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Table 1 Some of the chemical properties of the soil, irrigation water and ground water in the studied area

EC Anions (meg/l) Cations (meg/l)
Sample @sm P17 Tso7 HcoZ cor Ca +Mg®  Na | O\
Soil 321 7.61 28.3 4.06 294 128 19.7 26.4
Irrigation Water 235 7.73 12.9 3.46 36 25 36.8 10.1
Ground Water 66.9 6.5 50 2.5 775 165 652 72
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Table 2 Common drainage equations in non-stationary flow conditions (Pali 2013)

Name of equation Equation
1 Luthin L= 4mkt /rfln hy/h,
2 Glover L = n[kDgt/fIn(4hy/mh)]%>for D > h,
3 Van Schilfgaarde L = 3A[k(d, + hy)(d, + ho)t/2f (hg — he)]%®
4 Dumm L=m [det/ fln1.16%]0.5
5 Hammad L= 2nkt/fln(h0/ht)lrtl(L/nr)
6 Modified Golver L = 3A[kd.t/flnhy(2d, + hy)/h:(2d, + hy)]%>

kt CL?> ho(he + 2d,)

7 Bouwer and Van Schilfgaarde n— -——
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Table 3 The drainage distances obtained using drainage equations in unsteady condtion

t h f k Calculated distance (m)

(<5} = c

= S S o
-~ = s £ & 5 & 8§ 3%a ®
> T £ s £ E = = 3 £5H% E
= E £ - a O g £ 2EQ &£

c o =Y

S S A
1 1.33  0.01208 0.55 94.1 67.7 59.7 924 724 957 265.8
2 095 0.01176 0.33 36.9 51.3 49.1 503 445 589 117.9
3 0.78 0.01168 0.27 31.8 48.9 47.9 56.1 41 54,1 100.9
4 0.68 0.01165 0.23 30.9 48.8 48.3 56 40.1 53.1 98.6
5 0.61 0.01162 0.21 31.2 49.3 49.1 57 40.2 531 994
6 0.56 0.0116 0.20 32 50.1 50.2 58.2 405 536 1015
7 0.52 0.01159 0.19 33 51 51.3 506 411 543 104.2
8 049 0.01158 0.18 34.1 52 52.5 61.1 417 551 1074
9 046  0.01157 0.17 35.3 53 53.6 622 423 559 110.7
10 0.44  0.01157 0.17 36.5 54 54.7 64.1 43 56.8 113.9
11 0.42 0.01156 0.16 37.8 54.9 55.8 655 436 577 1173
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Table 4 Comparison of the performance of drainage equations in unsteady conditions

e 8 _ 8 _ 2 _ Orderof excellence of drainage equations
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(Kumaretal, iohmar  SL 125 16 3 GLO  VSC DUM
2012)
(Pali et al., 2014) India SLS& 50 1.6 3.4 MGL GLO BVS VSC LUT

*- L. Loam, CL: Clayloam, SL: Sandyloam

**. Dum: Dumm, GLO: Glover, MGL: Modified Golver, BVS: Bouwer and Van Schilfgaarde, VSC: Van

Schilfgaarde, HAM: Hammad, LUT: Luthin
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Abstract

Proper and sustainable use of water and soil resources is on the agenda of executive agencies.
Therefore, optimum design of drainage systems is very important. Effective porosity and soil
hydraulic conductivity coefficients should be determined with acceptable precision. In addition, it
is essential to evaluate the unsteady underground drainage equations under farm conditions. This
research was carried out in underground drainage system in Shadegan Plain. The effective
porosity and soil hydraulic conductivity were determined by measuring the time, the height of
water table, and the discharge outlet from the lateral drain. Moreover, through inverse solving, the
soil effective porosity and hydraulic conductivity in Shadegan Plain were estimated. The mean
effective porosity calculated using Taylor method was 0.0117 (dimensionless) and the mean soil
hydraulic conductivity calculated by Skaggs method was 0.31 m/d. In following, using measured
data of time and height of water table and also prevalent unsteady underground equations, the
drain intervals were estimated. The calculated distance was analyzed with 50 (m) measured
distance. The evaluations showed that the Glover, Dumm, Van Schilfgard, Bouwer and Van
Schilfgard, modified Glover and Hammad equations have priority repectively. In using unsteady
drain equations, it should be noted that it is not possible to prioritize specific equation. On the
other hand, for each region, these equations must be evaluated individually and the best equation
must be selected.

Keywords: Effective Porosity; Soil Hydraulic Conductivity; Inverse Method; Unsteady Drain
Equation.

\yay uLA.M) ¥ o)Lo.:: ¥ 0,99 ‘g‘ay‘ swd.‘.e,o 9 w)‘la..m c\.l?be

L 4


bshahmorady@gmail.com
Typewritten text
330


	JEWE-4-4-5- Final.pdf (p.1-10)
	1.pdf (p.11)

