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ABSTRACT

Forest area covers 64 % of the national land of Korea and the forest plays a pivotal role in the hydrological process such as
flood, drought, runoff, infiltration, evapotranspiration, etc. In this study, soil moisture monitoring for conifer forest in experimental
forest of Seoul National University has been conducted using FDR (Frequency Domain Reflection) for 6 different soil layers, 10,
20, 30, 60, 90 and 120 cm during 2009 ~2010, and precipitation data was collected from nearby AWS (Automatic Weather Station).
Soil moisture monitoring data were used to estimate soil moisture recession constant (SMRC) for analyzing soil moisture recession
characteristics. From the results, empirical soil moisture recession equations were estimated and validated to determine the feasibility
of the result, and soil moisture contents of measured and calculated showed a similar tendency from April to November. Thus, the
results can be applied for soil moisture estimation and provided the basic knowledge in forest soil moisture consumption. Nevertheless,
this approach demonstrated applicability limitations during winter and early spring season due to freezing and melting of snow and

ice causing peculiar change of soil moisture contents.
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Fig. 1 Location map of soil moisture monitoring site
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Fig. 2 Soil type selection using USDA Soil Taxonomy
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Fig. 4 Automatic soil moisture monitoring and data collection
system
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Table 1 Average and standard deviation of soil moisture
contents for six soil layers during 2008~ 2009
(Unit : %)

Section Year 10cm | 20cm |30 cm | 60 cm | 90 cm 120 cm| 6.,,,,,
2008 avg. | 852| 16.89| 18.26 | 25.56 | 19.88 | 28.31| 20.70
#l std. | 271 207| 250 1.80| 097| 130 -
2000 avg. | 10.25| 15.75] 17.18 | 25.03 | 19.30 | 27.45| 20.26
std. | 385| 325| 318| 224| L17| 155 -
2008 avg. | 20.54 | 22.11| 13.10| 20.24 | 23.52 | 28,57 | 22.09
std. | 344| 308| 221| 250| 160| 227 -

SM #2
2000 avg. | 2050 | 23.26 | 1291 | 19.70 | 22.75| 25.82| 20.76
std. | 4.29| 369| 291| 305 201| 221 -
2008 avg. | 1112 17.61| 13.88 | 26.11| 24.28 | 17.20 | 19.20
std. | 378| 223| 201] 200| 1.94| 218 -

SM #3
2000 avg. | 11.54 | 17.40| 13.77 | 25.83 | 23.82| 16.81| 18.91
std. | 4.04| 345| 307| 287| 272| 3.03 -

* avg. : average
* std. : standard deviation
dy X6, +dyx0,+ - +d, <0

* — L n .
0, one dtdtoTd (Miller et al., 2006)
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Fig. 6 Monthly average soil moisture for 2008 and 2009
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Table 2 Selected periods for recession curve analysis

Period
Month

2008 2009

01/01~01/11, 01/12~01/21,
Tan. | o os oo 01/01~01/24

01/28~02/13, 02/14~02/23,

Feb. | 02/08~02/22 02/24~03/03

02/27~03/13, 03/15~03/22,
03/25~03/29

03/07~03/12, 03/14~03/21,

Mar. 03/23~ 03/26

03/27~ 04/15, 04/16 ~ 04/20,

Ar. | OHO3~04/09, WL~ 0422 | o™ o o e

04/28~ 05/04, 05/06 ~ 05/13
05/20~05/28, 05/29~ 06/02

05/03~05/11, 05/13~05/15
05/18~05/21, 05/24 ~06/02

06/06~ 06/08, 06/09~06/17
Jun. 06/19~06/22, 06/23~06/28
06/30~07/02

06/04 ~06/09, 06/11~06/20
06/22~06/29

07/06~07/12, 07/14~07/16

. 07/28~07/30

07/04~07/07, 07/20~ 07/24

08/04~08/08, 08/10~08/12
08/24~09/01

07/26~08/07, 08/13~08/20

Avg. 08/21~08/27

08/31~09/11, 09/13~09/21

Sep. | 09/03~09/20 09/22~09/27

09/26~10/22 09/29~10/13, 10/15~10/17

Ot 1 g6~ 10/31 10/20~10/31

o | 1M02~TVI5 117~ 1121 | 1102~ 11/04, 1109~ 11/13
OV q1e~11/27 11/14~ 11/25, 11/26~ 11/29

Dec. | 113012004, 12005~ 12008 | 12/01~ 12105, 12/06~12/10

12/12~12/17, 12/24~12/31 12/11~12/24, 12/26~12/31

Fig. 7 (@)~ (c)= 10, 20, 30 cm EZo|A AMYE 7727t
H B Ve 9 VY] 9 S EM, 10 em
Z0] 7Rl Hate 0,976, HAR= 0.00601912H, 20 cm
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o 4= 9tk 10 cm EFOIAE 593 9¥o B 74t
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8¢, 6, 749 Tt Aot T AEeE B
B ZEA ] EEigh AoR 4~ 9ol BZo||AQ] Bk
aH|@Ao] F5Igh AL wofdt = glom, kA oR 1 olst
SHEESHL) Eofpl Au7} @ol o]0 EF0] 10 cm
=9l AL mokel 4= 9tk 20 cm EZOAE 791 999
HVd7E 098002 71 A9kon, 10 cm EFOl

