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2.1. The Study Area2.1. The Study Area
Atayal aboriginesAtayal aborigines

central crosscentral cross--island highwayisland highway

new crops and new agriculture new crops and new agriculture 
technique: markettechnique: market--oriented economyoriented economy

ChiChi--Chi earthquakesChi earthquakes
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2.2. Social Science on Disaster 2.2. Social Science on Disaster 
attributionsattributions

cultural ecology, environmental history, cultural ecology, environmental history, 
and political ecology etc.and political ecology etc.

address the causes of disaster to address the causes of disaster to 
human beingshuman beings
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2.2. Social Science on Disaster 2.2. Social Science on Disaster 
attributionsattributions

changing and vulnerable environmentchanging and vulnerable environment

environment factors may play key roles environment factors may play key roles 
on local ecology systemson local ecology systems
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2.3.1. Acquirement of history Land use 2.3.1. Acquirement of history Land use 
datadata
land use survey maps and satellite land use survey maps and satellite 
imageriesimageries

19561956、、19671967、、19691969、、19731973、、19791979、、
19901990、、19951995、、20082008

forest, grass, landslides, orchards, forest, grass, landslides, orchards, 
vegetables, and watervegetables, and water
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2.2.2. Value onset of USLE model2.2.2. Value onset of USLE model
AA＝＝Rm Rm ×× Km Km ×× L L ×× S S ×× C C ×× PP

A: soil loss per unit areaA: soil loss per unit area
Rm: the rainfall factorRm: the rainfall factor
Km: the soilKm: the soil--erodibility factorerodibility factor
L & S: the slopeL & S: the slope--length and slopelength and slope--gradient gradient 
factorfactor
C: the croppingC: the cropping--management factormanagement factor
P: the erosionP: the erosion--control practice factorcontrol practice factor
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2.4.1. Principal component analysis and 2.4.1. Principal component analysis and 
factor analysisfactor analysis

2.4.2. Standard Deviation Ellipse2.4.2. Standard Deviation Ellipse

2.4.3. Global Moran I2.4.3. Global Moran I
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3.1. Main Factors identification3.1. Main Factors identification
3.1.1. Principal component extracting3.1.1. Principal component extracting

SSCC, the L, the LCC, the Rm, the RmCC, the Km, the KmCC, and the , and the 
CCCC

SS19871987 factor, the Lfactor, the L19561956 factor, the Rm factor, the Rm 
factor, the Soil FRI factor, and the C factor, the Soil FRI factor, and the C 
factor (high loadings)factor (high loadings)
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Based on the analysis of variations of Based on the analysis of variations of 
major components through the time, major components through the time, 
we can divide the soil erosion into four we can divide the soil erosion into four 
different stages: different stages: 

before the completion of the highwaybefore the completion of the highway
after the completion of the highwayafter the completion of the highway
late 60late 60’’s, early 70s, early 70’’s to Chis to Chi--Chi Chi 
earthquakeearthquake
past the earthquake.past the earthquake.
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3.1.2. The comparison of explanation 3.1.2. The comparison of explanation 
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3.2.1. Mean center and Standard 3.2.1. Mean center and Standard 
Deviation EllipseDeviation Ellipse

1956
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3.2.2. Global Moran I3.2.2. Global Moran I

1956 1967 1969 1973 1979 1990 1995 2008

C factor 0.9597 0.8988 0.8470 0.7204 0.6030 0.6035 0.3823 0.8471

USLE 0.6588 0.6192 0.5773 0.4534 0.4190 0.4833 0.2790 0.6359
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ChiChi--Chi earthquakesChi earthquakes

USLE Value C factor

Before 921 After 921 Before 921 After 921

Regression 
equation

y = -0.056x + 
0.722

y = -0.025x + 
0.632

y = -0.091x + 
1.083

y = -0.050x + 
0.958

coefficient of 
determination R² = 0.852 R² = 0.235 R² = 0.953 R² = 0.404
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In the former stageIn the former stage
natural environment conditionsnatural environment conditions

with the increasing of human activitieswith the increasing of human activities

soil erosion to move southward from soil erosion to move southward from 
upstream to main streamupstream to main stream

accumulation sediment depositionaccumulation sediment deposition
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The latter stageThe latter stage

ChiChi--Chi earthquakes and the following Chi earthquakes and the following 
typhoonstyphoons
natural environment factorsnatural environment factors

natural disasters to westward natural disasters to westward 
downstreamdownstream
high quantity of depositionhigh quantity of deposition



The ENDThe END
Thank you for your listening!Thank you for your listening!

Welcome to comment!Welcome to comment!


