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FoBEL, 8 A14 H, 15 A CIIBEHHROEMIC X 2B (HURIRT 683 mm ZEHlI LAz 2 v b
) X oT, FEFEILSRMY - SEREFEAEOREIHRO I ILG 2 ET, TH TRk « #
B X o THETH - Sc B4 JIF L, BEIUBkEZBELL.

OB A AREYET, 9A2B HIZIZEARA (L2 AR IDTRT A « 8 AKEX b KL EH
Dfzilbha) EDOT, ¥l oMt kELZECK,

C D82 1 AR EE LR Bk « Bk e « 13 BREUKEC L, MEERBSSE TR 10 A
Fap 5 11 A LAcEBILUESR - A EEERN, ElgstsoRExT., &0 1 AR L#
EHEBC L VRESML, 2 T294 3 ArhAicd 2 fxmmUE AR - BE) - Za) -
BRI Rl od ILEHRTE 2B L7 5005 H OFRE TR OREI T F IR/ Binig 2, Lhdh
ZTIREHROILARIL, Bkl LoBILT oL 2 B8, #5E Ll X0 SE IO
MrHE L BB RE TS,

AFEICY h 1« IR o 25 A RE LR O WP ITSERER, AU REEILERE 7 HERE « B
B - PIEE - FEEE, AUEREMRBIUEEE  H EBNEREL, FREREROEE - AiE3E
BE - THE, SHEHEVHER - REIARE - BANRERL, HEEKRBELTEE - WIKEILEE
B IREESRE, SERTABEGREURE - G HEPTOMEEE, SR 35T F
HTE - B5MBERE, BEMAHBITENHERE, MRURTRERFHERE - LBURIURE -8
IEeim, GERE B ITRRNEERE - KHEM, FIRERNE, AHATEHBISHARSGEE - 1’ &
i, ACREEEAE, BNIUEWESR, BB HBETREN, PR AT =M - AR
i, WAPEHISHBATR HEM: CBERA AL HR AR T L L bk, AREOREO—-MILEIE
Broett CuhlE otk BT 3898 i ko7 o & *ifadT 5,

I PAEMEE LUHEEFE
L3# & &
KRS « BB O KEMEFIRE L@, L)l - W - BE)] -« SHEN] - G581 « A
INThH5H, RENSFHSIEH TREAKOBRE, RRUMOSEZTZNR L T50, RAEHRO
FEFNGER TP Th ol L VWb 5 DEF OHIR # JREHIR & L CTHEE Lz,
a. 2] : BEFEEEILEAMIE () LR TH %), MK Fig. 1 28
b. HHJIE : (ERNARIART AR, REFREER, RERIRE? S NBEkOAH) AR
v, MK Fig. IR

c. HE)IgkeL : )| EATEAE - 521, ZJINWIE - EL - B )l XORIRY, MK Fig. SR

d. Cé‘EEIHZﬁEQ:%m”lfr‘\ﬁ%ﬁ,:)Hﬁi&%’ﬁ-?ﬂ?@#f’aﬁoﬁé%ﬂ’éﬁf?f&ﬁ%ﬁ@&), PR Fig.
V&

e HEEF)IIFiR - AR TR, SR ZEE] (SR OBGR TR & PRI D 2D, HE Fig.
V&R

fOREIGES : HEN, SFFEEM, MANTH, SN - 3RO « RRK - BRER o
®iay, KFERN (ER X VERD, BEN, tEHREHESWK, MK Fig. VISR
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TEHSA O 91 - TREOER - Bk JORK - BIUTORE - DARCHT2RECOFH/EL
foo FREHIBUIIERI Th B 70, FAHSHIUANAEE TH O L Vb IR ZREMX & L TEE L
fedt, FNTLABSHSEH T, TEXHLEOEBETS X5 ordic’, BHOBE T—iERx v
BFad, E3BE T REERO MK OLHE b5 5.

L1320, BREOR I8 &2l < CEAT 5 DX RAFETEH 20T, REW - FEnik oo
WTHET ARER L &, T, BERT L L TOHZEIREE - i - 1 - L0 3, SRkEOWL
B & OB E R HIEIC Lo T—RETR 2 RV 2 TSR ORER L Yo, ik, BEILMK CixLE
HE AN L, TOREA—IHE Lisd, FoRRIIEEDSoHmEcEitTsc L T5,

3. BAEMRou, iR

a. HE% WX

HE LB UEARL, BT, SRS S0k S EEEHRLER T S A TR 2 Bk
n, ¥EHET 600~1,000m BHETH 5,

AL D) FHHSTEC T2 &, WEIHEB TSB!, —HX/NEOBBEEHD /LS
DOFHCERHE « W« F r— IS bbh 3 L 25455, BEERROJIZEERE I %%
o e AN EREBI e 22 ESHh D, MERBAGE EE OMFOBACHLD) THIRE - B85 - 7
= b HESRBIOS TR 23 bbb s, BFIUESEMEREIIEREE LT, BRR-a Y Y- F V7,
FRIELITIRE 7 %% S ORREM» DD, ATHIZ 0%0EREE LD RAF « £/ FAMER I T 52,

T LTHE LSS EEE O EAMITC o, 5H S0 IHIER i BB &S e L LT 2em
RO - WA EDHEOF, —@W2cem (1kmPtEd OEHBHEH CHREMEEE 2D, HEXN
DEERORE L R EOEAERE L LTHA LicDAM K Fig. VIC, Z0ONHE(ET 220mTh %,

b. F H JI| # X

AHINIETIUE S 2EE UTHEFRER, PRFEERD KB I HERTH %,

EHAERN T, BHEIE KRS EE & pEEOERINT R i 5. TOABHIRIBRATEE UM
DBACHDTHEAES CEE WA AE (%< 708D - BEREIKE 7 X X b 7n b, ¥HGE 300~1, 000m
BET WEEE I Vb U LIBEILShIHR 2 E2 bh, BHIIkZEES - B4 - BERF
-m&mmzuﬁgwﬁﬁmf%tﬁa&aﬂ%oiﬁdmﬁﬁx¥ft/$©AIMit@%E%ﬁ§
<5 R - EHOE 1LY 2 v g RS h T %, BE LERN SRS SREREA 5 5H
JAERR OEREMAKERE N OBREZTA LiconX Fig. W'T, OFH(HEIT 350m T %,

ZOTHEFRIRED b ABRELEE T, 40540 LHERO » bMETs L, BHEIlhE
BAZCE GHE - SIED oA -WE - HIKE) #ith, BUNECRs0dEE (B)ED)
PN, T OHIRIZIEHE 200~800 m BREFETH B, JEFRMUCIZZF - £ FOATH, BEHIZ=Y
cBEEN LY, JIE, EHERGCIZY 2 e OIS, T OREOFREHIR O ANBRESEEORRE
A L0 MK Fig. XC, ZOWEMEIL 200m T 5. '

ERND S AEN £ TORM TR, FERIE#HI VB TS LIS,

c. H&EJI K

HEIEEELC T L, REIFERT 2 RSEED in 5 BiBR T %,
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s L7 JILed « IR & dic, HES05 U5 U< Il LTy 2 W@t & 2 5 5 Rt

T, FEEHIR OUEHEE 200~700 M R EThH Do HIELIIFHUKRFEO AR UMEO HEAD)  TibE

CEEERREFOEE Th B, WRHCIE = F « £ 2 FOATHA %<, B - (HE RSy -
W HIEAE D, ¥ u AR iR B 2 Aieve JILERZREHIR O )l ERESEEL ORIRE %
HA L 0pHE Fig. X C,  ZOHEEIZ 340 M Th %o Z)IRTREHIER O8RS Ll & LB
HEZIDA LD WK Fig. XI©, ZOYA[#HIX 340m Th b,

d E B iR

=) R % LIRS~ . Rl X vAbEssidE Ohio e, mades =i (b
HORHEHHED) Th %o

PRAS LA DRSS T, BT R PR SR A LR DA X 100~300 m B2 EE T,  ZACE T %
WHETH B, ZJIRESAN IR 200~500 m AREE T, LB CTHE - BXE0Sh bbh, HERRR<
AR % <, KRERS 20 SEAENTE O ISIERL % 7o IRMO BRI TS B 435, —ERICIL 40 SEANTHE
DAF b FERD D Do BT E a0 2R i 200~800 m FEET,  FHEKILRAL
WEREED C LB L, TEIHEFHELET, 126 £OKER X B0 HEMA SHH Lk
FNDEBIAERCHERE LU, REHIL 20 SEPISLDISIERIPRII C o B0 IR « TFEHIR A - O TR
el U THRRETIR AR A%, ZTOFEFEIZ 300 m T 2 L 37 X 5 Th B,

e fig W)l M X

Bl R E)E BRI E LTEK L, bl fbe TR & oo Ty B,

WA Lo EMHEM)I « ZE)I CRIEFEIROZ) 1%, 40 5450 LHERO» HHET2 L, WIFhd
bRizrRERE OMEO HEHIED) THERE QMo RIUED) ¢, W  EEE T OEET
5%, HRIE X ERUBIIERIE T 225, THREMMNED SERHIR R & 7/ b,  MAlEE
DIETEB 2R TIREITERSI% <, IMRHNEL 2 £ & ) FATH TS 5o =B _EHKEIT B & ks
ERFHLT, SRENESAESR L LCOBRESTA Licop it Fig. XIC, £ OFEEIR A X < 390 m
Thbo

R B8R

RENEZOWRA=BRICEL, Ferme Loy, FRINREREI% 48 TR L Ok
JMeish, REJINERECHNZZE L LR LBFETEES 29 500 ifih, AECR)ARKc&%T %,

T LHFE T I o¥R L 100~500 m BT, EJINEAR L F L CRbRIE# 2 b
P L, FFMEL L DRI b, FRTOREBIAGCAHET 2. 40 FH0 1 HERD 7 HET 2
L, ZOERIREGTCTERS GERHED OERIERA) MR T, AR &8 CERE - b -
F— 1) Thodo EEHROMFRHIIZIZ = F « £ ) FDOATIERHIAS 220, TEREHENL <Y 2D
BDBEMRA L o IFFHBEEAEE & LISERE LA LD K Fig. XIl €, ZOFHfEix 180 m
Th b,

WA B SRIERED ©, THESSEHIENIGS U5 LL-RIITh 5,

FH e 08 - P BB FE LIRS L, SR « SCRDIR « rhfnsiihs - BSR4 o <o sshE
K EIRBIC A TRT 5o HOULELO AT 100~600 m FEEC, 40 H40 1 HUEHED 2 5+ 5 L 0
IR S A3, Bl 2> & AR ORI |22 SR LI STERAE RS ¥ 7o SR B RE D, 4
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1LY

FRELAEBAGE EE T, FRHRNEAESHSME ORBIERED FAk sry 7 22D T
%o PREHIE T I 1 = F ORI b & 523, KRIHE - T OMIKIER OBEERICH 5o FURIR
WEREHES ORMRBEZTA L0 MK Fig. XIVC, ZOYAHEIX200m Th %,

KEER « BlEURhE, #EHE 600 m F2EEA 5 200 m 2 EE % CRIBMHIEIERAED DOEEMEES i
L, ZOTRERE (b2 HYBEIED) Cr-LE - WE - B8 X 72 VBN CIRE - $Hlidh 5.
= Y T OMEIE O BIEM IS\ o KFFERBSHEL OERBEZITA LcopK Fig. XV T,
DAL 290 m Th 5,

