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Resilience is establishing itself as a key term in policy and academia yet with only limited reflection on its meaning and im-
plications for sustainable development policy. Dominant interpretations of resilience emphasis the capacity of systems to resi:
external stress or return to a pre-disturbance state, yet this denies the progressive potential of the term. An alternative concept
alisation sees resilience as a pathway to change - as a transformative concept. The stresses of climate change and urbaniza
mean that coastal cities will either be forced to change structure and functions, or can proactively choose a transformative pat
This paper examines the nature of resilience and then applies this to examine the specific challenges and opportunities for movi
towards a transformative vision of resilience for urbanizing coastal zones, and megacities in particular. The paper is an initia
product of a review of global knowledge on urbanization and coasts undertaken by LOICZ and other partners for the IGBP anc
provides an opportunity for feedback and participation.

Oo000O0:Loicz
Keywords: LOICZ



Japan Geoscience Union Meething 2011 Jd
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
I‘%‘Ei‘?"..
uU001-02 00:304 Oood:50 220 09:30-10:00

Flood and sewage control in historical coastal cities in Croatia
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In the coastal area of Croatia, there are beautiful touristic cities, Rijeka, Split, and Dubrovnik, located in Adriatic Sea. All
of these cities are famous for their historical heritages which attract tourists from all over the world, especially from north and
central Europe during summer season. Since those cities are build in centuries ago, the basic drainage system for flood protecti
sanitation are not modernized. Severe flushflood occurred in Dubrovnik in November 2010 which shows unpreparedness of thos
cities for such flood risk. On the other hands, all coastal zone in Adriatic Sea are famous for their beautiful coastal area with
good quality of water. This presentation introduces the status of those cities focusing on both flood and water quality issues, als
associated material circulation from mountain zone in surrounding city area into Adriatic Sea affecting water quality in Adriatic
Sea.
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Evaluation of natural capacity and social capability for sustainable use of subsurface er

vironment in Asian cities

0000 o00o0o2%00003000400000°%0000°50000°¢
Makoto Taniguchi*, Jun Shimad4 Yoichi Fukuda, Makoto Yamand, Shin-ichi Onoder3, Shinji Kanekd, Akihisa YoshikosHi

l0oOoo0o0oOoo0o0on,?20000,?000000000000,4000000000,%°0000,°00000
'Research Institute for Humanity and Natiumamoto University?Kyoto University,*ERI, University of Tokyo,Hiroshima
University, °Ritsumeikan University

In order to suggest sustainable management of subsurface environment in Asian coastal cities, natural capacities indices su
as groundwater storage, recharge rate, redox etc., and changing society and environmental indices were evaluated for seven As
cities during the last 100 years. Numerical modeling of the subsurface environment was established for Tokyo, Osaka, Bangkol
and Jakarta to evaluate the groundwater recharge rate/area, residence time, exchange of fresh/salt water. Using updated GRA
data, groundwater aging methods by CFCs and 85Kr, subsurface temperature analyses in urban and suburban area, and grot
water contamination analyses, revealed how deep did human impacts reach into the subsurface environment during the last 1
years. Changing society indices, such as population and income (Driving force), groundwater pumping and dependency (Pre
sure), groundwater level (State), land subsidence (Impact), and regulation of pumping (Response), have been made on a yea
basis for seven cities during the last 100 years. Five development stages of the city are recognized in Tokyo based on the DPSI
and six other cities are compared with Tokyo for (1) land subsidence, (2) groundwater contamination, and (3) subsurface therms
anomaly. As results, we found that human impacts on subsurface environment reached to a few hundred meters depth during t
last 100 years. The turnover time of groundwater was more than 10 times (acceleration of the groundwater circulation), materic
loads reached up to 3 to 6 times (Nitrogen), thermal storage was 2-3 times higher compared with the average increased by glok
warming during the last 100 years. Groundwater volume and material load to subsurface environment are manageable, howev
we need monitoring of material/heat accumulation in subsurface environment for sustainable use of subsurface environmen
Integral management beyond the boundaries of surface-subsurface and land-ocean are necessary based on natural capacity
use of social capability such as late comers benefit.
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Groundwater vulnerability to Pollutions in Asian megacities
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Urbanization causes the convergence, consumption and disposal of material. Consequently, soil and groundwater pollutic
occurs at many cities. In the Material Group of the RIHN project conducted by Makoto Taniguchi, we have conducted the in-
tensive researches of groundwater pollution in two different seasons at Bangkok, Jakarta and Manila as well as research in ol
season at Taipei and Seoul. In addition, we have conducted the monitoring of SGD and collection of rainwater, sediment cor
and porewater at the coastal zone at Osaka, Manila, Bangkok, and Jakarta. In my presentation, | would like to report the revie!
of our researches.

