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Abstract: Infiltration is perhaps the most crucial process affecting surface irrigation uniformity and efficiency as it is the mechanism that transfers and distributes water from the surface to the soil profile. It is essential to gage or predict the rate of infiltration in order to estimate the amount of water entering the soil and its distribution. In the absence of localized field data the USDA–NRCS intake families have often provided sufficient information for preliminary design, evaluation, or management of surface irrigation systems. Revised USDA-NRCS method used to adapting the parameters to new hydraulic conditions. This paper will evaluate Revised and original USDA-NRCS methods in Amirkabir sugar cane furrow irrigation systems. For this purpose the cumulative 6 hours infiltration (Z) estimated with two methods of original USDA-NRCS and revised USDA- NRCS, then compared with field measurement of Z. For evaluation of the results, four statistical indicators: average prediction error of model (Er), distribution into 45° line (λ), regression coefficient (R2) and average absolute error of model (Ea) were used. According to the results, revised USDA- NRCS method with average values of λ, R2, Er and Ea respectively 1.45, %80, %45 and %45, overestimated the value of Z. but when for revised USDA-NRCS method used the border irrigation equations, this method with average values of λ, R2, Er and Ea respectively 0.95, %84, %5 and %5.4 has the best predict of Z.
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1. Introduction

A survey of surface irrigation software users revealed that only a few estimation procedures are used in practice and that USDA personnel rely on the NRCS infiltration families (USDA-SCS, 1978; USDA-SCS, 1984) for routine applications(Bautista et al., 2001).
 Infiltration families are general relationships that attempt to categorize the infiltration behavior of soils. Since NRCS manuals associate different family values with broad soil textural groups, USDA personnel typically select a family value for a field based solely on textural properties, without any field measurements. However, infiltration families can be used in combination with estimation methods, especially if the available evaluation data leads to a single volume balance relationship (Valiantzas et al., 2001; Strelkoff et al., 2009b; Bautista et al., 2009a). 
In the 1950’s the USDA’s Soil Conservation Service (SCS) developed general intake relationships for border and basin irrigation systems. In the 1960’s the one-dimensional intake families were modified to give expressions for furrow irrigation. The original families were multiplied by an estimate of the wetted perimeter of the furrow to give a volumetric intake per unit length and then divided by the furrow spacing to yield a depth of infiltration. 
Walker et al. (2006) discussed the assumptions and procedures used to develop the original NRCS families. Those families categorize infiltration behavior according to their steady-intake rate and were developed largely from border irrigation data. As such, those families have been more widely adopted in border/basin irrigation analyses than in furrow studies.

In 2004, NRCS decided to revise the families, largely with the goal of enhancing their applicability to furrow irrigation (Walker et al., 2006). In contrast with the original families, Walker et al. (2006) categorized infiltration based on the average rate during the first 6 h of opportunity time. The new families were developed from furrow infiltration measurements, and then adapted to border conditions. Those infiltration measurements were obtained under inflow rate, slope, cross section, and roughness conditions. Recognizing that these flow conditions affect flow depth and that flow depth affects infiltration in furrows, Walker et al. (2006) proposed procedures for adapting the parameters to new hydraulic conditions. Procedures are also provided for adapting the parameters to events late in the irrigation season. Another important aspect of the new families is the use of the Extended Kostiakov equation, which represents steady-state infiltration better than the Kostiakov formula employed by the original NRCS families. The procedures used to adapt the furrow infiltration parameters to different hydraulic conditions are empirical.
 From the available data, Walker et al. (2006) developed relationships for the reference parameter values (Kref, aref, and f0ref) and reference hydraulic conditions (discharge Qref and wetted perimeter1 WPref) as a function of Fn, the family value. The reference K and B are then multiplied by the ratio of the wetted perimeter under the particular field conditions (slope, cross section, inflow rate) over Wpref. Hence, the assumption is that average infiltration characteristics over the entire furrow length vary linearly with changes in upstream wetted perimeter. This assumption is supported by the early work of Fangmeier and Ramsey (1978). Border and basin irrigation parameters are calculated by dividing the reference K and B by an equivalent wetted perimeter WPeqv which is calculated with the following expression, originally suggested in USDA-SCS (1974).
1.1 Objective of the study
The broad objective of the study is evaluation of revised and original USDA-NRCS method for estimating furrow irrigation infiltration parameters in sugarcane fields of Ahvaz.
1.2 Hypothesis
To determining of infiltration parameters, Field measurement is the best method.
2. Methodology
2.1 Field experiments

       This research was carried out in ARC2-7 farm from January 2010 to December 2011. As one of the research fields of Sugarcane Research Center in Amir Kabir Sugarcane Planting and by Products Company of Khuzestan, the farm is located southwest of Iran. The soil had silty-loam texture with 28% sand, 43% silt, and 24% clay. The field work was conducted on one set of furrow irrigation. This set had three furrows1.8 m wide and 140 m long. The middle furrow of each set was used to take measurements, while the side furrows were used as buffering area. The intake family numbers in revised USDA-NRCS method (Fn) based on the average infiltration rate during the first 6 h of irrigation. In other words, the 6 h intake rate is determined by the cumulative intake that occurs in the first 6 h of irrigation divided by the 6 h or 360 min interval. To determine the Fn, double ring experiment were performed before irrigation. Then revised USDA-NRCS parameters and original USDA-NRCS parameters were determined. By measuring inflow, outflow, and calculating surface water storage, the volume of infiltrated water was determined. The advance and recession times were recorded at 14 points at 10 m intervals along each furrow. Seven irrigation events were examined. Fiberglass flumes (WSC) type II was used at the beginning and the end of each furrow in the first set where inflow/outflow measurements were to be taken. Experiments were carried out in order to determine the final infiltration rate (f0) with the assumption of uniform soil infiltration characteristics. First, inflow and outflow of the furrow were measured at the beginning and the end of two Fiberglass WSC flumes. Then, when the flow reached a constant level, f0 was measured.

        For each irrigation event, the flow depth in each flume was measured in order to determine the discharge in the flume by:

Q = cWH3/2                                                  (1)
Where Q is the discharge (m3/s), W is the width of opening (in meter), H is the depth of flow (in meter) and c is a coefficient of discharge which depends on the geometry of the culvert. A typical value is 0.6.more precise can be taken from tables such as in USDA-ARS (1979).

Original USDA–NRCS method

        Furrow irrigation intake was expressed as:
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In which WP is the furrow wetted perimeter in m and w is the irrigated furrow spacing in m. The WP = w adjustment was limited to a value no greater than 1.0.

Revised USDA-NRCS method

        Revised USDA-NRCS method uses the Kostiakov–Lewis equation, Eq (3), which adds a term for final or basic intake rate, F0 in m3/m/min.
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In which Z is the cumulative volume of infiltration per unit length, m3/m. The coefficient K has units of m3/m/mina while a is dimensionless. The cumulative intake in furrow can be expressed as an equivalent depth by:
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Where w is the furrow spacing in m.
       The values of the, K, and F0 parameters for initial continuous flow furrow irrigation were selected and correlated with the NRCS Family Number, Fn. Then, general functions were developed to adjust the parameters to later continuous flow irrigation and both surge flow conditions. This analysis was perhaps more qualitative and subjective than quantitative as the data are widely scattered due to variations in field length, furrow shape, and slope (Walker et al. 2006). Equations for each intake parameter are given below:
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Where Fn is the NRCS Family Number, aref, f0ref and kref are respectively reference parameters of a, f0 and k.

       The furrow discharge associated with the respective data sets noted in Section 4.1 and used to determine the furrow intake equations was fitted by least squares to an expression representing the full range of the NRCS intake families. This ‘‘reference’’ discharge has been expressed as (Walker et al., 2006):
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      In which Qref is the reference discharge, in LPs, for a specific intake family number, Fn. The values of Qref are assumed to the same for all furrow irrigation intake families, i.e., initial and later continuous flow as well as initial and later surge flow conditions. Associated with Qref is a reference wetted perimeter, WPref, expressed in m, necessary to adjust intake parameters for variations in cross-section, roughness, and slope. Again using the available field data to determine a relationship between intake family and WPref yielded:
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        Since the horizontal intake in furrows is different than the vertical intake from the bottom of the furrows and should be different than the one-dimensional intake in borders and Basins, it is necessity to define an ‘‘equivalent’’ wetted perimeter, Wpeqv that could be used to convert furrow reference intake parameters to border and basin values. Expressed as follows:
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       After determining the reference parameters, infiltration parameters can be adjusted as follows for the initial or later continuous and surge flow (Walker et al., 2006).
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Where ICF is the irrigation condition factor and WP is the wetted perimeter in new hydrolic condition. Other parameters have been previously described.

3. Results and discussion
       The values of cumulative 6 hours infiltration (Z) estimated with two methods of original USDA-NRCS and revised USDA- NRCS, then compared with the results of field measurements. In revised USDA-NRCS method, once Z determined with the equations of furrow irrigation and another once determined with the equations of furrow irrigation. Results of these methods represented in table 2. Table 1 showed the values of reference parameters in revised USDA-NRCS method. The coefficient of irrigation condition factor (ICF) for the desired area was determined that the average numeric value equal to 0.82. According to the results of Walker et al. (2006), a typical later continuous intake can be estimated by ICF of 0.80. The average value of the 6 h intake rate (Fn) for the desired area is 0.46 and the average value of basic infiltration rate (f0) is 0.48 which is larger than Fn. This is consistent with the results of Walker et al. (2006).

	
	Table 1- Reference parameters in revised USDA-NRCS method

	Irri
	Fn
	aref
	f0ref
	Kref
	Qref
	Wpref
	Wpeqv
	ICF

	
	(inch/hr)
	
	(m3/m/min)
	(m3/m/mina)
	(lit/sec)
	(m)
	(m)
	

	1
	0.58
	0.5319
	0.00013
	0.0018
	1.4
	0.25
	0.57
	0.84

	2
	0.50
	0.5119
	0.00012
	0.0017
	1.3
	0.23
	0.56
	0.83

	3
	0.44
	0.4937
	0.00010
	0.0015
	1.2
	0.22
	0.55
	0.82

	4
	0.42
	0.4899
	0.00010
	0.0015
	1.1
	0.22
	0.54
	0.81

	5
	0.42
	0.4885
	0.00010
	0.0015
	1.1
	0.22
	0.54
	0.81

	6
	0.43
	0.4908
	0.00010
	0.0015
	1.2
	0.22
	0.53
	0.81

	7
	0.43
	0.4920
	0.00010
	0.0015
	1.2
	0.22
	0.53
	0.82

	average
	0.46
	0.4998
	0.0001
	0.0016
	1.20
	0.23
	0.55
	0.82


Table 2- Values of cumulative of 6 hours infiltration (Z) estimated with three methods

	Irri
	
	Revised

 USDA-NRCS
	revised 

USDA-NRCS
	Field
	Original

	
	
	For furrow irrigation
	For border irrigation
	measurement
	USDA-NRCS

	1
	
	0.202
	0.106
	0.113
	0.057

	2
	
	0.185
	0.093
	0.099
	0.051

	3
	
	0.170
	0.082
	0.087
	0.050

	4
	
	0.163
	0.078
	0.081
	0.049

	5
	
	0.163
	0.077
	0.081
	0.049

	6
	
	0.167
	0.080
	0.084
	0.049

	7
	
	0.169
	0.081
	0.085
	0.049

	Average
	
	0.174
	0.106
	0.0900
	0.051


       To compare these methods during the irrigation season and studding seasonal variability of infiltration, the cumulative 6-hour Infiltration average (Z) for each irrigation was calculated using three methods. Figure 1 shows the variation of Z for each method during the irrigation season. According to this figure for all methods, values ​​of cumulative infiltration reduced with irrigation number. But the reducing is not for all irrigation numbers and after the fourth irrigation Z is almost constant and it is increased with slightly rate. According to this figure, original USDA-NRCS method underestimated value of Z and revised USDA-NRCS method overestimated value of Z but when for revised USDA-NRCS method using the border irrigation equations, this method has the best estimate.

       Fitting Curve of the field measurement and calculated points represented in Figures.2-4. As the Figures show, revised USDA-NRCS method with border irrigation equations has the best fitted of Z. 

.
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Figure 1- changes of Z for any method
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Figure 2- Curve of fitting Z obtained field measurement and revised USDA-NRCS method with border irrigation equations
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Figure 3- Curve of fitting Z obtained field measurement and revised USDA-NRCS method with furrow irrigation equations
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Figure 4- Curve of fitting Z obtained field measurement and original USDA-NRCS method

3.1 statistical analyzes

        For evaluation of the results, four statistical indicators: average prediction error of model (Er), distribution into 45° line (λ), regression coefficient (R2) and average relative error of model (Ea) were used. These parameters defined as:
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In these equations Xpi and Xoi is the predicted value and observed value, respectively. 