LB R EE I 300 m BBEO BRSO <~ YT, EAWREER E THHAG D ZATL B,

1. B, TEMOEHES, B
SRKBOWG (E5E) BoXF0 xS HHETE BN,
( IR  NERER & 75 & L%\ WD .
i 5B BeAiE (T BT he) L B ENER & 7e 5 BREOFIN.
RIS Sk AN & 75 BT 2 H O PREIDZEHLDAF L,
‘ RrEEAEE CQUEEED : AdEEblock 0 ¥ FEAET B, —ERCHERL CEL o
i TR AT E R TR T B L.
[ TR ERMF O E T LS THELT 5 Ak
(TR Mt BB & 2 5 B IUET, WEx b Tl IUBEHKOFRcHN S DT,
FEEKE « BEILKELE LT oFD 3 8L b,
CiY UEHE  EEM oL E 7 D 5 T L 2 AR ERIEEE LT, Sk LTHIERKDO R
X bk WERENHIER SN D o (Phot.66),
Cil)  IEEYE GEERI FHh8)  IUELEEABE KB X 0 BRRCEETZ 0T, gl
XD ELEBBRIIT 2 H01% . HBEE (40° BE) M EoflshciEh, mExE#Esa b
WCHB (Phot. 37, 47, 50D,

AT

Gi) M PEREE (FEREIL < e i b ORI & 7n B IR A £ TR\ WiB B RS & o kb
AREEROWUEL, BEKC X ATEHENOE T ZoM G5 o C. REHORETERT Fig.1
DI 5 bhDNEL, FEMNFERE 5 8% 0, F—AERCRELL b2z LTs 0
%<, BN OB TLRAEBCED, g Esicdigs (Phot. 3, 26, 42),

B & WiEsEOBRE & LT, [WIEMSE & 73T o RE T RR

Original section BH0NHEHREND T Tinhb, REOHMOTER & LT

C Bz =, A Phot. 43,
w KR e e ix, C1)FExRICT B LEORE, (2)14/8 +Hg ok (Phot. 43
Sectlgn after 790, (3) ELL TBEDOS B\ AL TORE(LOBHDOD
slide
B e osE, (4D Fidfb L EER S (Phot, 40 # 7
Fig 1. iz VR BT D B - B (Phot. 28)DHFAEN BIF b, & Hule
Slide of landcreep type X
I D RO ENREST b D, HIROTREF L LT, (1)i&
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¥ r ot (Phot. 80, (2)4J8 & 32 & o#Efiyy (Phot. 50, 57), (3D HiFEMEM D&My (Phot,
54, 75), BRHEZE(LA (Phot.37, 45, 67 - HuigirZe(tsi (Phot. 32, 38, 58) 7o X DHIFRIRAEL (LA
HIFbR, TR XD EED EME X THSREST bh b,

RRLEREY, BEkoshEE (Phot. 35, 39, 55, 63, 69) % /cilxAFiioimiE (Phot. 68) kXt X%
PR OTH - BEMC X b, EES AT THIN S & 0T, BROKI L B RETANOH i
EAT, B UEAZEILERERCI LML, EfEE 102 SHVTho,

gestugig (Phot. 1, 31D (X[MBER2%, _EEIBEKEKC X 5 LIEEE, PifiziiskEke X510
IE%I%E (R EEKI X D Hiksig < (BRSO LEHEC L L CTHERL N B E SRBEAREN T2
FOHE), TEIXBHREMIC X 5 ERREE LTHh3d02% L, ILEHRE L BRASOFRHNE 1
HEOHE Lb DT, A3 ~5mBEENRS

(LfERREE - RREIEE - B OB LIRS, AMKEBOBAED Lt v A—TFig.2m 1 <

ThBHA, MITHIE E o3k aE 7 Ui X

DOTHHERR D LD TH %,
o oK ERC RS 17 B A 5 18 HIES
t3 * ZAHERD DAY, 18 BLIMRCHEDI L
Wellmg Y
L 7Y 55 % 3t i 3R s 4w g LROPESHEIRTOT Shisgsk
Slide or Slide in Slide-along AAUIEIEY - A (Thic X3 RRS
hillside hollow stream -

Fig 2. JEOMIETIE AIL18 H~20 BIR CTEA-4 DA% DE
Standard shape of slide Hchnz L aWhiEy, WEHE, s
O—FIIEFMAPCED , REABIERT -

ZToHEPBELCTES b0 L b5,

ROKEBOHIE T, REOCEHIBHEOREL LA I LEbh, 7 ACREWINC b2is b ORNE
P& b LEPEIRRECH 0 2 L DB LD THS o

EELAG QUERED © AR block 2% 0¥ ¥EHET S 40 (Phot. 46) 1%, % BHEAILI LOSER
EGET B, TOFED LHEL THEOWE LTl Sh BB KOREL Y IT X 5K EnoidEsi#
%D, B block Ai—EERICHIE LCRAK L 756 293 CHIRTE 48T 5 4o (Phot. 11, 13)
i, ROHM L BEOERIH I — BT 5356 (Phot. 14) kB D o vo (LT IS 2 THIEE & 4
T O 3 ERE LN B DML DY, i%i@%[ﬁeﬂzﬂi%@fJ\ﬁWRK&i%@%f?ﬁ'&&Otﬂi‘@iﬁﬁ*@ﬂ% PR
B OBBETHEIN, ook T gully Ricilh s (Phot.46) Fig cEEH Lo (Phot.
13) 2%\,

TGRSR F foiz /MR R Ltc kD DBEIR EDORAS, i & EERR S B i
IoTxzoEEMLESh 2 30 (Phot.80) ThB, SAKETIIEILORIET X% Lo (Phot.64),
7 AKERORE LI AYRIR R HERE U TRRNE L e o T—ERE LT\ a0t 9 Ao 13 SEERICK
#Ld o (Phot.17, 25) 7 ¥, dam-up DRhic X KA i FHEAKITE DI DAY TH B,

oAk - EILBUKE « 13 B4R & SEIOEMIE XoC, FhFAOHRKEE iz oLy E
ChrBFElETRTL 22, FO0—2o0HRE LT, OISO EBPIO B B 51 2 2 g
BIDRTLEIROT L TH%B,



Wimg e mlses Jim - # — 63 —

] 1 #*=
T~ wm®m | ® O kK #® | ®mW om kw18 B A R
™~

BB~ | @ BT |E B |% WM | E B W W % E B %R
1] 0.3ha | &) 103 11.7 | Rl 37 1.4 | R
= o 36 0.4 JI 75| 2.6 | KFI|

2 0.1 | KA
5 53 l 251 ;l 55.7 { %gj” : 16 ’ 1.3 ‘ Lol
73| 63.0| HEJ 1 1.0 | EHJI

H a 9 0.6 | EHJI

o 1 0.0 gemF | ' C 2 e e
308 | z21.7 | k) 46| 4.0 | K@i
f Hi 7l 26l 0| =z2o0lg

81 R» bREKE TR, o)l - BB - BENEBOEBHEE 2L\ 2%, & ORNIEERE L2
DE LT 2 S 27 b, W A% IR0 ) [EEET, AH)IERN - 28 - BN, B8IIE
R IR - RIUEERS - got, EEIZ)E, REEZBR 2ok s, R BEEULHLE
LCEL S M AEM ORI L 7%, & OFICRER)I| L) AR GSERET OB oL R IRE;8
N OWLES O ok LISt OFR BT O IUAARIL A TR T e DD TRHETE 5D METhTIW
7, ARTFENEORRBEHEIARIR K bAHSIUBFE S RE L0 TRV L BB IR B2, 550
3, ZOHIRKIIIERS LSS L D, HABREFLL TV ORENRTLEDTNT, SREKET
135 % b LAY DD d Litioy o

7o, H1E»HEIEBKE TR, REIARIR OEAREEL S 25, & OBHIIFF - FURR - &
E - &R (RRIFig VI 208 ##E5% R0 L L 10 km BE O MBI B %00 5 L<
T O ORI « FRHUR - SRR - KFEER - BERT & ORI GRS LN LA 2% 52
oo

BBEREHT 2 FokER L 38D, COHFERCERE 6L, $1HK» SREEKEECS
VCORKENEEL & L, AR - Bl - Rl - BRSO ESKRC LUFEEE LT -2 2% FH
 BE o EARGE 2o

5 50 TR 5 L, COHFTRHERAEA Sh T30, EETFEIG T8GRI
KEHGT, oM, ZJRHEE, SERHEET, SRKETIE, BRI & A CHEHOTAE
RCu Ty AT EBRHA, BTSRRI, ACHE)I AR - BB (LB R T 0T T 2 1%,
5 G50 1RIFR O BIR405E S A BT i3 ¥ b Bg a3 4 L O\ iav i, SEOWLFH? O 2
DROERLT B, WAL, F5%d % DEMEL THEZFE LT\ 7o DAl & A XILAR SR 4R
FEER Y RE Lo, REFLRHERETEHIO0THA5.

2. PEMREIUBRE

a. B W X A

7 AOREKERICEETIX543.1 mm®) OMFHE S D, EFWLEARK 40 HIEOREILBEERTL

491 mm FCTHEHMLAEV5,
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TRIFNTE T T, EEFERE OSBRI D SREAT I 22 B BB 16 km DRI 84 4 AT D fi
B O L\ 5, BREHE - RBHIIRHI O il X o TER & oo o T IR A (RS B 2o, TERT
HEETEO )R BEES 2L b, HEEIOBBICEEIN I E L5 L LTV %55, I OMZ EHIC iz
EL L3025, BN @F#EIncBmZ - BENL T A b 50T, &) DI
CEAH OB SN BEKOBRC X 2WEO S T s 5D T, FH4E)| 0L 2557
DO T RSO R O WELGER & iHEHIR O BFE KKk, VETH B,

ERUFHT RO MRS U Ao B LI E BB i, APIRg 0 # ) £ -2 <Hl
KT, Phot. 1, 2 »Z L ¥ 35~40° FREFO{REHY - Sabiiio /| Eifd
DOIEMLTIE « IR AT L O\ %, EHUTBRL Fig. 302 <, L&
VRIS i D 1 & FE & OB CBEKA IR L TILIEEE 2
T, FhX b FiiskoEkc r2T5HwFE e FoRME L TR
DG AT EE R HECO T AR Lic - T O RBCE I A B H X,
YEX 50 cm BEO M L DA%, Phot. 3iIcilbh a2, oM
TIEHRHINC A EED % < dEpfMuc D is A3, BB 7o\ iSRRIV NG C b
kDG ETH DIy, RIAEH Sh CHEABH L2 0138 %, Phot. 3 ORI OFFEEIL,
18 « 19 MRIEFRIC 382 L7 C ORBE Tl b A\ 4 DG, Phot. 4 icflbi s & & < 8 Bt g i)
L, BEORIZE L & AHCH1mPLET, FHERE  FEIC X004\ BEEHE R LT
VBe THFIHEE LToWE « KilE O @ s kit Lo ik GIHRBEICE OB Lic DA
OIFEC BB KA E L CRE LT L B2 Hh, ZOGEEOTF{EZOWNETIRZ ORD A
hbhic, ¥ ZORTE, 2EHLIEL OB TBBEIPHATZOTRL, HELEEOWHTSLL
Ak L TR R 2 BE Lok, TOToBgiolin REJLHE L O Tk LT, BZlos
WEE FE L 20 Eo LB RISEI R IcORRAbN B,

KB O&E 2> S B DGR - Wk 2 &MU T4, Phot.5, 6 dZ & < {KEGHY - h4bko
INREED G A3, FERIC 7o B IERR Okt ic iz Phot, 7 022 < 2ha ReEEOF#EAFEL, +AEK
L Ig D TT 5 OIEMH A B U TR A LTV %o RPREIBRATIE 40° L) o £afibkiiat, /NERET
X3 B2 UEEEZRB LIc L DA%\ Fio, EREFHTA BAMEIZ 7o 5 B R 2o T %28, &
DOEH T L LicPhot. 8 o FIEHEA RSN 5,  SARIEHIL O Sfiuc 1 RBRHLAT S
LT\ %, HIRIC Ao 238 & AT o BB 2SR D b > 3 vHfiic i, Phot. 9 o &k & fdfiss
' PIEL TS, ChidFig. 4 02 &<, s HEBA Lk
AEBOITHIKL, T Lo, SRS R T LcUEgE v
i 2% Road LicborEzbN, BfEXTOTFTUE=2> 2 Y — r2gERF T H O

