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Figure 1. Kechik watershed position in Iran and Golestan province.
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Table 1. The position of measured points.

() ¢l UTM) LUlar 5 UTM) LGl e Jsb e L
Height (meter) Latitude (UTM) Longitude (UTM) Location Points
793 4179674 404533 1
793 4179702 404518 Jr= 2
Forestland
794 4179692 404509 3
819 4179822 403997 4
817 4179850 404007 & 5
Rangeland
816 4179822 404007 6
840 4179935 404197 7
Soslis
839 4179932 404191 it 8
Agriculture (with vegetation)
837 4179914 404191 9
832 4179889 404129 10
o PP 5
831 4179888 404125 DS Y 1
Agriculture (bare & plowed)
831 4179895 404122 12
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1- Inverse of macroscopic capillary length
parameter.
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Table 2. Some physical characteristics of soils in studied points.
P yae o
v,wg:,.:)la) };J;u =5 £ 5L>¢.9L: o vl»w"“ J& O BLY
Al
Volumetric Porosity ~ Bulk density Clay Silt Sand
moisture content 3) Soil texture Location Code
(Percent) (g/em (Percent)  (Percent)  (Percent)
(Percent)
14.9 54.1 1242 e 5.0 452 498 1
Sandy loam
16.7 51.6 1.281 oS 12.8 454 418 S 2
Loam Forestland
16.2 52.7 1.254 e 6.8 394 53.8 3
Sandy loam
14.1 48.0 1.379 e 0 14.8 57.4 27.7 4
Silty loam
11.8 472 1.399 oF 14.8 494 35.8 - 5
Loam Rangeland
9.9 49.0 1.352 e 14.8 51.4 33.8 6
Silty loam
9.4 49.0 1.352 e 0 8.8 67.4 23.8 7
Silty loam
Siais
2l fﬁj
12.2 44.6 1.469 Sty | 12.8 53.4 33.8 Agriculture 8
ity foam (with vegetation)
13.7 46.0 1.439 e 0 10.8 57.4 31.8 9
Silty loam
21.3 40.6 1.574 e 0 16.8 59.4 23.8 10
Silty loam
Lje)} b;)j}'v"bﬁ'
18.3 452 1.453 N 20.8 454 33.8 Agriculture 11
oam (bare & plowed)
14.6 47.1 1.402 s 18.8 474 33.8 12
Loam
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Table 3. The saturated hydraulic conductivity measured by three methods in different landuses (mm/hr).

K Er Gosles 0355 @l Sl s /5,
< Agricult Agricult
griculture griculture .
Forestland ~ Rangeland (with vegetation)  (bare & plowed) Measurement Method/Device
aclan &l giul
228 48 44 38 e
Double ring
33 2.0 13 1.8 e Tt
Tension Guelph permeameter disk
6L b g, S el oK
315 758 6.9 6.0 ket ’

Measurement device with constant water head

76.2 69.7 60.9

95.8 Cv

s S 3ll Ll (S gsden Calis Olsm 5 (5,505l B, 5 B 50 ST milsls 4 —E Jgder
Table 4. Variation analysis of the effect of Landuse and measuring method on measured saturated. hydraulic conductivity.

w)ﬁa)}.aowdl.laé;;lu_f&ﬁil?« 331 4 s Jele
RMSE DF Factor
5|0 Y
5.441™ 3 i
Landuse
é ‘-r\-“ B
67.494%% 3 Sl
Measurement method
51 S So3ll i
1.201™ 6 &P S 6;5% oD
Measurement method* Landuse
o
6.736 24
Error
s .
6.494 - TR e

Coefficient of Variation

s o QLA T 0/ 0 Clg,.,, SRRt g phe oy Sols e

** Indicates the significance and ns indicates no significance at 0.05 confidence level.
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Table 5. The comparison of saturated hydraulic conductivity measuring methods.

(ol o) Ll (Ssun culits Sl

GoSe3ll Jass

The average of saturated hydraulic conductivity (mm/hr)

Measured method

3.800°

1.639°

6.376"

sl al il
Double ring
S G'w{s gYy
Tension Guelph permeameter disk
C/JU JL L 6J.:§aj‘.b\ ab/\lwé

Measurement device with constant water head

(P<e/v0) w0700 Jlozs| cE—w;é Sols ome BNl s wlial g b e, Sle 052 a0

There is significant difference in confidence level of 0.05 among means with un-similar letters (P<0.05).
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Abstract

Background and Objectives: Saturated hydraulic conductivity (K;) is one of the most
important properties of soil that is essential for soil and water studies. It is a key input parameter
to most watershed hydrology and soil erosion simulation models. Therefore this research aimed
at comparison of different measurement methods of saturated hydraulic conductivity in different
landuse types including forestland, rangeland, Agriculture (with vegetation) and Agriculture
(bare & plowed) in the eastern loess lands of the Golestan province.

Materials and Methods: To measure the saturated hydraulic conductivity both field and
laboratory methods were used. Considering the availability of equipments, two field methods
including double rings and tension Guelph permeameter disk and one laboratory method of the
constant-head conductivity test on undisturbed soil core were employed. Infiltration tests were
conducted at 12 locations (in four landuse types with 3 repetitions). Furthermore, in order to
determine some of soil physical properties in each location, one disturbed and one undisturbed
soil sample were taken. For statistical analysis of results the completely randomize factorial
design with two treatment factors was used within SAS 9.0 software.

Results: The results of both comparisons between the influence of the measurement method and
the type of landuse on the saturated hydraulic conductivity, showed that the landuse influence
on hydraulic conductivity at the confidence level of 95% was not significant but the influence of
measurement method with the same confidence level was significant so that a significant
difference between the laboratory method and two field methods was observed. Among two
measuring categories, the laboratory method due to smaller sample sizes had the highest
coefficient of variation while the field method of tension Guelph permeameter disk had the least
coefficient of variation due to restriction of flux to micropores and preventation from water flow
through cracks and macropores.

Conclusion: According to the results obtained in this research, without considering the landuse
effect is generelized to all placed landuses in these regions. While that the measured saturated
hydraulic conductivity by laboratory and field methods could not to be apply and generalized
instead of each other. So given that the application objective of results and available equipment
in every area should select the fitting method for measuring of the saturated hydraulic
conductivity in this area.

Keywords: Constant head infiltrometer, Double ring, Infiltration, Loess lands, Tension Guelph
permeameter disk
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