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Executive Summary

This document proposes Japan’s strategic promotion of research on the integrated
modeling system to establish a method to design and build a water utilization system

sustainable for nature, people, and society to solve water issues in the future.

The stable supply of water is indispensable for maintaining human life and cultural
living. However, even until now, around 1 billion people worldwide still have
difficulties in getting access to safe water. Further growth of the population and
enhancement of living standards will rapidly increase water demand, and inevitably
cause more serious shortages of water. In addition, the scale and range of water-related
damage to societies and economies, such as the deterioration of water quality and the
expansion of drought areas due to worsening environment and global warming, or
frequent floods by heavy rain, have been continuously expanding. If the human
population increases further, it will be difficult to ensure our lives only by continuing to

rely on the nature unilaterally.

To find an essential solution for water issues as a worldwide emergent task, it is
necessary to have a big-picture strategy to utilize nature such as water resources
effectively and sustainably, while fully understanding and considering the differences
in nature, climate, and social and economic environments of the respective regions
where people live. Especially for emerging economies, we should urgently propose a
new form of social infrastructure that visually incorporates an integrated water

management strategy into the design, construction, and operating processes.

Boasting high coverage for water supply and sewerage, high water quality level as well
as stable water supply, Japan is thought to have no nationwide essential water issue.
However, with expected drops in tax revenue and demand due to declining birth rate
and aging population, the serious issue has become how to maintain, secure, and
manage the aging water infrastructure. Taking all these factors into consideration,
including how to evolve the current energy-intensive water supply and sewerage
systems, long-term sustainability on the scale of centuries, and enhancement of
durability against massive disasters and accidents, the fundamental review of water

services 1s required.

To build a sustainable water circulation system, we should promote effective use of
water resources, restraint of environmental burden, and conservation of energy and
resources more than ever. After integrating three concepts related to water—flood
control, irrigation, and environment—which had been developed separately for

historical and other reasons, we need to understand the water circulation system
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comprehensively, and optimize, manage, and operate it to solve the issues. Under the
present circumstances, however, we cannot easily achieve this, due to restrictions on

technology, cost, human resources, and systems.

One of the crucial technical barriers is the lack of an integrated modeling system,
which represents the entire complex and large-scale regional water circulation system
intertwined spatially and temporally and is used for various simulations.

Models related to the water circulation system consist of artifact models such as dams,
water treatment facilities, and conduits; natural environment models such as rivers,
lakes, and groundwater; water utilization models such as water for various purposes;
social and economic models, and so on. These models have been studied and developed
independently by specialists in respective fields. Because complex problems related to
water circulation cannot be easily solved by a single model, collaboration among
multiple different models is required. However, the research to serve as the foundation
of the collaboration and integration has almost never been conducted. Without the
integrated modeling system that enables collaboration among various models, it is
difficult to precisely visualize the entire image of the regional water circulation system
we are aiming to build. Without quantitative and qualitative evaluation data, a proper
judgment cannot be made when presenting the vision of a new smart city in developing
countries or when optimizing water supply and sewerage facilities in a certain river
basin in Japan by integrating the existing water infrastructure.

Without being researched and developed based on the actual targets, the integrated
modeling system cannot go beyond the scope of academic interest to be implemented in
society. It cannot be deepened without active contact with actual technology. Therefore,
we propose selecting some regions at home and abroad and target systems to be
implemented, and organizing a research team in each region. We will promote research
and development aiming to solve specific issues by working in a team optimized for the

different situations of the respective regions.

More advanced technical barriers include the lack of the viewpoint to see the regional
water circulation system as a part of the comprehensive system including social and
economic environment, and the immaturity of the systems science and technology to
support system building. Also, more advanced “barriers to system building” do not
apply only to a water circulation system. We face similar issues in most attempts to
implement technology extensively in society, such as social infrastructure for energy or
other resources. Unfortunately, a scientific method to overcome these issues is yet to be
established, and engineers’ skill has not been developed sufficiently to solve them.
Moreover, in the actual development stage, even for an artificial system that can be
handled as a relatively closed one, most of the designing and building process relies on
engineering methodologies such as enterprises’ manuals or engineers’ expertise, and

has not yet been systematized scientifically. If the scale, complexity, and time range of
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the system expand to the level of the regional water circulation system we are
attempting to handle here, it will be impossible to cope with it only by the conventional

engineering approach.

To work on building the regional water circulation system, we should not see it at the
same level as designing and development of an artificial water treatment plant. Instead,
we should see it as system building at a higher level, including nature and social and
economic environment. With this perspective, we think that we can exceed the limit of
the research and development conducted from the viewpoint specific to water issues,
thus achieving new results for social implementation of the system.

The strategic research for building systems, which has been proposed by the CRDS up
to now, is a procedure on what to consider and how to proceed with building in the
planning, executing, and implementing stages in the research and development project
of the target system. With the knowledge accumulated by conducting the project
according to the procedure, we also aim to deepen the system building methodology,
which is still based on an engineering approach and not systematized scientifically, and

develop a part of it as a new academic field.

