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Working as a bridge over Holland and Japan,—
A lished great achie of the engineers coming from Holland
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Japan-Holland Interchange 400th anniversary
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Contributed to the modernization of Japan through water governance work

After the Meiji Restoration, the government of Japan has set its direction for the modernization
of the nation and tried to invite many foreigners from foreign countries to introduce the new technology
in the area of science and industrial engineering. J. de Rijke and G. A. Escher came to Japan on
1873 (Meiji 6) from Holland assuch foreign civil engineers. Since that time Escher has stayed
for five years and J.de Rijke has continued to stay for thirty years long in pursuance of working
for civil engineering projects in eacharea of Japan, and contributed to buildup of infrastructures
that have to be the must for the modernization of Japan.
The first confronted project of them were the improvement work of the Yodo River basin, which is
called as the first modern river work of Japan. Started from this water governance work at the
Yodo River basin, J.de Rijke has engaged invarious river improvement projects of the Kiso River,
the Syonai River,the Yoshino River and the Tama River.Aside from other Dutch en-gineer'sreturning
home one by one, he separately stayed at Japan for the purpose to challenge difficult undertaking
projects energeticallyaiming for realizing the safety river governance.
Onthe other hand, Escher have engagedin various civil engineering works such as port improvement
designing of the Karo Port,the Mikuni Port, the road and bridge construction projects in Yamagata
and in Fukushxma the designing of the waterline of Yokohama city waterworks, other than the
the river impl works at the Kuzuryu River, the Chiyo Riverin Tottori
Prefecture, and the Shinano River. After hisreturning to his homeland he continued the contribution
through his engineering suggestionssent to de Rijke in Japan from his country. The footsteps of
such engineers invited from Holland shall deserve special mention inthe interchange history between
Japan and Holland lasting 400 years.
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J.de Rijke
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's came from Holland

1872 (Meiji 5)

The Meiji government invited the Dutch engineer Doorn as * Cyo-ko-shi',
a chief engineer for the construction of the Osaka Port and the improvement
work of the Yodo River. From this moment, he started his engagement for
the large river improvement works and the Sabo (Erosion control) works
of their water source areas.

73 (Meiji 6)
the request of Doom, three chief engineers J. de Rijke, Escher and
yssen were invited to Japan together with 4 engineers from Holland.
her who was a budding engineer of river engineering at the Interior
inistry Bureau of Holland his own person to
sent to Japan. After their arrival at Japan the four engineers Doorn, de
e, Escher and Thyssen started their research work n combination for
imeasurement of the Yodo River and the Osaka Port.

1875 (Meiji 8)

De Rijike in cooperation with Escher have drawn up the project scheme of

improvement work for the Yodo River and submitted this to the government.
is document pulled a trigger to start the improvement work of the Yodo

@ver that was the first modern river project of Japan.

Under the insituction given by J.d Reike, the siane masomy Sabo
rosion control) aboideau bank has been constructed on the Fudo River
at s the tributary river of the Kizu River. This is the oldest Japanese

jodern aboideau bank called "De Rijke aboideau bank".

«W 1876 (Meij

i
Escherand Jrhyssen have moved to Tokyo as both were ordered toassociate
in charge of projects to be deployed at Kanto area. Escher have started to
engage in the improvement project of the Mikuni Port, and after that he
have contended with the improvement project of the Shinano River and the
Niigata Port, direction of the civil engineering works at Yamagata Prefecture
and at Fukushima Prefecture, and the designing of the waterline of Yoko-
hama city waterworks. On the other hand, the proj ecl related tothe Yodo
River has been made to be supervised only by de

1878 (Meiji 11)
smm home of Escher. After his reinstatement at the Interior Ministry

ngineering Bureau of Holland, he continued his backup to de Rijke stayed
Japan from his country. Under the instruction of J. de Reijke, the Sabo

(Eloslon control) works have been carried out at the Yodo River basin as

part of its improvement work. Also, an aboideau bank has been built upon

the upperstream of the Kusatsu River, that is called nowadays as "Holland

dam".

1880 (Meiji 13

Retur home of the engineer Doorn. Other Dutch engineers have also
returned about that time, only de Rijke separately kept staying in Japan.
Matsukata, the Secretary of the Interior Ministry made a visitation of the
stone masonry Sabo (Erosion control) aboideau bank on the Fudo River.
De Rijke made the presentation of maquette and drawings of Sabo and
river improvement project to the emperor who has been staying atKyoto.

