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Message from Director

All ICHARM members started the new year with refreshed minds and striving for disas-
ter risk reduction.

On January 12-14, I visited the areas affected by tsunamis following the Great East Japan
Earthquake. After meeting many people who are working hard in the biting-cold weath-
er of their second winter, I strongly felt that reconstruction of the damaged areas is far
behind. Although a large amount of money is set aside for reconstruction and all Japa-
nese are supporting reconstruction efforts, I did not see much progress. There were
some exceptions, including removal of rubble and restoration of industrial facilities sup-
porting fisheries, commerce, transportation, oil refinery, and other manufacturing. But
destroyed housing areas are still left largely untouched with countless numbers of house
foundations lying vacant, one after another.

I talked with many local people, including people who are living in temporary housing,
people who had narrowly escaped the tsunamis, and others who are city employees
working on a holiday shift, etc, and I found that the reconstruction has been slow be-
cause reaching consensus on plans for local redevelopment is a time consuming proc-
ess. Such plans involve a long list of issues for decisions, including such factors as relo-
cation to higher ground, redevelopment of affected areas, as well as related land-use
regulations and land ownership adjustment. There are
many factors that local decision makers must consider, for
instance, future plans of the region under discussion and &
not-yet-customized national policies for development
and subsidization. Once reconstruction starts, there is no £
return. As such, there is little room for hasty actions.

I was really impressed with people and local municipali- [
ties that are thinking far ahead to 100 or even 1000 years &=
into the future and striving for the implementation of well-thought-out pIans despite
being in the extremely difficult situations. In this patient process, I saw their determina-
tion, possibility and overall strength as they work towards future local prosperity and
rebuilding of safe communities. Knowing that people in the affected areas have experi-
enced a long, hard struggle, ICHARM too would like to help them finalize reconstruction
plans with bright prospects as soon as possible by providing our expertise following the
mottos: “Build Back Better” and ”BU|Id Back Stronger, Safer and Smarter"”.
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Research

ICHARM Researcher Conducts Hurricane Sandy Damage Investigation
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ICHARM Research Specialist Megumi Sugimoto visited the United States for the Hurricane Sandy Damage

Investigation in November 2012. She has contributed a brief report of the investigation as follows:
Hurricane Sandy hit the eastern coast of the United States and caused devastation
there during October 29-31 2012, killing 113 people. I investigated affected areas
during November 20-23. When I arrived there about one month after the disaster, I
saw people still distributing relief supplies (Photo 1). [FF52 '

Overview of damage: Hurricane Sandy landed
somewhere near Atlantic City in the state of New
Jersey around 20:00 (EST) in October 29 with a maxi- %
mum wind speed of about 36 m/s (NOAA). The two-
day rainfall was reported to have reached 160mm and
the water level rose up to 4m (monthly mean rainfall:
88.1mm). The economic losses were estimated at 50
billion dollars (EQECA). Hurricane Sandy became the
first hurricane of this size that ever hit New York since
1938. From several days before its landing, the city halted economic activities and re-
peatedly issued an evacuation advisory. The effort is thought to have resulted in sav-
ing disaster vulnerable people such as seniors and children while men in 50s marked
the highest fatality in the disaster (Figure 1), which is very different from the case of
the Great East Japan Earthquake and Tsunami (GEJET). In addition, according to the
New York City Police Department, the top cause of their deaths is accidents including
electrocution, being hit by falling trees and traffic accidents, rather than drowning.

Urbanization as vulnerability: Even about one month after the disaster, some sta-
tions on two subway lines were still closed because they were still inundated by sea
water. Also closed were many condominiums for retired seniors built on sunny, coast-
al areas. Even superhigh-rise condominiums at the tip of the Manhattan Island were
closed, for their electric facilities had been flooded because they are in the basement.
Hurricane casualities GEJET casualities Consulta.nts. told me that Only
. 1600 two buildings in Manhat-
100 t@N (one of them is Goldman

Photo1: Volunteers for foods
distributions in Rockaway Park N.Y.
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12 {—{=®=—GEJET Feamale - 100 taken flood prevention meas-
10 - 80 yres. The Gurdian reported

- 600 that infrastructures were seri-

L 400 OUsly damaged by flooding

, because prevention measures
were largely ignored in New
York despite that its disaster
management committee had
repeatedly warned of the
city’s flood vulnerability in its
reports since 2005.

