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Mid-term Review Summary Sheet

1 Outline of the Project

Country: Republic of Croatia Project Title : Project on Risk Identification and

Thematic Area : Disaster Management Land-use Planning for Disaster Mitigation of

Division in Charge : Disaster Management Division | Landslides and Floods in Croatia

II, Water Resources and Disaster Management Cooperation Scheme : SATREPS (Science and

Group, Global Environment Department Technology Research Partnership for Sustainable
Development)
Project Period :Mar 2009~Mar 2014 Total Cost :350 million JPY (JICA budget)
Supporting Organization in Japan :Niigata Counterpart Agency :MZOS (Ministry of Science,
University, Kyoto University, ICL(International Education and Sport), UZ (University of Zagreb), UR
Consortium on Landslides), Tohoku Gakuin (University of Rijeka), US (University of Split),
University, Yamagata University Croatian Water, Croatian Geological Survey

1.1 Background of the Project

Croatia has frequent earthquakes and, along the Adriatic coast, has a large amount of precipitation. At
some places, average annual rainfall is 3,500mm and more. Triggered by such earthquakes and rainfall,
sediment disasters occur quite often such as landslides, slope failure, and debris flow. The land of Croatia has a
complex, fragile terrain and geological structure affected by earth faults and folds. Sediment disaster are
common at the alternation of sandstone-shale strata that is prone to weathering, as well as at slopes with marl
layer containing large amounts of clay with low friction angle. Local flood (flash flood) occurs at limestone
regions where water roads are easily formed in the strata.

Sprawling of cities is causing the accumulation of assets and population growth in sub-urban areas, but
many of these areas are at high risk of such disasters in Croatia, thus raising concerns about increasing damages
by flash floods and landslides. In some areas, disaster risk is likely to become even higher with a change in
rainfall patterns due to climate change.

In Croatia, however, techniques to assess flash-flood/landslide risk and mechanisms to take measures on
the risk assessment are not yet developed. Sprawling control as well as disaster warning systems and
evacuation rules are not in place yet, either. Towards such disaster risk management, researches are required to
develop methodologies for hazard mapping and risk assessment based on scientific data of these phenomena,
and to improve the land use taking into consideration such disaster risks.

In this context, this Project was requested by the Government of Croatia. Based on a detailed planning
survey in January 2009 and a following consultation mission in March 2009, the R/D (Record of Discussion) of
the Project was signed on 27 March 2009 under the scheme of SATREPS. In July 2012, about the halfway
point of the Project period, a mid-term review is to be conducted as dictated by the Article V of the signed R/D.

1.2 Project Overview
1) Project Purpose
Integrated landslide/flood hazard mapping technology and land-use guidelines formulation methodologies

are developed for nation-wide application in Croatia.
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2) Outputs
1. Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are
developed adapting to hydrological and geological conditions in Croatia.
2.  Flash-flood/debris-flow simulation models and early warning systems are developed adapting to
hydrological and geological conditions in Croatia.
3. Integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk mitigation are
developed for study areas.
3) Inputs
(Japanese Side)
Experts: 17 researchers (82 times, total 997 days) in May 2010 through Jul 2012, and 1 project coordinator.
Counterpart Training in Japan: 4 researchers (2010) and 7 researchers (2011)
Provision of Equipment: 128 million JPY (2010 - 2011)
Project Cost: 237 million JPY (2010 — 2011 for Dispatch of Experts, Trainings, Equipment, Local Costs, and
others)
(Croatian Side)
Counterpart: Project Director (MZOS), Project Manager (UR), Deputy Project Manager (UZ), Project
Coordinator (UZ), and 31 researchers.
Local Operational Cost: lump sum of 360,000 Kuna/year, salaries of 9 young researchers working for the
Project, shipment and installation costs of equipment provided, and meeting and travel costs.
4) Target Area
Study Areas: Zagreb, Rijeka, and Split

2 Review Team

Member of 1. Mr. Hideo Miyamoto (Leader) Senior Advisor to the Director General, Water Resources
the Review and Disaster Management Group, Global Environment Department, JICA
Team 2. Mr. Jun Murakami (Survey Planning) Water Resources and Disaster Management Group,

Global Environmental Department, JICA
Mr. Hiroyuki Okuda (evaluation and Analysis) Tekizaitekisho, LLC

(Observer) 4. Dr. Yoshimori Honkura (SATREPS Evaluation) Program officer of Natural Disaster
Prevention, Research Partnership for Sustainable Development Division, JST

5. Mr. Masayuki Sato (SATREPS Evaluation) Principal Researcher, Research Partnership
for Sustainable Development Division, JST

6. Dr. Koichi Tsukioka (SATREPS Evaluation) Senior Staff, Research Partnership for
Sustainable Development Division, JST

7. Ms. Kikuko Sakai (SATREPS Evaluation) Senior Program Coordinator, JST Paris Office

Review 25 June 201215 July 2012 Type of Evaluation : Mid-term Review
Period

3 Project Performance

3.1 Achievements of Outputs
(Output 1)
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There are four model sites selected: Kostanjek Landslide (a part of Medvednica Hilly Area, City of Zagreb),
Grohovo Landslide (a part of Rjeéina River Basin, Primorsko-Goranska County, Rijeka), Du¢e and Omi$§
(Split-Dalmatian County).
A low-cost undrained shear test apparatus was developed in Japan, and two Croatian researchers were
trained for the operation of and the testing with the apparatus.
Soil samples from model sites (Kostanjek and Grohovo) were sent to Japan and tested with the apparatus.
At the time of mid-term review, 2 July 2012, the apparatus was at the Croatian custom still on its way for
shipping to the University of Rijeka.
Researchers indicated that the installation of monitoring equipment has completed more than 90% at
Grohovo site and the monitoring has been in progress. At Kostanjek, extensometers were installed, largely
depending on which an early warning system is to be established.

(Output 2)
There are five model sites selected: Rjecina River Basin, Dubradina River Basin, and Mos¢enicka Draga
(Primorsko-Goranska County, Rijeka), Imotski and Sutina-KarakaSica (Split-Dalmatian County). Besides,
at Daruvar, the UR is conducting a research to clarify essential factors on flash-flood/debris-flow
simulation model, considering sustainable land management to mitigate water erosion on different tillage
treatments.
Rainfall measurement equipment was installed at model sites in Rijeka and the data are being collected.
The analysis of rainfall-discharge characteristics continues with new hydro-meteorological data.
Physical experiments of debris-flow have been carried out in Kyoto University where the Croatian trainees
jointed the experiments. The development of flashflood and debris flow simulation model (Hydro-Debris
3D) for Dubracina River is completed.

(Output 3)
There are five model sites selected: Hilly area of the Medvednica Mountain (Zagreb), Rje¢ina River and
Dubracina River basin (Primorsko-Goranska County, Rijeka) and Du¢e and Omis areas (Split-Dalmatian
County).
In Zagreb and Rijeka, topography interpretation of model sites and surrounding areas, mainly based on
aerial photos, were completed. In addition, digital topography maps are being created based on LiDAR
scanning with airplane. In Split, WG (Working Group) 4 is conducting ground-based LiDAR scanning
once a month since September 2011.
In Zagreb and Rijeka, WG3 is preparing landslide inventory maps and conducting landslide susceptibility
analysis using AHP methodology.
Researchers of the implementing universities meet local authorities more often than not, raising their

awareness towards the development of integrated landslide/flood hazard map and land-use guidelines.

3.2 Achievements of Project Purpose

Although indicators for the Project Purpose were not set in the Master Plan included in the signed R/D, as of
the Mid-term review, the project is making a steady progress of research activities at each output level as
summarized in the above section. Considering the overall progress towards attaining the Project Purpose, in

spite of the delay of launching the Project and setting up the monitoring equipment at model sites, the Project has
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a good potential to achieve its goal by the end of project period, March 2014.

4 Review Based on the 5 Criteria

4.1 Relevance
The relevance of the Project is high.

There are several laws and policies speaking to the importance of disaster mitigation in Croatia such as
Protection and Rescue Plan for Croatia (Official Gazette 96/10) and Law on Protection from Natural
Disasters (Official Gazette 73/97). The project is aligned with these Croatian laws/policies, and
contributes to their realization.

The model sites of the Project were proposed by Croatian researchers. The Kostanjek in Zagreb is the
largest landslide in Croatia, and one of primal concerns of the Emergency Management Office in the City of
Zagreb. At the downstream of Rjecina River located the city of Rijeka, and the flood waters can cause
significant damage to the city; it could be an even higher hazard in case of concurrent rock avalanche at
Grohovo landslide. The model sites in Split are Omi§ and Duc¢e where a rock fall is quite frequent, causing
damages and posing threats to many houses and population in the towns. The project can also meet the

needs and expectation of these local authorities and population.

4.2 Effectiveness
The effectiveness of the Project is medium.

The basic design of the Project is clear as per summarized in the Master Plan, and the three outputs are
essential components for the Project to achieve its purpose.

The current PO doesn’t describe the process and schedule of how Output 1 and Output 2 can be integrated
or utilized in Output 3 to attain the Project Purpose. Specific PO for the 2" half of the project period is
necessary; it is to provide further breakdown of each activity to show how each activity can be conducted
and completed for the next two years. The breakdown of each activity with timeline is helpful for better
understanding and communication among researchers of different working group and also between
Croatian and Japanese researchers.

Indicators were not set in the Master Plan included in the signed R/D. The indicators by foreseeing the

goal to be reached two years ahead was set by discussing in the Mid-term review.

4.3 Efficiency
The efficiency of the Project is medium.

The R/D of the project was signed on 27 March 2009, but it was 9 March 2010 when the Note Verbal was
exchanged for launching the Project as it took long time for Croatian side to conduct necessary
inter-organizational coordination.

Concerning the procurement of project equipment, the exemption of VAT (25%) was agreed on the R/D but
administrative procedures for this VAT’s exemption to become effective was not clear among concerned
agencies both in Japanese and Croatian side. As a result, the procurement of equipment took longer than
planned, affecting the research plan and project progress significantly.

The project held the 1* JCC (Joint Coordination Committee) on 23 February 2012 at the Faculty of
Agriculture, UZ, where counter personnel from the three universities and Croatian Geological Survey

attended, including representatives of local community (City of Zagreb’s Emergency Management Office).
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This JCC was the first meeting where administrative instructions for the project such as equipment and
procurement were shared among all those who were involved in the Project.

For project implementation, MZOS has prepared a counter-budget, which includes the lump-sum 360,000
Kuna/year, salary payments of nine young researchers who are expected to obtain doctor’s degree through
researches in the Project, payment for equipment installation and maintenance, and travel allowance &
accommodation for researchers. Each faculty of the three universities implementing project activities also
has borne a part of operational costs such as conference and travel.

The formation of WG4 based in US is a response to administrative issues of project coordination such as the
distance between US and UR/UZ and resulting difficulty for US to have meetings and smooth
communication as a part of WG1, WG2 and WG3. Research subject and activities remain unchanged,
though, in US with the formation of WG4, and the leader of WG4 as US is now able to directly contact with
Project Manager in UR.

The Project organizes annual international conferences to share the research progress and findings.
Meetings and communication for research coordination between Japanese researchers and their Croatian
counterparts have been properly held as and when necessary. On the other hand, communication of
researchers among different working groups is much less and confined to such opportunities as the annual

international conferences and JCC.

4.4 Impact
It is still premature to evaluate the impact of the Project.

Positive impacts such as measures against natural hazard and disaster risk mitigation can be expected once
the Project achieves its purpose and the application of research results to local/national government policies
starts realized. At the time of mid-term review, such expected impacts have not been observed yet.
It is widely indicated that the relationship between the universities and the local governments has been
forged and strengthened due to the presence of the Project. Representative of local governments are not
listed as counterpart in the R/D, but they are now recognized as essential partners of the Project by
researchers towards achieving the Project goal.
Through international conference organized by the Project, research results and findings on landslides and
flash-floods/debris-flow are shared among researchers from neighboring countries such as Serbia, Bosnia
and Herzegovina, Kosovo, Macedonia, and Slovenia, where studies on disaster risk management are
important and required for societies.
The Project Manger, on behalf of MZOS, has become a member of National Protection and Rescue

Diretorate since 2012 due to her function in the Project.

4.5 Sustainability
The prospect of sustainability of the Project is medium.
Prospect of sustainability from the viewpoints of human resource and technical capacity is indicated more
than medium. Currently, nine young researchers, doctoral students, are sponsored by MZOS to work for
the Project. Equipment installed in model sites is currently well maintained and MZOS bears the costs of
these protective and maintenance measures.

From an institutional viewpoint, it still needs to be further clarified how the research results will be
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incorporated into the local government policy such as the preparation of land-use guideline. The
relationship between the local authorities and the universities should be institutionalized as a system for
disaster risk management between the two entities. Moreover, for research results to feed into national
disaster management policies, an involvement of disaster management agency, namely National Protection
and Rescue Directorate, will become more important in future.

At present, MZOS has prepared a counter-budget, financing a part of project operation. From a financial

viewpoint, however, budgetary commitment for the Project in future is still uncertain.

4.6 Factors that have promoted or hindered the implementation of project
(1) Promoting factors
Efforts of both Japanese and Croatian researchers to make up for the initial delay of project progress, and
frequent visits of Japanese researchers to Croatian for research coordination and cooperation are recognized
as promoting factors for the Project.
(2) Hindering factors
Little experience in Croatian side to conduct JICA technical cooperation before and the absence of JICA
branch office in Croatia are mainly attributed to the initial delays of Project implementation such as the

exchange of Note Verbal and the procurement of equipment.