1884 (Meiji 17)
Based on the design of de Rijke Japan's first and western styled
waterworks system has been fumished.

1897 (Meii 20)
Started the improvement work of the Three Rivers of Kiso.

1889 (Meiij 22)
Under the instruction of J. de Reike by the design of Gisaburo Tanabe,
the *Yoroi dam* has been constructed on the Tenjin River.

1897 (Meii 30)
Started the improvement work of the Yodo River.

1903 (Meiji 36)

De Rijke after his 30 years stay in Japan became 60 years old and decided
10 return home finishing his lfe in Japan. For his years of contribution
Japanese government awarded him a decoration of the orderof the Sacred
Treasure, Gold and Silver Star. The government of Holland_awardedhim
a decoration of “Oran-ena-sou* and the *Holland Lion Insigniar.

1913 (Taisho 2)
J. de Rike died at age 70.

1939 (Showa 14)
Escher died at age 96.
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Water governance works extended at the
Yodo River basin and the influence

The Lake Biwa often triggered floods from ancient time
and gave damages to the area. And thus, forerunners
have worked out with considerable effort how to mana
ge governing the LakeBiwa with its only one out fluw,
the Seta River by repeatedly making trial and error. [
The Seta River has its geometric condition of narrow
suffocating neck around the areaat Nango village (Present.
Nango in Ohtsu City) and the volume of flow-in sediment
has been dropped down whenever it rained from the:
Mt.Tanakami area where used to be the bald mountains,
and such circumstances have easily generated rash of
floods in these days. After finalizing their investigation of
such conditions, de Rijike and Escher have started their
action toward constructionof Sabo (Erosion control)
dams in the key areas utilizing advanced engineering te
chnology of Holland and carried out the river improvement LVIB newly constructed Holland dam, which was. mma with the memories of Japan-
work beside they persuaded to control destructive lumber- fi v rarchiance 400 anversary

ing ofmountains at the upper stream of the Seta River.

Such activities leaded by the Dutch engineers improved E:

gradually the safety of water governance of the Yodo Yoroidam

Fiver hasl The word "Yoroi" means armor suts
iver basin. of feudal Samural's weapon that is

purposed to secure the body from
extemal atiacks. The name of s

en named after this
episods
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Maijor water governance works at the Yodo River basin
extended by the engineers came from Holland
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Improvement work of the Yodo Riber and Sabo works at the Yodo
River basin
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Yoroi dam on the right side tribunal flow of the Tenjin River
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atrbutary river of the Kizu Rive.
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De Rijke aboideau bank on the Fudo River, a tributary river of the

Kizu River
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The Sabo aboideau bank constructed by de Rijke utiizing 16 types of Dutch enginsering § Z % Matsukata, the Secretary of the Interior Mi-
method of ol for | P - nistry made a visitationof the Sabo aboide-
‘made improvement work. s au bank on the Fudo River.
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The Lake Biwa
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The Lake Biwa located at the center of Shiga Prefecture is
the argest lake in Japan having s surface area of 674 k.
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The Lake Biwa forms a natural water reservoir storing
‘abundant resource that is to be supplied to the habitants
of approximately 13 millions of the area, S higa, Kyoto, Osaka
and Hyogo prefecture as life water, industrial water and
electricity generating water, so the lake is called as
“Water Bearer of Kinki".
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‘TheYodo River basin is expanded to six prefectures covering
Mie, Nara, Kyoto, Osaka and Hyogo and the width of its area
is reached to 8,240 km:
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The out flow fiver from the Lake Bivwa is the Seta River only.
This river changes its name to the UziRiver

which is combined with the Kizu River and the Katsura River
around Yamazaki, Kyoto then forms the Yodo River to flow
down the Osaka plain to the southwest direction. Then it
pours into the Osaka bay in combination withthe Kanzaki
River and the Okawa River.