Furthermore, this document also proposes a new research system structure and
promotion measure, which is to divide the research team into a group leading the
strategic research for building systems, a platform group for implementing the
integrated modeling system as software and a water specialist group in charge of the
development of water-related models. The three groups will organize heterogeneous
research teams, and active interaction between the groups will lead to the social

implementation of water systems.
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AFZOHERBOMRARZEICOSNWTHEFRE NS, BEIEX. Common Modeling Platform for
water-material circulation analysis QDM TH O . B LERMBERBSHEPADPIMNTZD
OHyMos DEANBZEZTEZMRUDDFLRICDODSONEMRET SV T2 —ALATHD,
CommonMP DY =Y P AENDHBZRIIUGEEICHIZ D TLD,

OHyMos DB #IE. FSBRETIVCT -V Z2R2ID TkFl 2E€ICE. TNZBUTCER
EFIEODT—IDEESEITSCETHD. 1 D1 DOBXREFTIVERFNST—IEZS TR
D, STIEZETE. BREZEFICESHT, L. ERORBEBRLEZAXRETIVONBETDE
NWORBRKICTE>TND, BERETILADBZICDODWTREERETILAINTEZITRHFDED.
BEETILDERBET —IBRSOERICEDVZEZRETIVODERICEDPITICENTED,
ERORBEHERLE TBEEEI 717I] EVWDTFIALITPAILDSEET D, ZDEH. £
BETILDZREIERE. BEEZI 7T TERDPEDKIDIICDBDN >TNDINZERTEDX
DICTIE>TWND,

CommonMP D #IE. Windows 7005 ATHD. GUIIREDEAHAEINTHRO. GUI
NR—ATBZDHBEZTOCENTED. EVNVODRICHD. OHyYMos ' TFF X DT P A IVICE
ZETIVEDHBERRERITDICXT L. CommonMP TIEZNEZMICEIDRLTNDED., 18
BHICIERELOITL, NSIAXA—FDHREDOMHREDHRTEREICE GUIDFATEDZH., B
BOLETT—FEANTDCENTED, 5IC, FEBICTNE GIS Y RFT ADEHAEN
TNWT. BERFMADHIRIEIHDDEDD GIS ERMATEDLDICE>TND, HRBZEEHY I
AL—YaVEULUERREZGIS TRICENTE, ZRTWBEE 2 —CEXTM LT D,

OHyMos. CommonMP EEICHEFEARBESINTRD.. ZLDSNBENZDHERICESLZE
TIVEBEITDCENTED,

MEDIRREZENTIDETOHT7TDXIDICED, SERETILOHRBEED (-5 10 F)
ZHEUEEDN TSy T2 —AERD, BRETIVOKRERDEDNZDTISY FT % —
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AFCREESND, CNODERETIVEALIAIDIZIA IV —Y3aVEGTDOCEICKDETILOD
MENHSNDIDITTHDN. ZOBROHERNE MNEFl FEZANTEREILSNTND,

BEETIL TSI —LIZLBEEE
ﬁﬁ‘%v’")l/_/75‘yl~
0O #FHBELE=ETIL IJ+—LDERE
Nisee (=ERETI)
% @ "BERETIED
b (Foansns 1ot T47
PUYUTILFALL
F—ARUEZEA~D
x 52,
;i R BT DR, etc.
7 __étﬁ‘p’.‘llﬁ
v ZEAENR) BB SN -ERET LEREL. BITEET T3

http://framework.nilim.go.jp/ #5&(Z{ERK

M7 HEEFIN/ TSV T2 —LDAA—IE

- EATCTHERESNEMSETIL TSy T2 —A

ENTHEESNLEHREETILE UTIE. P X AHEE T EKO HEC(Hydrogic Engineering
Center) ICTHEINEZE HEC YU —X, D03 RREZBICRNWTEE=NEZ MMS (Modular
Modeling System). T YV —2KIE - IREWRT (DHD [CKDBEE=NEZ MIKE YU =X
CREFAN DD, WTNEGUI ZR—-XE L, HAKEETHTEDOBNICHIELUIZHREETIVE
ZEHELTNDENDBHZE D, PIYPTRIBICDH O MIKE Y =N F I PO FRI Y
H—FRICBE>2TWNWD, COYJ—=XICIE. Mike 11 CINNDEFTIVYITVIT D7), Mike
Basin GRIZEFT UV T). Mike SHE (&M ETIV) BE. BRICMHUTZHRIRY D
DIPDISIAVTYINDD, =5IC. MikeZero EWD AV TS—ZBNT,. CTNS5DET
IWEREITDCETIEICEO>TND,

