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Discussion on the method of expressing flow of volcanic materials in volcanic areas

oA BB

Haruo NISHIMOTO

Abstract

Volcanic disasters take diverse forms and volcanic eruptions are difficult to predict. In order to utilize information to
prevent volcanic disasters it is undoubtedly important for inhabitants, local authorities and disaster professionals to have
a good understanding of each other. To advance this mutual understanding, volcanic phenomena should be described in
a unified manner. The terms “volcanic mudflow”,“mudflow”and*“debris flow “all refer to phenomena in which a flow
with densely mixed pyroclastic materials and water runs down on a mountainside. However, these three terms are still
controversial in their meanings. In this paper the author abstracts descriptions on‘“volcanic mudflow”,“mudflow” and
“debris flow” from historical literature of volcanology, Sabo engineering, and related fields in order to clarify the
history of usage of these terms. Their appropriate usages are discussed from the viewpoint of social demands for
volcanic disaster prevention while considering the present efforts actually being made in Japan. As a result, it is
proposed that the phenomenon directly caused by volcanic eruptions should be called “volcanic mudflow” and that the
phenomenon caused by rainfall after eruptions should be called “debris flow” or“mudflow”, when these terms are used
in the field of volcanic disaster prevention. However, the way of defining volcanic eruptions or volcanic activities with
tangible expressions still needs further discussion. The phenomena triggered by the direct extrusion of muddy materials
from a crater should also be discussed so that they can be categorized depending on the type of volcanic mudflow
involved.

Key words - volcanic disaster prevention, volcanic mudflow, mudflow, debris flow
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Fig.2 Transition of terms used for expressing flow of volcanic materials
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Table 2 List of the terms used for expressing flow of volcanic

materials in volcanic disaster-prevention maps

Kill%

ek

RN

TURIBLER

FBRHE (L ELIT)

R 18 4

AR (Rl

( K(IIL ’
ISR GRS 1 i A (e
At - 5 g 14 KU AT
i3 & R 12 4 B LR I 41356
i L T 6 9F S TR - TR
T RHFRTY P13 et
il N S kR KR
HEL TR 14 4 AT R
AR PR3 AR NS M\'mirﬁi,ﬁ R IR B 0 b AT
=l Y13 4 # BRI
HFN Pk 10 8 KIPEH (B & o) l'ﬁiﬁi
41 BRIl g 14 AR RO DA
FRIHBEL b 14 A KGR (BETZ L 2) AN
FRHES & {5 T 15 9 Kl (R TR
Esih Fhf 18 1 R )\I[nh: P o kAT
AR L Pl 14 (R
HARIL R 13 9 LA
HHE TR 1R | R
SR T TR PeHl (R A
eI SRR R BRI LR PRSI b i
e THCTS R R P
B Vg 14 1 BRI X A KR FATiR
[(ASPNE) VM6
TR Y17
FRIL 16 4 it

: 18 B R A L B
T L PR 1A g A K R
OG- BBTLIT - Il | 018 42 it T
EEIIES LHE 16 LT
L ‘;f.'e. M6 4 b4
WM 7 U] - Rt — 3 BRRO
Vs A FAVHE -
RN




i

PUAS L JGIRIBR IS 350 B R U HE . Wi, TR O I S
F£—3 EAEEHEIZBTS DRIRRS ! 1SEH L Eo R
Tapie 3 List of terminological definitions for flow of volcanic materials in major Japanese dictionaries
Bk v Kl e A
K . HWoseesf 7 G KI5 WA LR .
% 1912 ¢ GULZEE LTiEL) gﬁ;mﬁvk””7iJ‘ T e Lol
T KRR OB = 417 B
KK - )\llﬁl“ﬁ J\[[ﬁHd\KJﬂL
54 FAK - BEErHEER L0, 8o | KOS F 2 2imiio BRIz (WU LTl
o FEICKIBEZRANL LD L AR T T RO E VS, LRt L
Z DR OHREE B L O F KR
- (ﬁE b & e
B f}\[ MRS FE o0, i oRE, 1l
u[ i 1]Tf_ o 51 l,' ;ﬁ_ /ﬂ_{_ 3
gss g | UHiLRe LTIRL) Fi F1 AL Ut L Lokl
N - HEATIERR Tk E %
i %6 BR (2008 KU Sz OB, U | (2E ARACRIZRET 5 L D, 1l
e ’q:) P (R LiEE LTHL EUNT 2R DR, £ O | Bl ko TEEE L%
o BRPEL B W 2 v, REREEE L
LI ENRDH D,
KINEER] (XuvdD) Bias, [k, -
, . . . R SONERIER IR DRR 2 2125
#) R (1972 | HFOK, KWK EERID A 45 e
i L fis f[[[
G766 | 5T, KILORE FRRILE % Lé' SR LS LOo | (ULEE LTRL)
N S72h 0. e
o KD B\ LT R, HL@
i KPR (X)) Bas, FHK, Lk ELC 9%0@)@7](]1\6
S| e o e - . cr e Kl IO 4 Z i
B man coo0 | WA KAz sy | SIEERIIORE I ) ot 21 -
T ~2002 %) | 5T KO E F AR | LT T et ’ ﬁﬂ?é%®c%<ﬁm%%mm
S7b 0. e LoTEL S, FHZ, sk
2L0% | EELVD .
A2 EE A 233 - 1y L e N N B AS 2 P
oo ff,tﬁg/](i’ lj/bf\‘(ib"L%ftf;i—)Eﬁ' R TIAHK &b AR E T s T K @)\ﬁ SRR DRERL -
(1988 1) Mo, T, £horFhimE T R % — b LT D B TWEZEETH TS 2HH R K
X HALT 2 B4 i R T T
¥
B e FNDKFHREDKER > | FROKEGAZRFZZEKTE | )
i A . 2173 (ft ‘.tf‘
ﬁf“‘”% CUBE B F 2B, K | WOWN. E7 R ARE£ éigg%ifpﬁmﬁrgég
b BEELELT I END D, WD 2B PRI i e
Wb RKIHIRTL 25 LR WHRTH 5,
5. [RUPERZE | O4FH v W el .
HHEBNTASZ L, KUK THET 500K
PRIDRRE] T 2abb, [l [ aid N, TH 0, BEHERLHE, FEORTTRKE &KL

