNTORNVONGSAGUL,Ph.d., 99 pp.

The purpose of the study on effect of crop change on water balance in Uppe:
Lampayang River basin Development Project was to determine the effect of crop change on wate:
balance and find optimum crop evaportranspiration. The experiments focused on 2 controllec
groups: water controlled group and non-water controlled group. The study found that optimun
crop evaportranspiration of Native rice was 2,204.20 cubic meters per rai and maximum yield wa:
700.00 kilograms per rai; the optimum crop evaportranspiration of Sesame and Lemon Basil wa:
7.00 cubic meters per rai and maximum yield was 140.00 kilograms per rai; potential evaporatior
of Native rice was 10.00 millimeters per day, potential evaporation of Sesame and Lemon basi
was 11.55 millimeters per day; crop coefficient of Native rice, Sesame and Lemon basil wa:
1.12, 0.76, 0.76, respectively. The appropriate quantity of water and crop evaportranspiratior
concerned minimum use of water on crops that contributed to highest yields. A large amount o
water used in growing crops did not relate to an increase in crop production. The factors whicl
affected the quantity of water used and crop evaportranspiration were climate, crop type anc
period of growth of Native rice, Sesame and Lemon basil. Crop change required more volumes o
water in Lampayang reservoir whereas water volumes in the reservoir did not increase; therefore
quantity of water needed for each crop and water volume available in the reservoir should be

taken into account prior to growing any crops.
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2.5.1 Thornthwaite Method Gl“laqu N
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1.60Ld (10T/1)" (6)
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QUNYUINAYTIUADU (DIRUYALFIN)
WA INUDY Heat Index (i) 3181001
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(T/5)
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2.5.2 Blaney — Criddle Gl"lgfj’s;fﬂ‘iﬁ\iﬁﬁi@hlﬂﬁ
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251  ANNABINIIFINIVBINY (Crop Water Requirement, ET )
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253 fINEMIMETLHEVDINY (Potential Evaportranspiration, ET)
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ET = Kp*Epan (13)
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ET = fAngNamessin EIGUENﬁ“lf(Potential Crop Evaportranspiration,
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o a £ 9!?:} A
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Ep = (0.408 A (R, — G) +7(900/ (T +273)) U, (e,—e) (14)
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Ep = ANYNITISINEUVDIUN (potential evaporation (WARANNT/IU)

A= Slope Vapor pressure curve (kPA. °ch

v a d ada Yo .. Aa A v
R, = NE‘TW%@EJQ(‘I/]ﬁ“I/]W’JIaﬂhlﬂi‘U (net radiation at crop surface ) (NARLNNT/IN)

G = Soil heat flux (MJ.m~ d")
Y = Psychrometric constant (kPA. OC'l)

= gaungiimay (°C)

—

< A

U,= AU IaUNANNEN 2 LUAT (m./sec)
e,— e,= Vapour pressure deficit (kPA)

900 = conversion factor
AAy ' P o v Ay ve &
ﬂimﬂMGHﬁ”lMﬁﬂﬂvimﬁ"liJ"IiﬂﬁTﬂ’JlLﬂiLWﬁTuulﬂ U

M54 Slope Vapour Pressure Curve ( A)

A = 4098, (15)

(T+237.3)°

A15M1A1 Psychometric Constant Y)

P
(16)

Y =0.00163

Y = psychrometric Constant [ kPa °C’ ]
P = Atmospheric pressure [ kPa ]

A = latent heat of vaporization [ MlJ kg_l ]



A15MIAT Saturation Vapour Pressure at the Air Temperature (eo(T))

1727 T
(17
¢%(T) = 0.6108exp
T + 2373

A
D:

eO(T) = saturation vapour pressure at the air temperature T [kPa]

T = air temperature [OC]

exp[..] =2.7183 (base of natural logarithm) raised to the power []
A15¥IAN Saturation Vapour Pressure (e,

e = eo( Tmax) + eo ( Tmin) (18)

2

eo(T) = saturation vapour pressure at the air temperature T [kPa] T ,T = air

max® ~ min

temperature [OC]
1151191 Actual vapour pressure (e,) derived from relative humidity data For RHmax and

RHmin :

RH RHmin
?(T,,) == +e2(T,) (19)

100 100
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For RHmean:

o o
€ ( Tmax) +e ( Tmin)
RH mean (20)
%7 100
2
A
o
e, = actual vapour pressure [kPa]
eo( T min) = saturation vapour pressure at daily minimum temperature [kPa]

eo( T ) = saturation vapour pressure at daily maximum temperature [kPa]

max

RH = maximum relative humidity [%]

max

=maximum relative humidity [%]

AITHIA Vapour Pressure Deficit ( VPD )
VPD = e —e, 21

VPD = vapour pressuse deficit [ kPa ]
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3.3.2

ET = Kc*Ep (22)

~ 3 .
ET = Y31nams Idihuasmssevevesiiy (Crop Water Requirements)