Figurel: Casualities by age group
Those of unknown age and whose age their families did not disclose are excluded.

(Source: 2012 Disaster preventions white papers Japan and NYC)

Nuclear Power Plant: At the Oyster Creek nuclear power plant, a level-2 warning
was issued regarding the storm; the warning was the second lowest of the four-level
warning system currently employed for nuclear facilities in the United States. What
surprised me was that there were no levees along the river that the plant uses for
water intake and discharge (Photo 2). This reminded me of some nuclear facilities in
Japan built by foreign constructors that have been pointed out for not having ade-
quate protection against water hazards. Such facilities, though built in a d|fferent en-
vironment, may have been regulated in a similar way
that they are regulated in the original environment.

Conclusion: In this investigation, I saw many cases
that typically originated in the ignorance of taking
necessary measures for urban vulnerability to certain
hazards. It is very important that we should take a
close look at the investigation results for lessons to
improve urban resilience to various hazards such as a SESERSSEES
powerful inland earthquake expected to occur in the hotoz- O A ——
Tokyo metropolitan area and in other parts of Japan. ) p|yant in New Jersey P

(Written by Megumi Sugimoto, Project led by Toshio Okazumi)




MEXT-funded Kakushin Program Report

Part 3: Global-scale Climate Change Impact Assessment on Flood Risk Change
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ICHARM participated for five years from 2007 to 2011 in the Innovative Program of Climate
Change Projection for the 21st Century (the Kakushin Program), funded by the Ministry of Edu-
cation, Culture, Sports, Science and Technology (MEXT). In the program, ICHARM conducted
research entitled "Assessment of the Impact of Climate Change on Flood Disaster Risk and its
Reduction Measures over the Globe and Specific Vulnerable Areas.” In this issue, following the
previous two reports (see ICHARM Newsletters No.24 & 26) on global prediction of changes
in the flood hazards of rainfall and flood runoff we will briefly report on the development of a
model to assess changes by climate change in flood risk such as human and economic dam-
age, as well as research results obtained by using the model.

Flood Inundation Map in Asia-Pacific Region
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Figure 1 Changes in potential inundation depth (FID) and area in the Asia-Pacific region (50N-10S, 65E-150E) un-

der climates of Near Future and End-of-21st Century based on MRI-AGCM3.1S (a, b) and on MRI-AGCM3.2S (c, d).
Flood discharges in river channels can be calculated by giving GCM-based projected
rainfall to the global flood runoff analysis system based on the BTOP model. The next
step is to identify areas where an overflow may occur at a high water level caused by

a certain level of flood discharge.

To do this, we first prepared data to calculate surface flow directions and water levels
corresponding to river discharges by using HydroSHEDS (WWF, USGS) 15s (spatial
resolution: 500m, vertical resolution: 1m) developed by the U.S. Geological Survey.
We then developed a flood inundation depth (FID) model to identify potential flood-
ing areas that may be inundated as a result of an overflow at a certain location of the
river channel when the river water reaches the water level corresponding to a certain
flood discharge. This model is unique in that it is capable of effectively identifying all
areas on a global basis that may be inundated by a given flood hazard, since it re-
quires no flood inundation simulation that is usually very complicated in both hydro-
logic and hydraulic senses. Flood risk can then be assessed by overlaying a potential
flooding area over vulnerability data such as population and development.

Figure 1 shows potential flood-risk areasl). On the Asian Continent, the potential
flooding areas are projected to increase from the near future to the far future periods
(the end of the 21st century). However, a high level of uncertainty is also suggested
from the difference between the results of the simulations that used different GCM

outputs. The potentially tapie 1 Changes in potential flood-risk area and potentially affected
affected population is also population in Present, Near Future and End-of-215t Century (Target areas

with the population density of 1 person per km? or over in Asia)

estimated to increase up
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(Written by Youngjoo Kwak, Project Led by Kazuhiko Fukami)

Research
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MEXT-funded Kakushin Program Report
Part 4: Assessment of climate change impact on the lower West Rapti River basin
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In parts 1-3 of the Kakushin Program report, we
have shared with the readers part of the results on
global changes in rainfall and flood discharge and
on the macro assessment of inundation and dam-
age. In the program, we also conducted case studies
on specific vulnerable areas, i.e., local river basins
that may be subject to direct impact of flood risk
changes. In this issue, we briefly introduce the case
of the lower West Rapti River basin in Nepal. This
basin, though prone to frequent flood damage, is
very important for the country’s economic develop-
ment. ICHARM carried out research to understand
the impact of global warming on changes in flood
risk over the flood plains in this basin.

