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Geomorphological Study of Avalanche Furrows Using Aerial Photographs

—Relating to the Full-Depth Snow Avalanche—
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Geomorphological Study of Avalanche Furrows Using Aerial Photographs
—Relating to the Full-Depth Snow Avalanche —

Abstract

Mountain slopes, where the full-depth snow avalanches (FDSAs) happen, are frequently characterized
with a narrow straight landform. It can be recognized as a needle scratch on aerial photographs taken in
snow-free periods. SUGIYAMA et al. (1987) and SEKIGUCHI (1994) defined the landform as “avalanche
furrows”. Comparing to the avalanche chute (Shimokawa, 1980a), the avalanche furrows distribute in lower
altitude and located widely in the mountain areas along the Japan Sea coast. However, neither detailed
distributions, geomorphological features nor formation process have been clarified so far. In this study, the
geomorphological features and distribution characteristics of avalanche furrows are investigated, and the

formation factors are discussed.

Firstly, the relation between the FDSAs slope and avalanche furrows, and the geomorphological
features of avalanche furrows are examined. Secondly, the distribution of avalanche furrows in Niigata
Prefecture are investigated: distribution characteristics, relation with snow-depth, altitude, landform and
geology. Then, formation factors of the avalanche furrows are revealed. Thirdly, the avalanche hazard map in
the district of Uonuma hill was compiled. This area was heavily devastated by the Niigata-Ken Chuetsu
Earthquake in 2004 and precise geographical features were obtained immediately after the disaster.
Predictions agreed fairly well with the avalanche events, and the effectiveness of the hazard map has been

testified.

Above results were obtained with the following procedures. FDSA release was extracted by aerial
photographs taken in snow-melting periods, while the avalanche furrows by the ones in snow-free periods.
Then, geomorphological features were analyzed. Field observations were also carried out both in

snow-melting and snow-free periods.

Avalanche furrows are found to form on 80% of the FDSAs slopes, while FDSAs took place on 90% of
the slopes with avalanche furrows. On the other hand, FDSAs occurred repeatedly on 60-80% of the slopes
with the avalanche furrows. Avalanche furrows start near the ridge and extended to the valley bottom with
the shallow concave or vertical straight patterns. They have a semicircular or U-shaped cross profile of 4-6
m wide and 2-4 m deep. The upper and middle part of the avalanche furrow show very smooth surfaces with
many striae produced by FDSAs; mostly bedrock was exposed in the lower part. The slope inclinations of

avalanche furrows were from 35° to 55°, which are equivalent to the FDSAs slope angle.



The avalanche furrow distributions were investigated all over Japan by the aerial photographs taken in
snow-free periods. The avalanche furrows were found to exist widely in the mountain areas of Hokkaido to
the San-in Regions along the Japan Sea coast. Particularly, the district from Asahi mountain range in Niigata
Prefecture to Echigo mountain range through lide mountain are highly concentrated. Thus, Niigata
Prefecture was set as a study area and detailed analysis were conducted. As a result, the avalanche furrows
are found to appear in the region where snow cover amounts larger than 150-200cm deep and the altitude
higher than 200-300m. Landforms, where avalanche furrow were highly concentrated, correspond to the
mountain sides, landslide scarps, river terrace scarps, caldera walls and glacial cirques. From the geological
point of view, they appeared remarkably in the area of volcanic rocks (tuff, quartz trachyte, andesite, etc.),

granite, metamorphic rock and tertiary.

Formation factor of avalanche furrows were analyzed as functions of the altitude, which roughly
corresponds to the snow-depth, geomorphological features, such as the elevation and the inclination, and
geology. Regions of Echigo mountain and the Uonuma hill were chosen as the study area; density of the
avalanche furrows are high in the former and low in the latter. Comparison in detail revealed that the slope
inclinations of 35-45° were the key factor for the formation of avalanche furrow. In the analysys, the digital
elevation model (DEM) data in the regions of Echigo mountain, Naeba volcano, and the Uonuma hill were
also utilized; each corresponds the area of dense, middle and sparse respectively. Ratio of the slope
inclination over 25° were obtained as 98% in the Echigo mountain, 30% in the Naeba volcano and 1% in the
Uonuma hill. That is, we can conclude that the slope inclination is a main factor to determine the

avalanche furrows concentration.