       Values of these indicators presented in Table 3. According to the results of this table, revised USDA- NRCS method using border irrigation equations with average values of λ, R2, Er and Ea respectively 0.95, 84, 5 and 5.4 percent has the best prediction of cumulative infiltration and revised USDA- NRCS method using furrow irrigation equations with average values of λ, R2, Er and Ea respectively 1.45, 80, 45 and 45 percent Had the highest error value. This error is probably due to specific shape of the furrows in this field that presented in Figure 5 So that furrows of this field with irrigated furrow spacing of 1.8(m) and deeps of 10 to 15(cm) are wide and shallow. Therefore these furrows have border properties and border irrigation equation for them is true.

Table 3- Values of statistical indicators

	distribution into 45° line (λ)
	average prediction error of model (%Er)
	regression coefficient (R2)
	average absolute error of model (%Ea)
	Numbers of observation

(N)
	Method

	0.56
	44
	43
	43
	28
	Original USDA-NRCS method

	1.45
	45
	80
	45
	28
	Revised USDA-NRCS method(furrow)

	0.95
	5
	84
	5.4
	28
	Revised USDA-NRCS method(border)
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Figure 5- Shape of furrows in Amirkabir sugar can field
4．Conclusion 

       Field measurement methods of infiltration such as the volume balance method firstly required to high time-consuming and high cost of localized field measurements. Secondly, before the land preparation for preliminary design use of this method is not feasible. This paper has evaluated the possibility of using original and revised USDA-NRCS methods in Amirkabir sugar cane furrow irrigation systems. The results of this study show that the original USDA-NRCS method has underestimating of cumulative infiltration and revised USDA- NRCS method with furrow irrigation equations has the overestimating of cumulative infiltration. Also the coefficient of irrigation condition factor (ICF) for the studied area was determined. Average value of ICF is 0.82. The results of presented study also show values ​​of cumulative infiltration reduced with irrigation number. But the reducing is not for all irrigation numbers and after the fourth irrigation Z is almost constant and it is increased with slightly rate.

        Finally, in the absence of localized field data to determining infiltration parameters in studied irrigation condition, applying the equations of border irrigations of revised USDA-NRCS method recommends.
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results

																																																																																																								نتایج روش USDA-NRCS اصلاح شده

		نتایج استوانه مضاعف																						نتایج جویچه																		نتایج نهایی																کرت										نتایج روش USDA-NRCS اصلی																						نتایج روش ورودی خروجی																پارامترهای مرجع														شیار										کرت

		پارامتر		N		f0		f0		a		f0		K		a		b		z				پارامتر		f0*(10^-5)		a		k furrow		z		wp				z				پارامتر		Q		wp		wp		ICF		K		F0		z		wp		K		F0		z				irrigation		f0 ring		f0 ou		a		b		wp		w		روش USDA-NRCSاصلی		Ea		Er				irrigation		f0 furrow		a		k furrow		روش مستقیم(دو نقطه ای)		wp				irrigation		a		f0		K		Q		wp		wp		ICF		K		روش اصلاح شده(شیار)		روش اصلاح شده(شیار)		Ea		Er		K		روش اصلاح شده(نوار)		روش اصلاح شده(نوار)		Ea		Er				ea r										y=x				مشخصات جویچه آبیاری دوم

		section		inch.hr^-1		inch.hr^-1		(m.min^-1)		ref		ref		ref		scs		scs		in 6hr (m)				section		(m^3/m/min)				(m3/m/(min)^a		in 6 hr(m)		(m)				in 6 hr(m)				section		ref		NRCS		ref(m)				model		model		model		eqv		model		model		basin						inch.hr^-1				scs		scs		NRCS				in 6hr (m)										(m^3/m/min)				(m3/m/(min)^a		in 6 hr(m)		(m)						ref		ref		ref		ref		NRCS		ref(m)								6 hr(m)						basin		basin		6 hr(m)										ear ruf		ea rub										آبT(cm)		Y(mm)آب		Tbase		T max		T mid		Q ref		n		s						γ1		γ2		σ1		σ2		ρ1		ρ2		A ref		y ref		wp ref

		irrigation 1																						irrigation 1																		irrigation 1																										1		0.555		0.00024		0.078		0.698		0.631		1.300		0.057		54.025		44.200				1		0.00023		0.45		0.0021		0.113		0.631				1		0.5319		0.00013		0.0018		1.4		0.63		0.35		0.84		0.0027		0.00020		0.110		7.629		45.000		0.0023		0.00017		0.093		25.91		5.600				0.4951233437		0.0056565102		0.160523147				0		0																																														0.423149265		γ2

		1		0.62		0.61		0.00026		0.54		0.000139		0.0019		0.0853		0.7107		0.061				1		0.000240		0.46		0.0023		0.121		0.6309116335				0.0889883378				1		1.5		0.63		0.35		0.85		0.0029		0.00021		0.120		0.66		0.0024		0.00018		0.101				2		0.520		0.00022		0.066		0.672		0.631		1.300		0.051								2		0.00021		0.43		0.0019		0.099		0.631				2		0.5119		0.00012		0.0017		1.3		0.63		0.35		0.83		0.0025		0.00018		0.094						0.0021		0.00015		0.079								0.508121792		0.0351624588		0.1854336142				0.01		0.01				0.95		0.09		0.32		1		0.62		0.0012		0.04		0.0005						1.024		0.693		92.254		1.829		9.529		2.828		0.018		0.009		0.040						2.309079518		γ1

		2		0.60		0.57		0.00024		0.54		0.000136		0.0018		0.0800		0.7000		0.058				2		0.000240		0.45		0.0022		0.117		0.6309116335				0.0842696799				2		1.4		0.63		0.35		0.84		0.0028		0.00021		0.113		0.66		0.0023		0.00017		0.096				3		0.478		0.00020		0.066		0.665		0.631		1.300		0.050								3		0.00019		0.41		0.0017		0.087		0.631				3		0.4937		0.00010		0.0015		1.2		0.63		0.35		0.82		0.0023		0.00016		0.081						0.0019		0.00013		0.068								0.502436304		0.0289350546		0.1801761134				0.03		0.03				0.69		0.11		0.25		0.95		0.7		0.0012		0.04		0.0005						2.800		0.450		0.068		1.400		0.080		2.905		0.105		1.365		3.221						1.5544549596		σ2

		3		0.57		0.54		0.00023		0.53		0.000131		0.0018		0.0730		0.6900		0.054				3		0.000230		0.44		0.0020		0.109		0.6309116335				0.079408419				3		1.4		0.63		0.35		0.83		0.0027		0.00020		0.106		0.66		0.0023		0.00017		0.090				4		0.461		0.00020		0.064		0.662		0.631		1.300		0.049								4		0.00018		0.40		0.0016		0.081		0.631				4		0.4899		0.00010		0.0015		1.1		0.63		0.35		0.81		0.0022		0.00015		0.076						0.0018		0.00013		0.064								0.4730020171		0.0341097637		0.1845448739				0.05		0.05				0.76		0.12		0.3		0.95		0.75																																		1.9211447054		σ1

		4		0.54		0.50		0.00021		0.52		0.000126		0.0017		0.0725		0.6900		0.054				4		0.000220		0.43		0.0019		0.103		0.6309116335				0.0792033064				4		1.3		0.63		0.35		0.82		0.0026		0.00019		0.100		0.66		0.0022		0.00016		0.084				5		0.453		0.00019		0.064		0.662		0.631		1.300		0.049								5		0.00018		0.40		0.0016		0.081		0.631				5		0.4885		0.00010		0.0015		1.1		0.63		0.35		0.81		0.0022		0.00015		0.076						0.0018		0.00013		0.064								0.495228877		0.0255000282		0.1772760842				0.06		0.06				0.81		0.14		0.25		0.95		0.65														0.203		0.069																		3.6962895042		ρ2

		avrage		0.58		0.56		0.00024		0.53		0.000133		0.0018		0.0777		0.6977		0.057				avrage		0.000233		0.45		0.0021		0.113		0.63				0.0830				avrage		1.4		0.63		0.35		0.84		0.0027		0.00020		0.110		0.66		0.0023		0.00017		0.093				6		0.453		0.00019		0.064		0.662		0.631		1.300		0.049								6		0.00018		0.40		0.0017		0.084		0.631				6		0.4908		0.00010		0.0015		1.2		0.63		0.35		0.81		0.0022		0.00015		0.078						0.0019		0.00013		0.066								0		0		0				0.07		0.07				0.78		0.125		0.25		0.95		0.65														0.463		0.406		0.309		1.177826822941360														0.4972568024		ρ1

		irrigation 2																						irrigation 2																		irrigation 2																										7		0.461		0.00020		0.064		0.662		0.631		1.300		0.049								7		0.00018		0.40		0.0017		0.085		0.631				7		0.4920		0.00010		0.0015		1.2		0.63		0.35		0.82		0.0022		0.00015		0.079						0.0019		0.00013		0.067								0.4841860877		0.0359432782		0.1860928228				0.08		0.08				0.82		0.165		0.3		1		0.75																				1.526

		1		0.52		0.57		0.00024		0.52		0.000122		0.0017		0.0735		0.6900		0.055				1		0.000220		0.44		0.0020		0.106		0.6309116335				0.0647771322				1		1.3		0.63		0.35		0.85		0.0026		0.00019		0.102		0.66		0.0022		0.00016		0.086																																		0.6300																																				0								0.4930450244		0.0349406139		0.1852463211				0.09		0.09				0.83		0.135		0.2		0.85		0.65																				0.183

		2		0.51		0.54		0.00023		0.51		0.000119		0.0017		0.0660		0.6700		0.050				2		0.000210		0.43		0.0019		0.099		0.6309116335				0.0598272928				2		1.3		0.63		0.35		0.84		0.0025		0.00018		0.096		0.66		0.0021		0.00015		0.081																																																																														0.4948875615		0.0741376191		0.2183384859				0.1		0.1				0.75		0.097		0.25		0.9		0.75																				0.609

		3		0.49		0.50		0.00021		0.51		0.000116		0.0016		0.0640		0.6660		0.050				3		0.000210		0.42		0.0019		0.098		0.6309116335				0.0587920026				3		1.3		0.63		0.35		0.82		0.0024		0.00017		0.091		0.66		0.0021		0.00015		0.077																																																																														0.4720357976		0.0732845099		0.2176182465				0.11		0.11				0.85		0.145		0.3		0.9		0.75

		4		0.47		0.47		0.00020		0.50		0.000112		0.0016		0.0620		0.6610		0.049				4		0.000200		0.41		0.0018		0.092		0.6309116335				0.0576912935				4		1.2		0.63		0.35		0.81		0.0023		0.00016		0.085		0.66		0.0020		0.00014		0.072																																																																		0.0199842108												0.4862390606		0.0538599414		0.2012190084				0.2		0.2				0.83		0.108		0.4		1.28		0.98

		avrage		0.50		0.52		0.00022		0.51		0.000117		0.0017		0.0664		0.6718		0.051				avrage		0.000210		0.43		0.0019		0.099		0.63				0.0603				avrage		1.3		0.63		0.35		0.83		0.0025		0.00018		0.094		0.66		0.0021		0.00015		0.079																																																																		0.0198981124												0		0		0										0.6		0.05		0.5		1.2		0.9

		irrigation 3																						irrigation 3																		irrigation 3																																																																																								0.0189314634												0.413425661		0.0392842525		0.1889134484										0.67		0.05		0.4		1.07		0.85

		1		0.48		0.54		0.00023		0.51		0.000114		0.0016		0.0740		0.6900		0.055				1		0.000200		0.42		0.0018		0.093		0.6309116335				0.0649440209				1		1.2		0.63		0.35		0.83		0.0024		0.00017		0.090		0.66		0.0020		0.00014		0.076																																																																		0.0171280456												0.4172111734		0.0564705148		0.2034229911										0.69		0.1		0.3		1.17		0.78

		2		0.44		0.50		0.00021		0.50		0.000106		0.0015		0.0680		0.6700		0.051				2		0.000190		0.41		0.0017		0.087		0.6309116335				0.0604207112				2		1.2		0.63		0.35		0.83		0.0023		0.00016		0.082		0.66		0.0019		0.00013		0.070																																																																		0.0174501058												0.4365387028		0.0976705596		0.2382062268										0.63		0.075		0.3		1.15		0.85

		3		0.43		0.47		0.00020		0.49		0.000103		0.0015		0.0620		0.6610		0.049				3		0.000190		0.40		0.0017		0.086		0.6309116335				0.0576912935				3		1.2		0.63		0.35		0.81		0.0022		0.00015		0.078		0.66		0.0019		0.00013		0.066																																																																		0.0179627628												0.4289014367		0.1055860189		0.2448888721										0.7614285714		0.1078571429		0.3085714286		1.0228571429		0.7592857143		0.0012		0.04		0.0005						2.898		0.453		1.800		1.416		0.311		2.907		0.066		0.097		1.007

