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Who am I? Water History

"

Editor of Water History L - 2

B

Treasurer of the International Water

History Association
Maurits Ertsen P2 IWHA

International Water History Association

But in my daily life just a professor Water Resources
Management at Delft University of Technology, the Netherlands




What will I try and do today

Discuss change and continuity in water policies and
practices

Discuss negotiation and human agency

Show that “change” and “continuity” are difficult to
apply to societies/institutions/groups ...

... because within those entities differences can be
found

Offer a few approaches that allow for a stronger
theoretical underpinning of these notions
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Colonial and post-colonial
change & continuity in
irrigation development in

the Netherlands East Indies
and Indonesia
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Indische Oceaan

Indonesié

L Adas Maluiee. Lard el i Ssounpunt Bducathe Ma b bas, Utsecht 1998
COpQTE LSEM 2003
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Rules for technological development

(1)Guiding principles

) Promises and expectations

Technological
regime

(3) Design requirements (4) Design tools

(5) Artefacts and
operational rules
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Guiding principles
Mutual presence of sugar cane and rice

A Complete Economic optimization.per unit of land
regime triangle  “C MR e anas

Promises & Expectations
Developing a colony for both colonizer and
colonized
Developing empty areas through settlerment schemes

Design requirements Design tools
Discharge measurement / regulation Tegal capacity curve
necessary Water use graph (Pemali, Demak)
Canal capacities to be determined Melchior, Begemann and Der Weduwen
Tertiary unit size of 150 to 200 bouws (100 to method\for peak flows
140 hectares); to be/increased outside Java Several calculation methods for canals
Low head losses available (Chezy/Bazin, Strickler-Manning, De Vos,
Water demand (cropping pattern) nomograms)
Regular layout, size and shape of tertiary and Golongan system
secondary units Cultivation plan

Van Rosse’s labelling syste
Vlugter stilling basin method

Artefacts and operation
Romijn discharge measurement structure
Water regulation of 1936
Intake structures, weirs
Wadoeks (occasionally)
Canal systems
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The development process

1900 1910 1920

1940 1940

1870 1880 1890

et

L= .
Defining value of water

Defining

structures
Defining water Closing the
regulations deb n
Ctures and
. . o regulations
Defining unit size and canal

capacities

Defining canal design and
calculations

Defining peak discharge calculation

%
TUDelft
e




The key of the regime

* Two crops needed irrigation: rice and sugar
cane

e Within an irrigated area these two crops were
present simultaneously

o Water distribution to these crops was separated
in time, but was realized with the same
infrastructure

e Each year the positions of the crops could differ

e Each crop was to be irrigated according to the
actual crop water requirement
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I What was seen as
needed:
measurement and
regulation of water
flows
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What kind of management? Experiment!

Pategoean or Pekalen?
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What kind of management?

Oh no, Pemalil! Pategoean!

%
TUDelft
e




Fig. L.
Travaux dirrigation de la Province de Tégal .
Plan d'ensemble. '
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Pategoean Pekalen Pemali
Crop Rice and sugar cane Rice and sugar cane Rice and sugar cane
Cropping Not explicitly made
calendar Monsoon irrigation season | irrigation season in exchange
in exchange between Civil | between Civil Service (Javanese
Service (Javanese and | and Dutch) and Public Works; 3
Dutch) and Public Works cropping phases
Golongan Golongan-gjer: Originally groups of Each tertiary unit has a position
proportional distributionf tertiary units (based on | in one golongan; one secondary
between fixed areas secondary or unit includes several golongans
consisting of sawahs topographical borders);
from several desas
Golongan None 6, first one startsirrigation | 5, first one starts at October 16t
phases at November 16™; new 14 days phases
golongan starts every two
weeks; final golongan
starts February 1%
Oe€loe oeloe | Cooperation required of Not clear Originally oeloe oeloe desa; later
several oeloe oeloe oeloe oeloe golongan or
Engineering | Distribution uptothe | Water distribution within | Water distribution up to tertiary
involvement golongan-g aﬁ—mﬁmﬁe unit
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‘A typically Indian history of suffering

(Trenité 1923; 8)

1916 Commission: general water regulation for Java

September 8, 1925: Commission presents draft regulation
Not taking into account the new provinces on Java in January 1930

Economic crisis after 1929: rice replaced sugar cane
Increased pressure on water

Water boards? Balinese subak? Obligatory planting regulations?

'[...] the method so soundly tested from the division mentioned [Pemali]
[may] find broader and more systematic application’ (poiderman 1936; 9)

‘General Water Regulation for Governmental Lands of Java and
Madoera’ published in ‘Indisch Staatsblad’ of 1936
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European colonial policies of exploitation and development have always been
closaly associated with irrigation. In this book, Maurits Ertsen exploraes how the
Dutch realized their irrigation efforts in their most important colony the Netherlands
East Indies, modern Indonesia. Colonial agrarian policies, irrigation goals and
technical goals appear to be closely linked in a so-called technological regime.
Within the structuring context of this regime, irrigation enginears created what thay
percaived as locales of happiness for Javanese farmers and sugar industry. Although
the agro-political realities in Indonesia and the world have dramatically changed
after the Second World War, Dutch irrigation engineering continued to be based
upon the design approach developed in the Netharlands East Indies.
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About the author

Maurits Ertsen Is lecturing irrigation at the water resources managemant group

of Delft University of Technology. His teaching and research centar on the close
Interaction betwean human action and system behavior In irrigation. His work spans
modern, historical and archeological times and covers many regions woridwide.
What binds all these realities together is irrigation itself, this fascinating confusion
emerging from social and material structuration processes.

e .