EMFENBHBRIZONT, W DDA TEDOI %
BT Th b, THHOBROERITIE, BFFEE M
KM TH A ZERLH D, FLAROBED o AL
Lonh Ry wHE#NO® ) )iThoT, HKIZOW
TR FIRE R ERZHERTALOTE RV &0
hbmumwmi owfu,rﬁb<m%>@fk
SH) LKA R

R Ze AR (RO 56 T EIE e £

}“T% Thbh, (LA, WA Edgl&aessh
T, BREKRPBRED X SN T 535 F(}Emu;t,
Mt % 5 AL(ILODOE') 377 (OGS WV BN/ A Al
NXT, KOEDPE L, WBosuiinl, 2L T X
e, )\IJJU)”%}U* I, WL L o TR e
MO KT A E D U TRAT 28 4R, BROBH R A
I OB TIRET 2 HEORE] 45,
HIIETAL &, WK TH B H &9 2z
EETLO0 [RHE] & [Tl Thh,

£59
Xl |

EZSS
n/y

KEH D
Thbo

RIZ, WEE, BELZ EOYHIYIFETATHA L, &
DBUEDSIL, 3 20BREFETHbWS [ fu] 3
bbb, LBERKROBREWMAEIONHE2ZTT, —M
DEEHREKTH 2D LI ITHETLIHRTH L LR
% (ETE, 2004). T/, whwd [RAT] oA
VB ROBBIZ D W T 28 01E, B, Kl
KITHE) FROZH RG22 H T 5N L UKL,
2003) o X 51T, WEIO YRS S AR A
(Lo (o) AU lopid B8 & 08 TRk A5 (2o
I ENTED (FifG, 2004) 32DBRPIDEN
GZ’IEFPL’@_%)?}‘CJC#—Z/\( r—ATHDHH, KT [l
P IR LTOREERE - TWL L9 THE (K
15, 1988). REMEIZDOWT i U\LU(F!:‘(/ILJ e
P AZIERTEN Z O TR N W VR D K&

HIC X > TRAETZOH8 ] & [

— 152 —



W% 4R Vol.63 No.2 (289) July 2010

F—4 RINTBT B [KIGRES] 08

Table 4 Features of flow of volcanic materials in volcanoes
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Fig.3 An idea of methods of expressing volcanic mud flow and
debris flow in volcanic areas
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Discussion on the transition of idea about sediment control effect functioned by check dam

[ N

Haruo NISHIMOTO

B

Abstract

Check dam is the most effective structural measure to protect inhabitants, properties, communities from sediment related
disasters in river around mountainous and hilly areas. Check dam has a variety of functions. Among those, sediment
control function is one of the most important functions of check dam. By this function, runoff sediment from upstream
during large flood is saved temporarily, and this sediment is transported to downstream by medium or small floods
which occur during several years or over decade after that large flood. Through this function runoff sediment is
smoothed in the standpoint of time and damages by flood or sediment are reduced. The idea of this function was
proposed about 70 years ago and was discussed based on qualitative recognition at first, but it had become to be
discussed as a function of individual check dam quantitatively. Furthermore, the concept of this idea was gradually
generalized after establishment of sediment control master plan. The process of discussions of sediment control function
of check dam showed above is clarified in this paper by the review of previous papers and documents. This paper is
useful for future study on sediment control effect functioned by check dam in mountain stream basins.