		4		0.40		0.40		0.00017		0.48		0.000097		0.0015		0.0580		0.6400		0.046				4		0.000180		0.39		0.0016		0.081		0.6309116335				0.0546679614				4		1.1		0.63		0.35		0.81		0.0021		0.00014		0.072		0.66		0.0018		0.00012		0.061																																																																		0.017789784												0.4237052003		0.0734814619		0.2177845237										0.7		1.65		0.3		0.95		0.7		0.0012		0.04		0.0005						2.365		0.876		0.541		1.406		0.190		2.503		0.052		0.189		0.548

		avrage		0.44		0.48		0.00020		0.49		0.000105		0.0015		0.0655		0.6653		0.050				avrage		0.000190		0.41		0.0017		0.087		0.63				0.0594				avrage		1.2		0.63		0.35		0.82		0.0023		0.00016		0.081		0.66		0.0019		0.00013		0.068																																																																		sum												0		0		0										0.7		1.65		0.3		0.95		0.7		0.002		0.04		0.0005						2.365		0.876		0.541		1.406		0.190		2.503		0.078		0.252		0.707

		irrigation 4																						irrigation 4																		irrigation 4																																																																																								0.1291444848				0.2050020966								0.4143492605		0.0364475		0.1865185133										0.7		1.65		0.3		0.95		0.7		0.002		0.04		0.0005						2.3		0.4		1.9		1.5		0.5		3.7		0.137		0.173		1.141

		1		0.46		0.52		0.00022		0.50		0.000110		0.0016		0.0690		0.6700		0.051				1		0.000190		0.41		0.0017		0.087		0.6309116335				0.0607174204				1		1.2		0.63		0.35		0.82		0.0023		0.00016		0.084		0.66		0.0020		0.00014		0.071																																																																														0.3823768835		0.0392532316		0.1888872589

		2		0.43		0.47		0.00020		0.49		0.000104		0.0015		0.0660		0.6700		0.050				2		0.000180		0.40		0.0016		0.082		0.6309116335				0.0598272928				2		1.2		0.63		0.35		0.81		0.0022		0.00015		0.078		0.66		0.0019		0.00013		0.066																																																																														0.3858189089		0.0888851689		0.2307891398

		3		0.41		0.45		0.00019		0.49		0.000101		0.0015		0.0640		0.6660		0.050				3		0.000180		0.39		0.0016		0.081		0.6309116335				0.0587920026				3		1.1		0.63		0.35		0.80		0.0021		0.00015		0.074		0.66		0.0018		0.00012		0.062																																																																														0.3921164107		0.0993887703		0.2396568302

		4		0.39		0.40		0.00017		0.48		0.000095		0.0014		0.0580		0.6400		0.046				4		0.000170		0.38		0.0016		0.076		0.6309116335				0.0546679614				4		1.1		0.63		0.35		0.79		0.0020		0.00014		0.068		0.66		0.0017		0.00012		0.058																																																																														0.3940810291		0.0648053611		0.2104597049

		avrage		0.42		0.46		0.00020		0.49		0.000102		0.0015		0.0643		0.6615		0.049				avrage		0.000180		0.40		0.0016		0.081		0.63				0.0585				avrage		1.1		0.63		0.35		0.81		0.0022		0.00015		0.076		0.66		0.0018		0.00013		0.064																																																																														0		0		0

		irrigation 5																						irrigation 5																		irrigation 5																																																																																																				0.4143492605		0.0408136408		0.1902046381

		1		0.46		0.51		0.00022		0.50		0.000109		0.0016		0.0690		0.6700		0.051				5		0.000190		0.41		0.0017		0.087		0.6309116335				0.0607174204				1		1.2		0.63		0.35		0.82		0.0023		0.00016		0.084		0.66		0.0020		0.00014		0.071																																																																														0.3823768835		0.0392532316		0.1888872589

		2		0.43		0.47		0.00020		0.49		0.000104		0.0015		0.0660		0.6700		0.050				6		0.000180		0.40		0.0016		0.082		0.6309116335				0.0598272928				2		1.1		0.63		0.35		0.81		0.0022		0.00015		0.078		0.66		0.0019		0.00013		0.066																																																																														0.3858189089		0.1030673537		0.242762483

		3		0.40		0.44		0.00019		0.48		0.000098		0.0015		0.0640		0.6660		0.050				7		0.000180		0.39		0.0016		0.081		0.6309116335				0.0587920026				3		1.1		0.63		0.35		0.81		0.0021		0.00014		0.072		0.66		0.0018		0.00012		0.061																																																																														0.3976468481		0.0993887703		0.2396568302

		4		0.39		0.40		0.00017		0.48		0.000095		0.0014		0.0560		0.6400		0.046				8		0.000170		0.38		0.0016		0.076		0.6309116335				0.0541706002				4		1.1		0.63		0.35		0.79		0.0020		0.00014		0.068		0.66		0.0017		0.00012		0.058																																																																														0.3953688692		0.0694926947		0.2144169974

		avrage		0.42		0.45		0.00019		0.49		0.000102		0.0015		0.0638		0.6615		0.049				avrage		0.000180		0.40		0.0016		0.081		0.630912				0.0584				avrage		1.1		0.63		0.35		0.81		0.0022		0.00015		0.076		0.66		0.0018		0.00013		0.064																																																																														0		0		0

		irrigation 6																						irrigation 6																		irrigation 6																																																																																																				0.4393637649		0.0317467612		0.1825499034

		1		0.47		0.51		0.00022		0.50		0.000111		0.0016		0.0690		0.6700		0.051				9		0.000195		0.42		0.0018		0.091		0.6309116335				0.0607174204				1		1.2		0.63		0.35		0.84		0.0024		0.00017		0.088		0.66		0.0020		0.00014		0.075																																																																														0.4107990863		0.0435111087		0.1924819817

		2		0.43		0.47		0.00020		0.49		0.000104		0.0015		0.0660		0.6700		0.050				10		0.000185		0.41		0.0017		0.086		0.6309116335				0.0598272928				2		1.2		0.63		0.35		0.83		0.0023		0.00016		0.082		0.66		0.0019		0.00013		0.069																																																																														0.3903208509		0.0886626408		0.2306012699

		3		0.42		0.44		0.00019		0.49		0.000102		0.0015		0.0640		0.6660		0.050				11		0.000180		0.39		0.0017		0.081		0.6309116335				0.0587920026				3		1.1		0.63		0.35		0.80		0.0022		0.00015		0.074		0.66		0.0018		0.00012		0.063																																																																														0.4116179482		0.1202777282		0.2572923826

		4		0.39		0.40		0.00017		0.48		0.000095		0.0014		0.0560		0.6400		0.046				12		0.000175		0.38		0.0016		0.078		0.6309116335				0.0541706002				4		1.1		0.63		0.35		0.79		0.0020		0.00014		0.068		0.66		0.0017		0.00012		0.058																																																																														0.413797121		0.0689859003		0.2139891351

		avrage		0.43		0.45		0.00019		0.49		0.000103		0.0015		0.0638		0.6615		0.049				avrage		0.000184		0.40		0.0017		0.084		0.630912				0.0584				avrage		1.2		0.63		0.35		0.81		0.0022		0.00015		0.078		0.66		0.0019		0.00013		0.066																																																																														0		0		0

		irrigation 7																						irrigation 7																		irrigation 7																																																																																																				0.4451797804		0.0368633816		0.1868696224

		1		0.47		0.52		0.00022		0.50		0.000112		0.0016		0.0690		0.6700		0.051				13		0.000197		0.42		0.0018		0.092		0.6309116335				0.0607174204				1		1.2		0.63		0.35		0.83		0.0024		0.00017		0.089		0.66		0.0020		0.00014		0.075																																																																														0.4132669335		0.0475173286		0.1958642424

		2		0.43		0.47		0.00020		0.49		0.000104		0.0015		0.0660		0.6700		0.050				14		0.000186		0.41		0.0017		0.086		0.6309116335				0.0598272928				2		1.2		0.63		0.35		0.83		0.0023		0.00016		0.082		0.66		0.0019		0.00013		0.069																																																																														0.3984957998		0.0616944028		0.2078332709

		3		0.42		0.45		0.00019		0.49		0.000102		0.0015		0.0640		0.6660		0.050				15		0.000180		0.40		0.0017		0.082		0.6309116335				0.0587920026				3		1.1		0.63		0.35		0.82		0.0022		0.00015		0.077		0.66		0.0019		0.00013		0.065																																																																														0.4165452265		0.1176649461		0.2550865351

		4		0.40		0.40		0.00017		0.48		0.000097		0.0014		0.0560		0.6400		0.046				16		0.000175		0.38		0.0016		0.078		0.6309116335				0.0541706002				4		1.1		0.63		0.35		0.79		0.0021		0.00014		0.069		0.66		0.0017		0.00012		0.058																																																																														0.4191204188		0.0642655084		0.210003933

		avrage		0.43		0.46		0.00020		0.49		0.000104		0.0015		0.0638		0.6615		0.049				avrage		0.000185		0.40		0.0017		0.085		0.630912				0.0584				avrage		1.2		0.63		0.35		0.82		0.0022		0.00015		0.079		0.66		0.0019		0.00013		0.067																																																																														15.1268982333		2.1360080148		7.2544967106

																																																																																																																																										z		zf		zb		zow		zo

																																																																																																																																										0.12		0.16		0.12		0.06		0.13

																																																																																																																																										0.12		0.16		0.11		0.06		0.12

																																																																																																																																										0.11		0.15		0.1		0.05		0.11

																																																																																																																																										0.1		0.14		0.1		0.05		0.11

																																																																																																																																										0.11		0.15		0.1		0.06		0.11

																																																																																																																																										0.1		0.14		0.1		0.05		0.1

																																																																																																																																										0.1		0.14		0.09		0.05		0.1

																																																																																																																																										0.09		0.13		0.09		0.05		0.1

																																																																																																																																										0.09		0.14		0.09		0.06		0.11

																																																																																																																																										0.09		0.13		0.08		0.05		0.11

																																																																																																																																										0.09		0.13		0.08		0.05		0.1

																																																																																																																																										0.08		0.12		0.07		0.05		0.1

																																																																																																																																										0.09		0.13		0.09		0.05		0.11

																																																																																																																																										0.08		0.13		0.08		0.05		0.1

																																																																																																																																										0.08		0.12		0.08		0.05		0.1

																																																																																																																																										0.08		0.11		0.07		0.05		0.1

																																																																																																																																										0.09		0.13		0.09		0.05		0.11

																																																																																																																																										0.08		0.13		0.08		0.05		0.1

																																																																																																																																										0.08		0.12		0.08		0.05		0.1

																																																																																																																																										0.08		0.11		0.07		0.05		0.09

																																																																																																																																										0.09		0.14		0.09		0.05		0.11

																																																																																																																																										0.09		0.13		0.08		0.05		0.1

																																																																																																																																										0.08		0.12		0.08		0.05		0.1

																																																																																																																																										0.08		0.11		0.07		0.05		0.09

																																																																																																																																										0.09		0.14		0.09		0.05		0.11

																																																																																																																																										0.09		0.13		0.08		0.05		0.1

																																																																																																																																										0.08		0.13		0.08		0.05		0.1

																																																																																																																																										0.08		0.11		0.07		0.05		0.09
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آبیاری 1
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استوانه مضاعف  (1-4)
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آبیاری 2
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استوانه مضاعف 1 (2)
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استوانه مضاعف  (2-2)
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استوانه مضاعف  (2-3)
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استوانه مضاعف  (2-4)
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آبیاری3
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استوانه مضاعف 1 (3)
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استوانه مضاعف  (-2-3)
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استوانه مضاعف  (3-3)
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استوانه مضاعف  (3-4)
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آبیاری 4
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استوانه مضاعف 4-1)

		



روش USDA-NRCSاصلی

روش مستقیم(دو نقطه ای)

روش اصلاح شده(شیار)

روش اصلاح شده(نوار)

section

F0(m^3/min/m)

Irrigation6



استوانه مضاعف  (4-2)

		



روش USDA-NRCSاصلی

روش مستقیم(دو نقطه ای)

روش اصلاح شده(شیار)

روش اصلاح شده(نوار)

section

F0(m^3/min/m)
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استوانه مضاعف  4-3)

		0.12		0.12		0.12		0.12

		0.12		0.12		0.12		0.12

		0.11		0.11		0.11		0.11

		0.1		0.1		0.1		0.1

		0.11		0.11		0.11		0.11

		0.1		0.1		0.1		0.1

		0.1		0.1		0.1		0.1

		0.09		0.09		0.09		0.09

		0.09		0.09		0.09		0.09

		0.09		0.09		0.09		0.09

		0.09		0.09		0.09		0.09

		0.08		0.08		0.08		0.08

		0.09		0.09		0.09		0.09

		0.08		0.08		0.08		0.08

		0.08		0.08		0.08		0.08

		0.08		0.08		0.08		0.08

		0.09		0.09		0.09		0.09

		0.08		0.08		0.08		0.08

		0.08		0.08		0.08		0.08

		0.08		0.08		0.08		0.08

		0.09		0.09		0.09		0.09

		0.09		0.09		0.09		0.09

		0.08		0.08		0.08		0.08

		0.08		0.08		0.08		0.08

		0.09		0.09		0.09		0.09

		0.09		0.09		0.09		0.09

		0.08		0.08		0.08		0.08

		0.08		0.08		0.08		0.08
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Sheet2

