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Sustainable development of resource and energy as well as data-driven

environmental sciences
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We conduct various research themes about environmental sciences, such as environmental risk assessment, reservoir engineering and geo-
informatics, in order to contribute to sustainable development of industries. We have conducted field investigation and geochemical analysis for
environmental risk assessment of hazardous chemicals. For safe geologic sequestration of CO2, and effective developments of petroleum and geo-
thermal resources, we have conducted laboratory investigations on mechanical and hydraulic characteristics of sandstone, carbonate, and granite
reservoirs. We have also conducted on laboratory investigations on a new hydrogen production method using acidic hot springs and aluminum
wastes. In addition, we have proceeded with a big research project “Sparse Modeling”, which aims to create a new field of data-driven science,
from 2013. By collaboration with information scientists, we have already developed several innovative methods for environmental analysis, includ-
ing geochemical discrimination of tsunami deposits and Bayesian image analysis of geofluids.
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Fig.1 Group photo of 13t International Symposium of Mineral ~ Fig.2 Sampling ofstrearﬁ sediments anrd water in the Hirose Fig.3 Geochemical properties of 2011 Tohoku-oki tsunami

Exploration (ISME-XIII) held at Vietnam in 22" -24t September, 2014 River (Photo was taken on 7" August, 2014)
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sediments extracted by dimensional compression

HHIE
Eie R R®H 1

Associate Professor Assisstant Professor Researcher
Noriaki Watanabe  Tatsu Kuwatani Kengo Nakamura

&, COMPETBOITBRBEF TEH DN, REBIBE DEHLT
Bf?:/Z;ABJ:U/)IL%/)ILEj]ﬁ|$®u¥m(g.¥&'t25") EBREHEA
TWIRW ZZTAELY JRE (CRFEUXRCTZ W2 R
BEDIRS AT LS L URAEREFF T ImF A= VAR
ZRIBL JAPEXE D HEHRIAR)  REIEE (CH T2 RAETED
ﬁtun%@ﬁ/ﬁ%t:EJTdD:EJUD—Cﬁﬁ—JAb’PI%EHj Lz (Fig.4).

‘Beyond BrittlethZA BT BB (C & 1T BT EN

?Iékggi’@?@%%(:ﬁ?f@'%Fﬁ%%ﬁ@iﬁ&@'%f:&)\J:U%EE.‘B(:
FEIDFRUN SN NEED ERTERBFTOETH
REBEOLR FAZRE L TWVWE. AFFTEEE (CERLE
FROKER- KA RERBRDN MO ZHROENRER
BERERRICY -type(Za—9 17 ) THB =B ICLE
(:I:L% AR E EDHBIA) .

vm%%ﬂﬁﬁ LIekh 5 DKFRHE

ﬁiﬁfﬁ&:*)bﬁ—%%ﬁa LIz KB TRV HIEE HISY - /R A
PHBEOIRIINF—IRTLORRCEMRTZHIRRK (B
MR)-TILIZOLAEEYRISICEDHLWKRRERM
(Fig.5) (BT 2T ERB LI (B -EAAREL DR
®) . HAMACEIERBEERNSVEH AFMHATEITN
EARFCHAEHCE U FEAKFRRSEAETRBE L H O
E%botvéﬁﬁ‘é@!itzﬁﬁﬂ%Zo‘r*b'lf—m\arsé

‘*?ﬂﬁt““‘“’iﬁﬁ WERIERIZ T — S iR

*%%W%“—%SE&\Q%ﬁw’lﬁﬁﬁmfiﬁﬁi%%}ﬁ@“%Zc‘:(“ Al
DT —IDORIERZE BB CRHT I AENRBERZH
HI2AHEREEF LTS 2014F 3O RERBY O IR
FHHRIFEETERN S B RXAERRURIEKRLEAST LR
V1 —RE(T o Fleo A AHeFRz BV ZER BT F IR DR
Fz o IR EDR A D P R SIS T 2 fth K182/

Fig.4 Flow paths and ineffective porosity (colored Fig.5 Novelidea for utilizations of (acidic) hot springs (i.e.,

and grey points) in a carbonate rock. hydrogen production).
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We have won several awards for our environmental and engineer-
ing studies. Professor Takeshi Komai and his colleagues received the
47th Environmental Award from the Hitachi Environ-ment Foundation
fortheir outstanding achievement in development of an assessment
system for geo-environmental risk. Associate Professor Noriaki Wata-
nabe received the Young Scientists’ Prize in the Commendation for
Science and Technology by the Minister of Education, Culture, Spo-
rts, Science and Technology, for his researches on fluid flows through
fracturesin the Earth’s crust. Assistant Professor Tatsu Kuwatani and
Post-doctoral Researcher Kengo Nakamura received the Young Rese-
archer Award of Exploration Technology for the 13th International
Symposium on Mineral Exploration.

We have also published many papers in leading journals, including
Journal of Geophysical Research, Water Research, Physical Review
Eand Scientific Reports. In addition, we have conducted many collab-
orative researches with scientists of various fields, such as planetary
science, petrology and chemistry, and the results have been (or will
be) published in Nature, Journal of Metamorphic Geology and indus-
trial & Engmeer/ng Chemistry Research.
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W{MHWM} X1,
F|g 6 Mapplng of geofluid distribution beneath the
Tohoku district using a Bayesian image analysis.
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