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Recognition map on the hydrologic science and from now on
Tadashi TANAKA*!
Abstract

It has been passed 26 years after the establishment of Japanese Association of
Hydrological Sciences, and research directions and social demands for scientific re-
searches have changed largely during this quarter-century. The paper mentions the
desired direction of the hydrologic science in a future according to the recent world
trends regarding the relationship of the science and society as well as describing the
history of the establishment of Japanese Association of Hydrological Sciences brief-
ly. As a new scientific research framework for foreseeable 10 years from 2013 to
2022, ICSU and ISSC have established the “Future Earth” and IAHS the “Panta
Rhei-Everything Flows” as the IAHS Scientific Decade 2013-2022. The internation-
al project on “Groundwater Governance” programmed by GEF, UNESCO-IHP and
other international organizations is now implementing. From those world tenden-
cies, it can be recognized that it is necessary the establishment of the “Science for
Society” which takes a serious view of the relation between the science and human-
society systems instead of former the “Science for Science”. It was mentioned that
now clamed for the hydrologic science is to create a “new wisdom” and to establish
its methodology coping with a today’s trend of the world.

Key words: hydrologic science, Future Earth, Panta Rhei-Everything Flows,
Groundwater Governance, science for society
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Fig. 1 Front cover of the first Japanese textbook
on Hydrology published in 1933 (delete
original color and add English in paren-
theses).
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Fig. 2 Hydrologic science is a geoscience (modi-
fied NRC, 1991).
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Fig. 3 Schematic diagram of scientific approach
in hydrologic science (made by author).
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Fig. 4 Front cover of the first issue of Hydrology
by Research Group for Hydrology in Japan
published in 1967 (delete original color).
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ICSU Members
IGU: International Geographical Union
IUGG: International Union of Geodesy and Geophysics
IUGS: International Union of Geological Sciences
Other 28 different unions including
IUGG Members
IACS: International Association of Cryospheric Sciences
IAG: International Association of Geodesy
IAGA: International Association of Geomagnetism and Aeronomy
IAHS: International Association of Hydrological Sciences
IAMAS: International Association of Meteorology and Atmospheric Sciences
IAPSO: International Association for the Physical Sciences of the Ocean
IASPEI: International Association Of Seismology and Physics of the Earth’s Interior

IAVCEI: International Association of Volcanology and Chemistry of the Earth’s Interior

Fig. 5 Map of IUGG system (made by author according to ICSU, 2014 and IUGG, 2014).
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Fig. 6 Front cover of 90th Anniversary Book of
IAHS published in 2012 (delete original
color).
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Fig. 7 Logo mark of Panta Rhei (delete original
color).
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* Modelling non-steady behaviours

+ Humans as part of the system

+ Interaction with society and stakeholders

- Hydrological change is the interface of en-

vironmental change with humans and soci-
ety

- Integrated treatment of understanding

and uncertainty for improved prediction
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Fig. 8 Schematic diagram of conference structure
on utilizing rice paddies for groundwater
recharge in Kumamoto region (made by
author according to Kumamoto City,
2008).
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Table 1 Summary of article contents of Water Cycle Basic Law under planning in Japan (made by author
according to Draft of Water Cycle Basic Law, Shugiin, 2013).

Article No. Contents

Article 1 Purpose

Article 2 Definition: Water cycle, sound of water cycle, etc.
Article 3 Basic Concepts:

1. Important of water cycle,

2. Shared natural resources,

3. Consideration of sound water cycle,

4. Integrated watershed management,

5. International cooperation on water cycle

Article 4-7 Responsibility of National and Municipal Governments
Article 8-12 | Omission

Article 13 Water Cycle Basic Plan

Article 14-21 | Basic Policies/Countermeasures:

Ex. Water storage and recharge functions, cooperation of different
stakeholders, fostering young talents, development of science and
technology, international collaboration and cooperation, etc.