Bed rock
Fig 3. & Hii fiy 22

Landslide in hollow

% A $HE Slide oo TOHIXTH Phot.10 D& <, FEO¥BIEILE( L TB3%
Seepage S SHF &2 hFu,
Welling
BEIE X b FUOHHE) & CoESAME, EYILEAK O R CE D S
Fig 4. @Bic X pjiE  ThBa%, 32K (Phot.11) » 34 Rullic 2 ~ 4 haf g oo i Phipis
Slide due to road PIFELE L, THI)I[Z5R 0 30 BRIE o M P (Phot. 12, 13> & & 3
T, EELEBKROERIL 3 K L 70T %o LT L B LT
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wlEore oL b, BEHOMEANE30~35° huy, BEOTEIR2mM M L5 L5 R0
T, FiEAErAR (BHER B F, RENTR2ET, <FORIZ30~50cm EBEDEITHL) 20X

7o E EHEMRRIC IR Sh, AR ETHE o TTH ORI LE#E 2B (Phot.13) X
T e ZOLAR L 2o RoOFE (B - MBCE D EB TR B 4, —HigEEAES L
WD 5D OIRIEN CRO EFHT25° S0l 1k, ROKE 2274 —F (Phot.14) L
T3, 0 MBEDAABEIIRRO KM & H— KT 525, ZOHZEROEE D 2 Iz E R/ NR TS
HAAK LFEERS, (WEERIHER « ROKBN & EAERIHFRA—HT 5 2 &k, 58 LAEEREL
T —HFHETH B,

BRSO B LEA S X OTERME OREIL S T, fiEiua RS AnEmAb e A LT B
A3, SHRESE ORI IIAHUEY % < Zh E AA R OAEIILED HA ST DTS A 5,

e IEB A O i EHNE 201 HFF, FOHFEIT 45.73ha T, —Hi#OFEEEX0.23ha & 75,

b. & W | v K

FERIN-CiZ 450 mm BV OBEMS LDz i b D, L OZFED HET oL
sii
Fie\ i BTG, Fig.5 0 & < Ml R BIH A A L AN

T BOHE < Ab, EHOMIIIK A KB ERT 2B B AK //’”\t_/%zg
IR K ¥ Tl A b B T TIIILE - i (Phot.15) @ /‘/N\T’Rna

& r  UEEFT KA B2 b, AR - AESE - Bl s K IR0 THL Fig 5. 8% & 5 e s
BN S BA%, Zhid Fig. 6 00 & {EMOFiEME B2 bR D L Slide in hollow
= AIAREFEEES (—i i e L s, 2 VIR TR - Ko due to road
BHZ D) LicdhD bbb,

£HISF LT, Phot. 16 Ofif) 357, [EFE 5 ha F2EEDHYL
TR, ROEkERC A2 EgE L<TFRR S 4 (Phot.
15, 17 OO EHOFMAE < 2 2K ZE R O RED
L7 b, 13 EREMNCREL (Phot.17) LT, okl X
OTTHRIEEEE R E L, £RISFTIx Phot.18 & <
BHNAGOHENIE L, WKIZZTOTZIBRL V505

Ref® Original Surjace
KB Rice-tield

IB ¥ &
() Present surface

ﬁ:‘/*r B0 3k Village

G\ Eo&ilEETIR, B Z % < —ZF R Phot. 19 @ Fig 6. 71\ TR DN
Crl, EKEROE L A XA AHE A L, ORI Locations of rice-field

and village

AR o THEIIEA Lich, T oRO@E Stk HigH

DFEH ST 30m/s DL EDOEFIAE S LHEE SN D, AT T, TORFEMIET Phot. 22 02" &
S FEH ORI T ECR Aoz b 234 b, BERREIC I XHETHRBIEI S EER - XD
TR (Phot.20) « H4vis K EHIAGK T HEE, ARIMEOROHEBINV-B TS L

(BROEHL/ABEIYEHRET, THROMERHI R TLXOHRBEOEIIE) 25 T,

13 SR ERHC @RISE Lo KRS A ARE LT, BHIAK DKM A3 7o THEBLHIE L R8s
LREVTHS 5, ALFF Tk, Phot. 21 0 & < il 35° MEEOB R bRMIA 5 ha BRI EA 8 % &£
U, LB o%s « AR 20 F L LB 3%, SEEn (FEROAHEENC RO
ZEps o) Thots,
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7z, PhOt.26 Dc & < 7~ 8 ha IR0 A M PRI 7%, b, HE oD W A B
(LLEBX b b s LBt db s AWEE E TORACE I OTHRCEIZEL, BNEHELTRR
# 2 (Phot. 27) % & U725 i1 b 13 BRETRE LTV %, Z ORHEO BT RS « #5521 Phot.
280 L WS D, WHUB LI LD LTk b, BB HS & Bbh s,

TEEM cx, BHEINEEEBS L hEBoBRILEA N B IER T, TOomBINEEEK X oTE
IR-HE T, EEA - B4R - B4R KO HRIIBIERRH 2R 2R L A bh %,

ZERERONER T EE T L VIt AOLE 1/4 BEAEMRME LN, THROMEW

(Phot. 290 OZEF /K& Bioi s Phot. 30 oMbz ikgIZE SN, Hif35° BEDORRTFHEI L
COBREIEL, RO TEH L AL Bbh 5 14, 5EEDZF « v/ FiEHML, ERH
Sy = ezl (Phot. 31, 32) K&\ ¥h, WHIREHIZHEEID OIS (Phot.33) 2RI
Bo HARBEE: OGHANNEOWE 2%, 6 « BER TATHICHIED 5N T Y, ZODMfED AR
CHEEAZ R IIF LT %,

HHEIE, TERACHEAWIRZ LV 2R THREEET, Phot.34 02 & ¥ o efdif@a ~ 72T

TESLL OB HCHE L TR L 2hdhb, OO ORI 0.5 ha D EOKEH

(Phot, 35) #5BB (DML AL ZACABNG, T, JIF0Y 2 viEgiofig# (Phot.36) %
LA IARELND, TR, BH)INL 7 AORFIEFIL DA% < &A T2, 9 0D 13
EHEBEHI LNEEI 7 REEREFRER L D & 2 2ol W52, ZhZTERNORRS & R
Y Bk, WHREHO LW TR LA LK 7 AL DEL ok s L AERTE2L0THS 5,

NERE T OREOE) | DA ILFH A S Dl 20 3 2%, Zhix BRI OGS oL FTARNEE
OHESRDE (Phot.35) 205 R EN B, Fidin bABEE CoOFME)IE Tk, Phot.37, 380z &
& LAY NERE O ILEFHE SR 6 5 23, BEEEO IR < Mar AR IEY o ARG O A& )|

Feificiz, Phot.39 ohigio (UEZEIC X 5 BRI B, HKPR kT, Phot.d0 ok <
EHOLEMEEOME 2 5N 55, ChTIRMEx AT % 2 BoMcBLB %D, AH)iksro
TURNC 4 RIOKE L RT X 5 kELE LT ® &2 4%hn b,

BEKEEE, TOTHIEORES LACHAIETE2HETRIIEED, KEIMEIN B DO TR
BonvbiTos, i, B (2D LBOBREAML, T - Y FORREHRL 2F £/ *
DALRT, SHKE TRAEEWPT 41 (HFF, FHEEEE 9.8 ha T, [ b O L WHH NI L
L5 pERTHERIic &K (Phot. 41 o LHEAENI, TFHAEHEIT, AT ZORREHST,
BETRARINIERCE ST %55, BIIIREhEE TRy LTwsss, BHJIoksEL (138
SERERCIERNO RS £ REBOBKILOEE L B 5 5D BT FREO G TR AR 5 5 0t

OB EHTES, TO ERTEKSEL LRV TEIICEEK L, WEEAREL Ltk 5, Bk
»BFHTS, BEJIERE &2 BREHRES RAMEOREIT (Z MRS 48 L Bhh ) %k
B LD RFE IR EPHENAON D,

BRI, B8 1 ~2aBEO/NARO b D2% <, Fh bR « BRI %\ & D & 2T,
KEFEOREIE)] G 4B LR SR 5) o 2ha OFET,  BILTHEBTHhOMET AT 1
LTl kv 5, _

BHEJIBIX T, 0 RFAROERED A X\ CHiIEEE) CHEAL Sh - fERH - Z5hil S8 L 5
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Bpi% <, TROHCHEIE L 25N 3 00% 2 LAUET, & 2 AH)I O X5k & o BRE
BEiL\, BBEWHRSHATRM oI, SOoTH/MERE TS 228, ¥ 2 v XEE K 93 A,
REH 13007, JUEER] 280 HTF 503 BTIO LR S, TORE LI ORRS,

c. H EIJIla KX

BEl|okEix 13 BEEF X bix 7 A oRRFRkERSE (LUK 7.17
~7.20 ORI 635.5 Mm8)) A% hDhc kbt bo

J ERE4R T, Phot. 42 o= & % D o710 3~4 ha 2B
AHC SRR LTV %, BEBRIFED X SRR E TET M
CEORE,ABH L, FEETZAF - b F M THEOESR 407 <
BT, ZOTFRISERIOENS D, & ZICHEIIIEE - $HinisE Fig 7. jiggokim
LARMIECZ S r « V2 upidh, IHEEOFRIEES SHL-0 Section after slide
BRI CHZELE? 6~8 M BEQE S THR L THRIRRICHA LTV 5. SIEO2EOIE Fig.7 0
TeKT, T TEHOT 200 FiE SHIC S AEIE R U X 5 Aot bl s, T RO AR
DOTOHECEROHIL T, EO FHEEWIREERF I LAY TERIEMN ST TRERNT /2Ty
LD LIEESIND, TOTHTEKT HABMEDOEZRIL, FHREAHOTE L o> Toiedd, HERTR

B2 Rock

°

A& A st
Gentle slope

DHFEWTHEIILL 22T B, TOERTIE, Phot. 43 0 & S HifH40° SHVORB-Y TFHAF - &
7 FPRHIKD 0.5 ha IE X 2 m REEFREE L TIE 2 BHI L, ToAELINETORE—REEE LD 7
NTHAEHRL > TFRCEH LTV %, ZOBEO TFHICIE, Phot.d4 0 ¢ K EBOEZBOE I 43
HUBELL 57, ELRBEIOREI T LU IR AVIDE - BEEEESROND A, il
BEBORHR» L E LN, ZOFAHBLISEC X 53 L 26h %,

JEREE T, BERLO/NIOERE, EE L 2bh 5, BI[FEKRTI, Phot. 4507 x (M
#35° <'bu-opkiiie, EECAIER & TE 2 F & OBEFRINT X D kAN LDt 2R bR, R
0.4, 0.8haf@EC, Zo gt UE & iooT (Phot.46) Bk A L, HEOTER TR D
gully Rl BT B0 B EERBEEIEE Gz, Phot 470 = & < R MO Hinai% < Rbh 5 -
IR, Fig.8 0 L K W - BEAEBOWREEM(C 2 TREBOHAMSBEIIL S /22T 7))
PESC IO TS N THRME L, WRE et IWEIRR L 7D, Z 099t & EMOIRT LT i
PIRO T DDA BT,

BFHIED b _EREs) 10 g 25 L7 Dpt Phot. 48T% %
A EEBE S e VH A AR YTE R o b FhkHuC g
(REiedboTlhaBEL) »HELTREL, LYBER
DFTIEL, 357 < b\ OREEAHE I Bl %<, Bt 30°
< BV OAEFHE I I AIEA T B e D inl, ML OB

72 DIXFRDOHIE L ORBEFHT In o 7 E i A HER LTy
%o /|0 Bie 2B SRR Lc 02 L TH %,

FJIkrcR, L% ECPhot. 4902 <, 7 ADie
IKRERRC PRI AR Lo 023 13 BR RIS i & W Fig 8. fRhic X % s
B, FO FHILHNC 12 B A S LTV B 5 Ly 16 Slide due to folding