		

				n		a		b

				0.05		0.0533		0.618

				0.1		0.062		0.661

				0.15		0.0701		0.6834

				0.2		0.0771		0.6988

				0.25		0.0853		0.7107

				0.3		0.0925		0.7204

				0.35

				0.4		0.1064		0.7356

				0.45		0.113		0.7419

				0.5		0.1196		0.7475

				0.6		0.1321		0.7572

				0.7		0.1443		0.7656						n		a		b

				0.25		0.0853		0.7107						0.05		0.0072		0.0097

				0.3		0.0925		0.7204						0.02		0.00288		0.00388

												0.27				0.08818		0.71458

				1.5		0.2283		0.799

				2		0.2753		0.808





استوانه مضاعف  4-4)

		به روش جویچه

		AVERAGE Z		section1		section2		section3		section4		Uniform		F 0(m3/m/min)		section1		section2		section3		section4		uniform F0		CV F 0				a		section1		section2		section3		section4		uniform F0				Q				k		section1		section2		section3		section4		uniform F0						k(m3/m/(min)^a		section1		section2		section3		section4		uniform F0

		1		15.03		12.90		13.19		10.57		17.13		1		0.000200		0.000170		0.000120		0.000116		0.000184		0.28				1		0.59		0.4		0.419		0.314		0.488				1.52				1		1.3179		1.241		1.121		1.558		1.031		1.309475				1		0.0024		0.0012		0.0011		0.0016		0.0010

		2		10.92		9.37		9.65		7.78		13.30		2		0.000155		0.000120		0.000110		0.000088		0.000139		0.24				2		0.3707		0.312		0.388		0.235		0.539				1.9				2		1.266		1.467		0.977		1.771		0.883		1.37025				2		0.0013		0.0015		0.0010		0.0018		0.0009

		3		10.00		8.70		8.52		6.84		11.60		3		0.000144		0.000121		0.000110		0.000079		0.000121		0.24				3		0.349		0.319		0.283		0.2201		0.389				1.9				3		1.3085		1.3196		1.543		1.702		1.228		1.468275				3		0.0013		0.0013		0.0015		0.0017		0.0012

		4		9.31		8.22		8.10		6.44		10.06		4		0.000140		0.000111		0.000108		0.000080		0.000117		0.22				4		0.344		0.293		0.299		0.197		0.355				1.9				4		1.256		1.441		1.347		1.818		1.292		1.4655				4		0.0013		0.0014		0.0013		0.0018		0.0013

		5		9.57		8.36		7.59		6.43		10.54		5		0.000133		0.000118		0.000108		0.000071		0.000115		0.25				5		0.346		0.287		0.282		0.192		0.362								5		1.279		1.517		1.385		1.867		1.31		1.512				5		0.0013		0.0015		0.0014		0.0019		0.0013

		6		9.62		8.57		8.42		6.46		10.98		6		0.000151		0.000141		0.000110		0.000101		0.000119		0.19				6		0.335		0.318		0.297		0.1922		0.374								6		1.3663		1.3153		1.422		1.8792		1.279		1.4957				6		0.0014		0.0013		0.0014		0.0019		0.0013

		7		9.81		8.92		8.70		6.98		11.56		7		0.000151		0.000144		0.000110		0.000110		0.000136		0.17				7		0.344		0.306		0.278		0.240		0.4								7		1.328		1.465		1.635		1.550		1.2		1.4945				7		0.0013		0.0015		0.0016		0.0016		0.0012

				15.0325205954

										section1		section2		section3		section4										section1		section2		section3		section4

								1		0.0894346691		0.0742205206		0.0564037217		0.051651142

								2		0.0670216067		0.0524044214		0.0491882629		0.0387423567

								3		0.0620475919		0.0521878543		0.0477620553		0.0346572987

								4		0.0599138807		0.0480446387		0.0467089234		0.034596762

								5		0.0576828241		0.0506956967		0.0461632812		0.0313403535

								6		0.0641753865		0.0593092697		0.0477681074		0.0421849787

								7		0.0644192624		0.0607129123		0.0479978836		0.0459656726

		1		1		1		1		1		2		2		2		2		2		3		3		3		3		3		4		4		4		4		4				5				5		5		5		5		6		6				6		6		6		7		7		7		7		7

		Section 1		Section 2		Section 3		Section 4		uniform		Section 1		Section 2		Section 3		Section 4		uniform		Section 1		Section 2		Section 3		Section 4		uniform		Section 1		Section 2		Section 3		Section 4		uniform				Section 1				Section 2		Section 3		Section 4		uniform		Section 1		Section 2				Section 3		Section 4		uniform		Section 1		Section 2		Section 3		Section 4		uniform

		0.854		0.839		0.823		0.801		0.854		0.861		0.842		0.826		0.804		0.857		0.862		0.848		0.831		0.811		0.868		0.865		0.85		0.833		0.812		0.874				0.866				0.851		0.834		0.813		0.879		0.867		0.854				0.838		0.816		0.88		0.868		0.855		0.84		0.817		0.88





آبیاری5

		

				آبیاری1

				پارمترها		section1		section2		section3		section4

						استوانه مضاعف

				N(inch/hr)		0.47900		0.45276		0.39370		0.36745

				f0(m/min)		0.00015		0.00015		0.00011		0.00011

				f0(inch/hr)		0.35433		0.35433		0.25984		0.25591

				aref		0.50673		0.49924		0.48038		0.47095

				f0ref		0.00011		0.00011		0.00010		0.00009

				Kref		0.00162		0.00156		0.00144		0.00139

				a(scs)		0.09960		0.09960		0.08900		0.08500

				b		0.72800		0.72800		0.71000		0.71000

				a(kastakof)		0.46000		0.42000		0.46600		0.46000

				K		0.00170		0.00140		0.00150		0.00140

				N(mm/hr)		12.16667		11.50000		10.00000		9.33333

				نفوذ تجمعی(m)		0.07300		0.06900		0.06000		0.05600

						جویچه

				wp(m)		0.85400		0.83900		0.82300		0.80100

				f0(m^3/m/min)		0.00021		0.00017		0.00012		0.00012

				a		0.42000		0.40000		0.41900		0.31400

				k(m3/m/(min)^a		0.00132		0.00124		0.00112		0.00156

				نفوذ تجمعی(m)		0.08943		0.07422		0.05640		0.05165

				Qref		1.23779		1.19631		1.10185		1.05936

				wpref(m)		0.1642748468		0.1571418042		0.1400182044		0.1318282737

				ICF		0.82884		0.80122		0.87223		0.66674

				Kmodel		0.00696		0.00669		0.00740		0.00562

				F0model		0.000489		0.000464		0.000495		0.000369





استوانه مضاعف 5-1

		فاصله(35 - 0)

		t(min)تجمعی		i(m)		z-f0t		I(m/mn)

		0.0		0.000		0.000		0.000		0.002

		2.0		0.002		0.002		0.001		0.002

		5.0		0.004		0.003		0.001		0.002																0.0007

		10.0		0.006		0.004		0.001		0.001

		15.0		0.007		0.005		0.000		0.001

		20.0		0.008		0.005		0.000		0.003

		30.0		0.011		0.006		0.000		0.004

		45.0		0.015		0.007		0.000		0.003

		60.0		0.018		0.007		0.000		0.006

		90.0		0.023		0.008		0.000		0.005

		120.0		0.028		0.008		0.000		0.005

		150.0		0.033		0.008		0.000		0.005

		180.0		0.038		0.008		0.000		0.011

		240.0		0.049		0.008		0.000		0.011

		300.0		0.059		0.009		0.000		0.010

		360.0		0.069		0.009		0.000		-0.069

		قبل ساعت آخر		0.0105

		ساعت آخر		0.0100

		درصد		4.7619																						I=abT^(b-1)

		N(inch/hr)		0.4528																						T=(I/ab)^(1/b-1)

		f0(m/min)		0.00017																						222.6285025467

		f0(inch/hr)		0.3937																						3.7104750424

		aref		0.4992																						3:42 AM

		f0ref		0.000108

		Kref		0.0016

		a(scs)		0.0996

		b		0.7280

		a(kastakof)		0.2900

		K		0.0020

										0.1196		0.7475

						زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

						0.000		0.000		0.007		0.000		0.000

						2.000		0.002		0.009		0.003		0.002

						5.000		0.004		0.010		0.004		0.004

						10.000		0.006		0.012		0.006		0.006

						15.000		0.007		0.014		0.007		0.008

						20.000		0.008		0.016		0.008		0.009

						30.000		0.011		0.019		0.010		0.012

						45.000		0.015		0.023		0.014		0.015

						60.000		0.018		0.027		0.017		0.019

						90.000		0.023		0.033		0.022		0.025

						120.000		0.028		0.040		0.028		0.030

						150.000		0.033		0.045		0.034		0.035

						180.000		0.038		0.051		0.039		0.040

						240.000		0.049		0.061		0.050		0.050

						300.000		0.059		0.070		0.060		0.059

						360.000		0.069		0.079		0.071		0.069





استوانه مضاعف 5-1

		



Ln(t)

Ln(z-F0t)



استوانه مضاعف  5-2

		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



استوانه مضاعف  5-3

		





استوانه مضاعف  5-4

		





آبیاری 6

		فاصله(70 - 35)

		t(min)تجمعی		i(m)		z-f0t		I(m/mn)

		0.0		0.000		0.000		0.000		0.002

		2.0		0.002		0.002		0.001		0.002

		5.0		0.004		0.003		0.001		0.002

		10.0		0.006		0.004		0.001		0.001

		15.0		0.007		0.005		0.000		0.001

		20.0		0.008		0.005		0.000		0.003

		30.0		0.011		0.007		0.000		0.004

		45.0		0.015		0.008		0.000		0.003

		60.0		0.018		0.009		0.000		0.006

		90.0		0.023		0.010		0.000		0.005

		120.0		0.028		0.011		0.000		0.005

		150.0		0.033		0.012		0.000		0.005

		180.0		0.038		0.013		0.000		0.009

		240.0		0.047		0.013		0.000		0.010

		300.0		0.057		0.014		0.000		0.009

		360.0		0.065		0.014		0.000		-0.065

		قبل ساعت آخر		0.0095

		ساعت آخر		0.0085

		درصد		10.5

		N(inch/hr)		0.43

		f0(m/min)		0.0001416667

		f0(inch/hr)		0.33

		aref		0.491224

		f0ref		0.000103

		Kref		0.001511

		a(scs)		0.0996																				I=abT^(b-1)

		b		0.728																				T=(I/ab)^(1/b-1)

		a(kastakof)		0.38																				404.6411151241

		K		0.0017																				6.7440185854

																								6:44 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.002		0.01		0.00		0.00

				5		0.004		0.01		0.00		0.00

				10		0.0059		0.01		0.01		0.01

				15		0.007		0.01		0.01		0.01

				20		0.0083		0.02		0.01		0.01

				30		0.011		0.02		0.01		0.01

				45		0.0145		0.02		0.01		0.01

				60		0.0175		0.03		0.02		0.02

				90		0.023		0.03		0.02		0.02

				120		0.028		0.04		0.03		0.03

				150		0.033		0.05		0.03		0.03

				180		0.038		0.05		0.04		0.04

				240		0.047		0.06		0.05		0.05

				300		0.0565		0.07		0.06		0.06

				360		0.065		0.08		0.07		0.06





آبیاری 6

		



Ln(t)

Ln(z-F0t)



استوانه مضاعف6-1

		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



استوانه مضاعف  6-2

		





استوانه مضاعف  6-3

		



I(m/mn)



استوانه مضاعف 6-4

		فاصله(105 - 70)

		t(min)تجمعی		i(m)		z-f0t		I(m/mn)

		0.0		0.000		0.000				0.002

		2.0		0.002		0.002		0.00100		0.002

		5.0		0.004		0.003		0.00080		0.002

		10.0		0.006		0.005		0.00059		0.001

		15.0		0.007		0.005		0.00047		0.001

		20.0		0.008		0.006		0.00042		0.003

		30.0		0.011		0.008		0.00037		0.004

		45.0		0.015		0.010		0.00032		0.003

		60.0		0.018		0.011		0.00029		0.006

		90.0		0.023		0.013		0.00026		0.005

		120.0		0.028		0.015		0.00023		0.005

		150.0		0.033		0.017		0.00022		0.004

		180.0		0.037		0.017		0.00021		0.009

		240.0		0.046		0.020		0.00019		0.007

		300.0		0.053		0.020		0.00018		0.007

		360.0		0.060		0.020		0.00017		-0.060

		قبل ساعت آخر		0.0071

		ساعت آخر		0.0066

		درصد		7.0

		N(inch/hr)		0.39

		f0(m/min)		0.00011

		f0(inch/hr)		0.26

		aref		0.480376

		f0ref		0.000097

		Kref		0.001443

		a(scs)		0.089																						I=abT^(b-1)

		b		0.71																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.466																						415.0715823964

