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Abstract: This study was conducted to investigate the influences of sapflow flux on soil water tensions and soil
moisture content at the Abies holophylla plots in Gwangneung, Gyeonggido, from September to October 2004.
The Abies holophylla had been planted in 1976 and thinning and pruning were carried out in 1996 and 2004.
Sapflow flux was measured by the heat pulse method, and soil water tension was measured by tensiometer at
hillslope and streamside. Time domain reflectometry probes (TDR) were positioned horizontally at the depth of
10, 30 and 50 cm to measure soil moisture content. All of data were recorded every 30 minutes with the
dataloggers. The sapflow flux responded sensitively to rainfall, so little sapflow was detected in rainy days. The
average daily sapflow flux of sample trees was 10.16 /, a maximum was 15.09 /, and a minimum was 0.0 /. The
sapflow flux's diurnal changes showed that sapflow flux increased from 9 am and up to 0.74 //30 min. The
highest sapflow flux maintained by 3 pm and decreased almost 0.0 /30 min after 7 pm. The average soil water
tensions were low (-141.3cmH,0, -52.9cmH,0 and -134.2 ¢cmH,0) at hillslope and high (-6.1 cmH,0,
-18.0 cmH,0 and -3.7 cmH,0) at streamside. When the soil moisture content decreased after rainfall, the soil
water tension at hillslope responded sensitively to the sapflow flux. The soil water tension decreased as the
sapflow flux increased during the day time, whereas increased during the night time when the sapflow flux was
not detected. On the other hand, there was no significant relationship between soil water tension and sapflow
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flux at streamside. Soil moisture content at hillslope decreased continuously after rain, and showed a negative

it was confirmed

that the response of soil moisture tension to sapflow flux at hillslope and streamside were different.

>

correlation to sapflow flux like a soil water tension at hillslope. As considered results above
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Figure 1. The location and topographic map of experimental watershed.
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Table 1. The parameters of sample trees.

Table 2. The depth of tensiometers.
Tensiometer 1 2 3 4 5 6 7 8
Depth(cm) 50 53 62 91 107 95 71 81
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No. of Height DBH Basal area Heartwood crosssection at  Sapwood crosssection at  Volume fraction Volume fraction
trees (m) (cm) (cm?) breast height (cm?) breast height(cm?) of water of wood
1 14.1 18.8 271.5 60.8 182.4 0.26 0.35
2 14.0 15.9 198.5 442 130.1 0.23 0.34
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Figure 2. Variations of sapflow and rainfall.
AR 074090 . 2 % FAIFHS 1541717
o FHefxloll 7HA A1 F 7askr] Al @5}04 19415 A
£ B A 0902 s, optel Z9jolEe] A
05
8 y gl= Aoz Ve THFigure 3). A= 71418 (1993)
S o
2 03 = 9949 7% heat pulse 7} 134] Zoll F Ao
Q
@ o2 el Q5 4N7HA] He Aok 23 g AT 16
0.1 A o] ol Zaxslr] Alkstel 20A] 7 HA A 7F Hoka
0 =lod
00 02 04 07 09 12 14 16 19 21 00 O]V}‘}\‘:}-.
Time

Figure 3. Average diurnal sapflow from 18 September to 17
October 2004.
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Table 3. Average, maximum, and minimum of each soil water tensions from 1 September to 21 October 2004.

Tensiometer No. 1 No.2 No. 3 No. 4 No. 5 No. 6 No. 7 No.8 Average
Average -6.1 -18.0 -22.8 -141.3 -52.9 -134.2 -3.7 -25.5 -50.6
Maximum 7.8 36.8 -3.3 -39.8 23.0 -38.0 83.7 50.3 15.1
Minimum -152 -67.8 -32.3 -324.6 -140.0 -288.2 -384 -65.2 -121.5




500 BEMEEEE 2) 94 B Al 6 F (2005)
M Rainfall e No. 01 —No. 02 -~ No. 03 e NO. 8
0
10
20
5) 30
T
,S, 40 E
8 £
@ =
2 50 "E
z
@ 70
80
%0
-80 100
91 WA 97 90 9M4 91T 920 9/23  9/26 9/29 102 105 1009 1012 10M5 1018  10/21
Time
Figure 4. Variations of soil water tension at No. 1, No. 2, No. 3 and No. 8.
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Figure 5. Variations of soil water tension at No. 4, No. 5, No. 6, and No. 7.
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Figure 6. Sapflow flux and soil water tension at hillslope.
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Figure 7. Sapflow flux and soil water tension at streamside.
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Figure 8. Sapflow flux and volumetric soil moisture at hillslope.
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