The results are summarized as follows:

1) Our researches indicated huge accumulation amount of trace metal and dissolved nitrogen in groundwater, especially i
Jakarta and Manila. Then, various N sources and denitrification were confirmed by using N isotope distribution in groundwater
In addition, As contamination in deep groundwater were detected at some cities. But As and NH4+ contamination originated by
natural sources were suggested by some results.

2) Various groundwater salinisations were compared in Osaka, Bangkok and Jakarta. The difference of marine alluvium vol
ume (same as topographic gradient), natural recharge and intensive pumping period controlled salinisation.

3) Soil pollution was confirmed in Bangkok. Trace metal content was higher in the central of the city than in the others. And
organic pollution and metal pollution histories were reconstructed, using marine sediments. In addition, the differences of the
peak in each trace metal were confirmed.

4) Less terrestrial submarine groundwater discharge but huge material flux by total SGD was confirmed. Spatial variation ir
SGD was estimated in around each cities, using topographic model and Rn measurements.

5) Some new methods were established. Firstly, analysis system of dissolved N2/Ar in groundwater was applied for recon
struction of dinitrification in groundwater and nitrate content during the groundwater recharge. Second one is Rn analysis syster
for the quantification of SGD and seawater intrusion. Third one is the purification method of organic chlorine pollution.
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Research on Effect of Urban Thermal Mitigation by Heat Circulation through Tokyo Bay
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Observation of Nitrous Oxide concentration in the water in the Yodo River estuary
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Challenge and Obstacles in Water Quality Improvement and Water Environment Conser

vation - Ujjani Lake Basin, India
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Apparent groundwater age rejuvenation caused by excessive groundwater pumping in tt

Jakarta area, Indonesia
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In the Jakarta area (Indonesia), excessive groundwater pumping due to the rapidly increasing population has caused groundw:
related problems such as brackish water contamination in coastal areas and land subsidence. These problems have emergec
cently in some hydrological studies. A comparison'¢€ activity between 1985 and 2008 shows apparent groundwater age
rejuvenation in the deep aquifer under the DKI Jakarta. We use a numerical groundwater flow model to discuss and evaluat
the process of this rejuvenation in the urbanized area. Before 1983, groundwater pumping was not intense and the groundwat
discharge flow toward the coastline was dominant; however, this outward flux changed to inward flux into the deeper aquifer afte
the mid-1980s because of over-pumping in the urban area. The largest flux among six flux directions toward the deep aquife
under the DKI Jakarta became the ‘vertical downward flux, indicating shallower groundwater intruding into the deep aquifer
due to excessive groundwater pumping from the mid-1980s. This flux increased to approximately 50% in the 2000s. This resul
is consistent with the detection of CFC-12 and; S&n indicator of young groundwater, appearing in deep groundwater. As the
rejuvenation ratioR’ was determined by using théC activity in the groundwateR increased with the CFC-12 concentration,
exhibiting good correlation betwed® and the CFCs. We also estimated the 'vertical downward flux’ at each well’s screen depth
using a numerical model estimation. The results show that the flux was larger in the urban groundwater depression area, especia
in the shallower part of the deep aquifer, affecting the magnitude of the shallow groundwater intrusion. If this trend continues
into the future, the groundwater potential would decline further and the deeper groundwater would be even more affected b
shallow groundwater that is highly polluted by urban contaminants such gs IH@d by seawater intrusion. This would cause
deterioration in the quality of the deep groundwater, posing a high risk for those using it as potable water. Although stopping
excessive pumping is a difficult task for the rapidly urbanizing Jakarta area, it is necessary to reduce this over-pumping situatiol
by either securing alternative water resources or introducing pumping regulations such as groundwater tax.
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Anthropogenic effect on groundwater flow system in Bangkok metropolitan area, Thai-
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