In order to minimize the snow avalanche disaster, a hazard map was compiled with utilizing the
distributions of avalanche furrows as well as the landslides. In the research area of Uonuma hill, a number of
landslides happened due to the Niigata-Ken Chuetsu Earthquake in 2004 and successively we suffered very
heavy snowfall after an interval of 19 years. The release of FDSAs were extracted by aerial photographs in
snow-melting period of 2005, and they were compared with the hazard map. FDSAs were recognized on
94.2% of slopes with the avalanche furrows and 67.8% of slopes with the landslides; 59.1% in total were

accurately predicted.
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I, By . ). BB TIE 350cm BLEICE L T\, RO T, WS B AN O
BETHERTCND 728, FETORAITHAHTICROTHESEIZ 150em LA EE 20 | ELedtT

As: HiHE Id: fREL Mi: ##%E Ko:Br»&E Ta:A)E Na:&HL KSi: B
Bl (EE) My:@D®EL Si: BBE K& (1996), FREAMET—F : 1969 ~ 2003
£, BARKERRSBERER (1961) :IEF 10 £~ 30 EMEWME LV ER, MBEOEMEIZ c m,

4.7 FRRICBT 2EERSM (FRAMSEROFE)

49



VT ADBEEEL T 350cm LEIGELTWS
LHALNRE D ICEE TR LESIE

43 FERIZ
X-4.1 DFERZ D LT,
EEEmL7-, LT,

43.1 f{ERSE

R HITE D 5377 1 10,000~
HFZ R % 50%IHE/N LIcRE &R & LT,

BT BRI D55
EENICRIE O HBREN S WHRBEEZ SR & U CRHEMR IR O

oA DR HEGR HE L OBRICOVWTEREITD
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432 REHZ2EHRAFEOF

HIFE
-4.8 1
EE@—% %mj—o

Be DEHIT

N 7N

107 —ZEREEZHF

Z T HIFE
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. FHEERILZ, K41 OFESEL B LT
EOREIVVHIRD 1 e FEHRTX B,

1|

BT DT LT &Y ERR L7z, 1:50,000

t L7z iR 2 B RE Z & i

SN HIRHEOF CREM LB ZENT D, TNETNOEIRNHTE DM LB A2 FR-4.2.,

. F7X-49~K-420 ¢ BEE-41~FE-4.12 2R 1:50,000 KIEIZ

FEA LT,

BT DHFEG & 2=

=42 HiE - #HEICREO R AT

# X #h 2 #h B BE(m) ERRH T OFE
1 AL e EERE 1590 AR R RS
7% ERE Lith i F-mHERHEES 1000 BRI
3 XEEILA T ZIBEES 1200 | BRiRMiRZ, TN FUF-Ya—b
4 SR E hILTS KilE 1500 | 7nIUF-va—t, Fikitefiz
5 EEERS BEE BEWEE-8EE| 350 ke ihiA
6 INFATIER | HTNYEERE| B#FHES VIS 350 NN b
7 h/E = THITES 2100 | 7NIUF-va-b, ik
8 /R Lyt k= 1600 AR T
9 HIE L - 5KGAT AR E 1900 FINI A F Sra—k
10 Kl (Lih ZTREBE-XEE| 990 ik H L
11 HEW KIRERREM | KUE-KBE 1450 AR H I
12 HEE BKADREE TAERRKE 2420 ke b
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FREEH  [1:50,000 HE&E] BE-411 [BHHK] 1976 F£E T HEERRE

