65

REFERENCES

1. Christopher Legg, “Remote Sensing And Geographic Information Systems”, John
Wiley & Sons, Inc. Chichester, New York, Brisbane, Singapore, Toronto,
1994.

2. Donald L. Turcotte, “Fractals and Chaos in Geology and Geophysics”, Second
Edition, Press Syndicate of the University of Cambridge, United Kingdom,
1997.

3. David N. Fogel ,” Image Rectification with Radial Basis Functions: Application to
RS/GIS Data Integration”National Center for Geographic Information and
Analysis, University of California, Santa Barbara, CA 93106-4060E-
mail:fogel@ncgia.ucsb.edu,www.ncgia.ucsb.edu/conf/SANTA_FE_CDROM/
sf_papers/fogel dav1d/santafe homl. |

4. ERSDAC, ASTER Science Team,? AS ser’s Guide “Part I, General,
(Ver.3.1)March,2001 s v.scie rsdac. or.jp/en/documnts/users
N : rcises”, The GLOBE Program

Developed at the 1998, www.globe. gov/

h/trr/landcover/tiaining pas . T ——
5. F.Kuehn, T.King, B.Hgerit 4.Pc - ‘ for Site Characterization”,
Springer-Ver cplin Hoidg 2000).

6. Jean-yves Scanvic, gfergSpatial Sensing ingeology”, Oxford & IBH
Publishing ' A BT\

7. Jonathan Williams gerapilic Inform F Oy Space”, Processing and
Applications/® gded Satellit ges, Jc iley&Sons, Inc.
Chichester, New'Y ork. Brisbanes 8 el

8. Jong Yeol Lee, Ju ctte Applied to

; e University,Dr. T. Warner,

West Virginia Universify. wwsw.catthawvu.edu/stuwork/ensmp99/group4.pdf.

9. Ken Watson and Robert D. | egan. “Remo i i
No.3, Society of E

J_ﬁ e8, United State of America, 1983.
10. Keith R. Carve ¢

elSensing Symposium

(IGARSS H’r EEE, DIGEST, Volume-] msfitue of Electrical and
Electronic Efigineers, INt :
11. Landgrebe, D.A. and Biehl, L. : uctxon@: MultiSpec,

URL:http://www. ece. purdue edu/~b1ehl/Mult1$pec/

12. Narong Thiramon Visuth Pisutha-A#nond, “Geomorphology and Quaternary
Geoﬁ ﬂla ﬁ m%ﬂtﬁg niversity, Dept. of
Min es, ai ngkok,1983.

13. Peter A. ough and Rachael A. McDonnell, “Principles of (’Eggraphlcal

AL, I e T

erdsak tha-aroon, Nares Sattyarak, Tawsaporn Nuchanong and Sommai

Techawan “Stratigraphy and Tectonic Evolution of Southeast Asia and the
South Pacific”, Department of Mineral Resources, 1997.

15. Ravi P. gupta, “Remote Sensing geology”, Springer-Verlag Berlin Heidelberg
(1991).

16. S.A.Drury, “ Image Interpretation in Geology”, Second Edition , Chapman &
Hall, London., Glasgow., New York., Tokyo., Melbounne., Madras.,1993.

17. Thomas M.Lillesand , Ralph W Kiefer, “ Remote Sensing and Image



66

Interpretation”, Fourth Edition, John Wiley & Sons, Inc.New York,
Chichester, Weinheim, Brisbane, Singapore, Tokyo, 2000.

18. Yu-Chuan Kuo, Hui-Chung Yeh, Ke-Sheng Cheng, Chia-Ming Liou, and Ming-
Tung Wu,” Identification of Landslides Induced by Chi-Chi Earthquake using
Spot Multispectral Images™ Agricultural Engineering Department/Hydrotech
Research Institute, National Taiwan University, Taipei, Taiwan ,Tel: 2-2366-
1568, Fax: :2-2363-5854 E-MAIL :rslab@ccms.ntu.edu.tw,
www.gisdevelopment.net/ aars/acrs/2000/ts12/1aus0005pf.htm.

