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Transition of landslide scars on the Sasa -covered slopes
resulting from forest fires in Northern Hokkaido

Keisuke Suzuki*
Summary

Since early 1900’s most parts of the Neogene hill-lands in Northern
Hokkaido have experienced forest fires several times. In the present-day,
the slopes suffered forest fires are covered with Sasa vegetation, and many
landslide scars are distributed on these slopes.

The purpose of this paper is to explain the effect of forest fires on the
occurrence and maintenance of landslides.

Transitions of the areas of 275 landslide scars for the periods 1960—
1970 and 1970—1975 are examined by photogrammetry. The areas of
landslide scars are computed by the equation
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S = <%>2 <cos€ + —f— sind - COSa) .S

where = areaof landslide scar
area of landslide scar on airphoto
flying height
focal length
slope angle of landslide scar
distance between principal point and crest of land-
slide scar on airphoto
a = angle between radial-line from principal point and
direction of landslide scar on airphoto.
The results of the examination are summarized as follows:
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1) Landslide scars concentrate on the south-facing, very steep and con-
cave slopes which experienced forest fires and are covered with |Sasa.

2) The total area of landslide scars in the studied region is 160,985m?
in 1960, 307,559m? in 1970 and 302,826m? in 1975.

3) The expanded area of landslide scars is 113,058m? from 1960 to
1970 and 28,727m? from 1970 to 1975. The area of landslide scars reco-
vered with Sasa is 6,527m? and 41,466m? respectively.

4) The rate of expansion of the areas is 0.103m?/m?-year from 1960
to 1970 and 0.0891m?/m? year from 1970 to 1975. The rate of recovery
of the areas is 0.0286m?/m? year and 0.0468m?/m?*year, respectively.

5) The succession of landslide scars ( circular stripped — coalescent —
enlarged ) is made clear.

6) The modification of vegetation by forest fires has accelerated the
occurrence of snow-avalanches, and has changed the hydrologic cycle.
In conclusion, landslide scars have occurred on the slopes covered with
Sasa.

7) The rate of erosion on the slopes covered with Sasa is estimated at
1,039m?/km?year for 1960 — 1970 and 528m?/km?* year for 1970~ 1975.
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Fig. 1. Topographic map of the studied region and distribution
of the Sasa—covered slopes.
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Fig. 2. Geomorphological map of the studied region,

1 =ndge line, 2 =stream, 3 =convex slope, 4 =concave

slope, 5§ =straight slope, 6 =valley flat,
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Fig. 3. Distribution of the landslide scars in 1975,
Plotted from air photographs taken on May 31, 1975.
1 =ridge line,k 2 =stream. 3 =landslide scars,
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Table 1. Characteristics of landslide scars.

Factor Category Number Percentage
slope angle 10— 18 4 1.5
(degree) 18— 30 68 24.7
30— 45 200 72.7

45— 3 1.1

relative height 0— 30 122 44 .4
from valley 30— 60 92 33.5
bottom (m) 60— 90 28 10.2
90—120 19 6.9

120—150 14 5.1

slope direction N 2 0.7
NE 3 1.1

E 30 10.9

SE 76 27.6

S 111 40.4

SW 33 12.0

w 14 5.1

NW 6 2.2

slope type _convex 20 7.3
in profile form straight 96 34.9
concave 159 57.8

sfope type convex 52 18.9
in plan form straight 44 16.0
concave 179 65.1

surrounding wood 24 8.7
vegetation wood & Sasa 25 9.1
Sasa 226 82.2

$, BIEDT2.7%% EDT NS, 51, ERPLOLEFKEL B35 T, MEHREO
BMAHLLTWAZ L 2E2AbE 2L, HEHLOZ IR THOSERHIHH L T
WaHZEbhhrb,

HRABIL T, HiE52%<40.4%% 50 Tw5, ZHIZERE - FlEm & A 5 & 80%
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g, EVIHELHGL TV 3,

SIEEE, TEEPEL - ATREHE LMBEARE 20, K2 2 /5 & FTHam Mmoo
SHEADTEL AL TV BA, Vo3RI E < DIEREATEREN TR A0 TH 3,

MM £ 5 0 OREEE, FHIP R L £ AKRD82.2%% HDT W5, ZOZEH5,
PR IT 4 5 N B BIEENIE, ZOIEE A CPINAEIL X 5 THRMEBELL, 2 DBAARD
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7o Fig.4 . Scar type classification,
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Table 2. Area of landslide scars for every scar type.

1960 1970 1975

Scar type Area(m?) Number Area(nf) Number Area(n?). Number
circular stripped 2,582 (16) 270 (4) 0 0
coalescent 14,103 (43) 23,290 (54) 20,021 47)
enlarged 89,793 95 189,733 142 191,821 166
valley head 4,756 5 6,458 6 6,643 7
valley side 40,086 26 71,733 34 70,340 40
landslide margin 9,665 15 16,075 15 14,001 15
total 160,985 200 307,559 255 302,826 275

() : number is smaller than actual number,

F 3 L B NERR

Table 3. Area of newly occurred scars.

1960 — 1970 1970 —1975
Scar type Area(n?) Number Area(nf) Number
circular stripped 244 (3) 0 0
coalescent 5,911 (21) 1,915 (8
enlarged 27,034 22 3,270 5
valley head 244 1 243 1
valley side 5,818 8 2,359 6
landslide margin 0 0 0 0
total 39,251 55 7,787 20
yearly mean 3,925.1 5.5 1,557.5 4.0

() : number is smaller than actual number.