		K		0.0015																						6.9178597066

																										6:55 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00				شماره منحنی		a		b

				2		0.002		0.01		0.00		0.00				0.5		0.0495		0.009

				5		0.004		0.01		0.00		0.00				0.23		0.02277		0.00414

				10		0.0059		0.01		0.01		0.01						0.25253		0.80386

				15		0.007		0.01		0.01		0.01

				20		0.0083		0.01		0.01		0.01

				30		0.011		0.02		0.01		0.01

				45		0.0145		0.02		0.01		0.01

				60		0.0175		0.02		0.02		0.02

				90		0.023		0.03		0.02		0.02

				120		0.028		0.03		0.03		0.03

				150		0.033		0.04		0.03		0.03

				180		0.037		0.04		0.04		0.03

				240		0.0463		0.05		0.05		0.04

				300		0.0534		0.06		0.05		0.05

				360		0.06		0.07		0.06		0.06





استوانه مضاعف 6-4

		



Ln(t)

Ln(z-F0t)



Sheet6

		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/mn)



		فاصله(140 - 105)

		t(min)تجمعی		i(m)		z-f0t		I(m/mn)

		0		0.0000		0.0000				0.002

		2		0.0017		0.0015		0.0009		0.002

		5		0.0035		0.0030		0.0007		0.002

		10		0.0055		0.0044		0.0006		0.001

		15		0.0068		0.0052		0.0005		0.001

		20		0.0080		0.0059		0.0004		0.003

		30		0.0105		0.0073		0.0004		0.003

		45		0.0136		0.0088		0.00030		0.003

		60		0.0165		0.0101		0.00028		0.006

		90		0.0222		0.0126		0.00025		0.005

		120		0.0270		0.0142		0.00023		0.005

		150		0.0315		0.0155		0.00021		0.005

		180		0.0360		0.0168		0.00020		0.008

		240		0.0440		0.0184		0.00018		0.007

		300		0.0510		0.0190		0.0002		0.006

		360		0.0574		0.0190		0.0002		-0.057

		قبل ساعت آخر		0.00700

		ساعت آخر		0.00640

		درصد		8.57143

		N(inch/hr)		0.38

		f0(m/min)		0.00011

		f0(inch/hr)		0.25197

		aref		0.47433

		f0ref		0.00009

		Kref		0.00141

		a(scs)		0.08500																						I=abT^(b-1)

		b		0.71000																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.48000																						393.8581443978

		K		0.00130																						6.5643024066

																										6:33 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.0017		0.01		0.00		0.00

				5		0.0035		0.01		0.00		0.00

				10		0.0055		0.01		0.00		0.01

				15		0.0068		0.01		0.01		0.01

				20		0.008		0.01		0.01		0.01

				30		0.0105		0.02		0.01		0.01

				45		0.0136		0.02		0.01		0.01

				60		0.0165		0.02		0.02		0.02

				90		0.0222		0.03		0.02		0.02

				120		0.027		0.03		0.03		0.02

				150		0.0315		0.04		0.03		0.03

				180		0.036		0.04		0.03		0.03

				240		0.044		0.05		0.04		0.04

				300		0.051		0.06		0.05		0.05

				360		0.0574		0.06		0.06		0.06





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/mn)



		

				آبیاری2

				پارمترها		section1		section2		section3		section4

						استوانه مضاعف

				N(inch/hr)		0.37402		0.32480		0.28871		0.26247

				f0(m/min)		0.00012		0.00008		0.00007		0.00007

				f0(inch/hr)		0.27559		0.18504		0.16535		0.15748

				aref		0.47337		0.45395		0.43765		0.42447

				f0ref		0.00009		0.00008		0.00007		0.00007

				Kref		0.00140		0.00129		0.00121		0.00114

				a(scs)		0.08900		0.07700		0.07400		0.07000

				b		0.71000		0.69000		0.69000		0.68000

				a(kastakof)		0.40000		0.50000		0.43000		0.52000

				K		0.00180		0.00150		0.00190		0.00090

				N(mm/hr)		9.50000		8.25000		7.33333		6.66667

				نفوذ تجمعی(m)		0.05700		0.04950		0.04400		0.04000

						جویچه

				wp(m)		0.86100		0.84200		0.82600		0.80400

				f0(m^3/m/min)		0.00016		0.00012		0.00011		0.00009

				a		0.37070		0.31200		0.38800		0.23500

				k(m3/m/(min)^a		0.00127		0.00147		0.00098		0.00177

				نفوذ تجمعی(m)		0.06702		0.05240		0.04919		0.03874

				Qref		1.07001		0.98966		0.93004		0.88632

				wpref(m)		0.1339144261		0.117536721		0.1042146283		0.0935673432

				ICF		0.78311		0.68730		0.88655		0.55363

				Kmodel		0.00705		0.00636		0.00848		0.00543

				F0model		0.000466		0.000405		0.000523		0.000327





		فاصله(35 - 0)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.0000

		2		0.0020		0.0018		0.0010

		5		0.0040		0.0034		0.0008

		10		0.0059		0.0047		0.0006

		15		0.0070		0.0053		0.0005

		20		0.0083		0.0060		0.0004

		30		0.0110		0.0075		0.0004

		45		0.0145		0.0093		0.0003

		60		0.0175		0.0105		0.0003

		90		0.0220		0.0115		0.0002

		120		0.0265		0.0125		0.0002

		150		0.0310		0.0135		0.0002

		180		0.0350		0.0140		0.0002

		240		0.0430		0.0150		0.0002

		300		0.0500		0.0150		0.0002

		360		0.0570		0.0150		0.0002

		قبل ساعت آخر		0.0070

		ساعت آخر		0.0070

		درصد		0.0000																						I=abT^(b-1)

		N(inch/hr)		0.3740																						T=(I/ab)^(1/b-1)

		f0(m/min)		0.00012																						338.8483686226

		f0(inch/hr)		0.2756																						5.6474728104

		aref		0.4734																						5:38 AM

		f0ref		0.000093

		Kref		0.0014

		a(scs)		0.0890

		b		0.7100

		a(kastakof)		0.4000

		K		0.0018

						زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

						0.000		0.000		0.007		0.000		0.000

						2.000		0.002		0.008		0.003		0.002

						5.000		0.004		0.010		0.004		0.003

						10.000		0.006		0.012		0.006		0.005

						15.000		0.007		0.013		0.007		0.006

						20.000		0.008		0.014		0.008		0.008

						30.000		0.011		0.017		0.011		0.010

						45.000		0.015		0.020		0.014		0.013

						60.000		0.018		0.023		0.016		0.015

						90.000		0.022		0.029		0.021		0.020

						120.000		0.027		0.034		0.026		0.025

						150.000		0.031		0.038		0.031		0.029

						180.000		0.035		0.043		0.035		0.033

						240.000		0.043		0.051		0.044		0.041

						300.000		0.050		0.058		0.053		0.049

						360.000		0.057		0.065		0.061		0.056





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(70 - 35)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.000

		2		0.0015		0.001		0.001

		5		0.0034		0.003		0.001

		10		0.0060		0.005		0.001

		15		0.0082		0.007		0.001

		20		0.0100		0.008		0.001

		30		0.0135		0.011		0.000

		45		0.0170		0.013		0.000

		60		0.0195		0.015		0.000

		90		0.0240		0.017		0.000

		120		0.0280		0.019		0.000

		150		0.0320		0.020		0.000

		180		0.0350		0.021		0.000

		240		0.0401		0.021		0.000

		300		0.0448		0.021		0.000

		360		0.0495		0.021		0.000

		قبل ساعت آخر		0.0047

		ساعت آخر		0.0047

		درصد		0.0

		N(inch/hr)		0.32

		f0(m/min)		0.0000783333

		f0(inch/hr)		0.19

		aref		0.453952

		f0ref		0.000082

		Kref		0.001291

		a(scs)		0.077																				I=abT^(b-1)

		b		0.69																				T=(I/ab)^(1/b-1)

		a(kastakof)		0.5																				480.7436708834

		K		0.0015																				8.0123945147

																								8:00 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.0015		0.01		0.00		0.00

				5		0.0034		0.01		0.00		0.00

				10		0.006		0.01		0.01		0.00

				15		0.0082		0.01		0.01		0.01

				20		0.01		0.01		0.01		0.01

				30		0.0135		0.02		0.01		0.01

				45		0.017		0.02		0.01		0.01

				60		0.0195		0.02		0.02		0.01

				90		0.024		0.02		0.02		0.02

				120		0.028		0.03		0.03		0.02

				150		0.032		0.03		0.03		0.02

				180		0.035		0.03		0.03		0.03

				240		0.0401		0.04		0.04		0.04

				300		0.0448		0.05		0.05		0.04

				360		0.0495		0.05		0.06		0.05





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(105 - 70)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0

		2		0.0020		0.0018566667		0.001

		5		0.0040		0.0036416667		0.0008

		10		0.0066		0.0058833333		0.00066

		15		0.0080		0.006925		0.0005333333

		20		0.0090		0.0075666667		0.00045

		30		0.0110		0.00885		0.0003666667

		45		0.0140		0.010775		0.0003111111

		60		0.0170		0.0127		0.0002833333

		90		0.0210		0.01455		0.0002333333

		120		0.0250		0.0164		0.0002083333

		150		0.0280		0.01725		0.0001866667

		180		0.0310		0.0181		0.0001722222

		240		0.0355		0.0183		0.0001479167

		300		0.0398		0.0183		0.0001326667

		360		0.0441		0.0183		0.0001225

		قبل ساعت آخر		0.0043

		ساعت آخر		0.0043

		درصد		0.0

		N(inch/hr)		0.29

		f0(m/min)		0.0000716667

		f0(inch/hr)		0.17

		aref		0.437967

		f0ref		0.000075

		Kref		0.001208

		a(scs)		0.074																						I=abT^(b-1)

		b		0.69																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.43																						563.4434564647

		K		0.0019																						9.3907242744

																										9:23 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00				شماره منحنی		a		b

				2		0.002		0.01		0.00		0.00				0.5		0.0495		0.009

				5		0.004		0.01		0.00		0.00				0.23		0.02277		0.00414

				10		0.0066		0.01		0.01		0.00						0.25253		0.80386

				15		0.008		0.01		0.01		0.01

				20		0.009		0.01		0.01		0.01

				30		0.011		0.01		0.01		0.01

				45		0.014		0.02		0.01		0.01

				60		0.017		0.02		0.02		0.01

				90		0.021		0.02		0.02		0.02

				120		0.025		0.03		0.02		0.02

				150		0.028		0.03		0.03		0.02

				180		0.031		0.03		0.03		0.03

				240		0.0355		0.04		0.04		0.03

				300		0.0398		0.04		0.04		0.04

				360		0.0441		0.05		0.05		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(140 - 105)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.000		0.00

		2		0.001		0.00		0.0005

		5		0.002		0.00		0.00046

		10		0.004		0.00		0.00041

		15		0.006		0.00		0.0003733333

		20		0.007		0.01		0.00035

		30		0.009		0.01		0.0003

		45		0.012		0.01		0.0002555556

		60		0.014		0.01		0.000225

		90		0.017		0.01		0.0001888889

		120		0.020		0.01		0.0001666667

		150		0.023		0.01		0.00015

		180		0.025		0.01		0.0001388889

		240		0.032		0.02		0.0001333333

		300		0.036		0.02		0.00012

		360		0.040		0.02		0.0001111111

		قبل ساعت آخر		0.00400

		ساعت آخر		0.00400

		درصد		-0.00000

		N(inch/hr)		0.26

		f0(m/min)		0.00007

		f0(inch/hr)		0.15748

		aref		0.42447

		f0ref		0.00007

		Kref		0.00114

		a(scs)		0.07000																						I=abT^(b-1)

		b		0.68000																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.52000																						465.3791390197