(Naamas/)
[ a £ SJ% A
Ke = aus2a@nsms 14119e9We (Crop coefficient)

v J so} . . Aa Aa o
Ep = ANUNITILLMUT (Potential Evaporation) (WaQLN§T/IU)

v d :
ANUNITIII8VDIU (Potential Evaporation, Ep)

Ep = (0.408 A (R, — G) +Y(900/ (T +273)) U, (e,—e,) (23)

A+7(1+034U)

v J @
= fANYNITISINGY (potential evaporation (WN./IN)

= Slope Vapor pressure curve (kPA. °ch

= Soil heat flux (MJ.m~d")

Ep
A
R = %ﬂ%ﬂ1ﬁ@fhﬂ%ﬁﬁ”ﬂaﬂ"lﬁjgﬂ (net radiation at crop surface) (W./7%)
G
Y = Psychrometric constant (kPA. 0C—l)

T

= guwgimas (°C)
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900 = conversion factor
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Ep (M11./971) 10.00
M3afi 4.7 Mg TEMoveIIEZIINED
YN 1 H9an
A = Slope Vapor pressure curve (kPA. °ch 2.00 2.00
R, = $yaenag qﬂ%ﬁﬁ’ﬂaﬂ"lﬁjgﬂ (net radiation at crop surface ) (W1./3) 18.67 18.67
G = Soil heat flux (MJ.m”~ cropil) 0 0
Y = Psychrometric constant (kPA. °ch 0.07 0.07
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MANUIN D
YoyagaiaNIng
AT p-1 ANUAUF NI Em AT e T 2539-2549 (%)

OU/N.A. | 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
.9, 65 69 68 63 67 68 70 67 71 60 61
.. 59 68 67 57 66 65 69 68 75 60 61
3.9, 60 66 32 61 62 71 73 68 68 57 64
(.8, 71 73 68 75 75 64 74 71 71 61 69
N.9. 80 72 72 83 83 80 82 71 80 68 67
e 82 76 79 81 84 82 82 77 80 76 71
.9 81 84 80 82 84 82 80 79 86 79 78
a.9. 83 85 84 83 83 87 84 84 84 82 81
n.8. 86 83 84 86 83 84 86 87 82 85 76
0.9, 78 81 78 82 79 79 77 76 65 71 83
n.4. 78 73 71 77 69 72 72 72 62 70 68
5.9. 69 69 65 64 67 71 73 66 58 62 61
77U 892 899 848 894 902 905 922 886 882 831 840
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A
1D U/N.A.

2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
.9. 0.5 1.5 1.5 24 2.6 2.1 2.7 24 23 2.5 3.5
N, 1.5 1.9 2.2 3.1 2.5 23 2.1 2.2 2.6 2.8 39
1.9 0.9 1.9 2.8 3 24 2.6 24 2.8 34 3.7 3.3
14.8. 0.5 1.5 2.4 2 2.4 2.8 2.6 2.5 3 32 2.7
N.f. 0.4 1.8 2.5 23 2.1 2.8 2.5 2.6 33 29 2.8
1.9 1.2 2.5 24 2.6 1.5 2.8 3.1 2.9 4.6 3.6 32
f.f. 1.4 3 23 4 2.5 35 5.1 2.8 3.5 3.7 4.9
a.n. 2 3.1 1.8 3.9 2.9 2.5 3 2.9 3.8 39 32
n.8. 1.5 1.9 1.5 1.6 2.4 1.7 1.8 1.8 2.7 2.6 2
1.9, 1.2 1.7 1.7 2.2 23 24 2 2.7 33 3 2.1
N.8. 1.3 1.9 2.4 2.8 32 32 2.9 2.8 4.1 34 2.2
5.9. 1.8 1.8 3 4.1 2.8 3 2.2 3.6 32 4.7 0
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M3199 n-3 U3nanielusiedendl 2539-2549 (Haamas)

W.A./AeU 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
u.9. 0.5 0.2 0.1 0 0.4 23 0 0 12.1 0 0
NN, 0.3 13.1 12.9 0 13.2 0 0.5 9.5 91.1 0 15.4
.. 58.2 53.8 16.5 95.6 0.8 34.1 121.5 79.3 5.7 4.7 102.7
1.9, 109.7 83.1 85.2 44.8 129.3 39.6 83.5 18 120.3 334 106.7
n.A. 243.1 112.1 144.8 282.6 157.3 333.6 300.3 83.6 298.4 164.2 121.6
1.9, 244.1 219.3 230.8 200.6 2594 320 216.7 315.7 218.1 302.5 190.1
n.f. 137.6 292.2 166.5 196.2 396.4 239.5 181.1 101.9 550.4 222.1 216
o.9. 167.3 200 207.8 65.2 266.5 344.7 327.5 296.9 297 284.7 237.1
N.8. 288.3 154.8 192.4 226.6 142.4 197.2 387.8 294.6 72.5 289.3 183.3
8.0, 36.6 33 25.8 101.5 50.8 169.2 32.1 19 9 21.1 314.8
N.4. 52 0.6 16.7 47.8 0 58.9 5.5 0 34 30.6 11.2
5.9. 0 0 3.6 0 0 0 2.2 0 0 0.7 0
37U 1337.7 1162.2 1103.1 1260.9 1416.5 1739.1 1658.7 1218.5 1678 1353.3 1498.9