5 Results of the Mid-term Review

5.1 Conclusion

The relevance of the Project is high - the Project is not only aligned with national laws and policies
associated with disaster mitigation, but also meets the needs of local authorities and population. The
effectiveness of the Project is medium as the Project is properly constructed, but the process and timeline for the
remaining 2 years need to be further clarified and agreed toward achieving the Project Purpose. The efficiency
of the project to date is rated medium mainly due to the initial delay of project launching and further delay of
equipment installation. It is still premature to evaluate the impact of the Project at the time of Mid-term review.
The prospect of sustainability of the Project is medium as technical and human resource capacity are indicated

enough to sustain Project activities, but it is still uncertain from institutional and financial viewpoints.

5.2 Recommendations

1. The project has a good potential to achieve its goal by the end of project period, March 2014, in spite of the
delay of launching the project and setting up monitoring equipment at model sites. The followings are
recommended to ensure the goal to be attained: clarification of activities and plan, cooperation among working
groups, and implementation monitoring.

1-1. A revised Master Plan has been drafted with indicators. The Project will be carried out based on the
revised Master Plan.

1-2. A revised PO has been drafted with activity breakdown and timeline for the next two years. The
implementation will be undertaken according to the revised PO, which is subject to change and updated as
and when necessary.

1-3. WG2 (flash-floods/debris-flow research) and WG1 & WG3 (landslide research) are to promote
coordination and cooperation on the image of research outputs and its time of completion so that the results

of both researches can be synthesized to produce integrated landslide/flood hazard maps.
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1-4. Communication and cooperation among WG1, WG2, WG3 and WG4 is to be further promoted towards
the intended Project Purpose; meetings in between the annual conference can be considered, not only
among WG leaders but also of all researchers involved. .

2. In order for the application of research results, the followings are recommended: coordination with local
authorities and continuous data collection.

2-1. The data that can be collected within Project period is limited, and hence the arrangement for continuous
data collection after the project should be established for better research outputs, including the maintenance
of installed equipment.

2-2. A system to strengthen the relationship between the local authorities and the universities in the study areas
need to be explored - such as standardized procedures, documentation of protocol, memorandum of
understanding — towards the application of research results.

2-3. For nation-wide application in Croatia of the Project outputs in future, the involvement of national
authority for disaster risk management need to be explored while the Project is being undertaken.

3. The terminal evaluation can be conducted as a joint evaluation by both Japanese and Croatian evaluators.
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Abbreviations
AHP Analytical Hierarchy Process
CGS Croatian Geological Survey
CwW Croatian Water
DEM Digital Elevation Model
DPRI Disaster Prevention Research Institute, Kyoto University
DUZS Drzavna uprava za zastitu i spasavanje  (National Protection and Rescue Directorate)
EMO Emergency Management Office, City of Zagreb
GIS Geographic Information System
HRK Croatian Kuna (international abbreviation)
ICL International Consortium on Landslides
JCC Joint Coordination Committee
JPY Japanese Yen
JICA Japan International Cooperation Agency
JST Japan Science and Technology Agency
LIDAR Laser Imaging Detection and Ranging
M/M Minutes of Meetings
MZOS Ministarstvo obrazovanja, znanosti i sporta (Ministry of Science, Education and Sport)
PO Plan of Operation
R/D Record of Discussion
SATREPS Science and Technology Research Partnership for Sustainable Development
UR University of Rijeka, Faculty of Civil Engineering
usS University of Split, Faculty of Civil Engineering, Architecture and Geodesy
UZM University of Zagreb, Faculty of Mining, Geology and Petroleum Engineering
UZA University of Zagreb, Faculty of Agriculture
VAT Value Added Tax
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Chapter 1: Outline of the Review Study

1.1 Background

Croatia has frequent earthquakes and, along the Adriatic coast, has a large amount of precipitation. At some
places, average annual rainfall is 3,500mm and more. Triggered by such earthquakes and rainfall, sediment
disasters occur quite often such as landslides, slope failure, and debris flow. The land of Croatia has a complex,
fragile terrain and geological structure affected by earth faults and folds. Sediment disaster are common at the
alternation of sandstone-shale strata that is prone to weathering, as well as at slopes with marl layer containing
large amounts of clay with low friction angle. Local flood (flash flood) occurs at limestone regions where water
roads are easily formed in the strata.

Sprawling of cities is causing the accumulation of assets and population growth in sub-urban areas, but many
of these areas are at high risk of such disasters in Croatia, thus raising concerns about increasing damages by flash
floods and landslides. In some areas, disaster risk is likely to become even higher with a change in rainfall
patterns due to climate change.

In Croatia, however, techniques to assess flash-flood/landslide risk and mechanisms to take measures on the
risk assessment are not yet developed. Sprawling control as well as disaster warning systems and evacuation rules
are not in place yet, either. Towards such disaster risk management, researches are required to develop
methodologies for hazard mapping and risk assessment based on scientific data of these phenomena, and to
improve the land use taking into consideration such disaster risks.

In this context, this Project was requested by the Government of Croatia. Based on a detailed planning
survey in January 2009 and a following consultation mission in March 2009, the R/D of the Project was signed on
27 March 2009 under the scheme of SATREPS. In July 2012, about the halfway point of the Project period, a
mid-term review is to be conducted as dictated by the Article V of the signed R/D.

1.2 Objectives of the Mid-term Review Study

The objectives of the Mid-term review are to:
1) confirm actual inputs, activities and implementation process, the degree of achievements of the outputs, and
the prospect of achieving the project purpose according to the Master Plan.
2) assess the Project from the five evaluation criteria - Relevance, Effectiveness, Efficiency, Impact and
Sustainability — based on the JICA’s guideline for project evaluation.
3) make common understanding of indicator for the Project purpose and output.
4) make recommendations on the measures to be taken during the remaining project period in consultation with

agencies concerned.

1.3 Members of the Review Team

The review was conducted by the team composed by the following members:
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Name Position Title
Senior Advisor to the Director General, Water Resources and
Mr. Hideo MIYAMOTO Leader Disaster Management Group, Global Environment Department,
JICA

Water Resources and Disaster Management Group, Global
Environmental Department, JICA

Tekizaitekisho, LLC

Mr. Jun MURAKAMI Survey Planning

M. Hiroyuki OKUDA Evaluation and

Analysis
L SATREPS Program officer of Natural Disaster Prevention, Research
Dr. Yoshimori HONKURA Evaluation Partnership for Sustainable Development Division, JST
. SATREPS Principal Researcher, Research Partnership for Sustainable

Mr. Masayuki SATO Evaluation Development Division, JST

Dr. Koichi TSUKIOKA SATREPS Se?n?o.r Staff, Research Partnership for Sustainable Development
Evaluation Division, JST

Ms. Kikuko SAKAI SATRPES Senior Program Coordinator, JST Paris Office
Evaluation

1.4 Schedule of the Mission

The schedule of the mission is attached (Annex 3)

1.5 Methodology of the Review

The Mid-term review is carried out in accordance with “the JICA New Guideline for Project Evaluation, Ver. 1
(June 2010)”, which mainly follows “the Principles for Evaluation of Development Assistance, 1991 issued by
OECD-DAC. The master plan in the R/D with the statement of the project purpose, outputs and activities is used
as the basic reference point for the review. (Annex 1 is a revised master plan, draft, with proposed indicators).

As a framework to collect and sort out relevant data and information as prescribed in the JICA Guideline, two
types of grid - Result Grid and Evaluation Grid - were prepared in reference to reports and documents on the Project.
To collect information for the Evaluation Grid, questionnaires were prepared and forwarded in advance to the
counterpart organizations. During the review mission, the team conducted interviews with counterparts based on
the questionnaires, hearings with JICA experts, and visited target areas (Annex 3, 4).

Findings and information from reports, interviews, questionnaire survey and site visits were collected and
analyzed in the grids. The team confirmed the achievements, assessed the Project based on the five criteria, made
recommendations, and drew lessons learned.

The criteria used for the evaluation are the following five criteria: relevance, effectiveness, efficiency, impact

and sustainability.

Relevance Relevance is reviewed by the validity of the Project Purpose in light of Croatia’s development
policies and needs and Japanese cooperation policies.

Effectiveness | Effectiveness is assessed to what extent the Project is achieving the Project Purpose, clarifying
the relationship between the Project Purpose and Outputs.

Efficiency Efficiency is analyzed with emphasis on the relationship between Outputs and Inputs in terms
of timing, quality, and quantity.

Impact Impact is assessed in terms of positive/negative and intended/unintended influence caused by
the Project.
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Sustainability | Sustainability is assessed in terms of institutional, financial, and technical aspects by
examining the extent to which the achievements of the Project will be sustained after the

Project is completed.

Chapter 2: Outline of the Project

2.1 Project Purpose

Integrated landslide/flood hazard mapping technology and land-use guidelines formulation methodologies are

developed for nation-wide application in Croatia.
2.2 Output
1. Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are
developed adapting to hydrological and geological conditions in Croatia.
2. Flash-flood/debris-flow simulation models and early warning systems are developed adapting to
hydrological and geological conditions in Croatia.

3. Integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk mitigation are

developed for study areas.
Chapter 3: Achievements of the Project
3.1. Results of Inputs
The R/D of the project was signed on 27 March 2009, but it was 9 March 2010 when the Note Verbal was
exchanged for launching the Project as it took long time for Croatian side to conduct necessary
inter-organizational coordination. Behind the original schedule by one year, inputs as per agreed in the Master
Plan begun with the dispatch of Japanese expert in May 2010.
(Japanese side)
1) Dispatch of Japanese researchers
Since May 2010 until July 2012, total 17 researchers have been dispatched, short-term 82 times, totaling 997
days. Each researcher is attached to working group 1, 2 or 3. In addition, one project coordinator has been
dispatched by JICA since May 2010. (Annex 5)

2) Counterpart Training

4 researchers and 7 researchers from CGS, UZM, UR and US attended short-term trainings in Japan in 2010
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and 2011, respectively, conducted in Tohoku Gakuin University, Yamagata University, Niigata University,

ICL, and Kyoto University. (Annex 6).

Provision of Machinery and Equipment

Activities of the Project started in May 2010, one year behind the signature of the R/D. In addition, due to the
absence of referential precedence on VAT exemption procedure in concerned agencies in Croatia and resulting
delay of administrative clearance, a piece of equipment which was planned to be procured in Croatia ended up
being purchased in Japan and shipped to Croatia instead. Machinery and equipment for landslide and
flash-flood analysis was provided by the Japanese side, the total amount of which are 128,416,000 JPY for
2010 and 2011. (Annex 7)

Local Costs

Japanese side provided a part of necessary expenses for carrying out project activities. Apart from the costs
of machinery and equipment of 128,416,000 JPY, the expenses include the dispatch of Japanese researchers
and project coordinator, training of Croatian Researchers in Japan, Operational expenses such as travel
expenses in Croatia, local consultant fee, and meetings. The total amount, including that of machinery and

equipment, is 237,101,000 JPY for 2010 and 2011. (Annex 8)

(Croatian side)

1)

2)

Assignment of Counterpart Personnel

Project Director (Mr. Purgar) and Project Manager (Prof. Ozani¢) have been assigned by MZOS and UR,
respectively. The Deputy Project Manager (Assoc.Prof. Mihali¢) and Project Coordinator (Prof Kisi¢) have
been assigned by UZM and UZA, respectively. The change of the Project Manager from Prof. Bonacci to
Prof Ozani¢, and the Deputy Project Manager from Prof. Ozani¢ to Assoc.Prof. Mihali¢ was officially
announced with a letter dated 28 March 2012 issued by MZOS. Although there is no official letter on the
assignment of counterpart, so far 35 researchers have been recognized as counterpart personnel at the time of

mid-term review. (Annex 9)

Local Operational Cost

MZOS has been financing the project — lump sum of 360,000 Kuna/year we well as salaries of 9 young
researchers working for the Project, shipment and installation costs of purchased equipment, and travel of
researchers. Each faculty engaged in the Project — Faculty of Mining, Geology and Petroleum Engineering,
University of Zagreb, Faculty of Civil Engineering, University of Rijeka, and Faculty of Civil Engineering,
Agriculture and Geodesy, University of Split — has also borne a part of operational costs. The total

amount, however, could not be confirmed during the mid-term review mission. (Annex 8)

4
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3.2. Progress and Achievements of the Project

1) Achievement of the Project outputs

(Output 1)
There are four model sites selected: Kostanjek Landslide (a part of Medvednica Hilly Area, City of Zagreb),
Grohovo Landslide (a part of Rjecina River Basin, Primorsko-Goranska County, Rijeka), Du¢e and Omis areas
(Split-Dalmatian County).
A low-cost undrained shear test apparatus was developed in Japan, and two Croatian researchers were trained
for the operation of and the testing with the apparatus. (Activity 1-1). Activity 1-1 was completed.
Soil samples from model sites (Kostanjek landslide and Grohovo landslide) were sent to Japan and tested with
the apparatus. At the time of mid-term review, 2 July 2012, the apparatus was at the Croatian custom still on
its way for shipping to the University of Rijeka. (Activity 1-2)
Researchers indicated that the installation of monitoring equipment (GPS, extensometers, total station, prism,
pore pressure gauge) has completed more than 90% at Grohovo site; most part of which were set up in August
through September 2011, and the monitoring has been in progress. As for Kostanjek landslide, monitoring
equipment is expected to be set up this year, in July 2012. (Activity 1-3)
The development of methods of landslide risk assessment (Activity 1-4) and the prediction of landslide
affecting areas based on landslide dynamics (Activity 1-5) are linked and undertaken concurrently.
The monitoring is going on at Grohovo to accumulate data to feed into the establishment of early warning
system. At Kostanjek, extensometers were installed, largely depending on which an early warning system is
to be established. (Activity 1-6)
The level of progress to date as per generally perceived by researchers are: 100% for Activity 1-1, 70% for
Activity 1-2, 60% for Activity 1-3, 40% for Activity 1-4 and 1-5, and 40% for Activity 6.