A 18 Slide
A
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LB TFHEINC 7 2 H T, Phot.52 oz & { fif40~45° @ = & « b/ SRR LSS b,
ZDORERSE Phot. 50 @& & < (WELIE & Ha ol cBE kOB X2 T L bk LS
PEF RSB TS B3, fepicid Phot. 5102 & K INIEK B %27 LTt —H TEEE L
M- MERE 3 0 b3 5o ZH L D TFHIR R IIHNEMIT X 2 518 Phot. 53 0 &7 & & RIEMIb
HLD L FEAREE R FE MBS L B, WIH BB R AHRHER (BEH% ) Ik X2 Twb Ta LJIMAEA
HHI, RO ALK « S #iE 3 Xig LT % B O T, LFEOJIHEEOMRT 45° <H L
ot Phot. 54 o & & < [WETERENFE L, TS LA L a2 TR T L LRI TR T H
BRI, 130D S BHIGH E CORAR @, RS EE X 0 725 R d S 2/ 4 o (Phot.
55) MI0E AT AL D,

H g s s B K LRI TILR e B C, JI R TRmKZE T TV %28, ZOFEREAR
At 5 Ko BE/iicie S h o=/,  rPRESEEHD kb7 5 WEEBIC X 2k 45
n, TOREOR IRE IZMPOELCHE B - Bl « L2322 bhs i kiC Al g
FEL, T, AT o KEB IS 2T %,

B OB B, L3I OKHIE 1 >4 e e <, £1. )| A
DT HIEHEIE R TRFIZ R 20 5 28, SRR A EIOIEFHKER O IERO i LHLE S BRI T
Witz ke, A BEJCHE L TOWESIC A RE L THARDHTHS 5,

d & HJIli X

AL EHKERNC R | 7. 17~7.20 O 504.5 mm8) Tk %,

BER) RSO, =0 O BRI IRRN 27 EEMT I Rl BT N & A VIETE D,  fEEAR
ey s 4 2T AFPRET, FBEHLHERIR T a0l THOFRAHS IR LTV 5,

P C & 7o oS IR B, BUR IR A A U T D, DR 26 SEORIKERNT,

RO IUERFHEAR L, ZoLARTTERE LI, BNz 40m o5 I itk
Niciw 535, BEQERX ZORROM LI LARED b b, BRI HAThbh T a3, SROK
Y I N DT L Ch B,

ZIRESERIT I, B AR O R BRI Phot. 56 © = & (T, ZJIRO S AR 0 B
EAMESC LSO 55 L Bl p. FHINIEA 357 W10 hAEILHIAS, BINimHYES 20
~30 cm O LEGIEE (Phot.57, 58) #EL T % dDh3% <, (BRI, ML, SEIEMMtoZ S
O WEAE 2@ TS KE S Th DA%, 40 FENHOHIMOBAR D IIBERE b2 B, HH
oA, EHOEI « FEEAFEL TR L2255 L AbNBED bk 5. IR RICEARDOAIE

THAFERINTE D, ThRSAKE TR L L XHES > Tk
P BikL, WROIUETHLIZE A LHEL S TP fBioBRRED T3
ch Vil lage OB TOMR LR LT %,
\“i’\ e Mg W JI| M X
\\/ T 2 & S 28 L ASERMEE D )1 IR, 40 ke 77 o e
THEEDE LI, RITHEL T,

HEEF 22 HRPUR )N, 2o LN « ARBIEERE O v 20 LM g

T MR OLEEZELS RS, RATRE LT B5, FHO=RE

Fig 9. I ONIE
Location of village
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HuttiDs S I LB OBR LR B & 7n b, HEHNE L A X7, BHINBER Fig.9 oo & <, WiEREO®
oI HRE « AKD B B HHEHFEITIC AN B AL, T HUZHD T O PRSI Tl ioy 2 1B
B,

HETE iep 2 2R TR, =8I0 ERSMEIESRHOER 2> & O B8NS YO THA L,
SRz o LR X AR R L, M TRWEADLSEE X b 3SmAEn KL o TH D,
SENRECHTHRERRC L B5ENGB TS L & 5, ZEJICRIBERIUTE M Thbh o055,

REEIIE, Zo BT+ EIFSC SIS, TOEHBER Lo TFEIhTe55, Thiodikd
AR ERE ETRR T 2D 2 & Th %o REF)I)IPRIC KEEOHERIS <, DIt FED T v =
7 —fifr (Phot. 60D »3WifT L, ZOPHENT T AT LS 29818 L <, HrEiicd Phot.61
T & S IEFIIDIA < HEBE U RIS .

fooR B R

FEN LR OHEEREIO Mg, BTG OM &E T, HREKIEEOEL O L2805
Nahs, FBNEROBRRMAEN LT AR LR BT T, ROFTERBINC X VBDHLRI,

FNEZ D EHREEARF T, Phot. 620 & MR & RIS, 0 O &R
B LOVERE LML OTEEESESR C & 5 . KIEM LT, Phot.63 " & < fhiffilc X BIERAIE A bR,
THED = F « & 7 FRHSEIN EHO < Y I B TERO T B KIEMORE (Phot.64) i X 54
R X2 TTFHROMEN KR TH O Vb s, RIEM AR JOTHRETHECx, —EERa 0%
B bhnss,  oFBLGERCHEEIA SR . HESHEXI bV TFHE T, ERoLEETR —H
B LA ERBIC BEPL L7cfl (Phot.65), il EEE LML 2 ¥ ATHRIC piintio\  DiciF o @R LU
HEoR B 5H (Phot.66), < Oithubhs Stk r o8ip SiEon it (Phot.67) wrni&ibh
Do FJINIMIR Fig. XNl Thh b &<, KFMi bk b THRAVEREKRT, RIERTH ClEiEo st

35° EEollEE, 4B (Phot.68) chibkra (Phot.69) Tb, BHMEEHIAKOBBEIK X oTE
A LTV B, Phot. 70 T s Z & <, EHROBMROINGEIEAIE, 2 F2BERRTHHA
LTV %08, BEREED v IR Bo T B, BINERHEM TR EAR TSR Sh, #EOTEA L
BARES DR R HA BN S,

THHFECR, FEINIELORIE) | (EFEEEENDJIETZ F v F AV TEDT%) T, i,
ATHICHIT S Ed b TR D, ENOIDE « RE LKl - 35 b5, REJIERK K
TR S O « FIE X L, FHEERCIL Z OIREKS E FHEKE 1T W T VBT A HS A R

(Phot. 71 25D R, FEROEJOEPIKER L, Phot. 71t Abh 3 L <, JIEKDO KT T
IR B RIEIDE Lic L D LT, Fio, Phot. 2t ibha T &<, JIBEOKAN X S REGTHEX
T Bo HFHHEDF)ZEROTEREILIHNL, BB CHRERITH & /s> %,

Wat T, REEREILO R ORE LW CINE R L 7h,  Fh - HELD 6 ~10m 3 I
PEL, EREERD F0JEDIL ST F v (Phot. 730EH O BBIIIKEOM) TE>T\ 5,
SRKETIE, NOBEIRBE L5 X 0 IEERE CHRIBRO IR LTV %, JIEE « St & il
BREREWTRIELRT, EhLAXoARKETE L LTOMERL S5, T OMERE T3
TRELTVORERYET %,

RE L ORBIFETIE, 47 OKEHERIIEFC A T oo Ebh, ToVbkdokiHE
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iz LTh, mELUHOKER X b 13 SRR FH KN E Dt
ZrpthhBo
FRJICik, 8 ArEIUBUkER I FFHER 54 C 683 mm D4R
BOBHE CERORBOBRERIX 113mm) 2355 L bh, i,
13 5 & El R0 53R D o7 il B 15 < FHU O k& b & h ok
L35, RIRGHRR T, ERIRRERE OGRS LMD BB a2
L<, BBRRIHSEROEMBER  REOWE L, THROBI4m O
Fig 10. b o jfj 2 B & — A LC £ D < WE Lic 24 5, Phot. 740 x < |l
Stide in forest dand o g ps 4 A CIBEE T B DI, BHEMAHE LT\ 5 050
Ao, RIS ciz Phot. 75 0 = & <, BEIUO T OSMRNY EEM s HE L <528 hikk
Y TE A FHHLC Fig. 10 0 2 & { BRI A SN oEREFR L L TOFET, HBL 2Lk
_ THORb i, M OMEEHRFRE « R T, Phot.76 " & < JIiB D& HE % 517,
THRERHN T, A3 - BAEEHEREIUM O f38(Phot. 77) 7 5H LA CHEE ST 5,
KAEN « BEMNTE, EHEWNE - ZaRoRMEEaERL & THBERR. 0 SiCEgMH & OfH
DO EEOZAMEA, Phot.78, 81 0 L { £¥IEMELEL T %, ZOWLHWE Y OBFERH L
TEEEIURL T, Phot.78, 81 Thioh s = & <, BB RHIRIRMMNC %\ [LIEFIBENE Phot. 79 0 2
L FEDIERENE DI S BH L= O35 2%, SHIZEEE LI-ERE DX WHE CAsH Tl Eh 2
T 1D ThhH 5. & OFELWIMEERT O SACEBAHIC 88 LM OHE « S i
LTHiEL B XIE Lichd, ZRESMHNCIE Phot. 80 0 2 L { THRELHAESTL B,
LEFTT L 8 ARFILBUKERF O KM i 400 mm DL |, B & 80 mm Ch otz L\~ 5, EHERHK T,
Phot.82 02" & < = v Sl bkeic NERE O LUIEEE A RAE L, 7 O BB L2 F OHBICHA LT 5.
3. BT EHiE, TER
SHEFRE LR ZMERBU TS, BIUTORE « 2AHCH 2 BT RLSCRETE
DOt HEOEDZ L ThBo
IETH AT L LT Lic b 047, £ THHOWEE L Dy 23, AU EH )55
MR - 2RSS, RIS (Phot. 74) OUETH MK B 27l EJIFHFHICF
R [UEATEAS—E0REE Uit & ABHC HEHL L 26 (Phot. 65), FgI Bty C LR TR Hiuc Hhis it < B
HFHIWC A o7 (Phot. 74) e ¥ A3RON %, Lo L, HETHHI»>THE L L ZAHT—IE
HIEA B IE STV B 2 2 HTHBDT, LIES g &
THEEZLN, UETHOIDEEHIUED frDf LIZV 2 TRAY,
ZIRESRTALND Z 2 <, Rl TOHEHWISFKETRA LA
3 DHIE A, HETHNEIER LT 72 G, IE TR fR o 35K B
B IEIC R A 5B, Fie, LB UETH AR 2> THHER
THD LiTV2 T, 7o & XEERJIINERN T Fig. 110 & <, LK%
Road PO & = B TKFRL DT DT, £ L D ORI Ths
Fig 11. k¥ o R B L7202 T, MTHRIC XTI VWB U LLWERET S,
Onfitted open channel  yyyq oy b FC AT B HHRIT, T 2 AVEAHTILI B ESNCE SHH

XK
Open channel
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B S D CTHAR IR L, IFEEOEROM L & 5 TIREAHKIC X 2 EIRTLE L6, &
=) RNE AR TR RO % BHIE L TERIRCH LT\ 281235 %43, ZJINTEOZ &4
RN O THHE LI b, i, FHJIGHRNTIIBRAROZEREEL BEE L d0 LA
T, THOEB S 4m OWHHIERPIE LT\ 5, ZHIITEEEHE G, LHX D oL B
EHERETHOT, O OB - SENCHIITE S X 5 CHIE - BEvBECT s REN LD
TEERLTC B, Fih, HANOD L STERER L LOHER: Lo KILJRRK T, EHONE,SBRET
o\ CIEHRE T OB T 2 S UIEARETE 2 2 b b5,

BT TR 53, RERRO DKM EF LT REAUKEY 5 e b, ¥ - FREERE T 28kl
IOTERBEFEZXELCI T Z L IEREXET S,

4. HEEHIE, B

IR O R ER L OBIRO LTS DT, —RRICKEN - MU - HUE - Higiikigis S o &mE
B0 LITHETHOT, FE LWUFRSEO s bR OBEDOZ T b L THE RT3 01
HEETH B2, RECHANTIIPHSFDOT L TH%B,