BEoTHBL, 3,925.1m°E1,557.5m" Th D), BIOHAMIDIT ) 27H L SRR & h 7 sl
DEHIEE S PIiE Ve WL 3,
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£ 2 OFETORBFRIBEOMBI L BT 5 &, 19604 2 5 19704 & TOHAR T3 A
PRI 2EHED 5 TH D, 197062 519754 F TOMM TIHIFE AXBML TRV EI 128
bbb, LALAEAE, ZHEEHELTOELTHY, HeDRERIEZ h 2o T
EMEMIEMAL T3, 22T, MERORIZ L2800/ Yy — ¥ L IChkE - M/ E
EROLIEDONRLTH B, IR - ML, 19706F O PIERIBTERL A 5 19604F O Fi AR
WEEASNT, EOfE & 25D 41960E, 519706 % COHAR, ADEEE 2L D4
INBE LD Th B, 19706 A 519754  COFEKE - Moo T LM CH D, L
U, BERFEIC L THEREHR e RO 2BE0MELZEL T, ZUEF IO OEMD
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Table 4 . Amount of transition of scars’ area.

1960~1970

1970—-1975

Pattern of transition Expanded area Mean  Recovered area Mean Expanded area  Mean Recovered area Mean
(m®) (m®/year) (o) (m?/year) (i) (m/year) (n?) (m®/vear)

circular stripped —c. s. 0 0 68 6.8 0 0 0 0
coalescent — coalescent 4,101 410.1 90 9.0 2,240 448.0 3,358 671.
enlarged — enlarged 36,613 3,661.3 4,847 484.7 16,288 3,257.6 28,987 5,797.
valley head —valley head 1,642 164.2 173 17.3 311 62.2 380 76.
valley side —valley side 26,942 2.,694.2 1,103 110.3 1,613 322.6 5,564 1,112,
landslide margin—1. m. 6,656 665.6 246 24.6 1,053 210.6 3,1"77 635.
c. s. —coalescent 5,024 502.4 0 0 1,198 239.6 0 0

c. s. —enlarged 2,514 251.4 0 0 0 0 0 0
coalescent —enlarged 29,566 2,956.6 0 0 6,024 1,204.8 0 0
total 113,058 11,305.8 6,527 652.7 28,727 5,745.4 41,466 8,293.
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Table 5 Transition rate of landslide scars.

Pattern of transition

1960—1970
Recovery rate

Expansion rate

1970-1975
Recovery rate

Expansion rate

(m /n?) (mf/m? - year)  (m*/m?) o’ /uf’ « year) (ni®/ni?) o /it - year) (/i) (ol /uf - year)

circular stripped —c. s. 0 0 0.723 0.0723 0 0 0 0
coalescent — coalescent 0.841 0.0841 0.516 0.0516 0.414 0.0828 0.373 0.0746
enlarged - enlarged 0.760 0.0760 0.300 0.0300 0.362 0.0724 0.285 0.0570
valley head —valley head 0.861 0.0861 0.084 0.0084 0.347 0.0694 0.372 0.0744
valley side —valley side 0.755 0.0755 0.347 0.0347 0.283 0.0566 0.104 0.0208
landslide margin—1. m. 0.787 0.0787 0.204 0.0204 0.678 0.136 0.266 0.0532

c. s. —coalescent 2.21 0.221 0 0 4.43 0.886 0 0

c. s. —enlarged 12.0 1.20 0 0 0 0 0 0

coalescent — enlarged 3.67 0.367 0 0 1.07 0.214 0 0
total 1.03 0.103 0.286 0.0286 0.445 0.0891 0.234 0.0468

(k%) ABEHELIO PR WD
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Table 6 . Transition of landslide scars.

Scar type 19601970 1970—1975
circular stripped ( 2,582nf) ( 270m%
expansion 0 % 0 %

recovery 3.6 % 0 %

expansion to coalescent 88.2 % 100 %

expansion to enlarged 8.2 % 0 %

maintenance 0 % 0 %

coalescent (14,103m?%) (23,290m%)
expansion 34.6 % 23.2 %

recovery 1.2 % 38.7 %

expansion to enlarged 57.2 % 24.2 %

malntenance 7.0 % 13.9 %

enlarged (89,793m2) (189,733m*)
expansion 53.6 % 23.7 %

recovery 18.0 % 53.6 %

maintenance 28.4 % 22.7 %

valley head ( 4,756uf) ( 6,458m?)
expansion 40.1 % 13.9 %

recovery 43.3 % 15.8 %

maintenance 16.6 % 70.3 %

valley side (40,086m?) (71,733m?%)
expansion 89.0 % 7.9 %

recovery 7.9 % 74.9 %

maintenance 3.1 % 17.2 %

landslide margin ( 9,665m?) (16,075m?)
expansion 87.5 % 9.7 %

recovery 12.5 % 74.4 %

maintenance 0 % 15.9 %

() : area of landslide scars at the beginning of the period.
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Fig. 5. Stripped materials accumulated on river bed (June 9, 1977).
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I: Monthly total precipitation. °:Monthly maximum of daily amount of precipitation. T ‘Morthly maximum depth of snow cover.
Landslide caused by rainfall(8) , snow-melt(8) , snow avalanche(0). ~:Missing data.

6 MEHNTORMBKR, AfEWHEBKE ARERESSCEIEH IS 283 % L0 RE

Fig.6 . Monthly total precipitation, monthly maximum of daily amount of precipitation and
monthly maximum depth of snow cover at Toikanbetsu, and landslides
Northern Hokkaido,

occurred 1n
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7 ST ORE LA b h 34E (19784 5 A28H )
Fig.7 . Debris accumulated on the remaining snow in spring (May 28, 1978).
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