(Output 2)

There are five model sites selected: Rjecina River Basin, Dubracina River Basin, and Mos§¢enicka Draga
(Primorsko-Goranska County, Rijeka), Imotski and Sutina-KarakaSica (Split-Dalmatian County).

Rainfall measurement equipment was installed at model sites in Rijeka and the data are being collected. The
analysis of rainfall-discharge characteristics continues with new hydro-meteorological data. Since 2011,
however, due to the absence of heavy rainfall events, the data accumulation so far has not been adequate as
expected. Meteorological measurement device has been installed in the municipality office building of
Moséenicka Draga, where the data also has been utilized by the local authority. (Activity 2-1, 2-2)

Physical experiments of debris-flow have been carried out in Kyoto University where the Croatian trainees
jointed the experiments. Two peer review papers have been accepted. The development of flashflood and
debris flow simulation model (Hydro-Debris 3D) for Dubracdina River is completed. (Activity 2-3)

The procurement of radar (Furuno) to cover the three model sites in Rijeka are in progress, which will

constitute the early warning system to be established. (Activity 2-4)
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The level of progress to date as per generally perceived by researchers are: 50% for Activity 2-1, 40% for
Activity 2-2, 50% for Activity 2-3, and 40% for Activity 2-4.

(Output 3)
There are five model sites selected: Hilly area of the Medvednica Mountain (Zagreb), Rjecina River and
Dubracina River basin (Primorsko-Goranska County, Rijeka) and Duc¢e and Omi$ areas (Split-Dalmatian
County).
In Zagreb and Rijeka, topography interpretation of model sites and surrounding areas, mainly based on aerial
photos, were completed. In addition, digital topography maps are being created based on LiDAR scanning
with airplane. In Split, WG4 is conducting ground-based LiDAR scanning once a month since September
2011 (Activity 3-1,3-2).
In Zagreb and Rijeka, WG3 is preparing land slide inventory maps and conducting landslide susceptibility
analysis using AHP methodology. WG2 is undertaking researches in Rijeka alone in the recognition that
there is no flashflood threat in Zagreb due to the retention dam, and hence the integrated landslide/flood
hazard map in Zagreb will cover only landslide aspects. In Split, rock fall in Duée/Omi§ areas and
flashfloods in Imotski/Sutina-KarakaSica are not linked phenomena. As such, the integrated landslide/flood
hazard map WG4 will develop actually means two individual hazard maps for landslide and flashfloods.
(Activity 3-3)
The development of land-use guidelines (Activity 3-4) and manuals of integrated landslide/flood hazard
mapping (Activity 3-5) has not really started yet, but researchers of the implementing universities meet local
authorities more often than not, raising their awareness for the preparation of land-use guidelines incorporating
hazard assessment.
The level of progress to date as per generally perceived by researchers are: 50% for Activity 3-1 and 3-2, 20%
for Activity 3-3, 10% for Activity 3-4 and 3-5.

2) Achievement towards the Project Purpose

The project purpose is “integrated landslide/flood hazard mapping technology and land-use guidelines
formulation methodologies are developed for nation-wide application in Croatia. Indicators for the Project
Purpose were not set in the Master Plan included in the signed R/D. At present, the project is making a steady
progress of research activities at each output level as summarized in the above section. Considering the overall
progress towards attaining the Project Purpose, in spite of the delay of launching the Project and setting up the
monitoring equipment at model sites, the Project has a good potential to achieve its goal by the end of project

period, March 2014.
3.3 Implementation Process

The project formed three working groups (WG) — WGI for detailed landslide investigation, WG2 for
flash-floods and debris-flows, and WG3 for regional landslide investigation. ~After the 1°* JCC on 23™ February
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2012, the formation ofWG4 was proposed in order to accelerate the research activities in Split by direct contact

between the project manager and the leader of WGA4.

Chapter 4: Evaluation by the Five Criteria

4.1 Relevance

The relevance of the Project is high.

There are several laws and policies speaking to the importance of disaster mitigation in Croatia; they are:
Protection and Rescue Plan for Croatia (Official Gazette 96/10), Evaluation of Endangerment of Croatia from
Natural and Technological Disasters, Croatian National Platform for Disaster Risk Reduction, Protection and
Rescue Law (Official Gazette 127/10), Law on Protection from Natural Disasters (Official Gazette 73/97), and
also various international agreements on protection and rescue in case of natural disaster. The project, aiming
at the development of integrated landslide/flood hazard mapping technology and land-use guidelines
formulation methodology for nation-wide application in Croatia, is aligned with these Croatian laws/policies,
and contributes to their realization.

The model sites of the Project were proposed by Croatian researchers. The Kostanjek in Zagreb is the largest
landslide in Croatia, and one of primal concerns of the Emergency Management Office in the City of Zagreb.
At present, the physical plan of the City of Zagreb doesn’t include the assessment of landslide risk. At the
downstream of RjeCina River located the city of Rijeka, and the flood waters can cause significant damage to
the city; it could be an even higher hazard in case of concurrent rock avalanche at Grohovo landslide. The
City of Rijeka has a land-use guideline for construction purpose, but it does not contain a hazard map. The
model sites in Split are Omi§ and Duée where a rock fall is quite frequent, causing damages and posing threats
to many houses and population in the towns. The project can also meet the needs and expectation of these
local authorities by monitoring the sites, setting up early warning systems, preparing hazard maps as well as
land-use guidelines incorporating disaster risk mitigation.

Disaster reduction is identified as one of specific issues Japan’s ODA gives priority. The Initiative for
Disaster Reduction through ODA was announced at the United Nations World Conference on Disaster
Reduction held in Kobe, Hyogo prefecture, in January 2005. Furthermore, JICA’s Issue-specific Guideline
for Disaster Reduction sets out “building disaster-resilient communities and societies” as one of development
strategy goals to be achieved. This Project aims at the development of landslide/flood hazard mapping
technology and early warning system, thus applying these outputs to land-use guidelines prepared by local
authorities for disaster reduction. The Project is aligned with Japan’s ODA policy, and such methods and

technologies can also be utilized for other disaster risk management projects.

4.2 Effectiveness

The effectiveness of the Project is medium.

The basic design of the Project is clear as per summarized in the Master Plan, and the three outputs are
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essential components for the Project to achieve its purpose. As described in the above section, the Project
has set up equipment, accumulating monitoring data and analysis. At present, the project is making a steady
progress of research activities at each output level, and in spite of the delay of launching the project and setting
up monitoring equipment at model sites, it is widely indicated that the project has a good potential to achieve
its goal by the end of project period, March 2014. It is also expected that activities can be undertaken even
faster once all equipment is installed because timeline of research activities can become more predictable and
preparing a research plan can become meaningful.

Output 3, where the results of Output 1 and Output 2 are to be synthesized to achieve the Project Purpose, has
so far made rather limited progress. Moreover, the PO doesn’t describe the process and schedule of how each
output can be integrated or utilized in Output 3 to attain the Project Purpose. Specific PO for the 2" half of
the project period is necessary, including the process and timeline towards the Project Purpose, thereby the
prospect of achieving the project goal can become clearer.

It is also important the specific PO provide further breakdown of each activity to show how each activity can
be conducted and completed for the next two years. The breakdown of each activity with timeline is helpful
for better understanding and communication among researchers of different working group and also between
Croatian and Japanese researchers. In addition, a detailed PO is beneficial for effective monitoring of each
activity, whereby the effectiveness of the Project can be further increased.

The development of integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk
mitigation are set as tangible targets of Output 3. In the City of Zagreb, one of the three study areas, the
Project will not prepare such map and guideline because Zagreb is not likely to have flush flood. WG?2 is not
undertaking flash-floods and debris-flows research in Zagreb, and hence the output of WG3 is to be a landslide
susceptibility/hazard map, not including flash-flood analysis, and a land-use guideline incorporating only
landslide aspects. In the case of WG4, a map and a guideline will be evaluated for rock falls as a special case of
landslides.

Indicators, which will be used to verify the attainment of each output and Project Purpose at the time of
terminal evaluation, were not set in the Master Plan included in the signed R/D. Mid-term review is a good
opportunity to review the project progress so far, and discuss and agree on indicators by foreseeing the goal to
be reached two years ahead.

The project will develop methods and models such as landslide risk assessment, prediction of landslide
affecting areas, flashflood/debris-flow simulation model, and integrated landslide/hazard mapping technology.
The verification of these methods and models are conducted with measurement and data from physical
experiments while actual hazardous events don’t occur so often. Within the project period, the verification

by natural events depends on weather, but refinement of methods and models will continue.

4.3 Efficiency

Efficiency of the Project is medium.

The R/D of the project was signed on 27 March 2009, but it was 9 March 2010 when the Note Verbal, a form
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of diplomatic document, was exchanged after a long process of conducting inter-organizational coordintion on
Croatian side. This is a five-year project, planned to start in March 2009 and end in March 2014, but due to
this delay of launching the Project for one year, now all activities are to be competed in four years.

Concerning the procurement of project equipment, the exemption of VAT (25%) was agreed on the R/D but
administrative procedures for this VAT’s exemption to become effective was not clear among concerned
agencies both in Japanese and Croatian side. As a result, the first batch of equipment installation was in
August through September 2011 at Grohovo Landslide due to the change of procedures - from domestic
procurement in Croatia to international procurement in Japan - and the associated time it took for this change.
This delay in setting up equipment at model sites has affected the research plan.

For project implementation, MZOS has prepared a counter-budget, which includes the lump-sum 360,000
Kuna/year, salary payments of nine young researchers who are expected to obtain doctor’s degree through
researches in the Project, payment for equipment installation and maintenance, and travel allowance &
accommodation for researchers. Each faculty of the three universities implementing project activities also
has borne a part of operational costs such as conference and travel.

The Project organizes annual international conferences to share the research progress and findings. The 1%
conference was in Dubrovnik in November 2010 and the 2™ conference was at the University of Rijeka in
December 2011.  An internal Croatian workshop is planned to be held in Zagreb in December 2012, financed
by Croatian Water for the prepration of the next conference. The 3™ conference is currently planned in
Zagreb in February 2013 inviting more participants from local authorities as well as promoting public relations.
Meetings and communication for research coordination between Japanese researchers and their Croatian
counterparts have been properly held as and when necessary. On the other hand, communication of
researchers among different working groups is much less and confined to such opportunities as the annual
international conferences and JCC.

The project held the 1% JCC on 23™ February 2012 at the Faculty of Agriculture, UZ, where counter personnel
from the three universities and Croatian Geological Survey attended, including representatives of local
community (City of Zagreb’s EMO). This JCC was the first meeting where administrative instructions for
the project such as equipment and procurement were shared among all those who were involved in the Project.
Meetings for administrative purpose could have been very helpful if it had been held at the very beginning of
the Project to share the knowledge, rules and regulations associate with Project implementation.

Counterpart personnel have not been fixed by, for example, an assignment letter by organizations or an
acknowledgement at JCC. Assignment of counterpart personnel has been flexible, subject to change in
accordance with the situation and progress of researches.

The formation of WG4 based in US is a response to administrative issues of project coordination such as the
distance between US and UR/UZM and resulting difficulty for US to have meetings and smooth
communication as a part of WG1, WG2 and WG3. Research subject and activities remain unchanged,
though, in US with the formation of WG4, and the leader of WG4 as US is now able to directly contact with
Project Manager in UR. Partner researchers from Japanese side are not assigned to WG4, but work together

as and when necessary.
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4.4 Impacts

It is still premature to evaluate the impact of the Project
Positive impacts such as measures against natural hazard and disaster risk mitigation can be expected once the
Project achieves its purpose and the application of research results to local/national government policies starts
realized. At the time of mid-term review, such expected impacts have not been observed yet.
It is widely indicated that the relationship between the universities and the local governments has been forged
and strengthened due to the presence of the Project. Representative of local governments are not listed as
counterpart in the R/D, but they are now recognized as essential partners of the Project by researchers towards
achieving the Project goal. For example, EMO in the City of Zagreb was newly established in 2009 to take
responsibility for all Zagreb’s natural disaster, among which an earthquake is the major disaster. Before the
Project, EMO was not very much aware of the importance of addressing landslide issue, but now has become
concerned and has provided the Project with support such as issuing a permit for equipment installation.
The maintenance of installed equipment is also discussed among EMO and UZM. An idea is that at the end
of the Project UZM could hand over the equipment to the City of Zagreb, which could bear the costs for its
maintenance while UZM could provide constant inspection of the equipment and provide the City with
monitoring data collected thereof. As such, efforts to promote the application of research results and to seek
an arrangement for follow-on support have already been undertaken.
The town of OmiS$ prepared a project document to contain potential rock falls in the town. The leader of
WGH4 of the Project is a reviewer of the project document, and expects that the LiDAR scanning conducted in
the Project will also help identify critical points of potential rock falls, and will contribute to the implantation
of the town’s project. The Ministry of Finance of Croatian Government will finance the project once the
project document is signed.
Through international conference organized by the Project, research results and findings on landslides and
flash-floods/debris-flow are shared among researchers from neighboring countries such as Serbia, Bosnia and
Herzegovina, Kosovo, Macedonia, and Slovenia, where studies on disaster risk management are important and
required for societies.
Formalization of international cooperation with neighboring countries is underway in the frame of ICL
regional network (Adriatic-Balkan) and thematic network (Landslide Monitoring), which were proposed in the
1* conference in Duvrovnik in Nov 2010. Two faculties (UZ and UR) have become members of ICL and
have been assigned as coordinators for the networks due to the presence of the Project.
UR, with Department of Local Government and the management of the city of Rijeka, is preparing a program
to enlarge the Grohovo monitoring system on wider area in Rjecina river valley.
The Project Manger, on behalf of MZOS, has become a member of National Protection and Rescue
Directorate since 2012 due to her function in the Project.
University of Split, Faculty of Civil Engineering and Architecture, has been institutionally connected with
National Protection and Rescue Directorate during the development of Croatian 112 emergency system, as well

as with their department in Divulje near Split on various emergency and disaster related activities.