9, IEHE « UEEE - e AR MR 2 SHIREE IR @ Phot. 1, 3,
5, BHJIHIR © Phot.24, 32, 33, 38, AKiE)IHiX® Phot. 66, 78, 81 i¥icibib, MM TIXE
ISP EENC S, TEFUBR O Phot.2, 6, &H)IHX® Phot.31, 37, HEJIHIR D
Phot. 45, 47, 48, 53, EHJIHiX © Phot.56, 57, 58, AKEJIHiIX D Phot. 67,69,79,82 it ¥ic i b
5, WL LTI, BRO YRS RERARRO = e X b figicii < (Phot.63,65,79,82), v
= e IR O T 50 cm B THBR L ik 2255\ ~(Phot. 24, 31, 32, 36, 53),

Y kD2 &I IRAR B E D FABICH LT, RN < VR4 R IR, B BE L Th
JB & HE A A U C AN EE T 2 4%, SRR M ISR HY, (X R OB L ARk, fhodok & oo i
DAL BEERR, Fps R < Loy dTTER O BT 204, BREDO < ¥ - va=m
YT, HELEE L OBERER LS TRCZEERL, ez, BFUHMROS L HEOE S
50~100 cm TEEABHD L\ L Z AT, IHICR 2 < AN 5 8RS (Phot. 100D {F7E T
BIETE 53D LEEX LN B,

EHESHH TR L Th, TORITMIr AR & O BERCIL Lok g 2 (Phot. 37, 47,
50, 52, 54, 75) x7xh, ThDIEHROHCHE LI DA SV TR BIEOHEATIRCIZIFFIC
AT B,

FREOR (I E T 3, Bil0E - B4 0 S 2L L8l (Phot.2, 87, 45, 53,
65, 67, 75), FIIIBRLE « PR LR KR D2 L Lyl (Phot. 82, 38, 58) TH 5 Z &2t
S\

HEMERE, R E {BE LFEORES - g s LT, HRHRE o —E L CUE0R
HoREEC WA T, KRBIZ LA ok & ¥ OREETI D (B34 (Phot. 11, 12, 16, 19, 21,23,
26, 42, 51), ZTHEIBEOEI LD BB IACHTECHEHEYEL TS0 T, FKTIRREAIET
% 7\~ normal erosion OHFIFADHIETH 5,

FIEHIEL N D FRPE & B O BIR AT RES T 5 & L1, BEUS & A CRVOT, &I ounTix
RABETH %28, BMBEAEREOSBILEAN - BREAHOBERIIE 2RO LT %,
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-2 2 #

PS> SN U1 N == N = N /N B £ B B 7N

i A | BBy | R B & BB ey | 0 BT
N 4N B 330 1 0.10 177 2 0.90
& B Hi 45 7 0.58 83 5 1.20
& e Hit 1,812 193 45.05 279 34 7.70
=t 2,207 201 45.73 539 41 9.80

. I [T T— FIRMREE T O OR[N TH %

fit % FEPIC 1T s R IS 8 hak &r SERIC T e Hﬂia’“’ﬁ:a?ir

§ 2% 6% HEHEE 100 ha ) O ifilT 5 L H 3T b5,

-4 3 ES
=R R v T =~ B - S 73 B % B B Bk
azﬁ ﬁ 100 ha L F s 100 ha | 47 @ f5 100ha 5 & @ B5 100 ha
B A Somemare | Sopemetha) | b B 34y pgimpECha)
KR 0.3 0.03 1.1 0.51
% Bh s 1E.6 1.29 6.0 1.45
& bk My 10.7 2.49 12.2 2.76

S 3ROEN BT, FHEMEDT - ETE KRR/ T, FEERLENIRR TS 2%, S
FEEOF M PR A AR LT ISl T 5 5 0 C, REFEOM- LA 2 FE L- Bk bR

L Lo\ B,
¥, H2ROBEMHNC OVTIX, IS 5HET L OSWAICE 4 ROEE BB,
B 4 %
"% i} E H b H [ ] B Bk
phoear | B0 g PRI gy | IR pmemry] PEET g %
1~ 5 370 | 118C31.9) 22.85C6. 18) 88 | 18(20.4) 3.80(4.32)
6~10 84 | 16(19.0) 3.73(4.44) 48 2( 4.2) 0.4000.83)
11~°5 105 oC 8.6)‘ 1.97(1.88) 35 4(11.4)1 1.00(2.86)
16~20 89 | 14(15.7)) 2.90(3.26) 43 | 10(23.3) 2.50(5.81)| Hii—fgrfL
21~25 133 | 15(11.3) 2.63(1.98): 21 o 0) o 0
26~30 72 1C 1.4) 1.5CC2.08)| 21 o 0) oC 0)
31~35 106 6( 5.7) 4.48(4.23)’11ﬂi:_‘€§ 1
36~40 154 1C 0.6), 0.09C0.06)
41~45 282 | 13C 4.6} 4.90(1.73) Hii—FrEE 2 23 ol 0 o 0o
46~50 215 o 0 o 0
51~55 93 ol 0) o 0
56~ 60
61~65 109 oC 0) o
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Baxo( DNOEFILE s
EAEAEE100ha Y b o fF
CHSE L= b DT, B L

3]
SH

BO| B o B A& b

& @ | lohasy R T A
Sl T - o =3 3 1 az iha BRZE 10 = AFE
ERHOMS 1~5 £ O AT ER (ha) | i itk Cha)
[ .9, HF5 6.18 h /
Pi 319 [E.]ﬁgG 18ha D{E(I T 29.5 ‘ 5.85 I 1.47 3.09
T.hompson @ﬁiﬂﬁiif 5% 1T 11.9 | 2.51 } 1.79 4. 49

TR TECTE, Mo | I '

e Hher 1 Tir | 78 | 2o 0 0
~5 FEDELEH MO B4 Hy l

A 2.7 1.76

LTHnR 22 %, |

- A%e L v I ok 1.9 1 0.70 | 0 0
D Ly &@Kﬂ\éﬂ» +H__. #\Hﬁ \
ENREENME ORI bitRm LT -

& ¥F Kdya # 42 Tsumata
BHRDT, M KREIBOKE e p~ .
o—=o Numsers x= - % Arcas
SHTHET 1 4% 10 L . &
\ ha
TH HEER 100ha 34 ofFc I L v Y ]5 M ° g
TONEERThHD, = \ 1 a E
N <3 \ 38 &

#5ROMLET LeorFig 1208 4 3 Lo “ = g
G (HATE 100 ha X4 b gEEpTR. ‘f ‘g 10 41 10‘: \\ 1= E
FRRBBEAD Bagotr e b Tt e

1 1
B LT EBFina b s, BEEE > %8 Tree-age class
PR T ginik | i i it B Fig 12. - 4yl & jiyg, JisRmie
The relations between numbers and areas

MELEEGHEEN TR THTES 5, of slides and tree-age class

e, FERIA « TR « ESE IO B IS ORSETIX, 10 EL OO & 2 TV BFF L 10 ELIPI0
REd 2 o 3R EOFIC b1T 2 &, [W— SARTS D OFEETIINIE 1 1 LEE 5 T ok 245 .
4 & G OBIRIIEBRORE & L SEREFTH B, KRV 4T TS OUVIRHEESS P &
Mt oIz
P=pyemet (P2 (=0DP, X OBFHASHD, « O8Ne & i PiA L, T4k
SHCDSEER P AT 5 X 5THBY,

BRI LRAESET 5 &, AR R U Ol X ¢ 2 0 AR O BRI S b, 1, Hbk
PEEY & I D CEAEDOF M Z S B E DS\ o BAMCHT 25N, M L8 B sic
BAUL » £ X0 @BRED ~ i i (Phot. 70) 5% < Zbh s,

NBEDAKRA GO KB A VIE, JIFEbk 0B B THEIZRE Li-plat, F)DEKT Phot. 71, 72

LXRBND, Fi, REHT EHROAREIEED & 7 O EBRE LA REET 0 KED IR B8

Thottldbdsb,

S REETRE

RHIER BN IR « R OWEA AT R AETERES L X SR 0T, FEREEo%ET S

oML FTIREHIET 5 Z 24X, ot {HROEE TR A, BHEJGRERO AR L b oL S5
HEJIART R Lic BRI L Can 2, 2FDZ k%,
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NIER X 0 _ERoIMUETE L 250 km® BT, ESEBIUEEKHNORESR (FiEbmEEo 2 SEmEC
ST AEIED 2.1%, BAEEBERNOTER 1.8 %2 5B LT, Z OHAO UMD TEEESRIZ 2~3 %2
Erabh, FEUERL,

250 km?* x 0. 0252600 ha
BEE LR, TOFBEIIMTMEAE (FapgEasm) 1, [HEEEREERs X RS (Fai
#EEX1m) 3, WEHEL S0/ CFEEERES0.5m) 1<5-0E&TES> T3 L a5605
DT, FELER,
600 hax1/5x3m+600hax3/5x1m+600hax1/5x0.5m=120 hax3m+350 hax1m+120 hax
0.5 m=780x 10‘m?
rinh, 03B 1B MNCEILER TV 5 &5k, FERBORITRE,
780X 10 m*X 2/3=520X 10* m?
Liede R0 ki 1km BEORHEA LI L O2% DT, TOWEMRE,
4m CEEMD x2.5m (FEREE) x1,000m CEEESD X135 (RED3/4) =135%X10' m*
T, ZD3B 13 pVEHN L DA E TOTHRICHRE Lic L35 &, BHIARBA~OHEHHI#E,
135X 10* m®x 2/3=90X 10" m?
LirB. &l
520X 104 m*+90 X 10* m3+610x 10' m*
AYEEIARRAGEM LA e e, PRspILIESE 1 km® ¥ b T,
(610%10' m*) +250=2x10' m?
Li2%o BHNO IR 1,500 10' m* T, AEREK L O B CIREREKLR 29. 5 km, Iy 45 m,
HBEZ3~5m L bR, SHTEARRR X D RO RN 530X 10'm® C A2 Az\ - EZEO L
X b ORHIERHERE & FRE L A%, T L g A  OEBoRE, MMOEH (E
BER oo EAAR L - 3B 54 WD 1= X BHHERR (200X10' m® LI EAk Bbhd) AR EHITL LB
bhb, ¥, HEHIOUELEER, 3,000X10'm? ™) r dvvbhnsd, S CiAaH)ITRERO L
ERENX 3,000 ha 2 L e B 2%, ThixevildkiEZEzbh5,

BB )i - Eﬁ%’i‘%ﬂl-'ﬁ%'ﬂﬁ-%iﬁ%-ﬁ’&fmﬁ%‘?ﬁﬁb‘%@iﬁwu, NAFI23 421 ~8 HETCD 20
~40 FESH VO T, 1 A ISR 1km® 24 D Rk 0.018 X 10 m* DFHEBRTH D, WTivd 80
~130 % DOIMEWR TEBEHROHEROV-H TS LWl L2 T %45, ZHIINIEH 23 SEORFHFHIE D B
AR X % L\ o, SEOKED FEEM S OB THIBI-H TS LR L T2 L Bbh 2,