		K		0.00090																						7.7563189837

																										7:45 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.001		0.01		0.00		0.00

				5		0.0023		0.01		0.00		0.00

				10		0.0041		0.01		0.00		0.00

				15		0.0056		0.01		0.00		0.00

				20		0.007		0.01		0.01		0.01

				30		0.009		0.01		0.01		0.01

				45		0.0115		0.02		0.01		0.01

				60		0.0135		0.02		0.01		0.01

				90		0.017		0.02		0.02		0.01

				120		0.02		0.03		0.02		0.02

				150		0.0225		0.03		0.02		0.02

				180		0.025		0.03		0.03		0.02

				240		0.032		0.04		0.03		0.03

				300		0.036		0.04		0.04		0.03

				360		0.04		0.05		0.04		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		

				آبیاری 3

				پارمترها		section1		section2		section3		section4

						استوانه مضاعف

				N(inch/hr)		0.36089		0.33465		0.26903		0.21850

				f0(m/min)		0.00011		0.00009		0.00008		0.00006

				f0(inch/hr)		0.25591		0.21654		0.19685		0.12992

				aref		0.46847		0.45808		0.42788		0.39936

				f0ref		0.00009		0.00008		0.00007		0.00006

				Kref		0.00137		0.00131		0.00116		0.00103

				a(scs)		0.08500		0.08000		0.07700		0.06800

				b		0.71000		0.70000		0.69000		0.67000

				a(kastakof)		0.47000		0.42000		0.38000		0.37700

				K		0.00100		0.00190		0.00140		0.00190

				N(mm/hr)		9.16667		8.50000		6.83333		5.55000

				نفوذ تجمعی(m)		0.05500		0.05100		0.04100		0.03330

						جویچه

				wp(m)		0.86200		0.84800		0.83100		0.81100

				f0(m^3/m/min)		0.00014		0.00012		0.00011		0.00008

				a		0.34900		0.31900		0.28300		0.22010

				k(m3/m/(min)^a		0.00131		0.00132		0.00154		0.00170

				نفوذ تجمعی(m)		0.06205		0.05219		0.04776		0.03466

				Qref		1.04869		1.00582		0.89728		0.81238

				wpref(m)		0.1297145284		0.1209580184		0.0963199392		0.0730140456

				ICF		0.74497		0.69639		0.66139		0.55114

				Kmodel		0.00679		0.00641		0.00661		0.00630

				F0model		0.000445		0.000412		0.000401		0.000361





		فاصله(35 - 0)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.000

		2		0.0015		0.001		0.00075

		5		0.0033		0.003		0.00066

		10		0.0054		0.004		0.00054

		15		0.0068		0.005		0.0004533333

		20		0.0084		0.006		0.00042

		30		0.0110		0.008		0.0003666667

		45		0.0145		0.010		0.0003222222

		60		0.0175		0.011		0.0002916667

		90		0.0230		0.013		0.0002555556

		120		0.0270		0.014		0.000225

		150		0.0310		0.015		0.0002066667

		180		0.0350		0.016		0.0001944444

		240		0.0420		0.016		0.000175

		300		0.0485		0.016		0.0001616667

		360		0.0550		0.016		0.0001527778

		قبل ساعت آخر		0.0065

		ساعت آخر		0.0065

		درصد		0.0000																						I=abT^(b-1)

		N(inch/hr)		0.3609																						T=(I/ab)^(1/b-1)

		f0(m/min)		0.00011																						1084.9239760452

		f0(inch/hr)		0.2559																						18.0820662674

		aref		0.4685																						6:04 PM

		f0ref		0.000090

		Kref		0.0014

		a(scs)		0.0996

		b		0.7280

		a(kastakof)		0.4700

		K		0.0014

						زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

						0.000		0.000		0.007		0.000		0.000

						2.000		0.002		0.009		0.002		0.002

						5.000		0.003		0.010		0.004		0.003

						10.000		0.005		0.012		0.005		0.005

						15.000		0.007		0.014		0.007		0.006

						20.000		0.008		0.016		0.008		0.007

						30.000		0.011		0.019		0.010		0.009

						45.000		0.015		0.023		0.013		0.012

						60.000		0.018		0.027		0.016		0.015

						90.000		0.023		0.033		0.021		0.019

						120.000		0.027		0.040		0.026		0.024

						150.000		0.031		0.045		0.031		0.028

						180.000		0.035		0.051		0.036		0.032

						240.000		0.042		0.061		0.044		0.039

						300.000		0.049		0.070		0.053		0.047

						360.000		0.055		0.079		0.061		0.054





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(70 - 35)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0

		2		0.0020		0.00183		0.001

		5		0.0041		0.003675		0.00082

		10		0.0065		0.00565		0.00065

		15		0.0080		0.006725		0.0005333333

		20		0.0090		0.0073		0.00045

		30		0.0120		0.00945		0.0004

		45		0.0145		0.010675		0.0003222222

		60		0.0170		0.0119		0.0002833333

		90		0.0220		0.01435		0.0002444444

		120		0.0260		0.0158		0.0002166667

		150		0.0300		0.01725		0.0002

		180		0.0335		0.0182		0.0001861111

		240		0.0406		0.0202		0.0001691667

		300		0.0459		0.0204		0.000153

		360		0.0510		0.0204		0.0001416667

		قبل ساعت آخر		0.0053

		ساعت آخر		0.0051

		درصد		3.8

		N(inch/hr)		0.33

		f0(m/min)		0.000085

		f0(inch/hr)		0.20

		aref		0.458075

		f0ref		0.000084

		Kref		0.001314

		a(scs)		0.0996																				I=abT^(b-1)

		b		0.728																				T=(I/ab)^(1/b-1)

		a(kastakof)		0.44																				2646.6128199341

		K		0.0018																				44.1102136656

																								8:06 PM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.002		0.01		0.00		0.00

				5		0.0041		0.01		0.00		0.00

				10		0.0065		0.01		0.01		0.00

				15		0.008		0.01		0.01		0.01

				20		0.009		0.02		0.01		0.01

				30		0.012		0.02		0.01		0.01

				45		0.0145		0.02		0.01		0.01

				60		0.017		0.03		0.02		0.01

				90		0.022		0.03		0.02		0.02

				120		0.026		0.04		0.02		0.02

				150		0.03		0.05		0.03		0.03

				180		0.0335		0.05		0.03		0.03

				240		0.0406		0.06		0.04		0.04

				300		0.0459		0.07		0.05		0.04

				360		0.051		0.08		0.05		0.05





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(105 - 70)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0

		2		0.0015		0.0013666667		0.00075

		5		0.0030		0.0026666667		0.0006

		10		0.0045		0.0038333333		0.00045

		15		0.0060		0.005		0.0004

		20		0.0065		0.0051666667		0.000325

		30		0.0085		0.0065		0.0002833333

		45		0.0110		0.008		0.0002444444

		60		0.0130		0.009		0.0002166667

		90		0.0170		0.011		0.0001888889

		120		0.0200		0.012		0.0001666667

		150		0.0230		0.013		0.0001533333

		180		0.0260		0.014		0.0001444444

		240		0.0318		0.0158		0.0001325

		300		0.0360		0.016		0.00012

		360		0.0400		0.016		0.0001111111

		قبل ساعت آخر		0.0042

		ساعت آخر		0.004

		درصد		4.8

		N(inch/hr)		0.26

		f0(m/min)		0.0000666667

		f0(inch/hr)		0.16

		aref		0.424474

		f0ref		0.000069

		Kref		0.001142

		a(scs)		0.089																						I=abT^(b-1)

		b		0.71																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.46																						2333.821497468

		K		0.0013																						38.8970249578

																										2:53 PM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00				شماره منحنی		a		b

				2		0.0015		0.01		0.00		0.00				0.5		0.0495		0.009

				5		0.003		0.01		0.00		0.00				0.23		0.02277		0.00414

				10		0.0045		0.01		0.00		0.00						0.25253		0.80386

				15		0.006		0.01		0.01		0.00

				20		0.0065		0.01		0.01		0.01

				30		0.0085		0.02		0.01		0.01

				45		0.011		0.02		0.01		0.01

				60		0.013		0.02		0.01		0.01

				90		0.017		0.03		0.02		0.01

				120		0.02		0.03		0.02		0.02

				150		0.023		0.04		0.02		0.02

				180		0.026		0.04		0.03		0.02

				240		0.0318		0.05		0.03		0.03

				300		0.036		0.06		0.04		0.03

				360		0.04		0.07		0.04		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(140 - 105)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.0000

		2		0.0020		0.0019		0.0010

		5		0.0035		0.0032		0.0007

		10		0.0050		0.0045		0.0005

		15		0.0060		0.0052		0.0004

		20		0.0075		0.0064		0.0004

		30		0.0095		0.0079		0.0003

		45		0.0120		0.0095		0.0003

		60		0.0136		0.0103		0.0002

		90		0.0165		0.0116		0.0002

		120		0.0190		0.0124		0.0002

		150		0.0210		0.0128		0.0001

		180		0.0230		0.0131		0.0001

		240		0.0265		0.0133		0.0001

		300		0.0300		0.0135		0.0001

		360		0.0333		0.0135		0.0001

		قبل ساعت آخر		0.00350

		ساعت آخر		0.00330

		درصد		5.71429

		N(inch/hr)		0.22

		f0(m/min)		0.00006

		f0(inch/hr)		0.12992

		aref		0.39936

		f0ref		0.00006

		Kref		0.00103

		a(scs)		0.08500																						I=abT^(b-1)

		b		0.71000																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.37000																						3866.2654829667

		K		0.00190																						64.4377580494

																										4:26 PM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.002		0.01		0.00		0.00

				5		0.0035		0.01		0.00		0.00

				10		0.005		0.01		0.01		0.00

				15		0.006		0.01		0.01		0.00

				20		0.0075		0.01		0.01		0.00

				30		0.0095		0.02		0.01		0.01

				45		0.012		0.02		0.01		0.01

				60		0.0136		0.02		0.01		0.01

				90		0.0165		0.03		0.01		0.01

				120		0.019		0.03		0.02		0.01

				150		0.021		0.04		0.02		0.02

				180		0.023		0.04		0.02		0.02

				240		0.0265		0.05		0.03		0.02

				300		0.03		0.06		0.03		0.03

				360		0.0333		0.06		0.04		0.03





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		

				آبیاری 4

				پارمترها		section1		section2		section3		section4

						استوانه مضاعف

				N(inch/hr)		0.32808		0.26903		0.24934		0.19685

				f0(m/min)		0.00009		0.00008		0.00007		0.00005

				f0(inch/hr)		0.21654		0.18110		0.17323		0.11811

				aref		0.45534		0.42788		0.41741		0.38531

				f0ref		0.00008		0.00007		0.00007		0.00005

				Kref		0.00130		0.00116		0.00111		0.00097

				a(scs)		0.07700		0.07300		0.07200		0.08200

				b		0.69800		0.68000		0.68000		0.70000

				a(kastakof)		0.40000		0.43000		0.39300		0.42900

				K		0.00200		0.00130		0.00150		0.00120

				N(mm/hr)		8.33333		6.83333		6.33333		5.00000

				نفوذ تجمعی(m)		0.05000		0.04100		0.03800		0.03000

						جویچه

				wp(m)		0.86500		0.85000		0.83300		0.81200

				f0(m^3/m/min)		0.00014		0.00011		0.00011		0.00008

				a		0.34400		0.29300		0.29900		0.19700

				k(m3/m/(min)^a		0.00126		0.00144		0.00135		0.00182

				نفوذ تجمعی(m)		0.05991		0.04804		0.04671		0.03460

				Qref		0.99505		0.89728		0.86434		0.77564

				wpref(m)		0.1186861873		0.0963199392		0.0878509209		0.0608954587

				ICF		0.75548		0.68477		0.71633		0.51128

				Kmodel		0.00715		0.00700		0.00753		0.00660

				F0model		0.000457		0.000424		0.000448		0.000369





		فاصله(35 - 0)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.000

		2		0.0020		0.002		0.001

		5		0.0041		0.004		0.00082

		10		0.0065		0.006		0.00065

		15		0.0080		0.007		0.0005333333

		20		0.0090		0.007		0.00045

		30		0.0120		0.009		0.0004

		45		0.0145		0.010		0.0003222222

		60		0.0170		0.012		0.0002833333

		90		0.0210		0.013		0.0002333333

		120		0.0250		0.014		0.0002083333

		150		0.0290		0.015		0.0001933333

		180		0.0320		0.016		0.0001777778

		240		0.0390		0.017		0.0001625

		300		0.0445		0.017		0.0001483333

		360		0.0500		0.017		0.0001388889

		قبل ساعت آخر		0.0055

		ساعت آخر		0.0055

		درصد		-0.0000																						I=abT^(b-1)

		N(inch/hr)		0.3281																						T=(I/ab)^(1/b-1)

		f0(m/min)		0.00009																						778.3264334787

		f0(inch/hr)		0.2165																						12.9721072246

		aref		0.4553																						12:58 PM

		f0ref		0.000083

		Kref		0.0013

		a(scs)		0.0890

		b		0.7100

		a(kastakof)		0.4000

		K		0.0020

						زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

						0.000		0.000		0.007		0.000		0.000

						2.000		0.002		0.008		0.003		0.002

						5.000		0.004		0.010		0.004		0.003

						10.000		0.007		0.012		0.006		0.005

						15.000		0.008		0.013		0.007		0.006

						20.000		0.009		0.014		0.008		0.007

						30.000		0.012		0.017		0.011		0.009

						45.000		0.015		0.020		0.013		0.011

						60.000		0.017		0.023		0.016		0.013

						90.000		0.021		0.029		0.020		0.018

						120.000		0.025		0.034		0.025		0.021

						150.000		0.029		0.038		0.029		0.025

						180.000		0.032		0.043		0.032		0.029

						240.000		0.039		0.051		0.040		0.036

						300.000		0.045		0.058		0.047		0.042

						360.000		0.050		0.065		0.054		0.049





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(70 - 35)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0