10



BT

4.5 Sustainability

The prospect of sustainability of project activities is medium.

Prospect of sustainability from the viewpoints of human resource and technical capacity is indicated more than
medium. Currently, nine young researchers, doctoral students, are sponsored by MZOS to work for the
Project. It will lead to a significant human resource capacity when they obtain doctorates. Equipment
installed in model sites is currently well maintained; a container of inclinometer casing, pore pressure gauge
and GPS, a fence around solar panels, concrete base of a pole for the prism, and insurance policy for
equipment. MZOS bears the costs of these protective and maintenance measures. Also, follow-on
arrangement for maintenance of equipment after the end of the Project is currently being explored by the
implementing universities.

At present, MZOS has prepared a counter-budget, financing a part of project operation. From a financial
viewpoint, however, the prospect of sustainability is indicated relatively low based on the recognition of
Croatian economy growth recording negative, and resulting uncertainty of budgetary commitment in future.
From an institutional viewpoint, it is still further clarified how the research results will be incorporated into the
local government policy such as the preparation of land-use guideline. The relationship between the local
authorities and the universities is still at the personal level, yet the relationship should be institutionalized as a
system for disaster risk management between the two entities. Additionally, for research results to feed into
disaster management policies, an involvement of disaster management agency, namely National Protection and

Rescue Directorate, will become more important in future.

Chapter 5: Results of the Mid-term Review

5.1 Conclusion

The relevance of the Project is high - the Project is not only aligned with national laws and policies associated
with disaster mitigation, but also meets the needs of local authorities and population. The effectiveness of the
Project is medium as the Project is properly constructed, but the process and timeline for the remaining 2 years need
to be further clarified and agreed toward achieving the Project Purpose. The efficiency of the project to date is
rated medium mainly due to the initial delay of project launching and further delay of equipment installation. It is
still premature to evaluate the impact of the Project at the time of Mid-term review. The prospect of sustainability
of the Project is medium as technical and human resource capacity are indicated enough to sustain Project activities,

but it is still uncertain from institutional and financial viewpoints.

5.2 Recommendations

1. The project has a good potential to achieve its goal by the end of project period, March 2014, in spite of the delay

of launching the project and setting up monitoring equipment at model sites. The followings are recommended

to ensure the goal to be attained: clarification of activities and plan, cooperation among working groups, and
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implementation monitoring.

1-1. A revised Master Plan has been drafted, as per Annex 1, with indicators. The Project will be carried out

based on the revised Master Plan.

1-2. A revised PO has been drafted, as per Annex 2, with activity breakdown and timeline for the next two years.
The implementation will be undertaken according to the revised PO, which is subject to change and updated as

and when necessary.

1-3. WQG2 (flash-floods/debris-flow research) and WG1 & WG3 (landslide research) are to promote coordination
and cooperation on the image of research outputs and its time of completion so that the results of both

researches can be synthesized to produce integrated landslide/flood hazard maps.

1-4. Communication and cooperation among WG1, WG2, WG3 and WG4 is to be further promoted towards the
intended Project Purpose; meetings in between the annual conference can be considered, not only among WG

leaders but also of all researchers involved. .

2. In order for the application of research results, the followings are recommended: coordination with local

authorities and continuous data collection.

2-1. The data that can be collected within Project period is limited, and hence the arrangement for continuous data
collection after the project should be established for better research outputs, including the maintenance of
installed equipment.

2-2. A system to strengthen the relationship between the local authorities and the universities in the study areas
need to be explored - such as standardized procedures, documentation of protocol, memorandum of

understanding — towards the application of research results.

2-3. For nation-wide application in Croatia of the Project outputs in future, the involvement of national authority

for disaster risk management need to be explored while the Project is being undertaken.

3. The terminal evaluation can be conducted as a joint evaluation by both Japanese and Croatian evaluators.

12
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Annex 1: Revised Master Plan (Draft)

1. Project Purpose

Integrated landslide/flood hazard mapping technology and land-use guidelines formulation methodologies are
developed for nation-wide application in Croatia.

Indicator 1 :Number of manual book to develop integrated landslide/flood hazard map (1 manual)
2 : Number of manual book to develop land-use guideline for landslide/flood risk mitigation (1 manual)

2. Outputs

(1) Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are
developed adapting to hydrological and geological conditions in Croatia.

Indicator 1-1: Number of manual book of methodologies for landslide risk assessment (1 manual)
1-2: Number of model sites to develop a simulation for landslide predictions on dynamics (2 model sites:
Kostanjek, Grohovo)
1-3: Number of model sites to establish landslide early warning systems (2 model site: Kostanjek, Grohovo)

(2) Flash-flood/debris-flow simulation models and early warning systems are developed adapting to hydrological
and geological conditions in Croatia.

Indicator 2-1: Number of model sites to formulate a flash-flood/debris-flow simulation model (5 model sites: Rjecina
River Basin, Dubracina River Basin, MoS¢enicka Draga, Imotski, Sutina-Karakasica)
2-2: Number of model sites to establish a flash-flood early warning system at Rijeka (2 model sites: Rjecina
River Basin, MoSc¢enicka Draga)
2-3: Number of model site to clarify essential factors on flash-flood/debris-flow simulation model, considering
sustainable land management to mitigate water erosion on different tillage treatments (1 model site:
Daruvar)

3) Integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk mitigation are
developed for study areas.

Indicator 3-1: Number of study areas to develop an integrated landslide/flood hazard map (3 areas: Zagreb, Rijeka
and Split)
3-2: Number of study areas to develop land-use guidelines for landslide/flood risk mitigation (3 areas: Rijeka,

Split, Zagreb)

Note 1): Indicator 3-1 for Split area means two individual hazard maps for landslide (rock fall) and flash
flood.

Note 2):Indicator 3-1 for Zagreb area and Moscenicka Draga (in Rijeka area) means individual hazard
maps for landslide and flash flood depending on model site conditions

3. Activities

1. Development of a low-cost undrained shear test apparatus.
-2. Soil tests using the shear test apparatus.

3. Field survey and monitoring at landslide risk sites in model sites.
-4. Development of landslide risk assessment methods based on landslide dynamics, and their application to the
model sites.

(1)-5. Development of methods for the prediction of landslide affecting areas, and their application to the model sites.

13



R

(3)-2.

(3)-3.

(3)-4.

(3)-5.

Development of land slide early warning systems, and their application to the model sites.

Collection of existing hydro-meteorological data and analysis of rainfall-discharge characteristics in model
sites.

Installation of rainfall measurement equipment, and collection of rainfall data.

Development of flashflood and debris flow simulation models in model sites.

Development of flashflood and debris flow early warning systems and their application to the model sites.

Preparation of digital topography maps of the study areas and the model sites based on the photo

interpretation.

Development of wide-area landslide risk assessment methods using the Analytical Hierarchy Process (AHP)
method, and their application to the study areas.

Development of integrated landslide/flood hazard mapping technology, and formulation of integrated hazard
maps for the study areas and model sites.

Development of land-use guidelines formulation methodology, and formulation of land-use guidelines for

disaster mitigation in study areas.
Preparation of a manual of integrated landslide/flood hazard mapping, and a manual of land-use guidelines
formulation that are applicable nation-wide in Croatia.

Note: (3)-2 was originally listed as (1)-4 in the master plan, then later moved.
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Annex 2: Revised Plan of Operation (Draft)
. 1st JFY 2nd JFY | 3rd JFY 4th JFY 5th JFY
OUtpUtS and Activities 2009/2010 | 2010/2011 | 2011/2012 | 2012/2013 | 2013/2014
____________________________________________________________________________________________________________________________________________________________________________________ el ol D2 8 @ ©
@:with mid-term review mission (Jul. 2012), ®:with 3rd conference(Mar. 2013), @:with final evaluation mission(Dec. 2013), ®:with final conference(Mar. 2014)
Output 1: Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are developed adapting to hydrological and geological
conditions in Croatia.
1-1 |Development of a low-cost undrained shear test apparatus € >
1-2 |Soail tests using the shear apparatus <€ > —_———
@ Set up the undrained shear test apparatus in UR -—>
(2 Conduct additional soil tests of samples from the 2 model sites (Kostanjek, Grohovo) -=3
1-3 [Field survey and monitoring at landslide risk sites in model sites € —— _;
@ Procurement and Set up GPS and other monitoring system for Kostanjek landslide it
(2 Monitoring Kostanjek Iandsllde and Grohovo 0| pememe————— >
14 Development of landslide risk assessment methods based on landslide dynamics, and their application to <€ >
__ [themodelsttes IS S S —— E—— >
(@ Obtain the parameters thorough the soil tests in 1-2 o o =
2 Carry out the landslide risk assessment at the 2 model sites (Kostanjek, Grohovo) with using the ol s >
parameters
15 Development of methods for the prediction of landslide affecting areas, and their application to the model € >
sites e e e e = >
@ Obtain the parameters thorough the soil tests in 1-2 ————D
(2 Carry out the prediction of affecting area at the 2 model sites (Kostanjek, Grohovo) with using the N >
parameters
1-6 |Development of landslide early warning systems, and their application to the model sites <€ [ _>_ ->
@ Fix the necessary standard data for establishment of early warning system at Kostanjek and Grohovo | (| | L->
landslide and development the early warning system
@ Fix the contents of manual book of methodologies for landslide risk assessment | | | |mm=——— -—>
" |® Development the manual book of methodologies for landslide risk assessment and share itwith e >
necessary organizations
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@:With mid-term review mission (Jul. 2012), @:With 3rd conference(Mar. 2013), @:with final evaluation mission(Dec. 2013), @:With final conference(Mar. 2014)

Outouts and Activiti 1stJFY | 2nd FY | 3rdJFY | 4thJFY | sthJFY
LIPS and Activiies 2009/2010 | 2010/2011 | 2011/2012 | 2012/2013 | 2013/2014
JCC D2 9. @ ©

Output 2:Flash-flood/debris-flow simulation models and early warning systems are developed adapting to hydrological and geological conditions in Croatia.

Collection of existing hydro-meteorological data and analysis of rainfall-discharge characteristics in model

@ Analysis of rainfall-discharge characteristics in 5 model sites (Rjecina River Basin, Dubracina River
Basin, Moscenicka Draga, Imotski, Stinakarakaticka)

€

Installation of rainfall measurement equipment, and collection of rainfall data

@ Installation of rainfall measurement equipment at UR

2 Collection and analysis of rainfall data

Development of flashflood and debris flow simulation models in model sites

@ Development of flashflood and debris flow simulation model (Hydro-Debris3D)

@ Application the simulation model into 5 model sites (Rjecina River Basin, Dubracina River Basin,
Moscenicka Draga, Imotski, Sutina-Karakasica)

(3 Development of the flashflood and debris flow simulation model considering sustainable land
management to mitigate water erosion ondifferent tillage treatments

@ Application of the simulation model considering sustainable land management to mitigate water erosion

ondifferent tillage treatments

2-4

Development of flashflood and debris flow early warning systems, and their application to the model sites

@ Procurement and set up of radar to cover the 2 model sites (Rjecina River Basin, Moscenicka Draga)

2 Fix the necessary standard data for establishment of early warning system at Rijeka (2 model sites;
Rjecina River Basin, Moscenicka Draga)

@ Development the early warning system and share it with necessary organizations
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Outout d Activiti 1st JFY 2nd JFY | 3rd JFY 4th JFY 5th JFY
utputs an ctivities 2009/2010 | 2010/2011 | 2011/2012 | 2012/2013 | 2013/2014
____________________________________________________________________________________________________________________________________________________________________________________ el ol .l D2 Q. @ ©
@ with mid-term review mission (Jul. 2012), @ with 3rd conference(Mar. 2013), @:with final evaluation mission(Dec. 2013), @ with final conference(Mar. 2014)
Output 3: Integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk mitigation are developed for study areas.
31 Preparation of digital topography maps of the study areas and the model sites based on the photo € >
interpretation —_————3
Development of wide-area landslide risk assessment methods using the Analytical Hierarchy Process (AHP) <€ >
3-2 . L
........... method, and their applicationto the study areas e ST
@ Preparation of landslide inventory and risk assessment by applying the AHP method for 3 areas NN
........... (Medvednica, Rjecina River Basin, Dubracina River Basin, Duce, Omis) e e
@ Fix the contents of manual book of methodologies for landslide risk assessment [ [ | Ee-——— =2
3.3 Development of integrated landslide/flood hazard mapping technology, and formulation of integrated hazard <€ >
. |mapfor the study areas and modelsites e T LTI T
@ Arrange the work scheme to synthesize the landslide and flashflood/debris flow =
' |@ Development of integrated landslide/flood hazard map for 2 model sites (Rjecina River Basin, Dubracina | | | | |
River Basin) by synthesizing the wide-area landslide risk assessment using AHP method (3-2), result of -
flashflood and debris flow simulation (2-3), landslide risk assessment on landslide dynamics (1-4), and
prediction on landslide affected area (1-5)
(@ Development of sepalate landslide/flood hazard map for 3 areas (Rijeka, split, Zagreb) by synthesizing the
wide-area landslide risk assessment using AHP method (3-2), result of flashflood and debris flow simulation o e e D>
(2-3), landslide risk assessment on landslide dynamics (1-4), and prediction on landslide affected area (1-5)
@ Share the integrated and sepalate hazard map with necessary organizations ==>
3.4 Development of land-use guidelines formulation methodology, and formulation of land-use guidelines for <€ >
disaster mitigation in study areas —— ===
@ Fix the contents of land-use guideline for disaster mitigation for 3 areas (Rijeka, Zagreb, Split) =
@ Development of land-use guideline for 3 areas (Rijeka, Zagreb, Split) —————
(@ Share the land-use guideline with necessary organizations —=>
3.5 Preparation of a manual of integrated landslide/flood hazard mapping, and a manual of land-use guidelines 3 >
formulation that are applicable nation-wide in Croatia —— =D
@ Fix the contents of manual of integrated landslide/flood hazard mapping, and a manual of land-use b >
guidelines formulation that are applicable nation-wide in Croatia
@ Development of manual of integrated landslide/flood hazard mapping, and a manual of land-use
guidelines formulation that are applicable nation-wide in Croatia, and share them with necessary = =3
organization
Original plan <€ > Past activity Revised plan === == === ——— >
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Annex 3: Schedule of Review Mission