5, 9] Hlel i os VTt 7" 7, 8YY Eg
B s 20 cm EZoIAE TRV ZobA tiE2 do
Hj3)] B Av7E 3718 E3E 10 cm ESOlA 71
A7h 7P AR 599] A9 20 em ESolAE it
o2 o wjgl] o wAV BlsSi o, 1, 2, 1199} 124
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Table 3 Monthly soil moisture recession constant for each
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Table 4 Validation result of soil moisture recession constant
Soil |RMAE RZRMAERZRMAERZRMAERZRMAERZ
layers| (%) (%) (%) (%) (%)
(em) | Aug. (2007) | Sep. (2007) | Oct. (2007) | Nov. (2007) | Dec. (2007)
10 {0.011{0.964 | 0.036 | 0.990 | 0.046 | 0.873 | 0.065 | 0.884 | 0.006 | 0.680
20 [0.009[0.9840.011]0.9970.006 | 0.995 | 0.060 | 0.967 | 0.002 | 0.926
30 [0.005[0.994]0.002]0.996|0.007|0.994 | 0.037 | 0.979 | 0.001 | 0.941
60 [0.006 [0.963|0.0060.99810.0190.903 | 0.018 | 0.972 | 0.002 | 0.944

90 |0.005|0.967 | 0.005|0.986 | 0.017 | 0.898 | 0.034 | 0.811 {0.002 | 0.961

Jan. 0.982 0.994 0.996 0.999 0.999 0.999

120 {0.002 {0.986 | 0.006 | 0.961 | 0.016 | 0.876 | 0.036 | 0.889 | 0.002 | 0.972

Feb. 0.986 0.994 0.995 0.998 0.998 0.999

Jan. (2010) | Feb. (2010) | Mar. (2010) | Apr. (2010) | May (2010)

Mar. 0.984 0.991 0.993 0.997 0.996 0.997
Apr. 0.971 0.988 0.991 0.996 0.997 0.998
May 0.969 0.982 0.986 0.990 0.995 0.997
Jun. 0.974 0.982 0.987 0.993 0.995 0.997
Jul. 0.975 0.980 0.982 0.988 0.993 0.995
Aug. 0971 0.981 0.985 0.989 0.995 0.996

10 10.112]0.439 | 0.296 | 0.320 | 0.020 | 0.883 | 0.047 | 0.867 | 0.044 | 0.891
20 10.017 | 0.875|0.048 | 0.657 | 0.008 | 0.923 | 0.008 | 0.990 | 0.012 | 0.985
30 10.006|0.989{0.021{0.893 | 0.014 | 0.820 | 0.024 | 0.920 | 0.017 | 0.928
60 |0.006|0.986{0.018{0.934 {0.011 {0.768 | 0.018 | 0.893 | 0.017 | 0.923
90 10.0050.994{0.020{0.732 | 0.004 | 0.889 | 0.007 | 0.959 | 0.016 | 0.980
120 {0.002 {0.942 1 0.009 | 0.970 | 0.008 | 0.890 | 0.015 | 0.861 | 0.015 | 0.935

Sep. 0.970 0.980 0.988 0.994 0.996 0.997

Jun. (2010) | Jul. (2010) | Oct. (2010) | Nov. (2010) | Dec. (2010)

Oct. 0977 0.985 0.989 0.995 0.997 0.999

10 10.021]0.972|0.038 | 0.965 | 0.060 | 0.937 | 0.019 | 0.619 | 0.230 | 0.056

Nov. 0.985 0.994 0.994 0.997 0.999 0.999

20 10.0130.98810.020{0.966 | 0.035{0.951 | 0.011 | 0.902 | 0.025 | 0.365

Dec. 0.984 0.995 0.997 0.997 0.999 0.999

30 10.0080.983{0.023{0.961 {0.016 {0.991 | 0.005 | 0.960 | 0.013 | 0.440

max 0.986 0.995 0.997 0.999 0.999 0.999

60 |0.006|0.971|0.009 | 0.951]0.006 [ 0.994 | 0.001|0.969 | 0.012 | 0.443

min 0.969 0.980 0.982 0.988 0.993 0.995

90 10.0070.990 | 0.004 | 0.946 | 0.003 [ 0.997 | 0.005 | 0.763 | 0.004 | 0.650

average | 0977 0.987 0.990 0.994 0.997 0.998
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120 {0.004 | 0.953|0.007 | 0.936 | 0.008 | 0.906 | 0.005 | 0.824 | 0.002 | 0.810
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