9.4, 5”u1‘7iﬁvlu@ﬂ 112 100 93 134 104 121 122 95 104 115 -
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1ADU/.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
.9, 31 30.4 332 31 31.2 32 30.1 30.1 30.3 30.5 30.6
NN, 311 321 34.6 33.1 314 33 32.7 33.6 29.7 34.8 323
1.9 35.7 344 36.8 36.2 352 33 33.7 34 35.1 34.1 33.9
14.9. 33.7 34.9 36.4 34 34 38.1 352 36.6 35.8 359 344
n.A. 33.1 35.8 36.5 31.7 32.8 33 33.6 359 34 35.7 343
1.8 32,5 345 343 324 31.9 325 333 33.6 322 32.7 33.8
n.f. 32 31.6 332 31.9 31.5 32.2 32.6 333 31.8 32 31.7
o.f. 31.8 31.5 333 31.5 32 314 31.5 323 31.6 31 31.2
N.8. 30.8 31.8 31.9 31.5 30.8 30.7 30.8 31.2 31.9 31 31.9
#1.0. 314 322 325 31.1 31.7 32.2 323 324 322 31.6 31.1
N.g. 30.1 322 31.7 29.9 30.4 28.3 31.7 324 32.1 30.7 31.8
5.9. 28.5 322 30 26.5 30.5 29.4 31.6 29.4 29.9 27.8 29
37U 381.7 393.6 404.4 380.8 383.4 385.8 389.1 394.8 386.6 387.7 386
méﬂ 31.8 32.8 33.7 31.7 32 32.2 324 32.9 32.2 323 322
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1ABU/N.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
.9. 16.8 16 19 17.2 17.6 19.6 16.5 15.9 17.3 17.3 16.8
N, 16.7 19.4 20.9 18.8 17.8 19.7 19.8 20.4 18.2 21.4 20.3
1.9 21.7 21.1 23.9 22.9 21.9 22 22.4 21.8 21.8 21.3 22.7
1.8, 23.6 22.8 24.2 241 23.9 253 23.7 24.8 23.7 24.4 243
N.fA. 243 24.2 25.4 24 24.5 23.8 24.4 25.2 24.5 254 244
e 24.4 24.5 24.9 24.8 24.5 24.5 25.1 25.1 24.6 25.6 25.3
.f. 244 24.4 25 25 244 24.7 252 25.1 239 249 25.1
a.n. 24.2 24.6 24.5 24.6 24.7 24.7 243 24.6 24.7 24.5 24.7
.8. 23.8 23.6 24.1 23.9 23.7 23.6 242 244 243 242 24.1
f.9. 22.4 23 21.9 22.8 23.6 23.7 23 22.6 21.2 23.2 23.1
N.4. 20.7 19.8 20 20.2 18.2 17.9 20.6 19.8 19.6 213 21.3
5.9. 15 18.4 17.2 14.5 18.3 17.4 19.8 16.1 15.7 17.1 17.1
37U 258 261.8 271 262.8 263.1 266.9 269 265.8 259.5 270.6 269.2
m?;lﬂ 21.5 21.8 22.6 21.9 21.9 22.2 224 22.2 21.6 22.6 22.4
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1ABU/N.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
.9. 155.62 130.36 131.02 138.51 126.26 126.37 128.68 115.4 103 98.38 110.26
N, 171.23 134.36 140.98 159.62 135.02 132.36 112.82 120.54 95.97 110.22 113.05
.9 213.37 173 168.48 174.67 172.09 142.88 143.21 146.17 146.2 143.48 131.64
1.8. 166.3 177.55 173.94 146.01 141.92 190.23 154.35 155.19 158.84 154.28 134.83
N.f. 156.1 176.95 171.39 117.21 128.99 149.29 140.49 157.43 150.89 160.45 147.65
1.8 144.3 143.35 154.08 133.38 108.84 123.72 134.16 131.03 126.79 122.91 144.33
f.f. 129.39 114.72 137.49 114.15 116.28 129.22 128.75 133.76 118.01 115.98 111.8
a.a. 177.03 113.65 129.45 102.9 124.63 112.62 114.84 121.36 112.48 100.12 216
.8. 101.09 128.02 113.2 105.91 100.31 117.02 92.02 98.77 109.41 82.35 116.26
0.9, 139.98 124.68 126.51 112.33 127.6 156.92 128.69 132.55 149.12 127.35 314.8
N.8. 111.99 126.75 123.22 103.78 132.03 131.63 119.71 116.82 125.08 106.56 99.9
5.9. 126.88 135.55 138.19 125.38 138.1 129.72 107.05 115.33 106.16 105.95 103.94
U 1,793.28 | 1,678.94 1,707.95 1,533.85 | 1,552.07 1,641.98 1,504.77 | 1,544.35 | 1,501.95 | 1,428.03 | 1,744.46
m%’ia 139.91 142.33 127.82 129.34 136.83 125.4 128.7 125.16 119 145.37 132.39
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