TREH

Date Mr. Miyamoto, Mr. Murakami Mr. Okuda JST members
25 Mon | - 09:45 Narita — 14:30 Frankfurt B
June 18:00 Frankfurt — 19:25 Zagreb
26 Tue - 09:30 MZOS courtesy call / interview B
14:00 Japanese Embassy courtesy call
27 Wed | - 10:00 Interview with EMO, City of Zagreb B
13:00 Interview with Prof.Mihali¢, UZM
28 Thu - 09:30 Interview with WG3 )
13:30 Interview with Prof. Kisi¢, UZA
29 Fri - 09:30 Field Visit (Kostanjek Landslide)
14:00 Croatian Water
15:30 Interview with WG1 of UZM
30 Sat - Report preparation
1 Sun | - Zagreb — Rijeka (by car)
July
2 Mon 09:30 Interview with Prof. Ot ani¢, UR
13:00 Interview with WG2
3 Tue 09:30 Interview with Prof. Arbanas, UR
13:00 Interview with WG1 of UR
4 Wed 08:30 Field visit (Grohovo Landslide) 01:00 Haneda — 06:10 Frankfurt
13:00 City of Zagreb 12:05 Frankfurt — 13:45 Splits
16:00 Rijeka — Split (by car) (Mr.Sato, Dr.Tsukioka)
5 Thu 09:30 Interview with Mr. Miscevic, Ms.Knezic and WG4
13:00 Site Visit (Imotski)
6 Fri 10:00 Courtesy Call to the Mayor of the Town of Omis
11:00 Field visit (Omi$, Duce)
19:45 Split — 20:30 Zagreb
7 Sat 09:45 Narita — 14:30 Frankfurt Report Preparation
15:55 Frankfurt — 17:15 Zagreb
8 Sun 09:00 Internal Meeting
9 Mon | 09:00 Pre-meeting with Japanese Researchers
10 Tue 15:00 Comments from Croatian Researchers. (Ms. Sakai arrived)
11 Wed | 10:00-15:30 JCC (Dr. Honkura arrived)
12 Thu 09:30- Site Visit (Kostanjek Landslide)
13 Fri 10:00 Signature on the Minutes of Meeting at UZA
18:00 Japanese embassy (Dr. Honkura, Mr. Sato leave)
14 Sat 09:05 Zagreb — 10:40 Frankfurt
13:50 Frankfurt -
15 Sun | - 07:55 Narita
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Annex 4: List of Interviewees

1 Croatian Side

1) Counterparts

1 Mr. Vinko Purgar Head of the Department for Multilateral Cooperation, MZOS (PD) 26 June
2 Ms. Snjet ana Mihali¢ Associate Professor, UZM (Deputy PM, Leader WG3, WG1) 27, 28, 29 June
3 Mr. Martin Krka& Assistant, UZM (WG1) 27, 29 June
4 Mr. Pavle Feri¢ Assistant, UZM (WG3) 27, 28 June
5 Mr. Teljko Miklin Adviser, Engineering Geologist, CGS (WG3) 28 June
6 Ms. Jasmina Martinevié¢ Researcher, CGS (WG3) 28 June
7 Mr. Laszlo Podolszki Researcher, CGS (WG3) 28 June
8 Mr. Aleksandar ToSevski Assistant, UZM (WG3) 28 June
9 Ms. Petra Bomlija Assistant, UR (WG3) 28 June
10 Ms. Sanja Bernat External Researcher (WG3, WG3) 28, 29 June
11 Mr. Cedomir Benac Professor, UR (WG3) 28 June
12 Mr. lvica Kisi¢ Associate Professor, UZA (Project Coordinator) 28 June
13 Ms. Bojana Horvat Chief Engineer, Water Management Institute, Croatian Water 29 June
14 Ms. Karolina Gradiski Assistant, UZM (WG1) 29 June
15 Ms. Nevenka Ot ani¢ Vice-Rector for R&D, Professor, UR (Project Manager, Leader WG2) 2 July
16 Mr. Nino Krvavica Assistant, UR (WG2) 2 July
17 Ms. Barbara Karleusa Professor, UR (WG2) 2 July
18 Ms. Nevena Dragicevi¢ Assistant, UR (WG2) 2 July
19 Mr. Elvis Tic Assistant, UR (WG2) 2 July
20 Ms. Ivana Susan;j Assistant, UR (WG2) 2 July
21 Mr. Teljko Arbanas Vice-dean for postgraduate studies, associate professor, UR (Leader WG1) 3, 4 July
22 Ms. Martina Vivoda Assistant, UR (WG1) 3 July
23 Mr. Vedran Jagodnik Assistant, UR (WG1) 3 July
24 Mr. Kristijan Ljuti¢ Assistant, UR (WG1) 3 July
25  Mr. lvan Vrkljan Vice President at Large, International Society for Rock Mechanics, UR (WG1) 3 July
26  Mr. Predrag Mis¢evi¢ Professor, Faculty of Civil Engineering, Architecture and Geodesy (Leader WG4) 5 July
27 Ms. Snjet ana Knezi¢ Professor, US (WG4) 5 July
28 Mr. Goran Vlastelica Assistant, US (WG4) 5 July
29 Ms. Suzana Antunovié¢ Assistant, US (WG4) 5 July
30 Mr. lvo Andri¢ Assistant, US (WG4) 5 July
2) Organizations
1 Mr. Pavle Kalini¢ Head of Office, EMO, City of Zagreb 27 June
2 Mr. Dalibor Belegi¢ Operations Officer, EMO City of Zagreb 27 June
3 Mr. Mario Hrgovi¢ Senior Expert Associate Operations, EMO, City of Zagreb 27 June
4 Mr. Mladen Vukeli¢ Head, Local Government & Management Department, City of Rijeka 4 July
5 Mr. Marijan Vunda¢ City of Rijeka 4 Juy
6 Mr. Goran Sarié City of Rijeka 4 July
7 Mr. Bot o Mestrovi¢ City of Rijeka 4 July
3) Project Site
1 Mr. Nenad Smol&ak Geomatika 29 June
2 Ivan Skarigi¢ Mayor of the Town of Omi§ 6 July
2 Japanese Side
1) Project
1 Mr. Hideaki Marui Blr:i(?/(:;);,tyResearch Institute for Natural Hazards and Disaster Recovery, Niigata 7 June
2 Mr. Hideaki Komiyama Project Coordinator 26 June
3 Ms. Ana Zakosek Assistant to Project Coordinator 26 June
4 Mr. Chunxiang Wang Associate Professor, Niigata University 26 June
5 Mr. Yosuke Yamashiki Associate Professor, Disaster Prevention Research Institute, Kyoto University 6 July
2) Japanese Embassy
1 Mr. Masaru Tsuji Ambassador Extraordinary and Plenipotentiary 26 June
2 Mr. Yuichi Inouye Counselor, Embassy of Japan in Croatia 26 June
3 Mr. Takuya Momma Embassy of Japan 26 June
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Annex 5: List of Japanese Experts Dispatched

As of July 2012
Arrival Date and Departure Date (number of days in Croatia)
Group N e Fell _ FY2010(H22) _ - FY2011(H23) FY2012(H24) 'l;c;t;lsl
S rd S n
(6th) 2nd 3 4th 5th (6th) 7th) 3rd 4th 5th 1st 2nd
) 5/15-27 9/16-25 11/20-27 4/25-29 2/22-26
Kyoji SASSA (13) (10) @) (5) 5) (41)
5/19-27 711323 9/14-28 31727 5/25-6/4 1071021 12/13419
Osamu NAGA © (11) (15) (11) (11) (12) ™ e
o /1827 9/25-10/2
Hiroshi FUKUOKA (10) (8) (18)
1 | BinHE 412529 ) 5)
Kouji MATSUNAMI W2&1m2(7) 7)
5119-27 712-23 9/14-28 1172127 3116-27 | 5j22-6/4 7/16-30 9/6-10/2 10/10-21 1/27-2/5
Gen FURUYA ©) (12) (15) (7) (12) (14) (15) @7) (12) (10) (133)
. 7/16-28 9/5-20 TA7-27 12114518 3/19:25 6/1-17
Naoki WATANABE (13) (16) (11) (5) ) (17) (69)
7/115-22 9/13-21 11/20-11/30 4/21-28 7/13-18 91222 5/10-17 7/6-10
Yosuke YAMASHIKI ®) ©) (1) ®) ©) (1) ®) 5) (66)
Takahiro SAYAMA 71723 @ )
5 | Tamotsu TAKAHASHI 9”341(9) 222 a1 (20)
. 9/13-21 11/19-91730" 2/24-3]7 9/12-22 5/9-17
Shigeo FUJIKI ) (12) (13) (11) ) (54)
1147-26 " 2/24-3/7 42127 9/12-22 12/13-18 1/23-2/13 5/5.13
Naoko KIMURA (10) (15) 7) (11) (®) (22) (©) (60)
5/20-25 7112-23 9/14-28 11/20-27 | 1/1620 | 5/22-27 7/16-28 or7-11 9/16-21 12/13-19 7/8-14
: ; (6) (12) (15) (8) (9) (6) (13) (3) (6) (7) (7)
Hideaki MARUI 3/19-26 2/19-25 3/9-11 (108)
(8) (7) (3)
) 3/16-27 5/2-29 6/9-7/20 | 9/4-10/2 10/10-11/291 1j8-2/25" | 5/24-7/24
, Chunxiang WANG (12) (28) (42) (29) (20) (49) (62) (242)
Toyohiko MIYAGI 9/18-28(1 ) 5/1-8 N 12/14-1 7(4) 23)
Hiroshi YAGI 9 18'28( 11) 51-14 (14) (25)
9/18-28 10/10-21
Eisaku HAMAZAKI (11) (12) (23)
(997)
't-e"rrrl?‘ Hideaki KOMIYAMA 11 May 2010 — 10 May 2013
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Annex 6: List of Trainings and Business Trip for Counterpart in Japan

As of July 2012
Scheme Term Name Institution Pz A Visited Institutions and Course
(Departure and Arrival)
. ) . o . 6 Nov 2011 — 26 Nov 2011 Tohoku Gakuin University, Niigata University, Yamagata University
Business Trip Ms. Snjet ana Mihali¢ Associate Professor, UZM (WG3)
15 Jan 2012 — 28 Jan 2012 Kyoto University, ICL
13 Nov 2011 — 26 Nov 2011 Tohoku Gakuin University, Niigata University, Yamagata University
Mr. Teljko Arbanas Associate Professor, UR (WG1) 9 Jan 2012 - 28 Jan 2012 Kyoto University, ICL
Short-term 17 May 2012 — 27 May 2012 Kyoto University, ICL
Mr. Ognjen Bonacci Professor, US (WG2) 10 Apr 2012 — 15 Apr 2012 Niigata University
Ms Nevenka Ot ani¢ Professor, UR (WG2) 10 Apr 2012 — 17 Apr 2012 Niigata University
Mr. Ivica Kisi¢ UZA (WG2) 10 Apr 2012 — 17 Apr 2012 Niigata University
M. lvan Vrkljan UR (WG1) 10 Apr 2012 — 17 Apr 2012 Niigata University
Mr. Teljko Miklin CGS (WG3) 10 Apr 2012 — 17 Apr 2012 Niigata University
Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
C/P Training 6 Oct 2010 — 6 Dec 2010 Yamagata University (aerial photo interpretation)
. Niigata University (integrated landslide hazard map)
Mr. Laszlo Podolszki Researcher, CGS, (WG3) Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
18 Oct 2011 — 7 Dec 2011 Yamagata University (aerial photo interpretation)
Niigata University (integrated landslide hazard map)
Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
) 6 Oct 2010 — 6 Dec 2010 Yamagata University (aerial photo interpretation)
Mr. Martin Krkaé 'g/flsG'it;"nt' Uzm Niigata University (integrated landslide hazard map)
30 Nov 2011 — 30 Jan 2012 ICL (shear test apparatus, simulation of landslide affecting area)
Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
Mr. Goran Vlastelica Assistant, US, (WG1) 6 Oct 2010 — 6 Dec 2010 Yamagata University (aerial photo interpretation)
Niigata University (integrated landslide hazard map)
Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
Short-term Mr. Sanja Dugoniji¢ Assistant, UR, (WG1) 6 Oct 2010 — 6 Dec 2010 Yamagata University (aerial photo interpretation)

Niigata University (integrated landslide hazard map)

Mr. Pavle Feri¢

Assistant, UZM, (WG3)

18 Oct 2011 — 7 Dec 2011

Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
Yamagata University (aerial photo interpretation)
Niigata University (integrated landslide hazard map)