B4-4.20 ki 1:50,000 HE&E] BE-412 [EH#X] 1976 F£H L HIEERE

44 FRRHTE D570 O RFHER

X-4.21 \ZHIR R & R BUTHERL L7 iR T OS2 DA 2779, AR I3 B L, A& LHs,
PR O )L ZRE TRINECE L BEILUR, &5, RESODE L, BRERTICHT CE
WEETHM LTS, DO, OB L, S, &L EFRLRO LERC
IR ICEENE Y, OB ILAROSFME XL, BB ALED, FRREMOESE LM, FEH LR
EEZOITHABEITPRET 228, RITVEZLHHT 5. QIIEHIROILE~TERIO ERE#T
AU O HBREIIEAD L To8T 5. OF RO HROBERBE~SH L TV 51k (Q0)
[CRWTHE, M)IIRaAH: EOEFEERICORE L o THMTAEMM’H 5. O RHF I ILH
REZT TR #T R OBEE, FHOREE, KLOANLT TR, KAIOT —NLUFBROR
BElp LB R r— NV O/NEOREICBWTHHERT S, OX 5 IBETLZ LN TE S,
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T, Thb ORI OLAPESHRER, H, HEE E0X 5 RBRICH 5 0EEET
Bo

44.1 fIRHTE SR —AES & OBR

£-4.21 OFRREFO5AR (-4.8) 1T, 423 TER LEESES M (M-4.7) 2BREERTH
5o MERHIZATVE B L -0 v SR LAk ED . B LARALES TIZAES RS 100~150cm D HBK T
PRI L T DRF AL D, o, BEED 150~200cm YA EIZ2R25 & FHIRHEIZE
FEFADOHIE THER L. 250~300cm PA_ETiZ IRREE] | 300~350em A EIZ22 5 LIEFIC [HE]

As: BiEE Id: &L Bu: #W#iLH Ku: #®L# Go: ZHILH Mi: #MREE Aw:
By Su:FME Ha: /\MEL Yo: kiU Ta:#&JIE Na:i@#il KSi: BRI (B
My: B#IL Si: BFE BRI, K87 (1996), FHRRMET—4 : 1969 ~ 2003 4F,
HKEENSBEER (1961) : BB 10 £~ 30 EMEWE L Y ER, NEFEOKHMEIZ c m,

X-4.21 fHRHFE OSAG
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LTHMTHEVIHAPED bhiz, AP Tk, FlkliERE & F o> THE L TV 5 ILE#=eW
i, EEMHEZGRE LT, HRHEEHESE. B8 L OBRER T, BREFEOSREEIL.
REBNTIEDH D2 98 . RPEE] . [BE] LW BRBOEEZED, £+ OHIRTO
BEERNZ, AEHRSO—E2RA43ITRT,

F-43 FRRMFOBEDRE L #iIR5 2 L ICHRT AESELER

] HROHE | HREBOATOREME |HEE (cn) |HE (m)
S LK - AR
WL (o8 e L 100-150 400
WL (S8 e e 150 280
Il (580 g epy o] 150-200 230
BE i (RRESE) 1Ly 3l 1 200-250 460
HE i (#E) 1L 1L i v 350 920
AL () 1L 1Ly i o 100-150 240
HE i (RgEsE) {EIE: 1L e i 150-200 500
AL (BH) L (gt im 250-300 950
R L (280 {1 i 150-200 280
HE L (ROHE) BaE: 1 250 700
RE L (#E) 1 i 1A T 300-350 1100
B IURIEES (AR
R (5riig) Hih L 150-200 290
Erf (RXEH) i I 250 680
Er & (EH) 1 11 R v 350 1120
HEEE (2K {1 5D BEE 150-200 170
BaEkE (OEL) i L1 b v 250 600
HERE (BE) s A 300-350 600
SRR - REE () Kl KL g 200 400
SHE - BREE (RPEE) K WY REE 350 820
B LR
EE (XEL) 1l 3 s 300-350 540
it& 5 gl L 350 1000
T () L Ly i o 250-300 540
TR (ER) L p 8 i 350 1120
B (L) L4 Hyi g 300-350 810
Hil (BH) ] i 350 1290
R
B (PXEE) Kl K A 350 800
RELEE
IEE (5 el 1L 200 300
R (G FEEEHl Y WEE 300 700
s (L#0 B BEE 250 240
EE (o) i3 Iy EEE 200-250 180
Bl (RESH) R BEE 300 340
HERER
=85 (oK i g 100-150 240
kil (RXER) INE:i] W 250 600
KEE (D8 fid >3 IO REE 200 180
BEEILAR (Ro8E) il 4] Y BEE 350 1200
PSR ILH - FRELARIEE
e (5ri) IRk ] Iy REE 75-100 200
HEE (PEE) 1l g 350 1140
=L (RREE) it Hr i 350 1150
BRI (RXHER) iR 1L v 350 1400
Rorml (R0fE) i H A 350 1960
Bram (H# | WY REE 100-150 380
Ry (OXHE) it ] LA 350 1600
MNEEL (RRBR) i = 350 2700