BRI TIEF 26 G BERIUFRR ORI T, FiZl X b O EIIE 26. 6.10~27.3.25 (I
W& C ORI IR 1, 776. 6 mm, KX HFEA 107.0mm, ZJI[HEET2,058.5mm, FX
HE&E 118.2mm) &, F&H® 0.144ha ofigi L b 3.9m?, Jri&4® 0.38 ha O gl X b 5.2 m?,
0.59ha gL L b 10.2m° 0.4ha Of§EEiy b 4.8m* T, HHEPERC LT 1.2~2.7mm Tk
Bo ZHTN9 1 ARIOMETEHZOT, 1 FHOME (23 # A Zh L MUEHEGOHHLmEEE L
T T2 2 1.6~3.6mm T, 227\ EHRHIEBEIZ 3mm BETLH 5, BRI T Az
500 BT, I 70 0T, SERERATHL, 490M[,5 1,060 BT DTEEEHIA S B O T, B OFREL L b DF
HH TR,
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1.050 hax3 mm=3.2x10'm*
T, EHNO%EKEREN 250 km® iZxf L 1km? 2 b,
(3.2x10'm*) +250=0.013x10' m?
Lo, ZOEFE—EEHBOROHH IR I L, AKERO HH AR © 1/30 ~1/300 T
D, RXD ZOFROHHLWE 100 F SV HET I 1 HORKEOHKHLWE L AEEC 5,
REN AL TR TR O TSR T X % &, SHOKETHER1km? 4 b oL ER 25
x10'm?* C, %03 HUERBOFEBEOMH LR 11>10' m®, BHEOEMNC X % 3D 13 X 10'm*
(3 BERER 8 X10' m?) 270 TV%28, ZHRHEEE VNSV L L, [EREE ciERaE L
BRIV Z 2k X B L Ebh, BRI 13 FEOMPMHE O KER O fERTE LML O 5 H LI S8k FRg
1km?%b 0.5~10.0X10' M* K LTAEL IeD>Tu B, '
WHEBED 5 BRI X% $ 0 L 2REOLEMGRROBHIC X 5 0 21X, FHJIITRHEECIEMR
TR ENER 85 %-15 %, LRI T hTh 70 %-30 BRRET, XD EIENEL L2 T %,

NV XXEo0oEHR

1. BEMXNER
KREAFRETHHT L LT, RRFER: Lo - iE - 18, RABHL LTtoks GEFD -
W, ATHHNE LCoMRIAE, ZoMRR - ALFEHEOMEGHL IS0 Epib 52, Thbic
DL THREHIRBIC IS E Y=L LTRT S L 2&F0Z 25,
a. & Bl
WL BB R O 208 DB - Hit (b X O —REHOFE M S EL, RoKm L LE
DR AF O - UEIE AR L3 LTV 5, MBI TR O i EEE M © 5 B el is s ¢
HBH, FNTHHRBEOWMEL T B DL, SAEHEE ¥ Fig. IMGAHE 260 m L] Eof k4R
HThd, BITLLBHA 7 ADORGFKERORMAFE L, REOEBIEC L > THENRBIL IR
I Lo THEE LR IRBBI 7o T e 2B 2 b s, M- PRS2 ke < ILIEIEE, FEMbRAEN, (RBF
Hi - ShiPRIC & < SO MM R IFHc 2D ie, e, B BGRT 5 BRENRS . RN
HE DT T IR
b. & W JI| i X
HWHR A Z LW B SR o1 R T, EEOWR « i brik EF e B+ E L ZEFHRN T
5. MBI FHERA- NI T, KE5H» Fig. W, XGERE300m 28 LT\ %, FH|D
BRI LS, ShIZ XD TRERBRASEAEL OG- 523 BRFEOBET 04 Fig. W, XD
HERE300m 2t L Z ALY, BN 7 AOREKERORTNEEL, AFOEBHEBOBELE
HIMR & FECH 5. T HHBIERMHTHESTC- 353, TOMIUEHECERFIICR L
Bl - SN %<, ¥ 2 w AR MEN S . MAMRIMRS X DiThh TV iny, 7 HKERO
FAELBOARYIZE TR SNARRS 2% I3SHECRE LA 2, TEE - 25 - NERo—Fok
EEREL LT B,
c. H &K
TR - kN, BEHEEH - AL Bt i i 5 Rz & 2 hic SRBO MRS O E
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WP 7o b, WEEINC X 2 R EBISE OB « it db b U L & Bbh 2340C, Zhat
Hi MO EFN s £ 2 bhv s - G-I L ET, Fig. X, XITCR b ERE 300 m 2Ei§#Ho
CHENERL T2, T, AROBAMTIC X5 RRHED S . BN 7 AKERORM1AEEL,
13 SEEOILEEL DT h2 L Mdot, FEIE CAROBUULANIHXEE 2 L DT ) OREIIRE
VHIR 2% 2 bh 3, ¥ =2 m i dFHJIBIK I LA, Mo 5 28ib h kB bhis
\~ normal erosion DHIX & Z b5, (F2HiRIZ—EA RIS E b iTbh Tl 7Tt

d FH ) X

WEIRR S - SRBIE OB « Bkt L, HEZEo4 B HEC, ShaiUERER
ﬁ%%vﬁ@f&%om%%%ubﬁﬁ&%o%mu7ﬂﬁﬁm%ﬁ®%m%%ﬁb,%ﬁﬁ@ﬁkﬁl
BB X b O LWHEHINETH %o FEIHIE BB OA X VEHK L T 5, MEZBITEL 4 R 2ERBR
Hi o {RBiHIA S <, (WERIERIESE O IR O MG 4 hd, B0 - B3 EEBEREET B
AN %, HHUTE—EIC ST, HEOHAYILE « LARUNIECEH THOHIR TH 5,

e. B W JIl M B
- bHoBIR PERMKIC BIEN S <, IR =) Fig. XMoo & EERR SRR ORI E
EFRL, 400m ZETELSAES BV 0, [ SO ERC RS Ch B, DMK
7 AORHHKERL 01 13 BREROMEOEEIN A TH ok L Bbh 5, HIHOEDUFHCHT 55
BEIHEVDHLS L RVHIRTG, Z#0o—Eci3fetr 520 LBILT  fbh T %, B X
DI EFED b O R, [FEZEOEAINTT Lok L Bt b,

ORI X

EJ] - RN & 3 ERHIK X0 I EREHIR I fEE B L, (ERERIETEO RIR « BEHIRA S
DD e BRENR TR AER ORHITNC < BRI —BIC/N ST, B O KRR - BET R
bR E < 300m HEFTEHSAELG L bd B, WERTLESRE ORI VBRI DT gL, £
PR BRI X D O ORI TR L 0TV B8, AHOARE BB UB LV-EI|
Thbo HHUIEEER(L HIZWE TERBULTIXERI Lo, BRI 8 A O Ty ILg K& DR Rs S
L, ¥ 1B ESREDHENS THHECAESEEL %, MERGE oW &Lz gzdb L, 16
i LML O ShabRMl « BEEMD - fRBRNC B BREET %, NI BRI I hic L & A CRT IR » g
BEh T, BUTR—HCIBERDO S DA% b, FHEOHANIE, HWHHLPFIEC AR LT %
A3, ZERGIE Y OREEDRG TR AN CTr Do ENTREMREN TN X b THONELZREL L
7oo TOHIRL 8 AKEROKMIM TN LR Lict 2 H~, BIFiF 13 5R8E0HKNE DT 2
PRELSHEL OB, Fh, FZNORBIGHEHNLE AL A%, HHURIFIC B <R WA
NEL Teote b, JIEMAIRER Lch LT3 & L A3 TS AR 220 TV B,

2. REWHOFRROBRSES

Bl ERRBOKE - EILEOKE - 13 SO « FFILIRHILDE © il eitic o<, SRR —
FETareRTis,
%6§#6%6k,f%%EaLT@mﬁgﬁﬁ,ﬁﬁ%m%)~W%C%ﬂ,ﬂmmﬁ,f#M)K
KRG & L COERN - MR E OFIREHA R S 7oA 7 LTV 225, BAIRE ((REhHL, Zh4mbk,
BEEN, ¥ =w) B - ANRRER L OATHERSSSERIE L b 0T, KRS L - MoK
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w6 %
mEAK | K 8 B M 0 OFRBHE | AT B MHE |t o i
- WIS KOV | 7 HIETKEREE | R, thakk, W,
FRsFLLAL ; T | wexommE | fenwd

o
S
X
5

3
o
g,
AN
S 9

», W, dt, T | 7 ARGUKEIEEE | AU, Ak, s o n,
ABRE | e M5 & OFBIEHIE | 06, T

ik W% X O E |
wHpux | EERME B4 %ﬁfig*giézﬁ% BT G, | BEOI
feips | S TR 15 SREER ;ﬁa@m; o Rx
KA | B S iﬁé“%i’iﬁg; ERTEH, (U, LS | R

i &)1 FoRsTmE A

PREBORERIIMS B, o, THROKECK LT, B 2ELSZ , KiPchsz L,
THROFNFEINEZ &, JIIEMPATRTH DT &, HRNSE DT Lin FOBELRE,

SEEORRMIC £ 5 &, BBEPHEOBRT stk (BFILUHK - AIHIMK « B/l MR,
& - WO BT 5 Bt CERIMK « Bl XD, &8 O km HiH MR H 300 m 2 5
BIEY AR 2SN 2 1L Glus ek <, RS (SHR), RN ERT 2 Tk
988 (RRIFJI UK « REEJIMIRD 2% %0 WM bEMAHR L 2T 2 2 Lixd b AHATH B,

- MBS A K BN Z A B A, PRI R IEC b B AW B & o 5 IR X 25 e
B oA H 72> normal erosion {7 AH/IMIK « HE)IMR (ke tho 2km ¥ oigthe
k, BHJI450m, HE)440m TR oW H UTH B A5, AHJCREFERE 0~550 m BE AR,
550~800 m AL AR, 800 m AREEL EASEHAC K L, HES)I-CLEBiLer 0~500 m R, JHH4F 500
~750m FEEE, FUEAE 750 m BEELIE Y, HAE)IOFEMHE)IL D LR 2HEA TR &, BEER
HOBEN KR TH BIEREE O fEN H 75> accelerated erosion Fyrs kKt IIK & H BTS2,

VRlRERE LU SERAIE R

1. 3% 3= 50 X K

a. FAEEN IR X O R TR HBA Ik

WEREED 55, INEHE LR — e i CHET 5 b &, BkT5 L 2 5080k
eI, MWEEERIUED LA B2 OTERIC L 5 2 L2354\ DT, ZOREFAERL & L2051k
FEEEIDH, T OREFUIAZBINC BRI & L A%\ VR » M « HEIciERT 5 05 %\ D
T, AR TRERERERGT E LT, ERBE X 58 Tos » oWk, W% & ILE o8 o 8t
K, WEDHIEH « B0 —R(Lis i b s, HITEEER S 2BRERET 2 WINTHTE 20
T, ZhicH LT FEk s ¥ ORBPIEE L BRED S 3 L & AR AR Y B -CRlk ¥ OB E
YA X o T EMT %,

BRAABIIRIEO B A U e D DRBINEIE OFERNVETH 525, B DEEAREBET 5
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5 7 #
po m | B m v m/sec h m
100 5 10 0.5
v 10 20 3.9
150 10 10 0.7
200 25 10 1.2
7 40 5 0.5
F ” ” 10 1.9
ig. 13 111 .
300 ” 5 0.3
Meander
” V4 10 1.3

R TEE TS5 DT, RIROEFT %
EACEARBMICHIT 2 RB L & e 2 BERMEHEEARET2 X 5 © T %, BHEOBEE IR
W, IR L RO BTN SR A L CERR O R L 5. I BIERIRE RN  TE B 43
WERL TS Z 8 IR TR FIg 130 <™ p « Bev o rh ThhE.)Ih-Hd s L,

tane_i" v
[
-0 +B 2 2
h:S T de ' log, ( 1 +B
00 g 0 g 0o

SMUMEE PRI L b hdd GR73 KEAEL s 2 L eBE L TERRE2REBTS 2 LW
ETh%o '

FEMIAREE A BAIE S 21T, BEHUIERKIC X W BT 5 DT, ok 2MH-CHoT PR T AR BT 20
PEE LS, FCEE A B8 2 RS0 Pk TARE T 5 D E 5 5,

7 I O BT 1%, IEABHIE AT X EHREIHCE B L B b 4 0253% 0 JRE-LIDASRIC B
WS DRIC@EAMLTEIE SR TV 2  ORFERCE E SH THLEL BIRICHEA LTV % b DX REE:
L BB ODEA R DS, EREEHUR T rill ORI bR B L & AR, BAKRE LTk Bk
TRUENLD, EREHHICEIC ZOVBEY S5, ¥, BELDMHNCEIEIh T2 0z, 8
KIZ X % FiH % B < e DHIER F 7o 3 F O HkA WA T S B,