Mr. lvana Sus$anj

Assistant, UR, (WG2)

6 Nov 2011 — 25 Jan 2012

DPRI, Kyoto University (sediment discharge, its flow and change
flood/debris-flow analysis, 3D program software)

Mr. Ivo Andrié¢

Assistant, US, (WG2)

6 Nov 2011 — 20 Dec 2011

DPRI, Kyoto University (sediment discharge, its flow and change
flood/debris-flow analysis, 3D program software)

Mr. Kristijan Ljuti¢

Assistant, UR, (WG1)

30 Nov 2011 — 30 Jan 2012

ICL (shear test apparatus, simulation of landslide affecting area)

11 Apr 2012 — 1 Jun 2012

ICL

Mr. Darija Bilandt ija

Assistant, UZA, (WG2)

11 Jan 2012 — 14 Feb 2012

DPRI, Kyoto University (sediment discharge, its flow and change
flood/debris-flow analysis, 3D program software)

Ms. Vivoda Martina

Assistant, UR, (WG1)

11 Apr 2012 — 1 Jun 2012

ICL
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Annex 7: List of Machinery and Equipment Provided

FREH

(FY2010)

No. Iltem (brand/maker and model) Allocation Delivery date
1 Extensometer NetLG-501E uz 24 Jun
2 Network Controller NetCT-1E uz 24 Jun
3 RS232C Converter NetGW-1E uz 6/24
4 Hub NetHUB-1E uz 6/24
5 Water Level Detector DS-1 uz 6/24
6 Water Level Data Logger NetLG-001E uz 6/24
7 Rain Gauge and Transmitter RS-1 uz 6/24
8 Precipitation Data Logger NetLG-201E uz 6/24
9 | Alarm Unit AL-Type AE uz 6/24
10 | NetLG501 Container SUS2 uz 6/24
11 | Invar Wire uz 6/24
12 | Invar Wire UR 9/19
13 | Communication Cable UR 9/19
14 | Extensometer NetLG-501E UR 11/11
15 | Network Controller NetCT-1E UR 11/11
16 | RS232C Converter NetGW-1E UR 11/11
17 | Hub NetHUB-1E UR 11/11
18 | Water Level Detector DS-1 UR 11/11
19 | Water Level Data Logger NetLG-001E UR 11/11

20 | Rain Gauge and Transmitter RS-1 UR 11/11

21 | Precipitation Data Logger NetLG-201E UR 11/11

22 | Alarm Unit AL-Type AE UR 11/11

23 | NetLG501 Container SUS2 UR 11/11

24 | Extensometer NetLG-501E UR 12/22
25 | Hub NetHUB-1E UR 12/22
26 | NetLG501 Container SUS2 UR 12/22
27 | Communication Cable UR 12/22
28 | Portable Direct Shear Apparatus MIS-233-1-71 UR 117
29 | Constant-volume Direct Shear Test Apparatus MIS-233-1-72 UR 117
30 | Water level pressure sensor (Schlumberger: Mini Diver) UR 3/2
31 | Water level pressure sensor (Fondriest:RuggedTROLL100) UR 3/2
32 | Weather station (Davis: Vantage Pro2) UR 3/23
33 | Current Meter (Teledyne RD:ADCP Sentinel (WHSZ1200)) UR 3/23
34 | Surface current meter (RYUKAN WJ7661) UR 3/2
35 | 3D photograph chart making and counting system (Kuraves-G2) UR 3/2
36 | lon measuring instrument (HORIBA W-23XD) UR 3/3
37 | lon measuring instrument (CTD Diver) UR 3/2
38 | VAIO Notebook PC VPCZ14 (data collection) UR 3/2
39 | Camera to collect photo data (Cannon KISS X4) UR 3/2
40 | Water level pressure sensor (Fondriest:RuggedTROLL100) us 3/4
41 | Weather station (Davis: Vantage Pro2) us 3/4
42 | Current Meter (Teledyne RD:ADCP Monitor (WHMZ1200)) us 3/4
43 | Surface current meter (RYUKAN WJ7661) us 3/4
44 | 3D photograph chart making and counting system (Kuraves-G2) us 3/4
45 | lon measuring instrument (HORIBA W-23XD) us 3/4
46 | VAIO Notebook PC VPCZ14 (data collection) us 3/4
47 | Camera to collect photo data (Cannon KISS X4) us 3/4
48 | Piezometer KPB-500KPA UR 4/6
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TREH

(FY2011)
No. Iltem (brand/maker and model) Allocation Delivery date
1 Reflection Stereoscope Univ. of Zagreb 5/1
2 Cone penetration testing apparatus Univ. of Zagreb 7129
3 | Extensometer NetLG-501E Univ. of Zagreb 9/15
4 | Inclinometer Univ. of Zagreb 8/1
5 Laser Scanner Univ. of Split 8/10
6 | Landslide Simulation Software x 2 Univ. of Zagreb 5/26
7 | Asetof GPS and Total Station Univ. of Rijeka 7/29
8 Extensometer Container Univ. of Rijeka Local procurement
9 Extensometer Pole Univ. of Rijeka Local procurement
10 | Pole for GPS Univ. of Rijeka Local procurement
11 | Boring for Borehole (Without Core, L=90m) Univ. of Rijeka Local procurement
12 | Boring for Accelerometer(Without Core L=10m) Univ. of Rijeka Local procurement
13 | Dell PC Univ. of Rijeka 6/20
14 | ArcGIS Software Univ. of Rijeka 6/20
15 | Workstation Univ. of Rijeka 11/8
16 | Inclinometer Casing Univ. of Rijeka 6/20
17 | Dell PC Univ. of Zagreb 6/20
18 | ArcGIS Software Univ. of Zagreb 6/20
19 | DEM (Altitude Data) of Model sites Univ. of Zagreb 6/20
20 | Aerial photographs Univ. of Zagreb 6/30
21 | Workstation Univ. of Zagreb 8/25
22 | Pole and Pulleys Univ. of Zagreb 11/8
23 | Copy Machine Univ. of Zagreb 12/20
24 | LPS Software Univ. of Zagreb 8/25
25 | Notebook PC x 2 Univ. of Zagreb Local procurement
26 | LIDER data of model sites Univ. of Zagreb Local procurement
27 | Inclinometer Casing Univ. of Zagreb Local procurement
28 | DellPC Univ. of Split 6/20
29 | Tripod for Laser Scanner Univ. of Split 9/23

Note) Procurement of No.7 was delayed to respond to VAT issues.
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Annex 8: Operational Costs

Japanese Side

(Currency: JPY X 1,000)

FY2010

FY2011

FY2012

ltems Total
(Planned)
Dispatch of Japanese Researchers and Project Coordinator 34,283 33,840 37,707 105,830
Machinery and Equipment 73,871 54,545 43,377 171,793
Dispatch of Mission 478 853 4,372 5,703
Training of Croatian Researchers in Japan 357 8,218 17,890 26,465
Operational Expenses
(Ordinary Expenses, Travel Expenses, Local Consultant 13,879 12,517 12,926 39,322
Fee, Staff Salary, Meeting, etc.)
Others 2,423 1,837 2,344 6,604
Total 125,291 111,810 118,616 355,717
Croatian Side (Currency: HRK)
FY2010 FY2011 FY2012
ltems Total
(Planned)
Lump sum (MZOS) 360,000 360,000 360,000

Salary for 9 researchers (MZOS)

Costs for installation of equipment, insurance policy (MZOS)

Travel allowance and costs (MZOS)

Disbursement from universities

Total

The amount of budget the Croatian side used for project operation could not be confirmed during the mid-term review.
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Annex 9: List of Counterpart Personnel

As of July 2012

Name

Title and Organization

Role/Responsibility in the Project

Remarks (Period)

Head of the Department for Multilateral Cooperation, Directorate for

1 Vinko Purgar International Cooperation and European Integration, MZOS Project Director

2 Ognjen Bonacci Professor, Faculty of Civil Engineering, US WG2 Project Manager until March 2012

3 Nevenka Of ani¢ Vice rector, Professor, UR Project Manager, WG2 Leader

4 Snjet ana Mihali¢ Associate Professor, UZM Deputy Project Manager, WG3 Leader

5 Ivica Kisi¢ Professor, UZA Project Coordinator

6 Teljko Arbanas Vice Dean, Associate Professor, UR WG1 Leader

7 Predrag Miscevi¢ Professor, US WG4 Leader

8 Snjezana Knezi¢ Professor, US WG4 Administrator

9 Ivan Vrkljan Professor, UR WG1

10 | Cedomir Benac Professor, UR WG1, WG2, WG3

11 ¢ Sanja Dugonji¢ Assistant, UR WG1

12 ; Kiristijan Ljuti¢ Assistant, UR WG1

13 | Martina Vivoda Assistant, UR WG1 Employed by MZOS budget for the Project
14 | Vedran Jagodnik Assistant, UR WG1

15 Martin Krkac Assistant, UZM WG1

16 | Karolina Gradiski Assistant, UZM WG1 Employed by MZOS budget for the Project
17 | Sanja Bernat External Researcher,, UZM WG1

18 . lvana Sus$anj Assistant, UR WG2 Employed by MZOS budget for the Project
19 Elvis Tic Assistant, UR WG2

20 : Nevena DragiCevic¢ Assistant, UR WG2

21 . Barbara Karleusa Vice Dean, Associate Professor, UR WG2

22 . Nino Krvavica Assistant, UR WG2

23 | Igor Ruti¢ Assistant, UR WG2

24 ; Darija Bilandt ija Assistant, UZA WG2 Employed by MZOS budget for the Project
25 | Danko Biondi¢ Principal, CW WG2

26 | Bojana Horvat Officer, CW WG2

27 . Pavle Feri¢ Assistant, UZM WG3

28 | Aleksandar ToSevski Assistant, UZM WG3 Employed by MZOS budget for the Project
29 | Petra Bomlija Assistant, UR WG3 Employed by MZOS budget for the Project
30 . Teljko Miklin Researcher, CGS WG3

31 Laszlo Podolszki Researcher, CGS WG3

32 . Jasmina Martincevi¢ Researcher, CGS WG3 Employed by MZOS budget for the Project
33! Mr. lvo Andri¢ Researcher, US WG4

34 . Mr. Goran Vlastelica Researcher, US WG4

35 Ms. Suzana Antunovi¢ Researcher, US WG4 Employed by MZOS budget for the Project

This is the list of personnel the mission was introduced, (and those were met in highlight), as counterparts during the mid-term review.
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Annex 10: Result Grid (Progress of the Project)

As of July 2012

Project Purpose: Integrated landslide/flood hazard mapping technology and land-use guidelines formulation methodologies are developed for nation-wide application in Croatia.
Indicator 1 : Number of manual book to develop integrated landslide/flood hazard map (1 manual)
2 : Number of manual book to develop land-use guideline for landslide/flood risk mitigation (1 manual)

Activity

Progress of activities to date

Responsible Researchers

Level of Progress
(%)

Way forward for completion

Output 1 : Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are developed adapting to hydrological and geological conditions in Croatia.
Indicator 1-1: Number of manual book of methodologies for landslide risk assessment (1 manual)
1-2: Number of model sites to develop a simulation for landslide predictions on dynamics (2 model sites; Kostanjek, Grohovo)

1-3: Number of model sites to establish landslide early warning systems (2 model site; Kostanjek, Grohovo)

warning systems, and their
application to the model sites.

largely depending on which an early warning system is to be
developed.

The monitoring is going on to accumulate data to feed into the
establishment of early warning system.

Furuya

Arbanas, Mihalié

1-1 Development of a low-cost The development of undrained shear test apparatus that can conduct Sassa 100% The apparatus is currently being shipped
undrained shear test apparatus. landslide reproduction tests was completed. to Croatia and will be set up by late July
Two Croatian researchers were trained in Japan (2 researchers x 2 Arbanas 2012.
months x 2 times) for the operation of and the tests with the apparatus.
Croatian researchers are proficient in conducting the tests for
themselves.
The shear test apparatus shipped from Japan was at the custom office
on 2 July, 2012, and is to be in Rijeka in the same week.

1-2 Soil tests using the shear test Soil samples from model site were sent to Japan and tested with the Sassa 70% Once the apparatus is set up in Croatia,

apparatus. undrained shear test apparatus. Croatian  researchers  will  conduct
Arbanas additional soil tests of samples from the
model site.

1-3. Field survey and monitoring at Field surveys were conducted several times for the model sites. Sassa, Marui, Watanabe, 60% For Kostanjek landslide, GPS and other
landslide risk sites in model sites. As for the Grohovo model site (Rijeka), real-time comprehensive Furuya, Nagai monitoring system are currently being

monitoring equipment was installed and the monitoring is going on. procured. The equipment will be set up
As for the Kostanjek landslide model site (Zagreb), extensometer were | Arbanas, Vrkljan, Mihali¢ by this fall, and the monitoring is
installed and the monitoring has already began. scheduled to start.

1-4. Development of landslide risk The activity 1-4 and 1-5 are linked and to be undertaken concurrently. Sassa, Nagai 40% Landslide risks assessment (1-4) and the
assessment methods based on Methods of landslide risk assessment and the prediction of landslide prediction of affecting areas (1-5) will be
landslide dynamics, and their affecting areas based on landslide dynamics have been basically Arbanas carried out at model sites, based on
application to the model sites. developed, and there are already some examples of applications in parameters obtained through the soil tests

other areas. in 1-2.

1-5. Development of methods for the (see activity 1-4) 40%
prediction of landslide affecting
areas, and their application to the
model sites.

1-6. Development of land slide early At Kostanjek model site (Zagreb), extensometers were installed, Sassa, Nagai, Marui, 40% Additional extensometers will be

introduced to the model site, and their
installation suitable for early warning
system will be completed by this fall.