The lower West Rapti River basin (Figure 1), a
very dynamic and economically important basin
of Nepal, was selected as the target basin by IC-
HARM for the KAKUSHIN research program to
understand the impact of global warming and
climate change on a localized scale.

The study focused on future household and ag-
ricultural damages induced by extreme flood
events projected under the IPCC SRES AlB sce-
nario by the Meteorological Research Institute,
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Figure 1: Lower West Rapti River basin

Damage curve for households

300,000

m— Tile/cloth/fabric
w— Thatch/Straw

- cement

256,000 |

s Asbestor sheets

200,000
=z ——Average/HH
= 150000
4

Z 100,000

50,000

twofeet  threefeet  more thon
feet three feet
Inundation depth

less than one  one feet

Figure 2: Damage curve for household damage
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Figure 3: Damage curves for agriculture damage

Japan-Atmospheric General Circulation Model 3.2s (MRI-AGCM 3.2s). An integrated
modeling approach was executed to achieve the research purpose by utilizing the re-
sults from high-resolution 20 km MRI-AGCM 3.2s with two watershed hydrological
models developed in ICHARM (IFAS and RRI). Bias-corrected MRI-AGCM 3.2s precipita-
tion outputs for Present-SPAC (1980-2004), Near Future-SNAC (2015-2039) and Future-
SFAC (2075-2099) were used as boundary conditions for IFAS(Integrated Flood Analysis
System) to generate river runoff. A frequency analysis was carried out to obtain 50-
year return period flood discharges in the lower West Raptl basin for the simulated

discharges from IFAS.
Inundation simulations
for the 50-year return
period flood discharg-
es were carried out by
using the RRI model.

The Nepal Develop-
ment Research Insti-

Figure 4: Inundation maps for the 50-year return perlod flood for Future

tute (NDRI), the Nepalese counterpart of the project, carried out a socio-economical
field survey in the target area to collect information on previous flood damage to
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Figure 5: Direct damge projection for the
50-year return period flood event for Future

Figure 6: Agriculture damage projection for the
50-year return period flood event for Future

households and agriculture with the ICHARM
staff. Based on the field survey information,
damage curves were prepared. Figure 2 de-
picts the household damage while Figure 3
describes the damage to paddies in the
lower West Rapti River basin. Possible Future
damages to households and agriculture were
estimated by utilizing the flood depths ob-
: tained by the inundation maps (Figure 4) and
= thay are shown in Figure5 and 6.

(Written by Duminda Perera,
Project led by Kazuhiko Fukami)

4



ICHARM Newsletter Volume 7 No. 4 + January 2013

Capacity Development

FY2012 JICA Training Program:

Capacity Development for Flood Risk Management with IFAS

ICHARM conducts different types of training program as one of its three principal ac-
tivities mainly in collaboration with the Japan International Cooperation Agency (JICA).
In FY2012 ICHARM implemented another JICA training program, “Capacity Develop-
ment for Flood Risk Management with IFAS,” which is scheduled to be provided for the
next three years. Last year, this new program was conducted twice: first from 10 July to
7 August and second from 26 November to 11 December.

The program is designed to provide opportunity for meteorologists, river administrators
and disaster management officers in flood-vulnerable developing countries to learn the
use of the IFAS, developed and upgraded by ICHARM. The other important purposes
are to learn about disaster management and evacuation plans and flood response cases
in Japan, and to develop an action plan for local flood management of flood-vulnerable
areas in the participants’ countries. These training activities aim to enhance individual
flood-coping capacities and eventually to contribute to flood damage mitigation in
their countries. gy 6 o -y —y
One of the unique points of this Q& & L

training program is that the tar- = '@ 4" Nk
get participants are to be selected |
from those who are currently work- ¥
ing at organizations involved in the |
JICA flood local projects to create
as great synergy as possible. Last |-
year, thirteen people (three each
from Bangladesh, Kenya and Thai-
land and two each from Nigeria
and the Philippines) participated

The participants, JICA staff, and ICHARM staff pose for photos
at the closing ceremonies.

seven from Vietnam for the second
training period.