Colonial irrigation in the
Netherlands East Indies
and its remains, 1830 - 1980
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Published by VSSD
URL http/Awww.vssd.nl/hif/f043.htm

ISBN 978-90-6562-241-9
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The development process

1870 1880 1890 190 1910 1920 1930 ]|940
| | ?? | ?2? |
Defining value of water Defining
structures
Defining water Closing the
regulations debates or
structuresjand
. . regulation$
Defining unit size and canal
capacities
Defining canal design and
calculations

Defining peak|dischargejcalculation
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Guiding principles
Mutual présence of sugar cane and rice
Economic pptimization per unit of land
Separation of irrigation and.drainage canals

Promises & Expectations
Developing a colony for both colonizer and
colonized
Developing empty areas through settlement schemes

Design requirements Design tools
Discharge measurement / regulation Tegal capacity curve
necessary Water use graph (Pemali, Demak)
Canal capacities to be determined Melchior, Begemann and Der Weduwen
Tertiary unit size of 150 to 200 bouws (100 to method for peak flows
140 hectares); to be increased outside Java Several calculation methods for canals
Low head losses available (Chezy/Bazin, Strickler-Manning, De Vos,
Water demand (cropping pattern) nomograms)
Regular layout,/size and shape of tertiary and Golongan system
secondary units Cultivation\plan

Van Rosse’s labelling system
Vlugter stilling basin method

Artefacts and operation
Romijn as main discharge measurement
structure
Water regulation of 1936
Intake structures, weirs

Wadoeks (occasionally)
Canal systems
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Policy: early closure (before
1910), with one exception

Details (design approach):
mixed closure, but most late
in the colonial period (1920 —

1940)
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Netherlands East Indies: continuity
in “policy”, change in “details”

Continuity

(1) Guiding principles (1) Guiding principles

g
(2) Promises and (2) Promises and
expectations expectations
(3) Design requirements (4) Design tools (3) Design requirements (4) Design tools
—p>
(5) Artefacts (5) Artefacts
and operational and operational
rules rules
Change
Early period Late period
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Independent Indonesia: continuity
in “details”, change in “policy”

Change

(1) Guiding principles (1) Guiding principles

>

(2) Promises and (2) Promises and

expectations expectations

(3) Design requirements (4) Design tools (3) Design requirements (4) Design tools
=
(5) Artefacts (5) Artefacts
and operational and operational
rules rules
_ _ Continuity

Colonial period Indonesia
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Something like leap-frogging

/NN
/I\S\"\é?/ NS

Early colonial NI Late colonial NI Indonesia
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Something like leap-frogging

/NN
/I\S\"\é?/ NS

Early colonial NI Late colonial NI Dutch international
activities

%
TUDelft










Three main points

Social or organizational learning is a pretty strange term ...

. ... when taking into account that only people learn
. ... when taking into account that goals differ
. ... when taking into account politics

Any government is polycentric ...
. ... when we allow for (always occurring) power and
interpretation struggles within a bureaucracy

Societal processes are not linear ...

. ... as different ‘speeds’ of change/continuity are found
for and within different groups on different subjects

. ... as politics does not drive technology nor the other
way around
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Al achel
W Durham Ra(jca?'sﬁn

University Center

Colonial and Post-colonial
irrigation development on the
Gezira Plain
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A kind of timeline

1905 - Sudan Plantations Syndicate
1906-1925 — several smaller cotton systems

1911 — tests in Gezira area

1917 — agreement between SPS and Sudan colonial
government

1925 - start Gezira with 300,000 acres, opening Sennar Dam
1926-1940 - several extensions of the area

1950 - Sudan Government takes over Gezira, start Gezira
Board

1956 — Sudan independence
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1990: World Bank project

How, to fmprove Gezira.

Night storage: a system to avoid the
necessity to irrigate during the night

" The night storage reservoir concept
was introduced in the design of the
first 300,000 [acres] in the mid 1920's
when it was realized that tenants
were opposed to irrigation at night ”







Night storage
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Night storage

Start of new day time
irrigation period = g

%
TUDelft




Night storage

Start of new night
time filling period
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Night storage - 1924

Engineers : design for continuous
flow in main system and field
system, “A Hobson’s choice "

Managers : irrigation during day
only, had said so “again and again "

Reason mentioned: “Farmers are not
adapted to night irrigation ”

Actual reasons:

- Supervision easier during daytime

- British staff want to sleep too

- Rhythm of earlier (smaller)
schemes was similar
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Night storage — 1930s

SOMETIMES T LIE AWAKE AT NIGHT,

In the late 1920s and the AND T ASK,“WHY AM T HERE?”
1930s, the system was

extended in three waves

o

Each time

Engineers: continuous flow! Night
storage “the wrong principle "

Managers: night storage, same
reason: “farmers are not adapted
to night irrigation "

Outcome: night storage

4
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Night storage — 1970s

Probably kept pretty well until thel
late 1950s

But 1960s and 1970s: night
irrigation by farmers!