Output 2: Flash-flood/debris-flow simulation models and early warning systems are developed adapting to hydrological and geological conditions in Croatia.
Indicator 2-1: Number of model sites to formulate a flash-flood/debris-flow simulation model (5 model sites; Rjecina River Basin, Dubracina River Basin, MoScenicka Draga, Imotski, Sutina-Karakasica)
2-2: Number of model sites to establish a flash-flood early warning system at Rijeka (2 model sites; RjeCina River Basin, Mo$¢eni¢ka Draga)

2-1. Collection of existing
hydro-meteorological data and

Existing hydro-meteorological data are being collected, and
rainfall-discharge characteristics in model sites are being analyzed.

Yamashiki, Kimura

50%

The analysis will be continued with
additional hydro-meteorological data.
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analysis of rainfall-discharge
characteristics in model sites.

Ot anic, Kisi¢

2-2. Installation of rainfall Rain gauges were installed at model sites in Rijeka and the precipitaion | Yamashiki, Fujiki, Kimura 40% The precipitation data collection will be
measurement equipment, and data are being collected. continued.
collection of rainfall data. Ot ani¢, Kisi¢ Rader rain gauge will be set up at the

University of Rijeka in fall this year.

2-3. Development of flashflood and The development of flashflood and debris flow simulation model Yamashiki, Fujiki, Kimura, 50% The simulation model will be applied to
debris flow simulation models in (Hydro-Debris3D) is completed. the model sites in the second half of this
model sites. Ot ani¢, Kisi¢ year.

2-4. Development of flashflood and The flashflood and debris flow early warning systems are being Yamashiki, Fujiki, Kimura, 40% The early warning system will be installed

debris flow early warning
systems, and their application to
the model sites.

developed.

Ot ani¢, Kisic¢

at the model sites in the second half of
this year.

Output 3: Integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk mitigation are developed for study areas.

Indicator 3-1: Number of study areas to develop an integrated landslide/flood hazard map (3 areas; Rijeka, Split, Zagreb)
3-2: Number of study areas to develop land-use guidelines for landslide/flood risk mitigation (3 areas; Rijeka Split, Zagreb)
Note): Indicator 3-1 for Split area means two individual hazard maps for landslide (rock fall) and flashflood.

Note): Indicator 3-1 for Zagreb area and Moscenicka Draga (in Rijeka area) means individual hazard maps for landslide and flash flood depending on model site conditions

integrated landslide/flood hazard
mapping, and a manual of
land-use guidelines formulation
that are applicable nation-wide in
Croatia.

(3-4).
At present, contents that should be included in the land-use
guidelines is under investigation.

Herath, Wang, Furuya,
Watanabe, Hamazaki,
Nagai

Ot anic¢, Arbanas, Mihali¢,
Kisi¢, Vrkljan

3-1. Preparation of digital topography Topography interpretation for model sites and surrounding areas, Sassa, Nagai, 50% Topography interpretation for the study
maps of the study areas and the mainly based on aerial photos, were completed. Wang,Furuya areas based on aerial photos will be
model sites based on the photo Digital maps were prepared for sites as necessary. completed in 2012.
interpretation. For some sites, digital topography maps were created based on Arbanas, Mihali¢

LiDAR scanning with airplane.

3-2. Development of wide-area Basic topography and geological survey were conducted several Hamazaki, Marui, Furuya, 50% Landslide inventory and risk assessment
landslide risk assessment times for the application of AHP to landslide hazard mapping in Wang willbeprepared, by applying the AHP
methods using the Analytical Croatia. method, for targeted sites in Croatia in
Hierarchy Process (AHP) Evaluation criteria for AHP application were prepared. Mihali¢, Arbanas, the latter half of 2012.
method, and their application to The drafts of manuals to develop landslide inventory and risk Podolszki
the study areas. assessment were prepared. The drafts of manuals will be refined.

3-3. Development of integrated Integrated hazard map (3-3) will be prepared by synthesizing the Marui, Sassa, Yamashiki, 20% A work arrangement to synthesize all
landslide/flood hazard mapping wide-area landslide risk assessment using AHP (3-2), results of Wang, Furuya, Watanabe, the results will be elaborated in 2012.
technology, and formulation of flashflood and debris flow simulation (2-3), landslide risk assessment | Hamasaki, Nagai
integrated hazard maps for the on landslide dynamics (1-4), and prediction on landslide affecting A draft of integrated landslide/flood
study areas and model sites. areas (1-5). Ot ani¢, Arbanas Mihalic, hazard map for model sites will be

At present, a work arrangement is under investigation to synthesize | Kisi¢, Vrkljan developed in the first half of the 2013.
the above results.

3-4. Development of land-use Land-use guidelines (3-4) will be prepared based on the integrated Marui, Sassa, Yamashiki, 10% Drafting of land-use guideline will start in
guidelines formulation landslide/flood hazard map (3-3). Herath, Wang, Furuya, the first half of 2013.
methodology, and formulation of At present, contents that should be included in the land-use Watanabe, Hamazaki,
land-use guidelines for disaster guidelines is under investigation. Nagai
mitigation in study areas.

Ot ani¢, Arbanas, Mihali¢,
Kisi¢, Vrkljan
3-5. Preparation of a manual of Manuals (3-5) will be prepared based on the land-use guidelines Marui, Sasssa, Yamashiki, 10% Drafting of manuals will start in the

second half of 2013.
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Annex 11: Result Grid (Pilot Site)

Prof. OZani¢
(UR)

There is no Hydrologist in UZM.

1 weather station
+ Another new meteorological station will be set up in August
2012.

Dubracina River Basin (Salt Creek) (43km?)
Dominant natural hazard are landslide and erosion, and not
flash food
2.1-2.2 (90%, Ivana Susanj )
- Equipment in place
11 mini divers (water level pressure sensor)
2 weather stations

Moscenicka Draga  (11km?)
There are no landslides, but erosion.
2.1-2.2 (70%, Igor Ruti¢)
- Equipment in place
7 rugged TROLL100 (water level pressure sensor
1 rugged TROLL100 (for calibration)
2 weather station

2.3 - 2.4 (45%, Ot ani¢, Karleusa, Dragi€evi¢, Krvavica)

. Flash-flood/debris flow simulation model for Salt Creek
(Dubracina River Basin) is completed (Application of solfec
program written in Python Cod).

Radar (Furundo) will be set up and connected to EWS.

tudy Area Zagreb Rijeka Split
WG City of Zagreb (county) (640km®) Primorsko-Goranska County  (3,800km?) Split-Dalmatian County
WG 1 Kostanjek Landslide (1.2km®) - Medvednica Hilly area. Grohovo Landslide (0.5km?’) - Rje¢ina River Basin
Detailed 1.2 One borehole for soil sampling and inclinometer (100m, Feb 1.2 Two boreholes for soil sampling (20m and 25m, May 2011) N/A
Landslide 2012) 1.3
Investigation 1.3 (Martin Krkac) Equipment in place Additional installation
Equipment to be installed Already installed 10 GPS
Prof. Arbanas 15 GPS 0 15 extensometers (3 short span) 1 extensometer
(UR) 9 extensometers 5 4 vertical extensometers
3 piezometers 0 1 total station
6 accelerometers 0 25 prisms
3 water level sensors in well 3 4 pore pressure gauge
2 water level sensors in weirs 2 1 water level gauge
1 rain gauge 1 1 rain gauge
1 inclinometer casing 1 Equipment was in place in Aug - Sep 2011.
GPS and extensometers will be set up in one month, . 1 extensometer just arrived from Japan on 3 July 2012.
currently waiting for the delivery of poles for extensometer. 1.6
Setting up piezometers requires drilling and UZM need to . Data transmission of GPS was being done with existing
work with suppliers. system.
Downloading data from extensometer and pore pressure
gauge at sites takes lots of time. It requires for all the data to
be automatically transmitted and connected for EWS.
WG 2 Rjecina River Basin (22km°)
Flash-floods and | N/A 2.1 -2.2(60%, Elvis Zic) N/A
debris-flows . Zagreb is not likely to have flush flood. - Equipment in place

28

kB E( )



WG 3 Hilly area of the Medvednica Mountain (180km®) Rjedina River (22km?)
Regional 31-32-33 3.1-3.2 N/A
landslide + Landslide inventory based on aerial photo interpretation and + Landslide inventory based on aerial photo interpretation
Investigation landslide susceptibility analysis using AHP methodology (Japanese researchers). It is necessary to check additionally.
(565%, Podolszki) (50%, Bomlija)
Prof. Mihali¢ + Landslide inventory based on LiDAR interpretation and + Landslide causal factor — geological (lithology) based on
(Uzm) landslide susceptibility analysis using statistical analysis compilation of existing data/maps (25%, Pomlija)
methodology (45%, Feri¢) + Landslide causal factor — morphological and land-cover
+ Landslide causal factor — geological (lithology) based on based on spatial analysis of DEM and aerial photos (25%,
soillrock sampling from Kostanjek and mineralogical Domlija)
analysis. (10%, MartinCevic) + Landslide inventory based on LiDAR interpretation and
+ Landslide causal factor — morphological and land-cover landslide susceptibility analysis using statistical analysis
based on spatial analysis of DEM and aerial photos. (40%, methodology (20%, Bomlija)
Feri¢) 3.3
Output is to be a landslide susceptibility/hazard map, not Integrated map will be developed when flash-flood map is
including flash-flood analysis. derived in GIS optionally from WG2.
34 3.4-35
. Output is to be a land-use guideline taking into consideration Guideline and manual (Benac, Mihali¢, Arbanas)
the landslide maps (inventory and susceptibility)  (Mihali¢,
Arbanas) Dubracina River Basin (43km?)
3.5 3.1-32-33
. Output is to be a manual for production of landslide inventory + Landslide inventory based on aerial photo interpretation
and susceptibility maps for use in the system of land-use and (Japanese researchers). Not appropriate methodology due to
emergency management. (Mihali¢, Arbanas) the scale of photos (100%, ToSevski)
+ Landslide causal factor — geological (lithological) based on
soil/rock sampling and geotechnical and mineralogical
analysis (10%, ToSevski)
+ Landslide causal factor — morphological and land-cover
based on spatial analysis of DEM and aerial photos (40%,
ToSevski)
+ Landslide inventory based on LiDAR interpretation and
landslide susceptibility analysis using statistical analysis
methodology (20%, ToSevski)
Output is to be a landslide susceptibility/hazard map, not
including flash-flood analysis.
3.4-35
Same as those of Medvednica Mountain, Zagreb.
WG 4 Landslide (Output 1 & Output 3)
Split for all N/A N/A Duce (0.1km?), Omi$ ,(0.3km?)
outputs . Ground-based scanning of the model sites with

Prof. Miscevic
(Us)

portable LiDAR equipment once a month since
September 2011.

WG4 plans to buy a software in 2012 to compare
the scanned data in a constant way.

Hazard assessment for both sites will be
performed with methodology already developed
at US. The methodology which couples GIS and
MCA has been adapting to the Project’s pilot
sites&areas and chosen multicirteria method
(AHP).

After preliminary results from Omi§ and Duce
sites, areas affected by rockfalls will be
appraised.
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Flash Flood (Output 2)

Imotski — Blue Lake, Red Lake (0.14km?),

. Mouth of Sutina River located the town of Omis.
In Red Lake in Imotski an hourly data set is
obtained for the whole hydrological year. The
analysis of collected data resulted with
publication in international scientific journal.

Sutina-Karakasica (13km?)

. The data record on water level and water
temperature in the Sutina KarakaSica basin is
present since March of 2011 at 5 different
stations.

Meteorological data is provided by
Meteorological and hydrological institute of
Croatia, a governmental service.

