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Natural disasters have costed Taiwan hundreds of million dollars each year. They include typhoon, flood,
landslide, debris flow, earthquake, soil erosion, and land subsidence due to groundwater overpumpage. Except typhoon
and flood, all the other natural disasters are related to geology. Although, it is impossible to prevent the natural disaster
from happening, it is possible to diminish the consequence with detailed investigation and proper precaution
measurement before it happened. The geological adversity does not occur everywhere. The type of potential
geological adversity changes with different geology. The best way to prevent the damage caused by geological disaster
1s to avoid to develop the area of high disaster potential. The technology of the study of the environmental geology is to
identify the potential of geological adversity. Combining with the reading of aerial photograph and the ground
geological investigation, we can identify the potential locations of the geological disasters in the map. Integrating the
lithology, topography and hydrology analyses, we are able to figure out the landslide potential. Base on the
above-mentioned studies, we are able to classify the land development potential. Those results will provide the
government and the societies references for land development management.

Since 1985, with the financial support from the Reconstruction Organization of Taiwan Province, EEL, ITRI has
continued on the study of the environmental geology of the urban area around the major cities. A database of the
project results was established on the internet.  In FY 2008, investigation of areas, of about 4,900 hectares in total, of
seven 1/5,000 quadrangle maps in six different regions ( Nantou County, Taichung County and Kaohsiung County, etc)
was completed. The copy right of the project report belongs to the Construction And Planning Administration of

Ministry Interior, and the results of this project are open to the public.
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SRR © [T ST G G R I TR (F 18 (inactive
fault)(Keller, 1979) o Ty [/ [fi & == P9 W75 Eﬁﬁ(California Mining and Geology
Board)(1973) » []|~ 1%~ *ﬁ}lﬁ’iﬁﬁﬁ%ﬁﬂ/ %‘éﬁﬁﬁﬁ?ﬁ@(fault activity) 73 £% ﬁéﬁ(active)
%??f‘gﬁﬂﬁgw(Possible active) i & (F— ) e j;'l%"é%’:g%rfﬁ"& = #rfil (Holocene, 11,000 +
ANFED > WIE TR e NEEy jg'[%"i“?fé"f'fﬁ?};I“§l9%t[.J(PIeistocene, 11,000
Fifj= 3,000,000 | [H]) 58 + iﬁ?ﬁ » JIJE %‘éﬁjﬁfﬁﬁﬂ@ £Y “Vgﬁ‘ﬁﬁéﬂ” e Y
PEZ AN o A F#f‘,[E?'i&%‘?‘E'JE'WF?EI*J%H*E?@%QJE‘%?JT Ifil °

i
F

1A S et £ (LOBO)RE K e APl TR IO » = JERIRT e =T
TRV PR EL NEERTE < SR IRSCBIRL [ FY T S AR
fiE o Flp= b e NI = PR - (D)7 35,000 5 [P FI Ay i
AMETE AL~ VPR T 500,000 [ FTEHFERIE > () | RLuES
BB AL bR (macroseismicity) o [y PSRl 41 R E
A ’(3)5??[? OV PIMTIPIENS O Jﬂ@’?ﬁ%ﬁﬁ'ﬁ‘}%‘[@(ﬁructural relationship)
YR WD~ g S RGP T E ][RRV G0+ (Code of
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Federal Regulations, 1978) = ffij & iy I A5 i W g VR - oy phai 2 PRI «
PR AR T 2 ] IR e F—’E‘@EU FEVETE - TR e
HIEEa 6 F) S g - BT RERCR, N B R
IR PEEBGE » Fa e PR R - (1T TU?FTEI*JW@L{%E 7 R V?F'T—'”H:
e 7 FRELILIA I i o L Ty B RO R EJE.J@E’JBE%‘I\?