57



4411 FB - RELHED

A IR E T RR 22 IE ORI S8 5, ZTOBERTIXERROBE L, #F L, =
FRILHDALE S 5, AR HETZ IS B A L SOA L B, FBE | LI TR S (sd: snow depth) A% 100-200cm,
% (b : height) 350-500m CTHERT 2, FAH [LHSCEE LHITIE sd : 100-200cm, h : 200m 2> b 54K
ML T438 KT, sd : 150-250cm, h : 500-700m Tix [0 LE] K, sd : 250-350m | h: 250-350
mTiE [BE] LTHERT 3,

4412 BRUIELE By E - HAEE - SFRE)

AR IUARALER DR & . MG, TRAEOKREERIL. AOCRRZRE LM L FIEE)| T, £/-EHE
1A % #t% LLUAREEED & FTEER) 1| EFE D R R)SRCRE) | RO | OB TR I 5, FRikif T, sd :
150-200cm, h : 200-400m T 438 L THIER L, sd:250cm, h: 500-600m Tix [HE] K, sd
300-350cm (2725 & FEFEETIT h: 600m, 3 & TiX 1000mfFiE2 5 THE] e R2d, 28,
EHREEDIHERE R b R OBENR S b, KLU TH 25FME—BEETIE, sd:
200cm. h:400m THRRHFZ O HEAFRBO Hiv, sd : 350cm . h: 800mAHL TIE [ORHE] Licy
ERLT,

4413 @ZILAREE WEL—8)IE)

B ILAREEDIL. /WL DB TE S RIS HEAHEICE 5 1E R 2000 FROMEE 2 5 | LEH#IR T, B
AR & R & DRGSR T, URMIBIISHRHE O (58 MR o T b RkEk 14
£ MOSIFTHHIKEL 2o T D, ARRETIE, [OLHE] T sd © 300-350cm, h @ 600m TH 5
AU, sd 1 350cm BAE( h:900-1000mEL ETIE TEE] e RV, RERSETEEROSAHEI K
HREV,

4414 RBEEERD (&M - /NTH - +BE)

ARBEREIT, BZILAROERICAE L. BE 300-1000m, JLE2>5EE S AICEMRICHEE S
WieNAFOERET, AF)|OEMEEERICILE L EHEics 5, HREFIE 58 L THEEL,
AL VILRITIEsd © 200-300cm, h : 240-300m T, F7-AE)I X Y EAITIE sd : 200-300cm, h :
300-350m THER§ D RMAHER S iz,

4415 FEHEE

FEWEREIL, ABEROERMET 2 OEEFMICHENOERETHS, LHERBOER
FHEDEEIL 200m TH D23, FHEICHMAOREBIZHEIM L, BEESRTH 1200miEL T\ 5, ki
HOSMEETRBEREFRRIC 58 LTV, LFHTIX sd: 100-200cm, h : 240-250m T, [L
HR OHIFE & 232 K LSRR ER O B H ILAR T sd © 250-350em, h : 800m TENFHHE L TV 3,
4.4.1.6 VASEHILIH - FEEELARILED