The program consists of four main
components: lectures, practices,
study visits, and presentations and
discussions. At the end of the pro- “#5

gram last year, many of the participants listed the study visit in the downstream area of
the Shinanogawa River as the most impressive. Some pointed out a high level of com-
mitment, behavior, attitude and readiness in Japan's flood management.

For more detailed reports for each training period, visit the ICHARM web site.
(Written by Daisuke Kuribayashi)

Filipino researchers visits ICHARM for training (Contribution)

In November 2012, Mr. Hilton T. Hernando, assistant weather services chief, and Mr. Hilario G.
Esperanza, weather specialist |, both from the Philippine Atmospheric, Geophysical & Astro-
nomical Services Administration (PAGASA), visited ICHARM for technical training. They kindly
contributed a short report on their training to this issue of the ICHARM Newsletter.

In November 12-20, 2012, we visited ICHARM for the Flood Inundation Analysis
training. This training was a follow-up activity of a previous training event, “Capacity
Development for Effective Management in River Basins of the Philippines,” held last
September and October in the Philippines in collaboration between the Asian De-
velopment Bank (ADB) and ICHARM. These training opportunities are planned by
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ADB as a part of its technical assistance program,
“Knowledge and Innovation Support for Water Fi-
nancing Program”.

The Flood Inundation Analysis training was mainly
focused on the application of the Rainfall-Runoff-
Inundation (RRI) model to the Pampanga River ba-
sin. We used two specific flood cases in this techni-
cal training; the ﬂood events during Tropical Cyclone Pedring (September 2011)
for model calibration and those during the southwest monsoon (August 2012) for
model validation. We worked on the analysis of the model parameters by using
the data from the Pampanga River basin for both events.

The RRI model is a 2D rainfall-runoff-inundation model developed by ICHARM that
is capable of simulating the rainfall-runoff process and flood inundation simulta-
neously. The model deals with slopes and river channels separately. The inflow-
outflow interaction between the slope and river is calculated based on different
overflowing formulae depending on water-level and levee-height conditions.
Subsurface flow (lateral subsurface and vertical infiltration) is simulated for physi-
cal representations of rainfall-runoff processes; and the one dimensional diffusive
wave river routing and its interaction with the slope model. The model uses both
ARCGIS software and a FORTRAN Compiler in running various step processes.

The model parameters were calibrated on several runs by using hourly rainfall and
water level data from stations in the Pampanga River basin during the flooding
caused by Tropical Cyclone Pedring. We paid particular attention to several param-
eters such as saturated surface and subsurface flow, the Manning’s roughness in
the channel, the infiltration depths and the setting of the river channel geometry.
The calibrated parameters were then used to simulate the August 2012 flood event
for validation. We were also able to start some preparation for the application of
the RRI model to the Agno River basin, an adjacent relatively smaller basin at the
northwest of the Pampanga River basin.

. ona “Pedring” & Gulel” (NN Y
At the end of the train- | " mec-scmm ("7 .gh  PRB hpeak output .
. PM.A)!OA_R.EERWN ]
ing, we had a presen- | == /,' pial for 5‘:!’* 2011
tation on our training A { n—
A 3

Logedt Paed Dol
MomeNi00se —\
o

results in front of IC-
HARM researchers. We
explained about the
Pampanga River basin,
the PRFFW system, the |
flood events of 2011 |
and 2012, the results of |~
several model runs, the "
simulated results for
both flood events, and
finally proposed plans
and activities on the
further application of
the RRI model. The presentation and simulated inundation results are available at:
http://prffwc.synthasite.com/resources/RRI-PRB%20simulations-nov2012.pdf

(left) The flood extent map of the Pampanga River basin
during the September 2011 flood event
(right) The flood peak extent (indicated in blue) simulated
by using the RRI model during the September 2011 food event

The training this time was very special in that we were the only participants and
that it was specifically customized for our needs and conditions. It was truly a rare
opportunity. Although the training period was rather short and the weather of the
time was relatively cold, both of us enjoyed the warmth and unparalleled hospital-
ity of our ICHARM friends, which made the whole program worthwhile and enjoy-

able.
(Written by Hilton T. Hernando, assistant weather services chief and
Hilario G. Esperanza, weather specialist |,
Philippine Atmospheric, Geophysical & Astronomical Services Administration (PAGASA))
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Project Updates