Article 22-30 | Water Cycle Policy Headquarters (Setup in the Cabinet)

Make a proposal of water cycle basic plan, integrated

adjustment of policies/countermeasures in related Ministries/Agencies/

institutions: One coordinate function

72D [FH3F v 2| OREED & > T T3
L7230 ThD, T5 L7 EHOLDDOM
#IED (Groundwater Governance: A Frame-
work for Action) 25 HAHIRIZH T K - Bk
KEhpZerEEhs,

flad—21%, HARBUFHBUESL RO [ARIGER
BARBE] Thd, TOEFE, TORARIZIC
W AKREEGD 7z [KOAFNE] A, AKIGEIZ
B3 2 fii ok & S i 2 DI INICHEE ST 2 720 D
Witz ek e UCARBIFIC [ARTGBRBORAES] ©
RE AT 0D (RiEbPE, 2013), REZEOMM
PUHEDNT, FXONEEMIGIZHD £ &7z
& D% Table 112, BEEOMGHAEZA X =V L7
R OBEEX % Fig. 9122 2Ry, ¥zl
HC b B ANEERBERAT ORI, ZhEToK
ITBUZ 51T 2 I K DYETE T & - 7= BE & T O
HOITER AT 2RHEZHS D TH D, Wik
L7ZUNESCOD T V7 + K-l #Ic
THSEDOMER & U TR & 72K - oK
B O R4AE - HEIZ K % “one coordinate
function (— 2 O BB o KA (H H,
2014; Tanaka, 2014) ##i5c9 % &5 Bl
WS LT, REEELEREFRSDZ LIZh 5, ¢

Water Cycle Policy HQs One f:oordlnate
function

Water Cycle Basic Law
Water Cycle Basic Plan )

i [

I — \ \ \
[A Ministry | [B Ministry |[C Ministry || D Ministry|[E Ministry |[ A Agency |
Policy Policy Policy Policy Policy Policy
Counterms. Counterms. Counterms. Counterms. Counterms. Counterms.

Municipal Water Cycle Basic Plan |
T

|9AS" JUBLUUIBAOS) /[euoieN

[ I I I 1
[ A Depart | B Depart || C Depart| [D Depart | [E Depart. |

Policy, Counterms.

Local Master Plan
Local Action Plan
EX. |

1 1
[seif WG] [Transboundary GWRM| [Demand Side GWRM]

|oAeT [e207/ledidiuniy

Fig.9 Image of organizing structure of Water
Cycle Basic Law under planning in Japan
(made by author according to Draft of Wa-
ter Cycle Basic Law, Shugiin, 2013).
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9 CICEEL 20T (Hd, 2012; 2014), %25
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ERTHD, YK, Z2hb &2 ERIET 2RMIT
b Tk otz £72, REOBELH,» 5
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512, AR & LT physically-based pro-
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L7z, MIEEORMEEE & 122009412 R L 72
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and Future Directions] ? (Levia et al. eds., 2011)
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Vo M ThBENA, ZTOJAMEICEEE T A
otz 5,

WaBNOEHIZL>TE, KFav s b»
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Cooperation of Different
Disciplines and Stakeholders

Local
Governmen!

in Japan Alps Reglon

Transdisciplinary
Consortium

Organization Framework for Action ~ Researcher

Fig. 10 Cooperate organization framework for
action of three-university's cooperated
project (made by author according to ap-
plication of the project, 2010).



AKIXRPEIZODOWTOREHI~ v T ZThh b

& ORISR EGE S 20, & 5\ VIZERBRA L
DL — b Z ik ml U CHIEER S AR & OBIfRMEIZE
DL 2DOMNPTIE B2 EDERE LT
%, ThEE$T 2320k 512, TAHSIE “Bench-
mark Papers in Hydrology Series” % 2006 - &
DTIFT L, AKSCFFED T8 7% 57 8 D overview %
ToTWb, ZhETICTlfr S h =383 T o
WO THS (IAHS, 2012; 2014),

- Streamflow Generation Processes (2006)

by K. J. Beven

- Evaporation (2007) by J. Gash and J.
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