SR BT OMET 2 EEEEHOBERT, £OBERANIFRE LARILS otk 25, Zhb
DHIRTITEE? ORI HEN LF U, S LU FEHR, 28l - B2 & ofE kL &
7%, FRRHIAL, LEOWEAITTiX sd © 100-150cm, h : 250-300m THER L, [Ro0FEE) BRIk
B, AR, ANEZELZR EDOREA R EVVHBED sd : 300-350cm. h : 1000-2000m THER L7z,

58



4417 BEE ER) LHREFOBEMEDOBF

PETHRAZZ L DT, SR, BB L EFESEHED 150-200cm L EOHIB THEMITE Y,
HBBEN TRRER] OHIIE 250-300cm LA L,  TH#E£] L7z Hi3% TiX 300-350em LA_EIZ5HEd
DT EBRALNERo T, Fio, I (1970) | &RE (1979) . /NEFSE (1990) | FHuIZA (1995)
L3, BERIIERS SITFHRA L TEMNT I L 2R LR, AFEICBVWTHESRIESICHL
FILTHEMLTWD, K422 1%, F-43 TR LERAEHIRICOWTENRTRDOE L EY ZLITH
RHAFEOEEDERE LEER., E0BREL R L. OBRSERIIERL L UHREFOBEDRE
EEOFEBEREFRE O, OFRMFIIRBR L% sd: 150cm, h: 200m A EOHIK THIANIZLE Y.
@ R E] T HHIRIT sd - 250cm. h: 500mLl b, @ T#£] 35 HiIL sd : 300cm, h : 1000m
UETHDZeB0NDd, ZDX DT, EEROHIEN b BIEROHIRICETIC O THEERIHE
MT2Z L TEBEROHBHEENEML, TN HBEZHIF L CHIRHAZ O 2 INE L4oTh
BOTERE LD LT HETE D,

«—E~3000
: A E K o
PO o pPHmE l@
® 5 H » 1%
2000 $ -
I
v |
I
=5 L4 | 7 1 <
I I 1 2
& 15 1 g
1000 I ! ! A 3
A L Y
I L B o
i 18 . " 4
500 I o e
° . ¢ Thmmmg——-
o * L. e 0. ?
00 5’0 1&) 1;0 2;0 2;"0 3(.)0 350 400

EHRHAEBEOTEHE (cn)
B1-4.22 FRRHFEZOHIKR] « BEDOEERIOEEIELES & OBF

4.5 FRIRHE & Hif - HE & OBIf%R

FRRHIE DTERS, HIE - #HE L EO XS RBERICHIDEFALMNCTHZ L LESHEE OBRK
EFRICAARICREE ONEMBED 1 2THD, ZIZ T, 421 BEIW 422 TRAZHFE - #E
DR L BTR L7z X421 O R OSHEEIC, [BE) Kk, [O0BEE£] T3R8, (498
zﬁ:xﬂ%ﬁm\%h%h@%ﬁ@%%ﬁ%&ﬂ%-ﬂg&wﬁﬁ%ﬁ%fé

451 HUIRX4y & HFE - B 08
X-4.23 IZHIER X0 & R-44 WIXFNTNOHIBO—EFE 2, $7-K-4.24 [Tk L B2 5=
PNEDLYTURLE, HIRHENREEIC [HE) T2 E LT, B8 L, fRE L, HEEE &
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Bl By B2 E OB ILARILE. FRRE - \WELXOR)IEBCEDBEILRESEZ 2 Eh 1 a,
Ib. Ic. Id &Ll7z, ZHHEWTAS ILEHBICKHET 2 MITAHRHER [RLFE] T5H
BThHD, BEILARILE (EBREL#H) EEHOMOFMAE, BERKLORXEE Da, Bk LIRE
RIOEHKILEDZ Ib, ASRILHE ODc, REILRKIEHEOREEAZEL I LED, i, W
EHUE RO K L LA B —BAR < 72 o e ER#SPH) I VAV OB IO MK T, Ma 1281 A (L& ARE L
HFER O ERRROEE LU#, LR, Db iIXFEE) IRV OE#E ST E#, Mo idABERE, I
dIIREBEROKE TS 5,