19. ZHANG Jixian , LI Guosheng , ZENG Yu, “The Study On Automatic And High-
Precision  Rectification And Registration Of Multi-Source Remote Sensing
Imagery” Chinese Academy of Surveying and Mapping,Beijing, 100039,
P.R.China, stecsm@public.bta.net.cn, Resource & Information College,
Petroleum University, Dongying 2 762 P R.China, Dept.of Geoinformation

X

[

ﬂ‘UEI’WIEWlﬁWEﬂﬂ‘i
ammnm UNIAINYAY



AULINENINYINS
AR TN TN



68

APPENDIX A

Table 1. Primary topographic attributes calculated from DEM data (from Wilson and

Gallant 2000)
Attribute Definition Significance
Altitude Elevation Climate,vegetation,potential energy
Upslope height Mean height of upslope | Potential energy

area
Aspect Slope azimuth Solar insolation, evapotranspiration,

flora and fauna distribution and
undance
Slope Gradi land and subsurface flow
ity and runoff rate,
tation, vegetation,
/ ' ology, soil water content,
class
Upslope slope \ elocity
a
Dispersal slope of dis; oil drainage
a e

Catchment slope vefag : concentration

c t I3
Upslope area Catchmer aboy 10ff volume, steady-state runoff

short length of coni te

e i :"'
Dispersal area A 3 rate
Catchment area -Wrea draining to Runoff
ent outlet

Specific catch
area ﬂnu

mm ‘

the catchment

ﬂ)ﬁ‘Tﬁ?teady—state runoff
il eristics, soil water
area content, geomorphology

- s

; :g ield, time

Upslope length

Mean length of flow
paths to a point in the
catchment

Flow acceleration, erosion rates

Dispersal length

Distance from a point

in the catchment to the

Impedance of soil drainage
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outlet

Catchment length Distance from highest

point to outlet

Overland flow attenuation

Profile curvature Slope profile curvature

Flow acceleration,
erosion/deposition rate,

Plan curvature Contour curvature

Converging/diverging flow, soil
water content, soil characteristics

Tangential Plan curvature
curvature multiplied by slope
Local topographic | Proportion of ¢ lll: ,y
position user- defined circle
lowerthan'the cente

s e

Provides alternative measure of
local flow convergence and

divergence

Relative landscape position, flora
and fauna distribution and
mdance
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APPENDIX B

Properties and data definitions for the add-on lithology and aggregate quality
attributes file as applied to the digital data sets for this area.
GENERAL ATTRIBUTES
TYPE - The label used on the original individual geologic maps as supplied by the
digitizing contractor. Contains some errors when check to original map. Retained for
thoroughness.
CODE - Corrected map unit label of the original geologic quadrangle map.
TOTAL — Generalized unifying geologic map symbol for each of the geologic units.
AGE- That part of the SYMBOL (above) that indicates geologic age. Symbol can be a
combination of youngest (first character) and oldest (second character) for units that
span more than one age period. '
Geologic Map Unit Classification
1. Unconsolidated deposit A s
whose particles are not ce

sely arranged or unstratified, or
ither at the surface or at depth.

1.1. Alluvium A genera 5t i , gravel or similar unconsolidated
detrital material, deposite@ CO! ative eologic time by a stream or
other body of running watef. asa€or sorte ediment.

1.1.1. Flood plain
constructed by the prg

eposited adjacent to a river channel,

.

d covered with water when

1.1.2. Levee A long huda ri @) _ and and coarse silt, built by a
stream on its flood plainfand both\batks, o annel, esp. in time of flood
when water overflowing ormalibanksiis foréed to deposit the coarsest part of its

load. Gk
1.1.3. Delta The low, ng ivial #fact of land'at or near the mouth of a river,
commonly forming a triang r fan -plain of considerable area.
ad fy-#lat to gently sloping mass of
loose rock material, shaped like-amope a segment of a cone, deposited by a
stream (esp. in a semiarid reg'f “at thepl ace whel issugs from a narrow mountain
valley upon a plain:at broad valley.
1.1.5. Alluvial tergage A stream terrace funconsolidated alluvium

-I ed by g ﬁ the flood plain or valley

1.2. Lake or marine‘.de osit (non-glacial) A sedimentary deposit laid down
conformably , or ocean, usually
e T Tl o) MR
limestone in deeper water.

1.2.1. Mud flat A relatively level @rea of fine sil,along a shore@as in a sheltered

AN AR BT Y-

1.2.2. Beach sand A loose aggregate of unlithified mineral or rock particles of

sand size forming a beach (the relatively thick and temporary accumulation of loose
water-borne material that is in active transit along, or deposited on, the shore zone
between the limits of low water and high water).