HMETSYEITxa—ALEULUTE. OpenMl PYY I —-Y3VICKD OpenMl (Open
Modelling Interface) B'®» 2. ETILEETIVERBE T DRHD A VH —T 1 — A{EH (Open
Ml Standard) ZPVY YT =Y 3 VICRNWTRDHDDENDHEEN DO, CommonMP DEE TS
EICEUT D, Z—TIVV—RATHIDICH. Z<DOSNENZOHRICE CETIVEEET
BDCENTED, L. GUIZRBRADEEEBIC, T—HAIR=—XDGISBEHRBET—IEAIC
XMHITDENDIBEEED,

REETIVL/ TSy D x—ANRZDRE

RIRDBEECLUTIE. MTD=REZEITDICENTED,
1. ERETIVOBRSCE SO THBERDOBBZRLCI I VYT THEECW
2. BHESSHEZTONEN DD
3. VRUREFTIVOTSY b D74 —ADERDARBESNTRSTHEFEDIEEERD
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1CDONTIE BRETIVDEARARSORELUCHABICTITDIERY —ILTHDIENDR
CeAIT D, BODERUCETIVIESODBEHICKRS UTERICHNTNDEZH., S5ICH
ZIDIBRMIBELCLNNDTHD, FT. RICHBIYRATAICESDOY AT LAZHAATIED
CBNWZELTE, ZOEMEFMIDTHATHEILTCRSTF. CORTEIYEYT 1T
ZREUTUE D,

2[C2D0WTIE EEARBHRETIVREOFEQWIEE, ERROLWIMEEND T ENK
HoNnd, HKFALCHNWONDIMEERY AT ALCENT, EDODDMKRTERRICREZER
BIULP Y YITNNFRAZEGTOLIDBEBEECHD. PYTYYITIFAICSNTEIDTNZR/IND X
—SHNDOSBARBHEENRETDICH., ZCICHNBEHBEREDIXRABRITEIDENIE
35CCﬁT§EHO%®$5EM@ﬂT§E<TH HKFATED ZDDE NIRRT
CRETILDBREZSHDICEEITER

3 IEDNTIFE. MIKE ¥1J— 2®&DL\Eﬂf“f%%ﬂﬁ%ﬁﬁ%@%t“iﬁ%@%
TROR/BEATERNEN>EREN DD, LENO>T, BODHRELECERETIVEREFD
ETNWNICHEIDENODECERTERN., —7. ENEEDEEI DY AT ALAICRNTIEL,
I-—YDBNEDEICT URRICTN T DERFINEO>TNDEWNOEX Y FEDHD.

MEBBREDETINETSY I —ALICHEULEIDEURBEICEITONDRETHD
M. ZNUAICHE - BEVNBRERZRSETIVICHAFADSCENRETHD. EVWOREE
BEENWZD, CORIE, BREUTHE - BBFNBRETIVEBEULMBOETIVLEHRE T DEN
SPTO—FHELVNDHABSHLESHTIEFTITINENDH D,

SRE

- OHyMos | REBAREHEMRRZE (http://hywr.kuciv.kyoto-u.ac.jp/ohymos/index.html)
- CommonMP : CommonMP 3>V =Y P /A (http://framework.nilim.go.jp/)
"HEC Y U= PAUNEETEIR[EHKXIZEZYH —

(http://www.hec.usace.army.mil/)

- MMS @ PXUANMERBEP (http://www.usgs.gov/)

- MIKE & 'J X TFTIUN—DKE - REWRF (http:!//www.dhisoftware.com/)

+ OpenMI : OpenMI PV YT —Y 3V (http!//www.openmi.org/)
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WMRICESEWOSEFKEMREOSEICR > TRN. ZOZET)IIKEZRD, IS
BRZBENTNS, COEBEDEET, HRKDHDIINITHENDK DI MIBHBIZNDZD
SUNND MRE THD, SUIDBEFEELUDDIRO DEMIE, ORI THDIDKRICK> T,
SUNOREICHEISND, ZDOLH. KOBIRZERDKRICE. RECEICBRDENB
ATHD, TIZLU. KOBREIRETREICHALDDITTRELS, FIERXHBETEIERDT
MDD RI DT ED, MRKDRNIEHRKDDKRZHEIH I DCENDHIREIBENUE
THhd,

MEETVYITIYRT A
BROETIVEBAERTEES, BHOERDIETILEER - EESEICHDY AT A,

EFILEY K
XIROBINZTRBICH U COEIRSNLEEROETILOMEASHE,

HBIOUL—-—LD—=D
METSYERIAa—LENUTCERDETIVEEMIDILCOHDONRE, IENDEETILOH
Biftk. ERNCIE. METSY LI a2 —LAEDEKRDE ETIVEDT—YDABHDF
B, ABDT—IDBEDETINERDOHEEDREDESEZSE,
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STRATEGIC PROGRAM

Research on integrated modeling system toward solving future
water problems
- Implementation of strategic research on building systems -

R 25% 3 A March 2013
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