T I R B R R [ ) | T
S RS 2R - PITEER T RO CMGB F’?FITF‘ Jwﬁﬁéﬁ@
R ) -

&— BB FEE

[ B85 &£ 7 iU E e ] 1
B B & & &
(R fol LN (4F)
H EETH 11000 iGEh(active)
, R
% i R 3,000,000 fposg?glfi%{ivej
% | E=i0 | ETER
65,000,000 — ik (inactive)
__l_ _
ELESTNEN o 4,500,000, 000

PIE T i RE R I R R R IR A RITE ) P £ (Creep)

B PR & BN bl > 1979) o ST San: Andreas Bt | HEL %]
e SRS F 2.5 2 3.5 755 (Keller, etal., 1982) - iy 1935 & { ¥
Flrffbai = BB v & Uil [l Fo R & RIFOTA AT (AR 1983) -
- ﬁéﬁ‘ﬁ#@ﬂ VRIS RE R WA R R H - SRR
PR BREOES S B SRR RSO s o BT [ IR R (s T SRR e
R BT > [ R g 2 QU e SRR O SR] > BB [
BRI ORI O ERR] s 53 [t BRI B ey B Sa i et L
"Hﬁﬁ%ﬂgﬁ@ [ VR~ R R R, R B e
PP PURL L2 o PSEHEER PR EIT » F B gy pA RS e - Coasta and Baker
(1981) FrH ﬁﬁ?ﬁ'ﬁ’r’:ﬁﬂvfﬁﬂ/ﬁf’é{f} It 107 EIJ?FT%TFEH; (fault scarp) ~ fijf*
p I]]?](faceted spur) - %{fﬁfg'fg@@;{ (hanging valley) -~ %@#ﬁfﬁfq‘ﬁﬁﬂgfﬂponding
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drainage) - % Fiifr @rehip (sag pond) ~ BrietE T [£E j; H Hpﬂ "1 (warped
tarrace) - %@ﬁ*ﬁ'ﬁfj [URZSE: B ENREA 'g'gﬂrfgﬁ*a&\fﬁd,&;{kiﬁ‘ ! Lflﬁ,(llnear
valley or trough) ~ Hﬁ%%%ﬁ(shatter ridge)=E> I | H@ﬁﬂ 3T ' Wesson, et al., (1975)
F 7] San Andreas @rgt VB9 P/E fi%%ﬁﬂ(qgﬂ 2) o

2 EENETE Z A4 (1EEC B Wesson, et al., 1975)

Keller, et al., (1982)*4 ﬁﬂj“ ki VTS E H?ﬁ?ﬁwﬁ =9t »
FIRVES T/ EORLE [Ip) PA(spring) ~ 1 2 ARG T BRI B =l = etV e
PJF’?F?F'E'J*BFIEQ%&E‘[LE“F{' 33{%” J R PR T 3 3V e e (L FYE R
ANWER] > F 3R ﬁ,ﬁ YRR S T R g T o (R g
fli ;VFEJ?F[FI*JE PRI O

F’ﬂﬁgﬂﬂ%&{ﬁfﬁﬁlﬁf‘?ﬁﬂ%  PUBSHIY 0 2 PRTET G o MR I =R AT ST
PRl el E) 36 550 %(Hsu and Chang, 1979) » =' @ai & 1 B EUR 47 %
3H;1f1pﬂﬁ&%’7 }{(Bonllla 1977) » '—ﬁ"a?“i{,éﬁwppJﬁfi@ﬁiﬁiﬁﬂ@ﬁﬁj
= SEfet o (%o TS i et 0 B Ry AR S [ RS -
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1.2.2 FRi®m

TEETERYEE N o RIS T T B B R R RGE Y

(massmovement) - F5 AR HSEEY(slope movement) WE‘EVJ BRI PYRT (ER ]
P ELF| B B4 | (slope processes) o [ [HiikRL—~ PG YR BLIEE) - ;[ SR LA B R
FOpE— B ]y [N FISR IRE putiipd o RIPSEE R T RES - I
ﬁ%ﬁ“%ﬁ%ﬂﬁﬂoéwwﬁﬁ%T@ﬁw@ﬁ@@jﬁ%w,uggw«
e TRVfEE Y S e FIIREYE .?L%Wip‘,r R T R R R
FUE TS o YA RIMAREAR NG | T 53 S5 [P F It v pgRE o [P PSR S AT T A
4’EEWﬁmﬁ%ﬁ%wﬁ@\@ﬁﬁ%@‘®ﬂ*fw@&‘Wﬁ%‘@
@ 9 PR RLAEE] OG0 2 RIS QOB RIE - Q7 TS
* (B) VI AN ~ (AR L~ (5) N REYEIS T - (B)F9R ~ (N)H PN
i/Di“’TK TREET [fﬁﬁliﬁiﬁﬁip’?‘}ﬂﬁ%* =E
RIWAEE T [METEREN 200 57 ERERTS (falls) ~ [Fi#7 (topples) ~ 3?‘;‘15(slides) ~ TH]
??‘(spreads)é'?i;’r fi(flows) == *EL A4 zwq(qg\l 3) > lﬁ?lffg;ﬁﬂﬂ HESAFE LT B
(landslide) - bVE [T Fﬁliﬁpﬂ“ AR J?J;JF*F' | BEigr(complex slope
movements) « & % FEEIAVPIRT ' O] E\'g{?[ ¢ (bedrock)# 1 # + i#(engineering soils)
Ad 4 18R AEDT ER MR R p 4 T (debris) FLUTRE R AFTRY 4