1.2.3. Terrace A narrow shelf, partly cut and partly built, produced along a

lake shore and later exposed when the water level falls, or a wave-cut platform that
has been exposed by uplift along a seacoast or by the lowering of sea level, and from
3 m to more than 40 m above mean sea level; an elevated marinecut
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bench.
1.3. Eolian Sediments such as loess or sand deposited by the action of the wind.
1.3.1. Dune sand A type of blown sand that has been piled up by the wind into
a sand dune, usually consisting of rounded mineral grains, commonly quartz, having
diameters ranging from 0.1 to 1 mm.
1.4. Volcanic Ash A fine pyroclastic material (under 2.0 mm in diameter). The
term usually refers to the unconsolidated material.
1.5.1. Colluvium A general term applied to any loose, heterogeneous, and
incoherent mass of soil material and/or rock fragments deposited by rainwash,
sheetwash, or slow, continuous downslope creep, usually collecting at the base of
gentle slopes or hillsides.
1.5.2. Mudflow Deposits formed by a process characterized by a flowing mass of
predominantly fine-grained earth material possessing a high degree of fluidity during
movement. ' :
1.6. Clay, mud A loose, earthy. extreme ACsgrained, natural sediment composed
primarily of clay-size or colloidal parti anCeharacterized by high plasticity and by
a considerable content ¢ ‘ '
1.7. Silt A loose aggre i i i articles of silt size (1/256 to
1/16 mm); an unconsoli sit |consi “essentially of fine-grained clastic
particles.
1.8. Sand A loose ag iie particles of sand size (1/16
to 2 mm); an unconsélid onsisting essentially of medium-grained clastic
particles. ,
1.9. Gravel A loosé ac n ¢f reckifragme mposed predominantly of
more or less rounded p tone:
2. Sedimentary rock
that has accumulated in
2.1. Clastic A composed
preexisting rocks or miner:
place of origin. ~——
2.1.1. Mudstone A general ter vﬂﬁii"mp slaystone, siltstone, shale, and argillite,
and that should be iised only when the ized and silt-sized particles
are not known or spéerfiedso: = recisely identitied

W ndura _&\ clay-sized minerals.
2.1.1.2. Shale A lam@ted, indurated rock having more than 67% claysized minerals.
2.1.1.3. Siltstone An Tndurated silt having the texture and composition of shale
but lacking its_fine larfiimation or fissility {4 massive mudstone in which silt-sized

R AU BT
2.1.2. Fine-grai ed' ¢ ixtar sti¢ Sedimentary rocks varying

from mudstoné’to sandstone, dom'glated by rockacontaining cla)@i;ed or silt-sized

partigles ~ 7

2:1 .3ﬁaﬁaea ?@r{u]nﬁ%y Mt e’c}n’%ntm r&l(ara)sg of Abundant
sand-sized fragments, which may have a finergrained matrix (silt or clay), and which
is more or less indurated by a cementing material.

2.1.3.1. Graywacke A dark gray, firmly indurated, coarse-grained sandstone that
consists of poorly sorted angular to subangular grains of quartz and feldspar, with a
variety of dark rock and mineral fragments embedded in a compact clayey matrix
having the general composition of slate and containing an abundance of

very fine-grained illite, sericite, and chloritic minerals.

ation of loose sediment

agments that are derived from
ansported some distance from their
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2.1.4. Medium-grained mixed clastic A mixture of clastic sedimentary rocks varying
from siltstone to conglomerate, dominated by rocks containing sand-sized particles.
2.1.5. Conglomerate A coarse-grained clastic sedimentary rock, composed of
rounded to subangular fragments larger than 2 mm in diameter typically containing
fine-grained particles in the interstices, and commonly cemented by calcium
carbonate, iron oxide, silica, or hardened clay.

2.1.6. Coarse-grained mixed clastic A mixture of clastic sedimentary rocks varying
from siltstone to conglomerate, dominated by rocks containing coarse sand-sized or
gravel-sized particles.