		2		0.0015		0.0013466667		0.00075

		5		0.0030		0.0026166667		0.0006

		10		0.0045		0.0037333333		0.00045

		15		0.0060		0.00485		0.0004

		20		0.0065		0.0049666667		0.000325

		30		0.0085		0.0062		0.0002833333

		45		0.0110		0.00755		0.0002444444

		60		0.0130		0.0084		0.0002166667

		90		0.0170		0.0101		0.0001888889

		120		0.0200		0.0108		0.0001666667

		150		0.0230		0.0115		0.0001533333

		180		0.0260		0.0122		0.0001444444

		240		0.0316		0.0132		0.0001316667

		300		0.0364		0.0134		0.0001213333

		360		0.0410		0.0134		0.0001138889

		قبل ساعت آخر		0.0048

		ساعت آخر		0.0046

		درصد		4.2

		N(inch/hr)		0.27

		f0(m/min)		0.0000766667

		f0(inch/hr)		0.18

		aref		0.427884

		f0ref		0.000070

		Kref		0.001159

		a(scs)		0.077																				I=abT^(b-1)

		b		0.69																				T=(I/ab)^(1/b-1)

		a(kastakof)		0.42																				515.2792954097

		K		0.0013																				8.5879882568

																								8:35 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.0015		0.01		0.00		0.00

				5		0.003		0.01		0.00		0.00

				10		0.0045		0.01		0.00		0.00

				15		0.006		0.01		0.01		0.00

				20		0.0065		0.01		0.01		0.01

				30		0.0085		0.02		0.01		0.01

				45		0.011		0.02		0.01		0.01

				60		0.013		0.02		0.01		0.01

				90		0.017		0.02		0.02		0.01

				120		0.02		0.03		0.02		0.02

				150		0.023		0.03		0.02		0.02

				180		0.026		0.03		0.03		0.02

				240		0.0316		0.04		0.03		0.03

				300		0.0364		0.05		0.04		0.03

				360		0.041		0.05		0.04		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(105 - 70)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.0000

		2		0.0015		0.0014		0.0008

		5		0.0030		0.0026		0.0006

		10		0.0045		0.0038		0.0005

		15		0.0060		0.0049		0.0004

		20		0.0065		0.0050		0.0003

		30		0.0085		0.0063		0.0003

		45		0.0110		0.0077		0.0002

		60		0.0130		0.0086		0.0002

		90		0.0160		0.0094		0.0002

		120		0.0190		0.0102		0.0002

		150		0.0215		0.0105		0.0001

		180		0.0240		0.0108		0.0001

		240		0.0290		0.0114		0.0001

		300		0.0336		0.0116		0.0001

		360		0.0380		0.0116		0.0001

		قبل ساعت آخر		0.0046

		ساعت آخر		0.0044

		درصد		4.3

		N(inch/hr)		0.25

		f0(m/min)		0.0000733333

		f0(inch/hr)		0.17

		aref		0.417406

		f0ref		0.000066

		Kref		0.001109

		a(scs)		0.074																						I=abT^(b-1)

		b		0.69																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.39																						523.1704131657

		K		0.0015																						8.7195068861

																										8:43 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00				شماره منحنی		a		b

				2		0.0015		0.01		0.00		0.00				0.5		0.0495		0.009

				5		0.003		0.01		0.00		0.00				0.23		0.02277		0.00414

				10		0.0045		0.01		0.00		0.00						0.25253		0.80386

				15		0.006		0.01		0.01		0.00

				20		0.0065		0.01		0.01		0.01

				30		0.0085		0.01		0.01		0.01

				45		0.011		0.02		0.01		0.01

				60		0.013		0.02		0.01		0.01

				90		0.016		0.02		0.02		0.01

				120		0.019		0.03		0.02		0.02

				150		0.0215		0.03		0.02		0.02

				180		0.024		0.03		0.02		0.02

				240		0.029		0.04		0.03		0.03

				300		0.0336		0.04		0.04		0.03

				360		0.038		0.05		0.04		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		

				n		a		b

				0.6		0.1321		0.7572

				0.7		0.1443		0.7656

														n		a		b

				0.5		0.1196		0.7475						0.1		0.0125		0.0097

				0.6		0.1321		0.7572						0.09		0.01125		0.00873

				0.8		0.156		0.7728				0.59				0.13085		0.75623

				0.9		0.1674		0.7792

				1		0.1768		0.785

				1.5		0.2283		0.799

				2		0.2753		0.808





		فاصله(140 - 105)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.0000

		2		0.0006		0.0005		0.0003

		5		0.0014		0.0012		0.0003

		10		0.0026		0.0021		0.0003

		15		0.0035		0.0028		0.0002

		20		0.0043		0.0033		0.0002

		30		0.0056		0.0041		0.0002

		45		0.0075		0.0053		0.0002

		60		0.0090		0.0060		0.0002

		90		0.0120		0.0075		0.0001

		120		0.0145		0.0085		0.0001

		150		0.0165		0.0090		0.0001

		180		0.0190		0.0100		0.0001

		240		0.0230		0.0110		0.0001

		300		0.0270		0.0120		0.0001

		360		0.0300		0.0120		0.0001

		قبل ساعت آخر		0.00400

		ساعت آخر		0.00300

		درصد		25.00000

		N(inch/hr)		0.20

		f0(m/min)		0.00005

		f0(inch/hr)		0.11811

		aref		0.38531

		f0ref		0.00005

		Kref		0.00097

		a(scs)		0.07000																						I=abT^(b-1)

		b		0.68000																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.58000																						1143.5113081816

		K		0.00050																						19.058521803

																										7:03 PM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.0006		0.01		0.00		0.00

				5		0.0014		0.01		0.00		0.00

				10		0.0026		0.01		0.00		0.00

				15		0.0035		0.01		0.00		0.00

				20		0.0043		0.01		0.00		0.00

				30		0.0056		0.01		0.01		0.01

				45		0.0075		0.02		0.01		0.01

				60		0.009		0.02		0.01		0.01

				90		0.012		0.02		0.01		0.01

				120		0.0145		0.03		0.01		0.01

				150		0.0165		0.03		0.02		0.01

				180		0.019		0.03		0.02		0.02

				240		0.023		0.04		0.02		0.02

				300		0.027		0.04		0.03		0.02

				360		0.03		0.05		0.03		0.03





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		

				آبیاری 3

				پارمترها		section1		section2		section3		section4

						استوانه مضاعف

				N(inch/hr)		0.36089		0.33465		0.26903		0.21850

				f0(m/min)		0.00011		0.00009		0.00008		0.00006

				f0(inch/hr)		0.25591		0.21654		0.19685		0.12992

				aref		0.46847		0.45808		0.42788		0.39936

				f0ref		0.00009		0.00008		0.00007		0.00006

				Kref		0.00137		0.00131		0.00116		0.00103

				a(scs)		0.08500		0.08000		0.07700		0.06800

				b		0.71000		0.70000		0.69000		0.67000

				a(kastakof)		0.47000		0.42000		0.38000		0.37700

				K		0.00100		0.00190		0.00140		0.00190

				N(mm/hr)		9.16667		8.50000		6.83333		5.55000

				نفوذ تجمعی(m)		0.05500		0.05100		0.04100		0.03330

						جویچه

				wp(m)		0.86200		0.84800		0.83100		0.81100

				f0(m^3/m/min)		0.00014		0.00012		0.00011		0.00008

				a		0.34900		0.31900		0.28300		0.22010

				k(m3/m/(min)^a		0.00131		0.00132		0.00154		0.00170

				نفوذ تجمعی(m)		0.06205		0.05219		0.04776		0.03466

				Qref		1.04869		1.00582		0.89728		0.81238

				wpref(m)		0.1297145284		0.1209580184		0.0963199392		0.0730140456

				ICF		0.74497		0.69639		0.66139		0.55114

				Kmodel		0.00679		0.00641		0.00661		0.00630

				F0model		0.000445		0.000412		0.000401		0.000361





		فاصله(35 - 0)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.000

		2		0.0015		0.001		0.00075

		5		0.0033		0.003		0.00066

		10		0.0054		0.004		0.00054

		15		0.0068		0.005		0.0004533333

		20		0.0084		0.006		0.00042

		30		0.0110		0.008		0.0003666667

		45		0.0145		0.010		0.0003222222

		60		0.0175		0.011		0.0002916667

		90		0.0230		0.013		0.0002555556

		120		0.0270		0.014		0.000225

		150		0.0310		0.015		0.0002066667

		180		0.0350		0.016		0.0001944444

		240		0.0420		0.016		0.000175

		300		0.0485		0.016		0.0001616667

		360		0.0550		0.016		0.0001527778

		قبل ساعت آخر		0.0065

		ساعت آخر		0.0065

		درصد		0.0000																						I=abT^(b-1)

		N(inch/hr)		0.3609																						T=(I/ab)^(1/b-1)

		f0(m/min)		0.00011																						373.3543962946

		f0(inch/hr)		0.2559																						6.2225732716

		aref		0.4685																						6:13 AM

		f0ref		0.000090

		Kref		0.0014

		a(scs)		0.0850

		b		0.7100

		a(kastakof)		0.4700

		K		0.0010

						زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

						0.000		0.000		0.007		0.000		0.000

						2.000		0.002		0.008		0.002		0.002

						5.000		0.003		0.010		0.003		0.003

						10.000		0.005		0.011		0.004		0.005

						15.000		0.007		0.013		0.005		0.006

						20.000		0.008		0.014		0.006		0.007

						30.000		0.011		0.017		0.008		0.009

						45.000		0.015		0.020		0.011		0.012

						60.000		0.018		0.023		0.013		0.015

						90.000		0.023		0.028		0.018		0.019

						120.000		0.027		0.032		0.022		0.024

						150.000		0.031		0.037		0.027		0.028

						180.000		0.035		0.041		0.031		0.032

						240.000		0.042		0.049		0.039		0.039

						300.000		0.049		0.056		0.047		0.047

						360.000		0.055		0.063		0.055		0.054





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(70 - 35)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0

		2		0.0020		0.00183		0.001

		5		0.0041		0.003675		0.00082

		10		0.0065		0.00565		0.00065

		15		0.0080		0.006725		0.0005333333

		20		0.0090		0.0073		0.00045

		30		0.0120		0.00945		0.0004

		45		0.0145		0.010675		0.0003222222

		60		0.0170		0.0119		0.0002833333

		90		0.0220		0.01435		0.0002444444

		120		0.0260		0.0158		0.0002166667

		150		0.0300		0.01725		0.0002

		180		0.0335		0.0182		0.0001861111

		240		0.0406		0.0202		0.0001691667

		300		0.0459		0.0204		0.000153

		360		0.0510		0.0204		0.0001416667

		قبل ساعت آخر		0.0053

		ساعت آخر		0.0051

		درصد		3.8

		N(inch/hr)		0.33

		f0(m/min)		0.000085

		f0(inch/hr)		0.20

		aref		0.458075

		f0ref		0.000084

		Kref		0.001314

		a(scs)		0.08																				I=abT^(b-1)

		b		0.7																				T=(I/ab)^(1/b-1)

		a(kastakof)		0.44																				536.0809044381

		K		0.0018																				8.9346817406

																								8:56 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.002		0.01		0.00		0.00

				5		0.0041		0.01		0.00		0.00

				10		0.0065		0.01		0.01		0.00

				15		0.008		0.01		0.01		0.01

				20		0.009		0.01		0.01		0.01

				30		0.012		0.02		0.01		0.01

				45		0.0145		0.02		0.01		0.01

				60		0.017		0.02		0.02		0.01

				90		0.022		0.03		0.02		0.02

				120		0.026		0.03		0.02		0.02

				150		0.03		0.03		0.03		0.03

				180		0.0335		0.04		0.03		0.03

				240		0.0406		0.04		0.04		0.04

				300		0.0459		0.05		0.05		0.04

				360		0.051		0.06		0.05		0.05





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(105 - 70)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0

		2		0.0015		0.0013666667		0.00075

		5		0.0030		0.0026666667		0.0006

		10		0.0045		0.0038333333		0.00045

		15		0.0060		0.005		0.0004

		20		0.0065		0.0051666667		0.000325

		30		0.0085		0.0065		0.0002833333

		45		0.0110		0.008		0.0002444444

		60		0.0130		0.009		0.0002166667

		90		0.0170		0.011		0.0001888889

		120		0.0200		0.012		0.0001666667

		150		0.0230		0.013		0.0001533333

		180		0.0260		0.014		0.0001444444

		240		0.0318		0.0158		0.0001325

		300		0.0360		0.016		0.00012

		360		0.0400		0.016		0.0001111111

		قبل ساعت آخر		0.0042

		ساعت آخر		0.004

		درصد		4.8

		N(inch/hr)		0.26

		f0(m/min)		0.0000666667

		f0(inch/hr)		0.16

		aref		0.424474

		f0ref		0.000069

		Kref		0.001142

		a(scs)		0.077																						I=abT^(b-1)

		b		0.69																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.46																						808.8019270023