452 Xi& (1)

ik (1) KHaEshzgiB Il (Ia) . RELH (Ib) . BELAR (1o X, WTILbER
23 2000miZET B ILENRBEZE L TRV .. BERCIEERBER . BRI RIS SMER O FEFR
W &V D HE B0 (INHIED, 2005 5 BTHIEA, 2006) . DENOHRE TOLSE., fERE. &
RENRKE L, REOHWHHLERA T - SR VFEEZRT B2 LHAEEL TWE, B
B DAREE TIE 400~900m &\ ) REREREZF L, )l - BOBRRIC L 2BITTEREITHE
ELTWS, b UOMEITT - FEROHERS. BRESINb 2B FERBEROTEME
B EOFFEICTHEVHEERIIER INZHOT, BETHE, M OEBRICHHT D L) iz
BLTWD, £OFT, B IURIGHORE » EREAEEIL. #HERICR0H LWEHE =R HEto
B AW AU > THEH L e BEIERIKARE . MACEREDT Y 2 7HRENDRRY . 1L
HOE RS 1400mBBE CTRIROILE# L D H00EL, HELORBEI RS > TWVD,
BRHTZIZ, ZHODOILUHAEDIFE A CSRIBVEETHM LTS, Bz, B ILIRIEESD
By O E-CR R O VB LA SR T CIXIWTEMLIC T AT o F « v a— RBERER
W3,

453 Kk (1)

Kik (O) O5FME (Ta) . E3%HL (Ob) . AEEEL# (Tc) . REOLARILE (Od) &, &
B2 1500~2400miZE Y 2 BWALKILT, HEESLTHE, AL, HHLU. BRI, #sl, B
eI, BRI, BERMALZED FHBE, 20000 . SFAESCEER CIIN LT 7O RHEREIC
X 2EEE (BOiE2y, 2001a: BA0iE2>, 2001b; B0 - &KL, 2003 ; BIOIEAy, 2003) 23, Fiz,
W LCHIREEILNTHRE L EB T TGO ILUTERMSITIIIEREIC X D2 VAT F BRI TV
(KT, 2005 F3, 1986 ; =#T, 1988 ; <FEE, 1988) . KIUEITERIZ X o THT S, ERD
REBRBRPARBIELRH-T R MBLOND, KIUEREELERT 2RISR EOBEEN DS XL
B, —RICHEFBICBETH D, HRHFIE. KIUEDHINT FBESCKILRFE Z BT 2 B DEME
ROME, KREERHT RV BERBIBEEL TERINTVWS, LiLl, T~ oBB LR
B2 EREROMNE TIEFRHFEOBIIES L, 2F L LTCEIHREEO 1HE£) & o8 &
PRIET HHURTH B,

60



—J5, PESESRL OB LUIRALER 0 B BB AL T h, B AHED &AM B EEAS 5 L7z 2000~3000
m®Dlx PER Y | BURZRIHFE L IROVABFZEL TVD, HITIE, Kk (1) olEdg &
BULBEPZEFR SN TR Y, HEIH—HEROHEREE. v — b, AKE. BRAEOE
BCE. TREEE. FIESREOKLENDRD, T bOMEITERICH FEFITBRELN, L7 v
Y= 7T OBERORE) | —HEEERCALE L, OO AAME L 2D (P, 2002) . KH
B~ #E L REE, BEMOMEOZEFEL TWD, HIRH TR LA EOREE
T MEE] LTV, WESOBRRECHT Y OBB 3OS TIId R <20 KiuHuR
LRBRIC &) & Toly HERBEL TV,