Key words : check dam, sediment control function, qualitative discussion, quantitative discussion
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Footprint of Dr. Kitao Moroto, the first Japanese professor of SABO in Japan
LR

Haruo NISHIMOTO

Abstract
Imperial University of Tokyo (present the University of Tokyo), which was the first educational organization for
studying and learning these fields. After the laboratory was established, two foreign teachers were invited and taught
SABO until 1909. In 1909, Dr. Moroto went to Vienna, Austria, to study SABO under F. WANG. He not only studied
in Vienna but also visited many places where SABO projects were executed, for example, in France, Germany,
Switzerland. ltaly, Czech, Poland, Croatia and Montenegro. Through these studies, he gained much knowledge and
technology concerning SABO. Just after coming back to Japan, Dr. Moroto became a professor at the Laboratory of
SABO., the Imperial University of Tokyo. He produced some technical books and introduced new technology from
Europe in many places in Japan. As a professor, he brought up the next generation and promoted research on erosion
control technology and forest hydrology. In this paper the footprint Dr. Moroto left are described in the incipient period
of modern SABO on the basis of a large literature and field investigation. This paper will contribute to future exchanges
between Japan and European countries in the field of SABO based on these historical relationships.
Key words . Laboratory of forest hydrology and erosion control engineering, footprint of Dr. Kitao

Moroto, the first Japanese professor of SABO, SABO technology in Europe
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Photo 1 Check dam constructed in 1916 in Tokyo
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Photo 3 Minesakazawa No. 2 check dam
(left : From Moroto’s photos album, right : 2016)
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Condition of the education on SABO in the incipient period of modern SABO
R TR

Haruo NISHIMOTO

Abstract
In 1900, the Laboratory of Forest Hydrology and Erosion Control Engineering (SABO) was founded in the Imperial
University of Tokyo (present the University ot Tokyo), which was the first educational organization for studying and
learning this field. I have considered the educational system of SABO in about 15 years since around 1900, the process
of discussion for founding the Laboratory of SABO, the process of choosing suitable foreign teachers and the
educational conditions before Dr. Kitao MOROTO who was the first Japanese professor at the Laboratory of SABO. In
Japan, we did not have an educational system for SABO before 1900, however, some experts in forestry science
qualitatively commented that the functions of the forest were (o protect sediment runoff and preserve water resources.
Because at the end of the 19 th century, many sediment disasters occurred, SABO law was enacted in 1897, and the
educational system of SABO was established in the Forest Science Department, the Imperial University of Tokyo,
through promotional activities of Prof. Shitaro Kawai and persons involved. As the first foreign instructor for teaching
SABO. Karl Hefele was chosen and came to Tokyo in 1901. He did not have much knowledge about SABO, then he
returned to Germany only two years later. After then Amerigo Hotmann became a teacher at the Laboratory of SABO
and stayed in Tokyo for about five years. He left great achievements of not only “Hofmann works” in Seto City but
also many documents including those published in Austria and in Italy after coming back to Europe. Dr. Kitac Moroto
supported Hofmann’s performances in Japan as an associate professor. In this paper the condition of the education on
SABO is described in the incipient period of modern SABO on the basis of the literature and field investigations. This
paper will contribute to the future exchange between Japan and European countries in the field of SABO based on these
historical relationships.
Key words  laboratory of forest hydrology and erosion control engineering, education on SABO,

foreign teacher, Karl Hefele, Amerigo Hofmann, Kitaro Moroto
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A consideration on footprint of Amerigo HOFMANN,
foreign professor of SABO laboratory, the Imperial University of Tokyo

[N NI

Haruo NISHIMOTO

Abstract

In 1900 the Laboratory of Forest Hydrology and Erosion Control Engineering (SABO) was founded in the Imperial
University of Tokyo (present the University of Tokyo), which was the first educational organization for studying and
learning this field. As the first foreign teacher for teaching SABO, Karl Hefele was chosen and came to Tokyo in 1901.
He did not have much knowledge about SABO, then he returned to Germany only 2 years later. After then Amerigo
Hofmann became the teacher holding the Laboratory of SABO and stayed in Tokyo about 5 years. He left many
footprints which are not only “Hofmann works” in Seto city, Aichi prefecture, but also many papers and books
published in Austria and in Italy before or after coming back to Europe. “Hofmann works” is very famous as the
performance of Amerigo Hofmann in Japan, however this is only one resuit which is distinctly known as his
performance in Japan. And the detailed career of Amerigo Hofmann is not known in Japan. In this paper the footprints
of Amerigo Hotmann are described in the incipient period of modern SABO on the basis of literature and field
investigation. This paper is to contribute to the future exchange between Japan and European countries in the field of
SABO based on these historical relationships.

Key words : Amerigo Hofmann, Foreign teacher of SABO, footprint
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