Training on “Development and Utilization of Flood Vulnerability Indices

in Cambodian Floodplain” (ADB TA 7276)

ICHARM organized a training program, “Development and Utilization of Flood Vul-
nerability Indices in Cambodian Floodplain,” jointly with the Mekong River Com-
mission Secretariat (MRCS), the Cambodia National Mekong Committee (CNMC),
and the Asian Development :

Bank (ADB) on December 11-
13, 2012, at MRCS in Phnom
Penh, Cambodia. About 20 par-
ticipants attended this training
from various related organi-
zations of Cambodia such as
MRCS and CNMC.

This training program focused
on developing the capacity of
flood management to carry out Flood Vulnerability Indices (FVI) mapping and to
best utilize the results in development practices. FVI is designed to identify areas
which are easy to be affected by floods and support everyone to assess vulnerabil-
ity to flood disasters in river basins. It can be an important policy-making tool for
raising awareness, assisting governments in priority setting, and guiding interna-
tional organizations in directions of involvement. The effective application of this
useful tool to the Lower Mekong basin was also discussed among the participants,
which will eventually lead to the development of a guidebook. ICHARM developed
the original FVI by combining hydro-metrologi-
cal analysis, GIS methodology and other widely
| available data. In the development of a local
| FVI for Cambodian floodplains under the ADB
TA 7276 project, flood vulnerability was defined
in terms of the amount of potential damage to
agriculture and household property. Agricultural
damage was defined as the function of flood
water depth and flood duration during the cul-
tivation period. Household damage was defined
as the function of maximum flood water depth
in relation to average yearly flood level. The household survey data on the 2006
flood, provided by the Flood Management and Mitigation Programme (FMMP) of
MRCS, was used to determine a damage ratio curve and probability distribution of
house value. Two sets of FVI were developed for average and extreme flood cases.

Group photo of participants

..

Hands-on training of development of FVI

Based on the post-training questionnaire survey with the participants, about 86.6%
of them felt that they were able to understand the philosophy behind the develop-
ment of the ICHARM Hydro-Geo Method (IHGM). All the part|C|pants stated that
they understood flood vulnerability indices, and |

commented that FVI maps are very useful for g
flood risk management. About 93% said that the [
training is helpful for flood management.

The main outcomes of this training program are %@
as follows: sharing methodologies and hands-on £
training of IHGM, agricultural damage assess-
ment, house damage assessment, development
of flood vulnerability indices and application of GIS tools for FVI development; lev-
eraging knowledge sharing for capacity development; and providing knowledge
for effective utilization of FVI as a tool for community people, community leaders,
decision makers, policy makers and developers for disaster management.

Participants during hands-on training

We hope that all participants will share knowledge of these methodologies and
FVI with other staff in their organizations to utilize them more for disaster man-
agement in order to support investment for disaster management.

(Written by Badri Shrestha, Project led by Toshio Okazumi)
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Other Topics

New ICHARM Members

Sangeun Lee

Research Specialist South Korea

I have devoted myself to studying adaptation of
water resources system to disturbances such as
climate change impacts, and sudden socio-
economic surprises. At ICHARM, I have a role of

developing water-related risk indices. Before long, I'll try to
combine these indices with system simulation methods, and
then develop a water-related risk scenario generator.

Maksym Gusyev

Research Specialist Ukraine

I am hydrologist with academic background in
chemistry, engineering and environmental
sciences and have broad research interests and

teaching experience. My key expertise is the development
and application of numerical models to enhance our
understanding of water hazards and to provide information
for the implementation of hazard mitigation strategies.

Fernandez Reynosa Rodrigo

Research Assistant Guatemala
I joined ICHARM's Ph.D. Program in
October. 1 will research about the water

cycle and the interaction of its individual
components, the effects of human activity and
climate, and the relation these have with drought
disasters.

Transfer (april 2012 -January 2013)

Six new members joined ICHARM. They would like to say brief hellos to the readers around the world.

Hideyuki Kamimera

Research Specialist Japan

I have been doing the study of regions mainly
in monsoon Asia, with hydro-meteorological \ ’
observation and modeling, to understand 9
region- and case-specific water-disaster problems

and solve them. This activity corresponds to ICHARM's
principle of "localism". I hope that I can contribute to water-
disaster mitigation in many regions of Asia and the world.