Em%éﬁ[@

fy7E > Ep T

(earth)(Z ) °
F = FIYEENZ 75%8(2% Varnes, 1978)

=2
o 5 "
i P p—

N EA
F T PIEIEFTS + TR + YT
' # E[?[l’“ﬁﬁ” + 7R 4 R
o M | I |14 Salici S s
RN T
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i g PIERpaRrs) |+ Tk + Y

3-1-9




(DT

EFTERLAARS )~ PO S 0 RS ) i 25
AR R - R o RS AR e T e
S OB (P B IR - S R R BT -

Wl

IFlﬁﬁiﬂfﬁfﬁ | B FER] SRR R - AT 1?{ L = T
AR RIS AR et B B U 3 PRBP RS S - T e e
f@»@ll"eg'liﬁﬁf’%‘i‘%ﬁl P EE N TRETRAREVIRT IR o B P A e A R

© R T B PRARR e (T [ LR g

FENPLBRES Y =1 RIS IR - 7 e T Bn B o 22 B e 2Rl e
= BV P ER AR E o PR PO R E] -
R R A et AR DO I D11 3(ByeF.
3

WL FE Gy pUREgy R HLESRIMAEED o Rty SRR — e
R bk ARG - 3
B/ WER WE‘I . %’Veﬂﬁ'[ﬁtﬁﬁj ??’;‘F‘[ﬁ?;pfj PTIERL E@i?’ﬁlflif‘gﬁl?lﬁi’?g
PILRLBTE g o gt pOmiss o i s - e ﬁﬁ‘plﬁ&%
R FEE SRR T N R o (R SRR I [ [
P L R EA R e 2 mﬁﬁ EVEE - a1 ST <IN RS
HRVEST TR EURL A Tt VRO PR 8 - SR e 7 A
LEBRToBdRE - HvH &= PUIRPI AR EVDE - 20 H o B EitaRL i
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QI
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AL [ ERRL A E@E*] RTRY IR R 19— PEESTTCch o SEBf
PSRV R - R PR R (andslide susceptibility map) > SR
VRREN T PRI T [EI ¥ IJ | 55 B ETﬁjﬂ(Nﬂson and others, 1979) -
1.2.3 E#Eka
I~ SRPET (S MO PR BRI A  OPIET s TR RS
FRRE N (Sorting) R ~ T BYIESEY ~ SRS S RGO T e - R
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T G TV BRI I T ERURE N T U R
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1.2.6 MJRISER

TP TR e |~ IS I S st o A i Ok FURLH e ) VR
B P = (downcut) ["EE'JF?'fﬁliﬁ?ﬁﬁiﬂ_ﬂmﬂﬁfﬁl » IR TIRER [EL[F TR
@@J(headward erosion) o J A YRIpE ¥ jﬁj\%[ﬁjﬁqfﬁ@fﬁﬁl ) ﬂiggr;ﬁmﬁ? -G
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LA BT, o [ﬁjg\ﬂjrfljljx}pfufgm 157 [F’Iﬁﬁ'\]% FoVRIpERE & Aot > R }ﬁ bRl
[FiIVp! RIS 5 5 -
1.2.7 PehERRTE
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(At I3 o RLE TR By ~ SEBERRRG - 7 AR - UGS X
o 20 P Mgy o SRR MRS 3,800 F R - AFHRRR T B
fuze zﬁ'ﬂﬁff} 252 PJ¢ HE ShE T IRE ~ fE NS s REIEL R R A
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1.2.8 BRI LTIE

