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Analysis of the Hydraulic Properties of Soils in the
Watersheds Using the Guelph Permeameter
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Park, Seung-ki, Kim, Tai-cheol

Ab stract

The Guelph Permeameter (Soil Moisture Equipment Co., 1986) is an in-hole
constanthead permeameter, employing the Mariotte Principle. The Guelph Permeameter
has been proved to be a useful and versatile instrument for determining the in situ
hydraulic properties of soils in the unsaturated zone. Three of the most important
factors governing liquid transmission in unsaturated soils are field-saturated hydraulic
conductivity, Kg, matric flux potential, @, and sorptivity, S.

This study was carried out to investigate the characteristics of the field-saturated
hydraulic conductivity(Ks) and matric flux potential(@n) measured by the Guelph
Permeameter at the Baeg-okpo watershed in the Han river and at the Bangdong
watershed in the Geum river. The infiltration coefficients at the Baeg—okpo and Bang-
dong watersheds were 6.41cm/h and 1.12cm/h, respectively. And the Alpha () value
which is the ratio of Ki to @n were determined and the ¢ values along with the
defined soil series could be utilized to classify the soil in the Korean watershed into
the SCS hydrologic soil groups.
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(Bangdong watershed)

(Fig. 1> Symbols of the check point and map of the soil series
classification at the Baeg-okpo and Bangdong watershed
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(Table 1) Soil group classification for SCS model

Soil Group Characteristics Minimum (mﬁl‘}ﬁ;ﬂon Rate
A deep sand, deep loess, aggregated silts 76-114
B shallow loess, sandy loam 38-76
c cday loams, shallow sandy loam, soils low in organic content, and 13-38
soils usually high in clay T
D soils that swell significantly when wet, heavy plastic clays, and certain 00-13
saline soils -




(Table 2) Suggested values for @ based on soil structural and textural

considerations

) ‘ Comments ; ';&?'g:gg‘g
) Laplace solution (Reynolds and Elrick, 1985). Coarse material A
36 Coarse sands and highly structured soils A‘
12 Most structured soils and medium and fine sands B
4 Unstructured fine-textured soils C
1 Compacted clays (e.g., clayline liners) D
-0 Gardner solution (Reynolds and Elrick, 1985) D

t EZA EYFAA ASH o Foz¥
B $gvel ESS SCS oA A
FELY EYTos BRI £ Y2 A
i},
m. Za % 1

1. EYE ZTA}

WeFHALe oE F 19 EXEY &

Hu24 2 ATz F4se Atk o
03 2AFL 247 4111% 2998%2 DA
TIM%E ARAL Aok FEHAS SUF,
QAE ¥ 14 EFE SuTHeE T4
Hol glow, £33 0T 27 51.21%,
1286%% HA 70.13%E At ©]

3l

et

<Table 3>3 2t}

(Table 3) Physical characteristics of main soil series at the Baeg-okpo and the

Bangdong watershed

S0 | yorizon| Denth | Gravel Particle size distribution*(%) Textural*;' Moisture retention(%)
sefies em | (%) ["cs | MS | FS | Si | Clay | @5 [0iatms | 0.3atms | 15atms
Odae A 38 | 103 | 197 79 [ 151 | 400 | 173 L 429 343 124
B 7 | 346 | 224 | 115 | 211 | 335 | 115 SL 324 246 6.7
A 44 42 | 175 | 107 | 184 | 394 | 140 L 427 34.3 13.8
\]Aégzlg— B 27 30 | 232 | 260 | 215 | 235 6.8 SL 31.9 237 89
Cc 49 | 113 | 359 | 268 | 243 | 128 02 S 241 16.5 57
Song- A 18 77 {172 | 143 | 262 | 260 | 173 SL 299 220 9.5
san B 64 | 237 | 172 | 145 | 332 | 21.7 | 134 SL 297 207 84
C 38 | 287 | 193 | 190 | 381 | 158 78 SL 256 11.9 8.6
A 12 | 272 [ 232 | 137 [ 189 | 247 | 195 SL 307 233 10.8
Osan B 38 | 104 | 161 | 141 | 184 | 327 | 187 L 31.6 255 114
C 100 58 228 | 136 | 205 | 31.0 | 121 SL 30.4 223 9.6

* Particle size distribution(mm) : CS

FS : Find Sand(0.25~0.05), Si :

; Coarse sand(2~0.5), MS : Medium Sand(0.5~0.25),
Silt(0.05~0.002), C : Clay(Less 0.002)

** Textural class : L : Loam, SL : Sandy Loam, S : Sand
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(Table 4) Investigation of the field-saturated hydraulic conductivity(Kss) and matric
flux potential(®n,) measured by the Guelph Permeameter at the Baeg-okpo

and Bangdong

Wz:ltz::ehed Symbol 32!:)“ (xs) (cﬁ/";) (cr?\") Soil series
15 830x10° | 289x10° 0.287
DK1 30 510x10* | 6.27x10° 0.081 Weolieong
45 350x10° | 7.95x10° 0.044
15 370x10° | 622x10° 0.595
DK2 30 780x10° | 1.62x10° 0.482 Weoljeong
45 117x10° | 860x10° 0136
15 135%10° | 1.37x10° 0.099
DK3 30 218x10° | 2.12x10? 0.103 Weolieong
45 1.35%10° | 1.37x10° 0.099
30 642x10° | 8.97x10° 0716
D1 45 6.13x10° | 2.60x10? 0.236 Weoljeong
60 6.20x10° | 558x10? 0113
Baeg-okpo 30 124x10° | 207x10° 0.5%
cD2 45 4.96x10? 1.74x10* 0.286 Weoljeong
60 9.93x10° | 347x107 0.286
30 904x10° | 9.16x10° 0.987
cp3 45 744x10° | 261x10° 0.286 Weolieong
60 496%10° | 1.74x107 0.286
30 114x10° | 263x10° 0.434
HJ1 45 735x10° | 358x10° 0.205 Odae
60 £.00X10° | 582x10° 0.010
30 263x10° | 473x10° 0.556
HJ2 45 496x10° | 1.74x10° 0.287 Odae
60 380x10° | 1.93x10° 0.020
30 9.40%10° | 1.82x10° 0.052
BD1 45 3.11x10° 6.54x10* 0.048 Songsan
60 231x10° | 147x10° 0.016
15 101x10° | 1.81x10° 0.556
Bangdong BD2 30 146%10° | 2.99x10° 0.049 Osan
45 730%10° | 1.80x10° 0.004
15 24610 | 542x10° 0.045
BD3 % 678x10° | 299x10° 0.023 Songsan
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(Table 5) Estimation of the watershed
average infiltration coefficient
at the Baeg-okpo and the Bang-
dong watershed

Watershed | Soil series | Area(%) (Z‘E‘/"h) (c}:%)
Odae 4711 | 359
Weoljeong 2993 | 1350
Baeg-okpo | Others 2100 | 324
Impermeability | 1.96 | 0.00
Total 100.00 6.41
Songsan 5727 | 0.46
Osan 1286 | 1.53
Bangdong | Others 2819 [ 235
Impermeability | 1.68 | 0.00
Total 100.00 1.12
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(Table 6) Classification of soil type for SCS
method by the different methods

Soil series Average Alphj-x ‘ Elrick & McCuen | RDC
parameter (m’) | Reynolds(1982) | (1882) | (1987)
Odae 276 B c D
Woljeong 420 A A B
Osan 216 B c B
Songsan 37 D D B
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