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Estimating of Annual Sediment Yield at Mountain Stream in
Fire/landslide Damaged Forest by using Terrestrial LiDAR
Spatial Analysis

v X} O ** *kk | O FT A|*kkk

Seo, Junpyo®, Lee, Changwoo™, Kim, Dongyeob™, and Woo, Choongshik™**

Abstract

This study was conducted to be used as basic data showing the importance of early rehabilitation and management methods in
forests devastated by forestfire and landslide. To this end, sediment yield was quantitatively compared in forestfire and landslide-damaged
forests and non-damaged forests. We selected a total of four research areas including fire-damaged forest and its undamaged control
group I, and landslide-damaged forest and its undamaged control group II. Then, scanned the areas for five years by using terrestrial
LiDAR. The result shows fire-damaged forest recorded 5.11m’ of sediment yield per hectare, while its control group(Control I)
recording 1.22m’ per hectare. Three years after the fire and after wards, sediment yield started declining. In the landslide-affected
area, 8.41m> of soil was inflow per hectare while its control group(Control II) recorded 4.79m> of sediment yield per hectare.
In other words, sediment yield in fire-hit forest was approximately 4.2 times larger than its control group I and that of landslide-damaged
forest around 1.8 times larger than its control group II. In devastated forests, early rehabilitation or management works are crucial
to prevent secondary damage which soil erosion may bring about.
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Table 1. A General Situation of Research Site.
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Forestfire-damaged Control I Landslide-damaged Control II
Occurrence year 2009 - 2008 -
Damaged area(ha) 407 - 102 -
Basin area(ha) 112.5 61.4 196.9 1124
Coordinate 128° 38: 43.,1’” 128° 1?’ 21.3” 128° 5}’ 29.{’ 129° §’ 33.{’
35° 59" 3.0 36° 0 41.6 37° 2" 18.8 37° 3 528

Country rock

Sedimentary rock

Sedimentary rock

Metamorphic rock

Igneous rock

Forest physiognomy

Decideous forest

Mixed forest

Decideous forest

Coniferous forest

Age class 3 3 4 5
Stand density High High High High
Diameter class Smallwood Medium hard wood | Medium hard wood | Medium hard wood
Flow length 1,423m 891m 1,232m 548m
Average slope of flow 24.8° 28.4° 30.2° 22.6°

220

roh

t=xistsl =2, Mi6H 6= 2016 128



I I;fnd5|lde: | | Control I

@ Forest-Damaged Sites
@ Control Sites
o Meteorological Station

— About 10km

Forestfire-
Damaged

Fig. 1. Geographical Position at Research Site.
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Table 2. Basic Specification of Terrestrial LIDAR(Riegl, 2009).
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Fig. 2. Equipment Component of Terrestrial LiDAR.
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Classification Content
Measurement Range
for natural targets, 80% up to 650m
for natural targets, 10% up to 200m
up to 80°

Scanning Range

0° up to max. 360°

Minimum Range

4m

Measurement Accuracy

15mm

Scan speed 0.01°/s to max. 15°/s
Capture 6,000 pts/sec
Angle Measurement Resolution 0.005°
Laser Pulse Repetition Rate 24,000 Hz

X4 LiDAR SZEAME Stt o= LHAEY Tl AlF7e St EARYUE MF
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Fig. 3. Processing of Terrestrial LiDAR Research System.
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Fig. 4. Examples of Terrestrial LIDAR Measurement Results at Forestfire-Damaged.
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Fig. 6. Rainfall of Research Site during June to September.
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Fig. 7. View of Filled Erosion Control Dam in Forestfire-Damaged.

Table 3. Annual Sediment Yield in Forestfire-Damaged and Control I.

Basin area Sediment yield per unit area(ha)
(ha) 2010 2011 2012 2013 2014
Forestfire-damaged 112.5 (#15 §;h3a) (#15 /6}11) (#15 /Sl?a) (I(T)la' /ll?a) (I(T)la' ?l?a)
Control 1 61.4 (r?f?}?a) (r(r)f.?hga) (rg;?}}a) (r(r)lx./zhga) (r(r)lx./3hga)
X LiDAR SZHEME S8t A=-LAE] Tlsh ARe HZt EAMRE ™ 223
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2010yr 2011yr 2012yr 2013yr 2014yr
|—Furestfirrdamiged 1.83 164 15 0.14 0
|—¢ontrol | 0.44 0.09 0.01 0.29 0.39

Fig. 8. Comparison of Sediment Yield in Forestfire-Damaged and Control I .
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Fig. 9. The Annual Sediment Yield and Rainfall in Forestfire-Damaged and Control 1.
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<Upstream>
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Fig. 10. Comparison of Initial and Recently Survey in forestfire-Damaged.
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2010yr 2011yr

2012yr 2013yr 2014yr

Landslide-damaged 0.47 3.34

] 4.18 0.42

——Control | 0.1 0.84

061 0.76 248

Fig. 11. Comparison of Sediment Yield in Landslide-Damaged and Control II.
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Table 4. Annual Sediment Yield in Landslide-Damaged and Control II.

Basin area Sediment yield inflow per unit area(ha)
(ha) 2010 2012 2013 2014
Landslide- 196.9 0.47 0.00 4.18 0.42
damaged ’ (m'/ha) (m'/ha) (m'/ha) (m'/ha) (m'/ha)
0.10 . 0.61 0.76 2.48
Control II 125 (1'/ha) (1'/ha) (m'/ha) (1'/ha) (1'/ha)
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Fig. 12. The Annual Sediment Yield and
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Fig. 13. Comparison of Total Sediment Yield in Damaged and Control Forests.
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