BRI ORI T E e ﬁﬂaﬁw T e Pl > E T ST

(montmorillonite) Fi et » &3¢ [£7ﬁla?ﬂ*§fﬁa/ﬂa 10 [f[;: 20 [f[ e ST
I'J £ 160 = 600KN/M2 » LT[~ af%@¢ 4ﬁw%§aW$ﬁﬁHd
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2. R 7375
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ot i Gt VST 105,000) ~ A S PR R TR
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b 497 e PSRRI~ FISAR - (AR BT o (RS B P gy
TSI 4] ~ A DOl R By~ [0 2 RUF PSR - RARREAPR
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2.3.1 \WERBRMED T

Gl BV A4 TSR NEE ) wp s o E o0 e By g1 ks s (shear
stress) » LI B4 SYEOBRTYIEE (shear strength) [T (R} TR AR EHTE < — Ef
SRS e AN LTS P R S o S AL S (1 o B e
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B
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(2)’JI7LJ+%JI %IH[*F 56T fﬁ 2 ?EJI/ » YR IM%‘S? SO RE 1t 2 5 liwﬁ %
#llod AT B BACRE R VR B 53 ([l = 17)
H AR

(3)FF B 5 B It o RS B[ g T -

3-1-17



FRUJIPRE S UG SRR SRR D (DB RE R S S -
SR R R I8 T A AL VIR TR - T 1) FCJ j}qeuyilH#,; =
f D VIV L TR - Q)RR ]Jié-t [ =R
2o IR OGRS i P S R 7 - (R PR TR

B SIS SR ey v S Rl R E [17\ L
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BRI e I IR L5 RIS - 1 %
[ BRI, AR R B SR R A BRI R B SR
OSSR o F I £ I £ TS 5] o SR KL 1Y
SRR R E S B O [ G T - 1980 & "M it IS 7
1983) = BV 1 7 B fﬁﬁf"ﬁf&iﬁﬁ ,\ﬁ’?&}"%‘gi e :F?,EJWJ% » J[I Portuguese Bend,
California (Marsh, 1978) - |3 » H§Fi+ [* Jﬁﬂpfjﬁvﬂ;g = STR | 255 Fﬁq']
?Jﬁﬁqﬁfﬁ“ﬁﬁi RS o — LA T ﬁfj“[ﬁiﬁd » B9 = [FRrReRE 1.0 £ 1.2 Vi
SRV SRR > SRS Ay > S REOREERRE S I S [
BIF DT > 1979) o M= < I FISE S B O Y I B
3 AILRLHEF A F R 5T BRS A f (=2 A 2= > 1983) - P\[F_J'Eﬂ?ﬁﬁ[ 15t
A RT3 BT Ry R BT R R

B2 SRR = (20 30 BT ARk 91 50 A (R O
L jﬂ;jﬁﬁqj [EFS > B 2R lﬂﬁiﬁﬁ;ﬁugﬁ%ggﬁjﬁﬁfﬁgﬁj (o o E LA JEJ[EW
P PRIV [ [RHEY ~ ERREH SRR B DR %?ﬁ% ]
PR i %459 1 A (physical incongruities) iz s - I
(hummocky terrain) » [~ %< = 7fi= (blocked regional or local drainage patterns) » £
JIEi;ﬁﬁENEJIE f;'(anuent slide scarps)%[lﬁj %@5 Jj fi |(vegetation differences)=[il']
r%li”rg(Gedney & Weber, Jr. 1978) - ?ﬁg\[_ (ERY s SIE AT R R A
WP SRV - -
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73 W ER > R BRI S AT o IS R - B R R
- 1(weak planes) - iF[LFﬂﬂp'lEiq*}JﬁF@qr&@ . m—»J\FL Bh~ S BLADR T o ;z-r%tjkjiﬂ
i'% AR ﬁﬁ hﬁﬁﬂ/}plp |3 o S A A R R Y
JFHIT**FF'J*W??F* i E'Ti’q{‘[ et AT | 5 Py f o ST T LA
(discontinuities) » {AEl s[RI AF5E 55 B Ry SR YT 0 1983) 1 (1)FLE B
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