Day and night rhythms in the
canals and fields changed

But not on paper: all the official
documents in the 1970s still
mention the system as the basis
for Gezira irrigation

Nowadays: no night storage
anymore, in practice or on paper
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The metaphor:

Negotiation and improvisation
in environmental policy

developments and societal
practices
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So, where do we stand now?

Change and continuity is different for specific areas and
groups in society

Negotiations and human agency are important to
include in the analysis

7" \

“Negotiations”, “human agency”, “change” and
“continuity” play out within environmental contexts

Nature has a role to play
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Tagkistan

Jimme & Kathmir

Balucbas

LEGENDS
Int2rnational Boundry
7/ Provincial Boundry
Coastal Area Boundry
Canal Command Area

o Rechna Doab
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Number of tubewells in the Indus system

700 000
600 0007
500 000+
400 0007
300 0007
200 000~

Number of Tubewells

100 000~

O .. - - — - — — B

1965 1970 1975 1980 1985 1990 1995 2000 2002

B punjab B Sindh ONwFP O Baluchistan B Total
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1000 0.5

Same direction? Correlation??
800

800

rao

OO

a00
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How to explain this?

» There seems to be a relation — =
between climate el ey
(temperature rise) and warminibnngcnallthesefilmcr&ws?"
water control (number of I
pumps) 4

e Response to changing ’ .l
climate???7?7?7???? : .

« 1 0 1 2 3 4 5 x.h
_T
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A CHAJ DOAB RECHNA DOAB
Depth inm
above m.s.l.
190 -

I
180

v 1960 =" AL~ 5

ML ~—1020-————— S R
el — preirrigation - ___ -~
150 |

0 20 40 60 80  100km

BARI DOAB

e Groundwater level rise after colonial irrigation

e Drainage pumps in the 1960s
e Converted into irrigation pumps
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So, the rising number of tubewells in the Indus basin was an
unforeseen side-effect of another policy

With undesirable consequences in terms of water use and quality




Some theoretical support for
negotiation and improvisation
in environmental policy

developments and societal
practices
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Negotiations Contesting Development

Power relations ¢ Projects and Local Conflict Dynamics in Indonesia

PATRICK BARRON
RACHAEL DIPROSE

Development is conflict i woain

One may want to keep it
within limits ...

... but there will be
conflict anyway.
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The German philosopher/sociologist Habermas

Action theory and theory/model on societal development

Lifeworld

private public

- A

power

J\/7

economy state
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= Social practice

tredinm and the outcome
of the actions of the agent.

B W
i
ﬂ Agent T
Stracture 3 !
Dmaality of stracture: ! 5
the structure iz the q ‘ !
EL

Action

Giddens
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Foucault
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Reassemblince

the Social

%
TUDelft
e




BRUNO LATOUR

Reassembling the Social

ol M . ) :13;,|-1'_1-|-!|-i-".“|
\ T |

ANT - Actor Network Theory
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“An actor-network is traced whenever, in the course of a
study, the decision is made to replace actors of whatever size
by local and connected sites instead of ranking them into
micro and macro. The two parts are essential, hence the
hyphen. The first part (the actor) reveals the narrow space in
which all of the grandiose ingredients of the world begin to be
hatched; the second part (the network) may explain through
which vehicles, which traces, which trails, which types of
information, the world is brought /nside those places and
then, after having been transformed there, are being pumped
back out of it narrow walls. This is why the hyphenated
‘network’ is not there as a surreptitious presence of the
Context, but remains what connects the actors together.”

(Latour, 2005, p179-180)
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Do not distinguish at the start
between structure and actor

HHCITV diid 111daulv. 111T LVWU pPdli Lo dl T CToocliuudl, 1ITHILT LU ICT

Start with the actor

hat~rlhaAd: Hlha carAanAd Aark FFlha nakhiwiArl, mMmAav avnlain HhrAaniAah

Find out how the actor links with
other human actors and non-
human entities

‘NATWNFK’ IS AT ThArA AQ A QlIFrenTITINII] NrecAenrA NT The

As such, build the network

(Latour, 2005, p179-180)
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Some final words

1. Change and continuity is different for specific areas and groups in
society

2. Negotiations and human agency are important to include in the
analysis

3. "Negotiations”, “human agency”, “change” and “continuity” play out
within environmental contexts

4. Nature has a role to play

5. There is no “inside” or “outside”, or “local” or “context”

6. Networks are created through human agency engaging
with other human agents and material realities

/. Any pre-suggested division in terms of levels, contexts or
relations needs to be avoided.

8. The resulting networks link short and long term human
responses to and within environmental contexts
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