		K		0.0013																						13.4800321167

																										1:28 PM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00				شماره منحنی		a		b

				2		0.0015		0.01		0.00		0.00				0.5		0.0495		0.009

				5		0.003		0.01		0.00		0.00				0.23		0.02277		0.00414

				10		0.0045		0.01		0.00		0.00						0.25253		0.80386

				15		0.006		0.01		0.01		0.00

				20		0.0065		0.01		0.01		0.01

				30		0.0085		0.02		0.01		0.01

				45		0.011		0.02		0.01		0.01

				60		0.013		0.02		0.01		0.01

				90		0.017		0.02		0.02		0.01

				120		0.02		0.03		0.02		0.02

				150		0.023		0.03		0.02		0.02

				180		0.026		0.03		0.03		0.02

				240		0.0318		0.04		0.03		0.03

				300		0.036		0.05		0.04		0.03

				360		0.04		0.05		0.04		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(140 - 105)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.0000

		2		0.0020		0.0019		0.0010

		5		0.0035		0.0032		0.0007

		10		0.0050		0.0045		0.0005

		15		0.0060		0.0052		0.0004

		20		0.0075		0.0064		0.0004

		30		0.0095		0.0079		0.0003

		45		0.0120		0.0095		0.0003

		60		0.0136		0.0103		0.0002

		90		0.0165		0.0116		0.0002

		120		0.0190		0.0124		0.0002

		150		0.0210		0.0128		0.0001

		180		0.0230		0.0131		0.0001

		240		0.0265		0.0133		0.0001

		300		0.0300		0.0135		0.0001

		360		0.0333		0.0135		0.0001

		قبل ساعت آخر		0.00350

		ساعت آخر		0.00330

		درصد		5.71429

		N(inch/hr)		0.22

		f0(m/min)		0.00006

		f0(inch/hr)		0.12992

		aref		0.39936

		f0ref		0.00006

		Kref		0.00103

		a(scs)		0.06800																						I=abT^(b-1)

		b		0.67000																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.37700																						606.021395736

		K		0.00190																						10.1003565956

																										10:06 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.002		0.01		0.00		0.00

				5		0.0035		0.01		0.00		0.00

				10		0.005		0.01		0.01		0.00

				15		0.006		0.01		0.01		0.00

				20		0.0075		0.01		0.01		0.00

				30		0.0095		0.01		0.01		0.01

				45		0.012		0.02		0.01		0.01

				60		0.0136		0.02		0.01		0.01

				90		0.0165		0.02		0.02		0.01

				120		0.019		0.02		0.02		0.01

				150		0.021		0.03		0.02		0.02

				180		0.023		0.03		0.02		0.02

				240		0.0265		0.03		0.03		0.02

				300		0.03		0.04		0.03		0.03

				360		0.0333		0.04		0.04		0.03





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		

				آبیاری 4

				پارمترها		section1		section2		section3		section4

						استوانه مضاعف

				N(inch/hr)		0.32808		0.26903		0.24934		0.19685

				f0(m/min)		0.00009		0.00008		0.00007		0.00005

				f0(inch/hr)		0.21654		0.18110		0.17323		0.11811

				aref		0.45534		0.42788		0.41741		0.38531

				f0ref		0.00008		0.00007		0.00007		0.00005

				Kref		0.00130		0.00116		0.00111		0.00097

				a(scs)		0.07700		0.07300		0.07200		0.08200

				b		0.69800		0.68000		0.68000		0.70000

				a(kastakof)		0.40000		0.43000		0.39300		0.42900

				K		0.00200		0.00130		0.00150		0.00120

				N(mm/hr)		8.33333		6.83333		6.33333		5.00000

				نفوذ تجمعی(m)		0.05000		0.04100		0.03800		0.03000

						جویچه

				wp(m)		0.86500		0.85000		0.83300		0.81200

				f0(m^3/m/min)		0.00014		0.00011		0.00011		0.00008

				a		0.34400		0.29300		0.29900		0.19700

				k(m3/m/(min)^a		0.00126		0.00144		0.00135		0.00182

				نفوذ تجمعی(m)		0.05991		0.04804		0.04671		0.03460

				Qref		0.99505		0.89728		0.86434		0.77564

				wpref(m)		0.1186861873		0.0963199392		0.0878509209		0.0608954587

				ICF		0.75548		0.68477		0.71633		0.51128

				Kmodel		0.00715		0.00700		0.00753		0.00660

				F0model		0.000457		0.000424		0.000448		0.000369





		فاصله(35 - 0)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.000

		2		0.0020		0.002		0.001

		5		0.0041		0.004		0.00082

		10		0.0065		0.006		0.00065

		15		0.0080		0.007		0.0005333333

		20		0.0090		0.007		0.00045

		30		0.0120		0.009		0.0004

		45		0.0145		0.010		0.0003222222

		60		0.0170		0.012		0.0002833333

		90		0.0210		0.013		0.0002333333

		120		0.0250		0.014		0.0002083333

		150		0.0290		0.015		0.0001933333

		180		0.0320		0.016		0.0001777778

		240		0.0390		0.017		0.0001625

		300		0.0445		0.017		0.0001483333

		360		0.0500		0.017		0.0001388889

		قبل ساعت آخر		0.0055

		ساعت آخر		0.0055

		درصد		-0.0000																						I=abT^(b-1)

		N(inch/hr)		0.3281																						T=(I/ab)^(1/b-1)

		f0(m/min)		0.00009																						349.5364031354

		f0(inch/hr)		0.2165																						5.8256067189

		aref		0.4553																						5:49 AM

		f0ref		0.000083

		Kref		0.0013

		a(scs)		0.0770

		b		0.6980

		a(kastakof)		0.4000

		K		0.0020

						زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

						0.000		0.000		0.007		0.000		0.000

						2.000		0.002		0.008		0.003		0.002

						5.000		0.004		0.009		0.004		0.003

						10.000		0.007		0.011		0.006		0.005

						15.000		0.008		0.012		0.007		0.006

						20.000		0.009		0.013		0.008		0.007

						30.000		0.012		0.015		0.011		0.009

						45.000		0.015		0.018		0.013		0.011

						60.000		0.017		0.020		0.016		0.013

						90.000		0.021		0.025		0.020		0.018

						120.000		0.025		0.029		0.025		0.021

						150.000		0.029		0.032		0.029		0.025

						180.000		0.032		0.036		0.032		0.029

						240.000		0.039		0.042		0.040		0.036

						300.000		0.045		0.048		0.047		0.042

						360.000		0.050		0.054		0.054		0.049





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(70 - 35)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0

		2		0.0015		0.0013466667		0.00075

		5		0.0030		0.0026166667		0.0006

		10		0.0045		0.0037333333		0.00045

		15		0.0060		0.00485		0.0004

		20		0.0065		0.0049666667		0.000325

		30		0.0085		0.0062		0.0002833333

		45		0.0110		0.00755		0.0002444444

		60		0.0130		0.0084		0.0002166667

		90		0.0170		0.0101		0.0001888889

		120		0.0200		0.0108		0.0001666667

		150		0.0230		0.0115		0.0001533333

		180		0.0260		0.0122		0.0001444444

		240		0.0316		0.0132		0.0001316667

		300		0.0364		0.0134		0.0001213333

		360		0.0410		0.0134		0.0001138889

		قبل ساعت آخر		0.0048

		ساعت آخر		0.0046

		درصد		4.2

		N(inch/hr)		0.27

		f0(m/min)		0.0000766667

		f0(inch/hr)		0.18

		aref		0.427884

		f0ref		0.000070

		Kref		0.001159

		a(scs)		0.073																				I=abT^(b-1)

		b		0.68																				T=(I/ab)^(1/b-1)

		a(kastakof)		0.43																				342.8299248792

		K		0.0013																				5.7138320813

																								5:42 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.0015		0.01		0.00		0.00

				5		0.003		0.01		0.00		0.00

				10		0.0045		0.01		0.00		0.00

				15		0.006		0.01		0.01		0.00

				20		0.0065		0.01		0.01		0.01

				30		0.0085		0.01		0.01		0.01

				45		0.011		0.02		0.01		0.01

				60		0.013		0.02		0.01		0.01

				90		0.017		0.02		0.02		0.01

				120		0.02		0.03		0.02		0.02

				150		0.023		0.03		0.02		0.02

				180		0.026		0.03		0.03		0.02

				240		0.0316		0.04		0.03		0.03

				300		0.0364		0.04		0.04		0.03

				360		0.041		0.05		0.04		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(105 - 70)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.0000

		2		0.0015		0.0014		0.0008

		5		0.0030		0.0026		0.0006

		10		0.0045		0.0038		0.0005

		15		0.0060		0.0049		0.0004

		20		0.0065		0.0050		0.0003

		30		0.0085		0.0063		0.0003

		45		0.0110		0.0077		0.0002

		60		0.0130		0.0086		0.0002

		90		0.0160		0.0094		0.0002

		120		0.0190		0.0102		0.0002

		150		0.0215		0.0105		0.0001

		180		0.0240		0.0108		0.0001

		240		0.0290		0.0114		0.0001

		300		0.0336		0.0116		0.0001

		360		0.0380		0.0116		0.0001

		قبل ساعت آخر		0.0046

		ساعت آخر		0.0044

		درصد		4.3

		N(inch/hr)		0.25

		f0(m/min)		0.0000733333

		f0(inch/hr)		0.17

		aref		0.417406

		f0ref		0.000066

		Kref		0.001109

		a(scs)		0.072																						I=abT^(b-1)

		b		0.68																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.393																						377.3005575595

		K		0.0015																						6.288342626

																										6:17 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00				شماره منحنی		a		b

				2		0.0015		0.01		0.00		0.00				0.5		0.0495		0.009

				5		0.003		0.01		0.00		0.00				0.23		0.02277		0.00414

				10		0.0045		0.01		0.00		0.00						0.25253		0.80386

				15		0.006		0.01		0.01		0.00

				20		0.0065		0.01		0.01		0.01

				30		0.0085		0.01		0.01		0.01

				45		0.011		0.02		0.01		0.01

				60		0.013		0.02		0.01		0.01

				90		0.016		0.02		0.02		0.01

				120		0.019		0.03		0.02		0.02

				150		0.0215		0.03		0.02		0.02

				180		0.024		0.03		0.02		0.02

				240		0.029		0.04		0.03		0.03

				300		0.0336		0.04		0.04		0.03

				360		0.038		0.05		0.04		0.04





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		فاصله(140 - 105)

		t(min)تجمعی		i(m)		z-f0t		I(m/min)

		0		0.0000		0.0000

		2		0.0006		0.0005		0.0003

		5		0.0014		0.0012		0.0003

		10		0.0026		0.0021		0.0003

		15		0.0035		0.0028		0.0002

		20		0.0043		0.0033		0.0002

		30		0.0056		0.0041		0.0002

		45		0.0075		0.0053		0.0002

		60		0.0090		0.0060		0.0002

		90		0.0120		0.0075		0.0001

		120		0.0145		0.0085		0.0001

		150		0.0165		0.0090		0.0001

		180		0.0190		0.0100		0.0001

		240		0.0230		0.0110		0.0001

		300		0.0270		0.0120		0.0001

		360		0.0300		0.0120		0.0001

		قبل ساعت آخر		0.00400

		ساعت آخر		0.00300

		درصد		25.00000

		N(inch/hr)		0.20

		f0(m/min)		0.00005

		f0(inch/hr)		0.11811

		aref		0.38531

		f0ref		0.00005

		Kref		0.00097

		a(scs)		0.08200																						I=abT^(b-1)

		b		0.70000																						T=(I/ab)^(1/b-1)

		a(kastakof)		0.42900																						3413.0262371903

		K		0.00120																						56.8837706198

																										8:53 AM

				زمان		نفوذ واقعی		scs		کاستیاکف لوییس		اصلاح شده

				0		0		0.01		0.00		0.00

				2		0.0006		0.01		0.00		0.00

				5		0.0014		0.01		0.00		0.00

				10		0.0026		0.01		0.00		0.00

				15		0.0035		0.01		0.00		0.00

				20		0.0043		0.01		0.01		0.00

				30		0.0056		0.02		0.01		0.01

				45		0.0075		0.02		0.01		0.01

				60		0.009		0.02		0.01		0.01

				90		0.012		0.03		0.01		0.01

				120		0.0145		0.03		0.02		0.01

				150		0.0165		0.03		0.02		0.01

				180		0.019		0.04		0.02		0.02

				240		0.023		0.05		0.02		0.02

				300		0.027		0.05		0.03		0.02

				360		0.03		0.06		0.03		0.03





		



Ln(t)

Ln(z-F0t)



		



نفوذ واقعی

scs

کاستیاکف لوییس

اصلاح شده



		





		



I(m/min)



		