LAKE BIWA

*

odo River basin
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The Lake Biwa was bom in about 6 million years ago and

isnominated as the third oldest lake in the world, where 14

indigenes species of inhabitation are counted.
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From the four side surrounding mountains various 121 fivers
are pouring into the Lake Biwa.
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The Yodo River basin has been developed from the daybreak
of the historyand functioned as important water transport
for long. Currently it is utilized as resource of water supply
system for many purposes such as civil water, power
generation and irrigation.
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The work method applied by de
of civil engineering technology
he introduced the traditional meth|
of sabo engineering which is b
ditions of the site.

For such invention of engineeril
him a great help from the techni
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16 types of Dutch engineering method
BaEE
Aboideau bank made of macadam
HEaERE
Aboideau bank made of natural stone
THER
Aboideau bank made of sand
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Aboideau bank made of san
with water pass supported by
lattice netting

ply adopting the methodology
lland to Japanese rivers, but
created his original methodology
ocation and geographical con-

it ismentioned that Escher gave

EEiEE Aboideau bank made of macadam

ERICIEIHERT, BRIC  An engineering work method to

settle an aboideau on the mountain

FOFAERBLTILIZEN  Sream that hold rain water and

[CFBHEEBIC. HROFLE gives humidity to the area and

- stableness to the valley. It protects

FALEL. BEERESHIEED  fow out of sediment and fall down

BEOMRERILT BTk of the hilside siope onthe both side
of the valley.

Aboideau bank made of sand
with water pass supported by
masonry stone

SeTHEIR
Aboideau bank made of nett-

ing lattice working of brushwood HERER
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ointed straw netting worl ZOFEEIAERNTIE B

1
2
3
4
5 KHATLIER
6
7
8
9

HiLLEREE T GEIEERUT

Shelf stopping jointed straw .

netting work Aboideau bank made of natural stone
. The same method with the method

HLLERET of aboideau bank made of macadam,

Shelf stopping jointed lattice  exceptthe pointthat uses the natural

netting work stone in the mountain stream instead

of macadam.

REET

with hardened base
WEAT
Nursery tree lading work

5 EAKER

Nursery tree planting

BT

0 Root stone masonry work

'| HHILIER
Shelf stopping aboideau bank g

2 TfRIET 3 IS TEEHPLUBOUEBGE
Sand straw bag stoppage work YHBET. ANToTL3L

3 TERIMRET BEBED ERBICHRE .
Sand straw bag stoppage work T RO FRDIE T ZBALET

Aboideau bank made of sand
This is an aboideau bank to be
settled on the mountain stream
or the recessed surface on the
‘mountain slope to hold the falling
E down sand on thew upper side
] 6 IR B, e . ofthis o protect the depth of the
Bank protection with lattice river bed lower stream become
netting shallow.

1
1
1
1
1
1
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WEAT Nursery tree lading work

RO LR TVSIEICHEL,  Provided to prevent the semmen'w
I he

TBOETAEBLT 20, sliding down on the slope where the

sediment discharges easily.
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Jointed straw netting work

Provided to prevent the sediment from
sliding down on the slope where the
sediment crumbles easily as well as to
make mountains wet by impregnation of
rainwater with straw layers. This is created
on a basis of the Japanese traditional
technique "Terracing works with straw"
in addition to Escher's advise in his native

BUTIEDLELIEED:  country.

Importance of forest conservancy warned by de Rijke

The episodes are brought down telling us that how respectfully de
Rijke thought the forest conservancy.

One of his episodes, it is heard, when he went to see the Kizu River
and the Uji River basin (area of current Kameoka city, Kyoto Pref.)
in January 1881, he was very disappointed to see all the surround-
ing mountains that had been bare mountain. On the way,whenever
he met a woodcutter who shouldered a bundle of coppice,de Rijke
glared it. Then he strongly blamed an officer for their \destructive
lumbering of woods necessary to cover the mountain surface. And
he also lamented frequently to find piles of coppicein front of each
house along the route. The officer was affected to see it and had
let habitants hide away coppice while leaving de Rijke to rest at a
teahouse.
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Covered with sods

Typical Sabo (erosion control) works - Hillside
slope vegetation works

Hillside slope vegetation works is a kind of
constructions to prevent weathering, erosion,

and crumbling of topsoil, as well as sediment
discharge by introducingvegetation into a steep
slope or a crumbled slope.
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Black pine or broadleaf tree etc to be planted
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Hollander engineers were eng:
Japan by utilizing European civ|
of such Hollander engineers

orks in various locations across
hniques. The traces of activities
remains at ‘every place, some of which have

been playing a role in active service such as at arc-jetty of Mikuni port.
Each of them may representa monument that tells us the history of interchange

between Holland and Japan.
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Design planning of Osaka Port