%7z, normal erosion DR~k &AHTIX, $ 35 5EEDHEIHIER TR LRDT, SHEDH
BELDOWMiiZ T, FRCIXFBETEoREEO 20T 5 X 5 0 kikd Ak & { LSS & 5
To2LBEILND,

b. + A i b5 1k

BigE block »iz 0¥ FEHET B ILUEHE, SAHEETEHEChEEIETS & LRTRAETSHE DT,
T OBRPTSH % FHEDFEERRIRCEHILT 5 2, BRI LI ER 1 HH 2 2200 TSN I « B FIF
L, SHhCUEE 5 < BEIh5 X 5 b s» TOMa 3R 5. 5i block 2—ERICHER L
BLisdhs, FBCHRET B IUEBIICH LT, BAMIZ ZOREO B OREXHIETS = LT
5573, FERO ARSI R Iehud & OBO\EHNI: 5 5 BELILTRET, BB TH CRR M e e+
BLLHEIALNDY, LPROBRLHEBERCRETS - L RBHOHTRIUETSHB DT, L5, &
%O%ﬁkﬁmwﬂﬁﬁé$ﬁiﬁkLT@M@&%%EL,@%%vk%ﬁtM@ﬁ%¢W%kﬁﬁ?
BDAI N
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TR R LT, BRARIER O HIE O BRI LI X B PROHERS A C L ThH B2, B’D
%ﬁaﬁmmﬂﬁ?éﬁﬁ&Lfoﬁﬁiéﬂﬁ?ézaﬁ%%fﬁéo?Nfiﬁmmmbﬁ%u,%
WROKE /R LN TELT5 & LIl L OBMAAF 0T, #rksE T2, NEaR
BcT%, SEEBEIC TS5 ORELESC T L L, kA ¥ T5 5 RO - wcE
BEOMEEIN I bl X 3 I LCAGHORIBIZ 2 5 = L 0L ETE 5,

Fho, R« JIFREOAR « WEO LT B0 E LT, ERPCHIENNEDEIE b 0%
W TEEPRO IR TEE O L IER TR A BB T 200 5\,

c. 3 [ € bl Biik: _ .

R R O B R LR D AR b 3 <, SREE OO LRSI AT a3, TEREHIP =0
JEO—FR B O EEA YA S TS, ¥ ARTRAMCH T2 12380 0T, EROH s
BCRWHML 212 B ED S B o TEREHIHNE £ 1T TTHL, (IO RIEIC 75 b 2 O -CHilfn
D& Tl { UM AR 2 B I T 2 VB S B,

RS M T Rk DEEIKIZ X B RHE M A Bk % 70 DOk IE AT, i MHucEkend 5
Z 2> TR~ DHIF KOk EITFNETH B,

d. THSEYIE

WSS E AL O TFHSSEP IR L LT, 2¥FDZ 3% bhb,

7, BHLTFRF O PSRRI & L CoVEROR T, EHEED b ML wa e T 5 ik
* BOKFHERLOTEHI S 72 LTV B DT, RO HERDE 2 gl U CHsRENC i 2 2 & L 2W3E T
b, ¥, WMHIBCEKEDOZ EE/E L TERINTE DAL 28, Lfis b o LAHSREchiE#t 2
LR D THROWHFITIEH IR EIN DO T, R EAREREAZER L CRORS nilfiiE L +5 038
73%%,

THEEIBIEIEH N L 20T B 2 L B X ORI THD & LR ErRACTAERNTHS
B, RO &7 IO FE X b AR 7 T USRI A BN e & 22 SN S e
DT, FHFIH O Zagbi TRENCFJ @ 23N Liswv 2 L2308 Ch b, RIF)NRzoRETS
5 EHIHL X b O EPIET 2 2 &, WeT BRI ERE L L TR ORESED S X b I TFE
AR A HER A BT 2 R U IRDAE T 2130 2 HER AT 5 2 L W CH %,

V. L oa Gz e, FNES M RO KR HEAIMERE X 0 EL B0 ¢, ARYETS
X, SMUMFEETE, ZREG PRI X b @G ECRT T i Re Tl 2 L 2 BETRET, ¥
7o, NBOKEBMC X > TRV OHBI, AROREEA I BVEI S5, _

¥, BARDERL Y c0orh o TliE A/ L b, ik b Lok « REEELET O
LT, M X OMAKEMREYEECKET %0, 55\ EKEHTED X 5 kb ovEG THTO
B2 BEAKIER S 2 2 2 ARIREIE L, S OBk LR Wi Mk i L 7S e B kg
HEEVREIE LY, RALLOWKRBIEFEREERT HVERL %, ,

Lo L, SR THRSEEXVIET A HEE LT, TE50% < OILEHERHA>L b, EEHL -
h%ﬁ%&zkﬂmbfﬁmﬁkﬁi,m%ﬁmuﬁm-iﬁﬁ%:nw%ﬁbfA%mﬁoﬂ%ﬁﬁa
CENEE LI EE2 bR, SUEEROMEEE 1 km® 24 0 ol EEE 1x100 m® CZ OfEILHR S
ERAAI IR BB EME LB THA D) & L, HEHLEMT Akm® Fhid, 2filitpiEs Axl
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X10' nid 7 do W FILMEHEBHIOSEEILIHERER A 2m &35 &, HEEUAT T 100% & A ghic i
WIS, Z DHIRN
Ax1x10'm3+2m=0.5xAX10'm*=0.5A ha=0.005 A km*

Yie b, HEESUOMENIHRETENID 0-5% b Xz Litiebo HERBIATT T 100% B &
s E D, HEEBLOBMEY 50% LA Th, DD 1% 2% mEio WEHERS il L%
MIRL 5 B0 & L BDT, HHHEDE X 2 HE kE L LT DRI ORB 2 BB T2 081 % 5
L Hbhd,

2. PAEWXARIE

a:  FERFUBILE

(R, « SR P08 « LIETES %\ 2%, (RERUO Ty Fe i (Phot. 1) 13, B3\ i3fk
FHORE LMESER LT 5D TR & b A bR DT, IRROMHITIR2EERE L T
55 00A% D, SHEERD BB ERS DR DN 4 2 7o D TR IR 2 23 2 b s DT, Kk
AT LT OIS BARPED 2 ¥ E O—FFik 2§25 & L REEFE L xv

FEG K & & AHE L SR ERIEIBCE S L OB L0 A 5 A%, i i s A D5 A
FEL3BLDLE 5. WHCHIDTUL, ZAF b/ FO—FHSbaWET C 2382 5 o & 230488
C, FHC EHIR EBIRBINC T DA e Do R « FREAVRARZIE b Thud b OHIKK « BUSKT, Wik
CPRETEN E LTEDTHLRFII TS BD DL\ DT, W - KEORITC 2> UL F Dk 2T 5%
Y5 C b, FHC R R RS F S 0 PR TE T Z & 2B Ch %, '
RO CERSRBEICE DR Lic b Oh) TEAEHIR TR 1N < O BiB BR80T d s kit o s
Binsds b, TAURHEAUSIN L CHIERIEC S 5%, S8k LIREC PRI LMl 2 3 Jig T ol
RIC L X% ied, R GHCILR & O RGEREOBAIIN & —BT 5 O TR I PEIbIEOIEN & 7o
DAL A BN R Do ¥, BB T & RIEIRHC I K CRREE Sh 5 O T, BUEREIE
DI F BN EI TS FTEH L O B, RIS PN D30T & 70 2 (LA A
BONEE L,

~b. A .
ﬁwmwzzﬁu<,ﬁﬁm-&M%mEDMExm,v:nﬁm@¢mﬁmﬁﬁm§gmﬁ,%uu
(HROBINCHIET 5 2 2, v v HBARC T 5" 1Y E R 2 5.2 &, RS> Tk ¥
b FO—PERE LD THRRM 222 5 2 &, (UEDHEM) « BRAHO—EREE 35 % & L 75 X 230b 38
TR AR - PIC T DI S B o L
RHAERR - ST GRS R O MU PR %\ 28, 2hd 2T hiBB b TR, . SO,
e« HAALRBER I BIE O ) OFMA 2 WETH 2 LIC X Y, $HRETOBBRINITHTE
BOC, T3 LI R AREBIPAC £ A% bRETH 525 MUY Lk O PTG & fo il
DERHROERBUA ILFED I USEHLD 203835 & LRI T E 2R TH 2D C, Z 5 Liiin K
R & & < IEE U O HRK IR 2 F43T2C, THEO & BiIET 2 085538, %,
TR IER T % DT, B EADI L 27 S HIREIRT 5 4 O23% 0 5 5, .
BRFEEROPI LI, BRI VEMBS 11D 7 ob O RBEIETT O (RALBLGER & RO B MBI O HE s &
L TOTRBIERA DI TH B 2% TR & 5 BARFIEOIRX, Phot.34 O & #1373 LUl
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CHEEUREL Bbh s & &A%, MEEERCET)Bds 21y, (Rl ok O BHsisn & L
COHRHIFHC RN L, #Hbotn & REFEO & Ghehad 5 kb UETH %,

HBIASIC 2 CHEHE, AR ERCAHY DY S b, ZOSBOKIC X BHHIVILE
Dizdd, PRI ORI L M ORI WA TH 5o E T, ATRILMNECIIMEY « OB ITT
B AN LR a8, B2/ S Ly Z 228G B, RIRFERN « &30 & 5 i
AT, MBI X 2 HicPeiFih % < B EMED & % Hibk C1%, normal erosion K{ijx T, T
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Takeo KAWAGUCHI and Senshi NAMBA ; Landslides and their control,

(1 " To inquire into actual state of landslides and influences of forests

Résumé

and

“erosion control works, we investigated on the spot at the mountain districts

in the basins of Kino, Arita, Hidaka, Tonda, Kumano and kizu Rivers dama-
ged by the Kii flood, South Yamashiro flood and the No. 13 typhoon of 1953.
(2) The conditions of the districts in question are as follows:

s L Relief-grade |. . .
District Geology (per 1 km square) River Forest
Artificial forests of Sugi(Cry-
Kova district Palagozoic system, pt_omeria japonica D, Don)and
YK(_) 2 Partially, shattering | 220m Hinoki(Chamaecyparis obtusa
( y ) areas by fault, S. et Z.). Partially, young sta-
nds and cut-over areas,
Arita district Palacozoic and meso- | 350 m Artificial forests of Sugi and
(i—Iana’oro zoic systems. Partia- (Hanazono) Mean- Hinroki, Plantations of hemp-
Ad ?» . ta Ily, shatterirng areas | 290m_(Ade, | dering alms. > p
e, Yawata) by fault, . Yawata) | p -
U I . | 340m o
Hidaka aistrict | Mesozoic system, s [ —
(Kawakami, Partially, shattering (Kawakami) Meap- AI“tlﬁfi‘laI forests of Sugi and
35 a aress by fault 340m dering | Hinoki,
ogawa) - _“ y . (Sagawa) -
Tonda district oy X - Broad-leaved forests-about 20
(Futagawa) Mesozoic system. over 300m years old, and cut-ovea areas.
Kumano T W
district Mesozoic ar.d tertiary! 390 m . Uplifted Needle-leaved forest&omura)
(Yonﬁ/}?’szto) systems. (Misato) (Misato)| Broad-leaved forests (Misato)
Palaeozoic system 180 m (Ide) ! | Artificial forests of Sugi and
Kizu d’strict and granitic zone 200m ) \ I Hiroki in palaeozoic system.
(Ide, Watsuka, | (Ide, Watsuka). (Watsuka) Uplifted Bad sparse forests of Japanese
Ogawara, Granitic fault scarp 200m(0) awarz’a (Ide) | red pine {Pinus densiflora S.et
Shimagawara) | (Ogawara, Shimaga- JmiOg o Z.y and broad-leaved trees in
: wara). Shimagawara, granitic zone,
(3) I.andslides have the following three types:
:('i) Slides on hillsides  (surface stripping type, surface sliding type, and
“landcreep type),
(ii) Slides along streams, and
(iii) Slides in hollows.