Kelly Kibler

Research Specialist United States of America

I have come to ICHARM from Oregon State |
University in the United States. I am a
hydrologist and engineer, and my past research

has investigated hydro-geomorphic effects of dams. I
hope to contribute to ICHARM research and training
activities, and to develop global capacity in sustainable
management of river basins and water infrastructure.

=y

Muhammad Masood

Research Assistant Bangladesh

I am here for pursuing my Ph.D. degree in

Disaster Management. I think ICHARM has a

very good research environment with a group of

research experts. I hope I will be able to enrich my
knowledge to contribute to my country as Bangladesh is
the most vulnerable for water related disasters and ICHARM
is dealing with the same issue to reduce vulnerability.

30 June ADIKARI Yoganath (771 #A') - 34+ X)
31 July CHAVOSHIAN Seyed Ali (FvR>7> ATy R -71)
19 August Dinar ISTIYANTO (F1F)b+ ART47 )

30 September

30 December Akihiro SHIRATORI (H & B87%)

Amithirigala Widhanelage JAYAWARDENA (¥ vV J)LRAF « 727 4UHZ)

Publication List

Peer-reviewed Papers
Badri Bhakta Shrestha, Hajime Nakagawa, Kenji Kawaike, Hao Zhang, Glacila and
sediment hazards in the Rolwaling valley, Nepal, International Journal of Erosion
Control Engineering, Japan Society of Erosion Control Engineering, December 2012
BKE—, HEBEIREERNEMCHI2EHEEDEREEFHRICE T 58
BEME, CSIS DAYS 2012 & EHEFIAMRRRARI M7 ALV MEERERA
FEBIBRRFHIR > 2—, 20125118
MRE—BR, KEFER, NUREE, BEEA, FKE—, ALOS(TZ0VE) &L —
L—Z BB F A LB A, WHFREE, BHER, 20126118
Ali Chavoshian, Shinji Egashira, Special Issue on Flood Management and Flood
Disaster Mitigation Measures, Jornal of Disaster Research, Fuji Technology Press
Co. Ltd, October 2012
Journal Papers
KARDIy, SBIEE R, BB ECR—A >V RRIT T FIOERERERERT
—, BRNBFRFEE 22545 p.355-364, [BRAFF R, 2012118
7&7KZ—, Badri Shrestha, FTREH, /) NLUAEE, GIXEE, BINCHIFBLELH
KELREHEDGH—FHEFRANBIEREH VO (—, BAKERERFR £14H
MRERASTRE BEAKZBERFR, 20124108
Other Papers
WERDSH, £EEBHK 7FIDEN—FRBEEDA > FXI 7 THE - HEBITH
E—, BAREHR2012512825H, 328

*QOctober 2012 - January 2013.

Daisuke Kuribayashi, Report on 2011-2012 M.Sc. Program, "Water-related
Disaster Management Course of Disaster Management Policy Program" ,
Technical note of PWRI No.4251, PWRI, January 2013
EIRKEE, 2011-2012 (L3RR TRAKBIE 700 S0 IKKEURORRIA > T
—R | iR &S, T ARMRAERE42455, TABZEAT, 20126118
ARRME, TA—, KX KERRICETT BHE (F5E o) IR ITEERZE
FRDUE) , F)Il, No.794, 2012498

Oral Presentations (Other presentations)

Megumi Sugimoto, Toshio Okazumi, Early warning and early evacuation from
tsunamis, floods, volcano and other hazards, American Geophysical Union
2012 Fall meeting, December 2012

WMASDSH, EXEREDT D2—S51 X TOMEDL SEZ LISERBKDRE
EFRBNTV 378 EXEZRKEICET Z2ERMRESR, 20126128

Narayan P. Gautam, A study of ground-based, satellite-estimated and radar
rainfall relationships at downstream of Shinano River, Japan, JAXA and NASA,
November 2012

HILAAZR, 20106/ \FR 2>tk E & 1e5 LIeRRED RV > X —/VBHREEE, B
FIRFRNEUFAR, BARRF R, 20126108

Shiro HISHINUMA, Application of a Distributed Hydrological Model in the
Karun River Basin, Iran, IAHS PUB symposium 2012, IAHS, October 2012
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