454 Xig ()

Rigk () toiX, @8 LHvER, RE LHhER O L & R IUR (M) . FVEE) IRV (I
b) . BELUREMOABERE (Ic) . ABEEROBEROFEREE (Id) AoEESh5, ZOK
BRIIAERE DS 200~1000m DKW LHC EpEH, KRV 12 X B IBERCE H0 By i 2 TRk i

As: H1BE Id:8RE L Mi:fH#RE Ha:/QEL Ta: BJ)IE Na: &BWL
My:#&EILl Si: BEE NYPoFiL, £44 OFEREEZTT,
X-4.23 SHAHEOSRBEEIC X D HKX 5
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K44 BPRHTEOSREEIC L2 HIHXST —F

wxs mma| ek ([TPORO® gye |RES) gep | s SRR TER) 4 | ZTE) e |ROR RER 5
1| B | Ia it (78) Wip#i|m | KEFW | SE | EHE | E&HE | 1100 | 530 | 570 | 825 | 346 | 1003 | <350 ﬁmﬁ%’ﬁé%ﬁﬁ_
2 Ia Wi () UsbiEm | MMIEE | SE | ERE | EHZY | 1400 | 620 | 780 | 1200 | 330 | 1431 | <350 Hﬁ%(g%&—ﬁ;
3 HE Ma | Wik(E-F) wikHm | HRER | W DOEY | 4oOMEY| 620 | 400 | 220 | 325 | 341 | 392 | 150 ng(gg;‘%"aﬁ
4 Do | Usb(E-®) | UHHE |#Filds| Ne | EHE | covmm| a0 | 220 | 180 | 20 | s5s | sop | 150 |TEMPRECEER
5| fREILM | Ib Lt () i dth R T LE NE | E#Z | E&HE | 2020 | 1460 | 560 | 750 | 367 | 936 | <350 ﬁmmﬁ&gﬁz(g)iﬁ—
6 Ib s (75) st XBE SE | H#E |4O4OMEY] 1670 | 930 | 740 | 925 | 387 | 1185 | <350 ﬁﬁmfigz(;)iﬁ_
7 b 311 b | EREesh-#g~Y | i E_“m”gf NW | EEE | OLOME] 620 | 420 | 200 | 200 | 450 | 283 | 200 XEM§(;%;’<—E¥
8 mMb | EEE-ETRY rwf;mx BIN4LA | SE | EEHE |{4ME| 430 | 320 | 110 | 150 | 363 | 186 | 150 *Zﬁgq&ﬁg@ﬁ
9 mb | EEE-#HT<Y | dobs@Em | #EWL NW | B | E&I | 540 | 340 | 200 | 275 | 360 | 340 [200-250 *iﬁz%ﬁgf)ﬁ
10 *iiéw Ic L () LipME | ERAE | SE | EHE | ©OME| 1150 | 740 | 410 | 475 | 408 | 627 | <350 mmg(gg—t—a;
11 Lo ite () wihHE | HEXE E | E#E |®PME| 1380 | 850 | 530 | 500 | 467 | 720 | 300 mé%q:—g;géy,‘&
12 Ic Lt () m""';) B e S | m#E |4>4DE| 960 | 680 | 280 | 475 | 305 | 551 | <350 *iﬁfnigéﬁ
13| SFME Ia P3| mf’g}ﬁg FPE N | E#E | {4ME | 1520 | 1070 | 450 | 650 | 347 | 791 | <350 ﬁmgxﬁ)m;@!ﬁ
14 Ia iy AT RIE NE | % | E#3 | 1250 | 970 | 280 | 400 | 350 | 488 | <350 *””u&ﬁ)(m@iﬁ

15| RBEBE | Mo mt&bgﬂ#& mt;mg ﬁgigt'\' E |m#®m | m@n | 360 | 250 | 110 | 150 | 363 | 186 | 300 Egﬁ?ﬁ")(&“ﬁ