Most of (i) are due to some surface or underground discontinuities. These

discontinuities exist not only between two soil layers with different soil prop-

erties, soil layer ard underiying bed rock, weathered bed rock and underlying

non-weathered bed rock, but in the part of green reck or bed rock shattered

by fault which is friable to clay and changes of surface slopes and conditions

(ground cover or forest type), etc.
meandering of stream ard passing of mud and stone flow,

(ii) are due to stream erosion such as

(iii) are due to

- the concentration of surface and underground water.
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(4)

(5)

MR EE B S

Mud and stone flows have the following two types:

(i) Upstream mud and stone flows related to landslide directly, and

(ii) Downstream mud and stone flows of streambed itself.

Mud and stone flows of (ii) type arose on a large scale owing to the collapse
of irrigation pond or temporary dam built naturally of debris from slides and
made the disaster severer.

Severely damaged districts were Kino, Arita and Hidaka districts in the
kii flood, Kizu district in the South Yamashiro flood and all other districts
except Arita and Hidaka at the No. 13 typhoon in the national forests,

(6) The state of landslides in the investigated districts are as follows:

(8)

District Landslide Mud and stone flow
Many slides in hollows in cut-over areas and yonng
stands, Numerous mud and stone

Koya | Slides of landcreep type in the area having green | flows in the stream towards
rock or shattering bed rock by fault, the north,

Severe on north slopes,
Many slides of creep type in shattering areas by fault,

Arita Many slides in cut-over areas, treeless lands and | Mud and stone flows by the
hemp-palm plantation. Large slides by stream | collapse of natural dam,
erosion,

. L. . Heavy sedimentation and
. Many s_hdes of creep and surface sliding types in severe damage to villages

Hidaka| shattering areas. Many slides along streams by d t d and

stream erosion ue to upstream mud an
. stone flows,
Many slides of surface stripping and sliding types | A few mud and stone flows

Tonda | in cut-over areas and bad sparse forests, prevented by erosion control
Enlarging of old slides. works,

Kumano Narrow slides in width on steep slopes. Downstream mud and stone
Enlarging of old slides, flows,
Many slides in cut-over areas and bad sparse | Mud and stone flows by the

Kizu forests on granitic mountains, collapse of irrigation pond.
Slides only on steep slope in palaeozic system, Downstream mud and stone
Slides along stream by stream erosion, flows,

(7) Hillside works were very effective to prevent the enlargement of old sli-

des, but there was a remarkable difference in the effectiveness between the
methkods of these works. To prevent mud and stone flows, a dam is one of the
effective constructions, but the stability of water cushion and foundation of
the dam must be specially considered.
Landslides of surface stripping and sliding types, and slides in hollows
cccurred numerously in cut-over areas and treeless lands. Slides in forest lands
were narrow in width and forests are very effective to prevent the enlarge-
ment of the slides. As for tree species, such deep-rooted trees as Japanese red
pine and old or mature broad-leaved trees have stronger resistance against slide
than such sharrow-rooted trees as Sugi and hemp-palm,

Forests have no relation to the slides of landcreep type. In the Koya
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national forest, the least slides occurred in natural forest and the most in

young stands of artificial forests. '

The older the tree ages, the smaller the percentage of slides. The deep-
rooted trees are also stronger against mud and stone flow than the shallow-
rooted trees, and forests on riverside -are very effective as the forests for
flood control.

(9) The soil lpss in these floods from the mountain area in Arita River is
roughly estimated at 2x10*m3 per 1km2 Comparing this value with the data
from the sites in Hidaka and Tonda districts, the usual soil loss due to soil
erosion is not negligible. The soil loss in these floods from granitic mountain
areas may presumably be in a large amount.

a0 As the causes of these disasters the natural causes such as geology (fault and
granitic zone) and topography (steep slope, meandering river and uplifted river)
and the natural proximate causes such as torrential rain and former earthquake
worked large influences, but the artificial proximate causes such as inadequate
forest type (cut-over area, young stand, sparse forest and hemp-palm planta-
tion), unfitted road and lack of erosion control works accelerated the calamity.

an As for the disaster of mountain areas, two types of disastrous districts
form a plain contrast. The one is koya, Arita and Hidaka districts which are
characterized by good forests and slides of landcreep type, the other is kizu
district which is characterized by bad forests and slides on granitic mountains.

a2 To control landslides and soil losses, the following treatments are necessary:

(i) Against slides of surface stripping type-—Covering with uniform dense
vegetation on slopes and drainage of concentration water in hollows.

(ii) Against slides of surface sliding type—Planting of deep-rooted trees,
drainage of roads and keeping of uniform ground covers on slopes,

(iii) Against slides of landcreep type—Forecasting of danger and drainage of
underground water.

(iv) Against slides along streams—Construction of low dams to prevent vertical
stream erosion, improvement of river route and planting of deep-rooted
trees on stream sides.

(v) Against slides in hollows—Drainage (especially at contact points with
roads).

(vi) Against soil loss by landslides—Greenization on unstzble deposits of gra-
nitic soil, drainage from deposits in hollows, and construction of soil saving
dams provided against normal erosion.

(vii) As restoration of denuded lands—Rapid greenization of bare granitic
mountain areas. (Most of denuded lands in palaeozoic and mesozoic systems
will be recovered naturally only by prevention of their enlargement.)

(@R)) To prevent mud and stone fiows, installation of retaining areas, low dams
to prevent scoring by stream and forests for flood control to protect villages
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are necessary. _ . .

(14) To control surface erosion, rapid greenization of granitic district and part
of tertiary system and drainage of concentration water in hollows are necessary.

(15) To prevent downstream calamities, safe construction and dredging of
irrigation ponds, keeping of sufficiently large river sections, lowering of uplifted
river-beds, retaining devices of drift woods in flood waters, arrangement of
forest for flood control, installation of flood-retarding areas and sediment-retai-
ning areas are neceessary.

ae) Erosion control measures must be performed in accordance with the cha-

rateristics of each district.
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—Plate 1—

1.5 5% I # X Koéya district

Phot. 1 f&#hio fisE Phot. 2 #hérbho sk
Landslides in cut-over area Landslides in young stand

Al € SF Z 4 4 Z v i
Phot. 3+ el Phot. 4 Hii-PgsE (18KALED
Landslides in cut-over areas Landslide of landcreep type

DU L . v o
Phot. 5 (%o g3 Phot. 6 %4 bk rgs
Landslides n cut-over areas Landslide in young stand
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f

Phot, 7 Jrrkith B st Phot. 8 IHMTF oA

Landslide over the reservoir Landslides under the road

Phot. 9 & T DHEEE
Landslide under the road ) Weathering of bed rock

MO o -3
W (e2HED .
Landslide of landcreep type and Phot. 12 *hi—{kipigh (30BKIE

upstream mud and stone flow Landslide of landcreep type

s 5. G




Phot. 13 1|3y (30BKHE)
Upstream mud and stone flow

—Plate 3—

Phot. 14 FHo Mg
Dip of bed rock

2. A A NS K

Arita district

(€ 47 Hanazono village)

Phot, 15 IR Y Ko X B (R
The pond made Iry natural dam

-

Phot. 17 RIR¥ Lo Rig (£HlZD
Collapse of natural dam

e

Phot. 16 KRS L#> < Ok g
(&HFIsE) The source of natural dam

“Phot, 18 JI|fEmo4ERb
Sedimentation on river bed
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Phot. 19 Hii=itAdi (LMIZE) Phot. 20 &JKo HElp
Landslide of landcreep type Sedimentation on stream bed

Phot. 21  #ii-tARgE (Ab3ED Phot. 22 HuiiaE (HE4D
Landslide of landcreep type Landslide of landcreep type

Phot, 23 Hii— A Phot. 24. #E3rARHIDFISE (HH A
Landslide of landcreep type Landslides in treeless land
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Phot. 25 itk Phot. 26 Hu-PEAAE (AR
Mud and stone fiow Large landslide of landcreep type

Phot. 28 L AOBEE & FAHll
The breaking to pieces and
folding of bed rock

Phot. 27 RIRY AIC X B (HMHAD
The pond made by natural dam

(=2 & # Ade village)

i b i i
Phot. 29 {RIKOHERD Phot. 30 bkt (B
Sedimentation on stream bed Landslide of landcreep type
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L

Phot. 31 ?};t&gﬁiﬁi

Landslide in hollow

Phot. 33 @KIC X B FEHl it
Landslides in hollow due to road

Phot. 35 kit & )l FEOHERD
Landslide along stream and sedi-
mentation on river bed

MiPhot. 32 R, v = vl

Landslide in shrubs and hemp-palms ]

Phot. 34 §f

Phot, 36 ¥ = upkHio FaE
Landslide in hemp-palms forest
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Phot. 37 Ffiho fiit 1
Landslides in forest land

S

Phot, 39 i X 7 IRREIE
Landslide along stream due to
meander

—Plate. 7—

village) -

Phot. 38 ||
Landslide on hillside

R
Phot, 40 3F5IE
Layers of sedimentation._

Phot. 41 i (¥4
Junction of rivers
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3. B Bl Hidaka_district
ank# Kawakamivillage)

¥

s 1

Phot, 42 #ui=ihHiss CREZA)
Landslide of landcreep type

Phot. 43 i & |LigY
Landslide and upstream mud and
stone flow

Phot, 44 HA O, #ilk

LR e, b
The breaking to pieces and Phot. 45 L5 (52)1D
folding of rock Landslides on hillside

Phot, 46 [1] 4y Phot, 47 i jjiiE

Upstieam mud and stone flow Lancslides in forest land
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Phot, 48 HiBHIAE C L478)
A distant view of Ia.ndslidesl

ki

3 52 ; AR 3
Phot, 50 @7k X 5 ILIEE%E
Sliding of soil layers upon bed
rock due to welling

: LR
Phot. 52 fiihoo fiEE
Landslides in forest land

& m ##
Sogawa village

i

-

- W
Phot. 51 M- i4AisE
Landslide of landcreep type

R el : ,
‘Phot. 53 [l = e i
Landslide on hillside ard landslide

in hollow "~ . .
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Phot. 54 L& (F)ID Phot. 55 Hiiffiic X % 15 ik
Sliding of soil layers uron bed rock Landslide along stream due to
meander

4. EAIMBEX Tonda district

Phot, 56 i stE
A distant view of landslides

Phot, 58 #®\ |5 Phot. 59 [LfET =
Shallow slides on hills’'de Hillside works
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(41}

BEtss

. FEEPIIHhX Kumano district

5 & o
i + e o P FRERNINe
Phot. 60 ZFuR3F —fi Phot, 61 Ik %50 CGErE)D
Propeller Sedimentation on river bed

6. KRFJHX Kizu district
(E M The Tama river)

Phot, 62 JI|FEmHER: Phot, 63 JERFiE

Sedimentat on on river bed Landslide along stream

ML S

Phot. 64 LK (HIEHL)

. AT
Phot, 65 ([
Collapse of irrigation pond Hillside works and Iandslide
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Phot. 66 |LfEHYE Phot. 67 }kiHuo jiiss
Lardslide of surface stripping type Landslide in forest land

Phot. 68 jze2jigE Phot, 69 &Rt
Landslide along stream Landslide along stream

Phot, 70 x# & =Y ofliHih Phot. 71 E:po X (FKD
Resistances of Sugi and Matsu Collapse of embankment
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(#4&#+ Tanakura village)

i %

Phot. 72 R{ICiz 2 foAA (FAKD Phot, 73 53/1]
The big tree resisting against
collapse Uplifted river

(FAHEJII The Watsuka River)

s
s

Phot. 75  HkHio i
Landslide in forest land

% f it v A %
Phot. 76 Bk & gk - fe iR e
Flood damage and landslides A distant view of landslides
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(XaE+ Ogawara village)

Phot. 78 gl e Phot. 79 g a Lo i
A distant v ew of landsl'des ) Landslide on granitic mountain

Phot. 80 THiLTH
Downstream mud and stone flow

(BE4 Shimagawara village) (EEBHEME Osada.Ueno city)

Phot, 81 jjmibia Phot. 82 fEEIALHID jiEE
A distant view of landslides Landslides on granitic mountain