2.2. Carbonate A sedimentary rock composed of more than 50% by weight
carbonate minerals.

2.2.1. Limestone A sedimentary rock consisting chiefly (more than 50% by weight or
by areal percentages under the micrgsegpe) of calcium carbonate, primarily in the
form of the mineral calcite.
2.2.2. Dolostone (dolomite) A ea ate/sédimentary rock of which more than 50%

dolomite.
2.3. Mixed clastic/ca
sedimentary rocks.
2.4. Mixed clastic/
volcanic rock.
2.5.1. Evaporite A rys rimarily of

minerals produced fromi'a sali tensive or total evaporation
of the solvent.
2.52. Chert A har m l}‘f NS ct, dull to semivitreous,
microcrystalline or ine ner consisting dominantly of
interlocking crystals of
3. Volcanic rock (aph it alline or glassy igneous rock
resulting from volcanic ac n.a' ar att rface, either ejected explosively

of clastic and carbonate

stic sedimentary rock and

3.3. Andesite A volcanic rock fally
F/(F+A+P) <10%, P A+P) > 90%, and M < 35.
3.4. Mafic A sohdlﬁe of volcanic réck havmi abundant darkcolored minerals

i s mode ﬂ Ul ANg mw m p S

10%, P/(A+P) 90%, and M > 35

swm than is
i 7 U rama ltl e (ko a lte volcamc rock w1th color mde greater than or

equal to 90.

3.8. Volcanic carbonatite A rock of apparent volcanic origin composed of at least
50% carbonate minerals.

4.1. Granitoid A general term for all phaneritic igneous rocks dominated by quartz
and feldspars.

4.2. Granite A plutonic rock defined in the QAPF diagram as having Q between 20
and 60% and P/(A+P) between 10 and 65%.

/(Q'@ﬂ)) <20% or
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4. 3. Granodiorite A plutonic rock defined in the QAPF diagram as having Q
between 20 and 60% and P/(A+P) between 65 and 90%.

4.4.1. Quartz diorite A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20%, P/(A+P) > 90%, and plagioclase more sodic than An50.

4.4.2. Quartz gabbro A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20%, P/(A+P) > 90%, and plagioclase more calcic than An50.

4.4.16. Diorite A plutonic rock defined in the QAPF diagram as having Q

between 0 and 5% or F/(F+A+P) < 10%, P/(A+P) greater than 90% and plagioclase
more sodic than An50.

4.5. Alkalic intrusive rock A plutonic rock that contains more sodium and/or
potassium than is required to form feldspar with the available silica.

4.6. Ultramafic intrusive rock A general name for plutonic rock with color index

(M) greater than or equal to 90. ,
l or greater than 90 and
: : eg of at least 50% carbonate

4.6.1. Peridotite A plutonic rock
ing.rocks by mincralogical

ol/(ol+opx+cpx) greater than

4.7. Intrusive Carbonatite

chemlcal and/or structuragleehanges. ‘iil Ly the solid state, in response to
~ FEs rand chemical environment,

minerals.

5.1.Metasediment s€digh ghifary. clgithat shows evidence of having been
5.2.1. Slate A comp 1e-grained 2 \orphic, roek that possesses slaty cleavage

sting mainly of quartz and

formed by recrystallization _ ‘. “chert by either regional or thermal
metamorphism. 2%

5.2.3. Marble A metamofphig-r ng prédominantly of fine- to coarse-
grained recrystallized calcite ~and/or— _ mite, usually with a granoblastic,
saccharoidal texture. e ‘;.—"' JIF

5.3. Metavolcamqla volcanic rock that s
metamorphism.
5.4. Mafic A metavolca 1
feldspar, amphibole, and/or pyro
5.5. Phyllite A metaffiorphosed rock intermediate in grade between slate and mica
schist. Minute crystals ©fegraphite, sericitélor chlorite mﬁart a silky sheen to the

i °fﬂﬁif“‘}m1(l‘§ NELAA
5.6. Schist mic metamorphism,
that can be rea ly split into thm flakes or slabs due to the well developed parallelism
lamellar or
L RN AR TA YT
e. such as subduc

hombl tlon zones.

5.7. Gnelss A foliated rock formed by regional metamorphism, in which

bands or lenticles of granular minerals alternate with bands or lenticles in which
minerals having flaky or elongate prismatic habits predominate. Generally less than
50% of the minerals show preferred orientation.

5.8. Granitic gneiss A gneissic rock with a general granitoid composition.

I having been subjected to

ored minerals, typically
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