Osaka port had not allowed foreign large steamships to
enter into the port due to its location 3 km upstream of
the mouth of the Aji River, thriving as the largest mercantile
city in Japan in the period of later of 19th century. For
this solution, the construction of a modernport had been
started. De Rijke had approached about design planning
of Osaka Port requested by Gozo Tateno, the governor
of Osaka pref. at that time, after settled forthe time being
of the Yodo River improvement work project.

He submitted the *Design Planning of Osaka Port* in
1894 (Meiji 27).
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"Design planning of Osaka Port" drawn by de Rijke in 1894 (Meiji 27)
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Improvement work project of three rivers of Kiso
This was a big project that were intended to realize three purposes:
the perfect separation of the Kiso River, the Nagara River, and the
Ibi River, the prevention of flood, and the availability of water
transport by flowing the stagnated water; of which investigation,
planning, and designing are totally organized by de Rijke.

This was a major work taken for 25 years from 1887 to 1912, resulting
1o the current aspect of the Kiso River.

From such history, de Rijke is called to a "Creator of foundation of
the current Kiso River".
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Present Mikuni port
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The downstream of Kiso River
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Improvement work project of three rivers of Mikuni Port

This was an improvement work planed by Escher in 1876 (Meiii 9)

for following three purposes:

1. Building the bow shaped jetty to guide the river flow to prevent
sedimentation intercept the window blow from west to ease the

traffic of vessels in the port.

2. Restore the stream force of the Takeda River inside the internal
port to maintain the depth of the right bank of the Kuzuryu River.

3. Settle the "T* shaped crib on the left bank of the Kuzuryu River
to maintain the smooth trafic of the vessels.

After Escher retured to his country, de Rijke followed this project
and led to complete this work. The jetty constructed at that time has
been playing its role even today as a breakwater and a guidewall.
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Accomplishments of the rs coming from Holland
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During the Yedo period when dits gate to the world, only one
window opened to the weste Holland. Up until the end of this
era all the western technology' nowledge have been transported through
Holland, that played a greatrole for the development of medical science and
natural sciences. The engine e and Escher,came from Holland
to Japan after Meiji reformation all many to Japan and havecontributed
to the modernization of Japan.
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Accomplishments of the engineers
coming from Holland

Not only simply carried out the works in the engaged projects AT . DT EBICEDELE (18735) &ZOBIRA
the engineers,de Rijke and Escher have authored their books De Rifke's origina hancwriting old book (1873) and s transiaton.
suchas" Dukaf',

technology and *Sabo Ryakujyutsu® Summary of sabo tech-
nology to nurse following Japanese engineers.Moreover,
Escher helped the activities of de Rijke in Japan from his
homeland such as to coach him the most advanced * Stable
calculation method of structure® When de Rijke executed the
engaged Sabo project, he have not just simply adopted the
methodology of civil engineering technology brought from
Holland to Japan, buthe introduced the good points of traditio-
nal method positively and created his original methodology
of sabo engineering which is match to Japanese conditions.
As such the methods taken by the Dutch engineers were
nursing the leaders of the relative country of their assignment
in order that they canstand alone, assisting the technician
stayed at his assigned country from his homeland, and conside-
ring, creating the backup method that s suitable to the actual
conditions of the assigning country, that are the common
method totoday's international cooperation activities. In this.
sense, it might bementioned that they were the pioneers of
the international cooperation activities.
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The *Yorol dam" constructed on the upstream of Kusatsu River by the design of Japanese engineer Gisaburo Tanabe, under the instruction of J. de Reilke,
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Scientifically and rationally planned project

For example, to the start up of river improvement project, it has
been traditionally carried out in Japan to fit the need of the
moment, at the site, on the ever-obtained experiences. But the
Dutch engineer delegation carried out it very logically to set up

the project economically after executing minute field investigation,

taking a metrical survey, putting distance indication plates,
making up of maps and hydrographic chart. Such scientific and
rational way to carry out the project gave a great influence to
Japanese civil engineering project after that
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