16 Me ”"T'{L‘)&'ﬂ R PERREE ﬁﬁgﬁ& NE | E#Z | E#3Z | 280 | 180 | 100 | 100 | 450 | 141 [250-300 #-F (h¥EHiL)
17 Mec ”w'“{i'ﬂ#& ARREE +Bjm;‘j”’ NE | E#ZE | E4% | 380 | 270 | 110 | 150 | 363 | 186 [250-300| #-F)(hMiEHiH)
18 Mec ’ET’“{E"—"]# B’ m—‘r;) % mm&*'\' SE | B |[O4ME| 700 | 570 | 130 | 175 | 366 | 218 | 300 ;*gg&ﬁ)&gg
19|’ \“'*jl‘fg@ Id| Wb WLsE | ARE | w | m@m | mem | 00 | 430 | s00 | 575 | ar0 | 762 | <sso | HEE ':f‘f{giﬁ
20 Id it (&) Wit FiRE N LiE] pOZE | 1880 | 1250 | 630 | 675 | 430 | 923 | <350 :f'r*é'&;ﬁﬁ')kw
21 Id i (78) [ op et WET E EHE | POME] 1850 | 1250 | 600 | 700 | 406 | 922 | <350 ﬁm‘%iﬁfﬁ_q’
22 Id it (%) JIEE.cE =R BNE E J‘bgm poZE | 1900 | 980 | 920 | 950 | 441 | 1322 | <350 }.’Eﬁ%('ﬁﬁ%ﬁ— E
23| EHL b Kl 119?‘*;)5%;’2 ﬂﬁﬁ”'{ E )‘bgm poE | 790 | 500 | 290 | 375 | 377 | 474 | <350 im%ﬁg;m@nﬁ
24 Ib Pt ANTTE | EHL NW JP;:M E#E | 2130 | 1850 | 280 | 375 | 367 | 468 | <350 fmgfsi)mﬁﬁ"ﬁ
25| WERLERE| IId | BBk -#h9 <Y | WEREE | RARN | NW | EHE | SPME] 330 | 220 | 110 | 175 | 322 | 207 | 250 | ER-Bh(HGIEHE)
26 Md | EEk-#g <Y *ET';)’*E EhE NE ﬁgw >4 1100 | 890 | 210 | 300 | 350 | 366 | 300 §;{J§§§§)&%g
27| BERERE| Ic m*iﬁiﬁﬁp'{ ”E_"’F';U At ams E | EHE | EHE | 1070 | 570 | 500 | 575 | 410 | 762 |250-300 gﬁgﬁ?gggf
28 Ic m*i)?iu’??& ANTTE | BB E bgﬂﬂ {OPME] 2250 | 2000 | 250 | 325 | 376 | 410 | <350 &wﬁﬁﬁ)ﬁﬂﬁiﬁ

29 Ic mﬁ(ﬁ;\f:&?& WLsfE | FSRL | NW | % | o-omE| 1900 | 1300 | 600 | 800 | 369 | 1000 | <350 | UAZ TATLL R

| BERE Od mf}b(fuzﬁz;f\ Wit BHEL E ‘bg‘ﬂ LAOME| 1170 | 700 | 470 | 500 | 432 | 686 | <350 | AIE(HER)

31 od mff&ﬁ;" *m—r’;)’.‘x T N DIEY | A545M0F| 1130 | 650 | 480 | 700 | 344 | 849 | <350 | EEAUE(HER)

BEGBLTHML TN D, fOHBITRENORE L R 7-OHRMERHE Y 502\, ()
DR L AT IR IS, KL T B ER OB REEOH S SR T it owE, JBak SRS
DHEY . FRREFILILIEMTICO TR EL TS, (Ib) 1EERE LHIFERI O FEE L HCFE
B0 EEH T, HEILF - HAEROME - 5. BEEOEREESCHE = RPFHoRE
BIKE. BIKAEE, FACER EOHBENDRD, HRHEFIZHELMESREDCRKUED
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