Event based measurements on water quality are
carried out on different points of studied
watershed.
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Annex 12: Evaluation Grid based on the 5 Criteria

Evaluation Criteria Evaluation Question Source Findings through Questionnaire, Interview and relevant reports
1. Relevance 1.1 National and development policies/strategies | MZOS Protection and Rescue Plan for Croatia (Official Gazette 96/10)
associated with disaster mitigation of Evaluation of Endangerment of Croatia from Natural and Technological Disasters, Croatian National Platform
landslide and floods in Croatia for Disaster Risk Reduction, Protection and Rescue Law (Official Gazette 127/10)
Law on Protection from Natural Disasters (Official Gazette 73/97)
Various international agreements on protection and rescue in case of natural disaster
1.2 Changes of mandate/structure and staff of UR MZOS issued a letter dated 28 March 2012, announcing the change of Croatian administrative personnel from
implementing agencies that may affect the Annex V of the R/D:
Project implementation Prof. Nevenka Ot ani¢, Dean of the Faculty of Civil Engineering, UR, is a new Project Manager,
Assoc. Prof Snjezana Mihali¢, Faculty of Mining, Geology and Petroleum Engineering, UZ, is a Deputy Project
Manager.
Additional working group 4 was created in order to accelerate the research activities in Split by direct contact
between the project manager and the leader of WG4.
Prof. Ognjen Bonacci (former Project Manager) will be retired in Oct. 2012.
1.3 Alignment of the Project with the needs and MzZOS In a social context, the project would fall within a scope of duties performed by National Protection and Rescue
expectation of the implementing agencies. Directorate. On the other hand, this is a scientific project and it's under the authority of MZOS
(Research plan and priority) MZOS doesn't have a comprehensive disaster management study.
EMO The Kostanjek is the largest landslide in Croatia. The project initiated the cooperation between the EMO and
Uzm.
There are many hazard maps prepared, but there is so far only one official landslide inventory map, which is
available in the internet.  The city, however, hasn“t utilized the map.
https://geoportal.zagreb.hr/Karta
According to the one official landslide inventory, there are 770 landslide areas in Zagreb. The Kostanjek is
displacing from 1980 over more than 30 years and the city has set some stabilizations. Kostanjek is not a
catastrophic landslide, usually very slow, but EMO neither know a proper management nor have standardized
operational procedures. EMO doesn‘tt have data, either.
The physical plan of the City of Zagreb should include a landslide inventory map which is based on more
scientific research.
The city doesn't have a land-use guideline taking landslide into consideration. There is one available in Official
Gazette, but it is for the construction and not incorporating risk assessment. ~ This guideline should be revised
reflecting this project.
http://www1.zagreb.hr/SIGlasnik.nsf/VPD/45D18FA1A71D6EB3C1256DDD00491EA1?0penDocument&19
cw CW is responsible for all the water body in Croatia. The project is receiving necessary data from CW, and will
also provide CW with new data from the project.
City of Rijeka City of Rijeka has a land use guideline for construction purpose, but it does not contain a hazard map. There is
no rule/regulation on torrential flow.
Spatial Planning Document of the City of Rijeka is available on the open site.
http://www3.rijeka.hr/qup1/framesetup.asp
UR Research assistants can get a job, be educated, have a dissertation topic, acquire knowledge through trainings
in abroad, work as a teaching assistant, cooperate with other researchers, and publish scientific papers.
The results of the project will be beneficial to local communities, so the faculty has an opportunity to improve the
professional cooperation between local authorities and faculty itself.
1.4 Priority areas of the Government of Japan for | JICA The Initiative for Disaster Reduction through ODA was announced at the United Nations World Conference on
the development assistance to Croatia. Disaster Reduction held in Kobe, Hyogo prefecture, in January 2005.
JICA's Issue-specific Guideline for Disaster Reduction sets out “building disaster-resilient communities and
societies” as one of development strategy goals to be achieved
1.5 Appropriateness of the selection of model UZA The Kostanjek is the largest landslide in Croatia and also one of primal concerns of EMO.
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sites

At present, the physical plan of the City of Zagreb doesn“tinclude the assessment of landslide risk

UR

In the Adriatic Sea catchment area, there are no big rivers. It is all torrent area.

The researchers from Croatian side proposed the model site. (pilot areas)

At the downstream of Rjecina River located the city of Rijeka, and the flood waters can cause significant
damage to the city; it could be an even higher hazard in case of concurrent rock avalanche at Grohovo
landslide.

us

The model sites in Split are Omi$ and Duce where a rock fall is quite frequent, causing damages and posing
threats to many houses and population in the towns

2. Effectiveness

2.1 Progress of Output 1 — Methodologies for
landslide risk assessment, prediction of
affecting areas, and early warning systems
are developed adapting to hydrological and
geological conditions in Croatia

MzOS

Once equipment is in place, then scientist will start putting out various achievements (measurement and
publication).

UR, UZM

For early warning system, local government must define procedures.

(Activity 1.1).100% (The shear test apparatus shipped from Japan is at the custom office on 2 July, and is to be
in Rijeka in that same week)

(Activity 1.2) 30% (Soil samples from Kostanjek and Grohovo were sent to Kyoto. Two young researchers were
in Japan for short-term training on soil testing.  30%, not in term of the amount to be tested, but in terms of data
to help landslide analysis. Soil in Kostanjek is complex)

(Activity 1.3: equipment) The installation of equipment has completed more than 90% at Grohovo site. This
year, the installation of equipment at Kostanjek will be undertaken, more than 80% of equipment are ready for
installation and with Seismographs at the end of September, the installation will be completed.

(Activity 1.3: field survey) For Grohovo, many field surveys were conducted in 1998 through 2000. As for
Kostanjek, the survey will continue as Kostanjek is wider and more complicated than Grohovo.

(Activity 1.4) In Grohovo, basic methodology for flysch formation analysis is completed 80%. Testing by the
shear test apparatus is necessary for confirmation. Kostanjek (0~30% progress) is deep sheeted, different
geological formation and monitoring results are required. One year from now, enough data may have been
obtained.

(Activity 1.5) same as (Activity 1.4)

2.2 Progress of Output 2 — Flash flood/debris-flow
simulation models and early warning systems
are developed adapting to hydrological and
geological conditions in Croatia.

Ccw

Croatian Water is only providing hydrological and meteorological data to the project, and so far having no
feedback.

CW doesn‘thave a flood hazard map at present.

In Daruvar (dominant agricultural area), the Faculty of Agriculture established an experimental field to measure
CO? on climate change and has been conducting a research on flood mitigation.

UR

Levels of progress for each activity are:

2.1) 50%,

2.2) 50%,

2.3) -, Flash-flood/debris-flow simulation model for Salt Creek (Slani potok-Dubracina area) is competed
(Application of Solfec program written in Python Cod).

Formulation of a model requires inputs of data

2.4) — Currently preparing all papers and permits for Rader (Furundo) installation.

Three scenario can be considered; 1) flash-flood, 2) flash-flood + landslide, 3) flash-flood + landslide + dam
breakdown

Activities of WG2 will move faster in the 2™ half as WG2 now fully realizes what need to be done — clear
presentation of main objectives, specific objectives, research program and expected results and impacts. At
the beginning of the project, WG2 didn“t have a clear picture, but now WG2 does.

Verification of the developed model requires measurement and data of flashflood and debris flow, which don“t
happen so often. Model verification is not likely within this project period.

2.3 Progress of Output 3 — Integrated
landslide/flood hazard maps and land-use
guidelines for landslide/flood risk mitigation
are developed for study areas.

MzZOS

As far as the City of Zagreb is concerned, due to the involvement of the EMO, the authority is sure to
incorporate the handbook and guideline to their policy and regulation.

The Minister of MZOS is from Rijeka, and he is aware of this project. Even though MZOS doesn“t have
interest in interfere with the city, scientists do - they can advise to the city.

The handbook and guideline are more important than scientific publication.

EMO

As for the contents of guideline, it is difficult for EMO to make a specific request at present.
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EMO, established in May 2008, has 21 staff members, responsible for all Zagreb's natural disaster, among
which an earthquake is the major disaster. EMO has a plan of operation, but doesn't have a standardized
operational procedure. The budget is increasing as EMO is still a new institution.

Before the project, EMO was not very aware of landslide, and EMO's staff doesn“t know very much about
landslides.

The application of landslide guideline is not at the national level, but local level matter. The City Council needs
to approve the landslide assessment and protection plan.

uzm

As the 1st promotion for public awareness, we held a press conference at the time of the equipment installed.
We are now planning the 2nd promotion - 2nd press conferences — to announce the system established, not for
educational but informative purpose with participants from national level, too.

UR

Output 3 of Dubracina River basin is to be the integrated landslide/hydrological condition map — hydrological
condition, not as a map but an equation with about 7 parameters such as precipitation, water level, air pressure,
etc.

It is now possible to prepare a plan with timeline for the next two years as everything is clear. Rader installation
will be a milestone event.

UR held a presentation meeting to the City of Rijeka on 21 March 2011, also on 11 May 2012 on MoS&¢éenicka
Draga, and on 15 My 2012 on Dubracina (Salt Creek)

us

Split-Dalmatian County is supposed to revise the current physical master plan.
Officials of county are also architect and geologist, in the same area of researchers, US.
Two meetings were held with the town of Omi$

2.4 Prospect of the Project Purpose to be
achieved by the end of project period.
(Prospect of actual implementation of
research results)

MzZ0OS

The project start-up was delayed, but a major achievement to date is 1) the good cooperation among Croatian
universities and good team work, and 2) involvement of local authorities.

Issues are 1) better coordination regarding necessary equipment, and 2) Clearer role of various players on
Japanese side.

Uz, UR, US

Project is most likely to be able to achieve its purpose.

3. Efficiency

3.1 Clarity of the overall plan of the Project.

Master Plan
PO

UR, UZM

Activity of WG1 is very clear from the beginning.

us,

Different from the beginning of the Project, now, the activities and goal is very clear.
Plan is necessary to prepare the activities well and conduct monitoring.

3.2 Inputs of Japanese side — dispatch of
experts/researchers.

uzm

Prof Marui and Furuya, when visiting Croatia, are working on administrative issues.
Dr. Wang is working on spatial analysis all the time.

3.3 Inputs of Japanese side — trainings.

UzM™m, US

Trainings were very useful, narrow and focused.
Trainings for shear test apparatus was very good,
“Portable ring shear apparatus ICL-1 Manual” (Kyoto 2012) was prepared.

3.4 Inputs of Japanese side — provision of
machinery/equipment.

MzOS

Sometimes wrong amount in donation letters, and until recently no distinction in donation letter whether it's local
purchase or purchase in Japan.

Until recently local purchase were not in line with national VAT (25%) regulation, and purchase in Japan were
not in line with needs in the field (e.g. need for heavy-duty laptops for field research).

It's unclear who decide on the Japanese side what is needed (JICA, JST, Niigata University?)

We didn't know the administration of implementing an international project. This is a delay of administration,
not a delay of procurement. Researchers applied a purchase but we didn't know that tax extensive exemption
is required. Regarding local purchase for universities, it requires of invoice, donation letter, and VAT
exemption letter. Now it's been settled and the delay will not recur any more.

We still have unsettled payments from the 2nd workshop in December 2011 (travel allowance paid to
participants were less than expected amount). It was very embarrassing; yet still don't know who can settle
the difference, JICA, JST or Niigata Univ.

For the 1st workshop in November 2010, the project paid travel cost, allowance, and honorarium. MZOS is
willing to pay only for accommodation and fee of train 2nd-class for researchers. Project Director should be
consulted with these administrative as well as substantial matters of a workshop beforehand, rather than just
being invited as a speaker.
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UR

Equipment for Grohovo was delivered in the summer holiday season, 2011. It was very hot and civil works for
installation was off for holidays.

3.5 Inputs of Croatian side — assignment of UZA New WG4 was established in order to speed up research activities in Split.
counterpart personnel  (University MZOS supports the salary of 9 young researchers, who are all PhD candidates.
researchers and other staff, Officials of
municipalities)

3.6 Inputs of Croatian side — share of operational | MZOS MZQOS finances:
costs. 1) Lump-sum of 360,000 Kuna / year

2) payment for 9 young researchers (their salaries are paid by MZOS, and they are supposed to get doctors®
degree),

3) Traveling of researchers, and
4) payment for equipment installation and maintenance.

UR It is very important to finish the installation of equipment, in particular at Kostanjek.
Shipment and installation of equipment cost money. In 2010, no equipment and budget set aside were not
used. In contrast, in 2011, lots of equipment, requiring budget, too. For 2012 and 2013, we don't know and
it's not easy to prepare budget on Croatian side. We only know the equipment for the next six month.

3.7 Communication (periodical and daily) for uz 1 JCC was held on 23™ Feb 2012 at the Faculty of Agriculture, UZ.
project coordination — between JICA and UR The Project held two international workshops.
implementing agencies. 1) 1st WS at Dubrovnik in November 2010 (paid by JICA budget)

2) 2nd WS at Rijeka University in December 2011 (paid by JST budget through Niigata University)
3) 3rd WS is planned in Zagreb in February 2013, inviting more participants from local administration, EMO,
more public promotion.
UR It is not clear what a project manager can manage, equipment, budget? The Croatian side should be more
informed.
us Sometimes, it takes time to receive response from Japanese researchers via email.

3.8 Communication (periodical and daily) for MzOS The Project has a very good cooperation with the EMO in the City of Zagreb. The project will have two major
project coordination — among Croatian outputs: 1) guideline and handbook, 2) academic and scientific findings. The guidelines and handbooks will be
agencies. used by the local authority.

uzm EMO are providing permissions to install monitoring system in city lands (as for private lands, private
permission), and may provide financial support to maintain installed equipment. In return, UZM can introduce
new data to city's land management.
In Jan 2012, there was a conference in Kyoto, Japan, and ICL and EMO financed researchers travel.

UZ, UR At the 1% JCC, Representative of local communities (City of Rijeka, City of Split, and EMO of City of Zagreb)
attended as observers.

3.9 Methods and contents of technology transfer | UR Training in Japan has been very important for young researchers, who were introduced to landslide issues and
from JICA experts to Croatian researchers. exposed to a new apparatus.

There are no similar apparatus in Croatia.

3.10 Promoting/hindering factors that may have | MZOS Complete lack and understanding of what is needed at the start of project. Project started on a wrong premise

affected the Project implementation. that no funds or involvement from MZOS are necessary.
Croatian side is to need an agency which could appoint project director and do extra work for the project.
Project Director (Croatian Side) and Project Coordinator (Project Coordinator) had to fill in the gap between the
preliminary study and actual implementation. Because of the gap, a year was lost at the project start-up, but
the job was done and the Croatian sides are satisfied, expecting now to make it up.
UR All researchers can attend the once-a-year workshop, but probably meeting at every six-month, not only among
WG leaders but all researchers, can facilitate the cooperation among WG2 and other WGs.
4. Impact 4.1 Any positive/negative impact brought about by | MZOS Positive impact is the research development of young researchers. Also, raised awareness of the public as
the Project (Policy and research well as the commitment of municipalities.
development, Poverty reduction, UzZA 9 PhD students being trained in Japan is one of best effects in Project.
enwrc_mmental protection, and gender Japanese Through international conference organized by the Project, research results and findings on landslides and
equality.) researchers flash-floods/debris-flow are shared among researchers from neighboring countries such as Serbia,
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Bosnia-Herzegovina, Kosovo, Macedonia, and Slovenia, where studies on disaster risk management are

important and required for societies.
4.2 Activities beyond the scope of Master Plan. us The town of Omis$ prepared a project document to contain potential rock falls in the town.
The leader of WG4 of the Project is a reviewer of the project document, and expects that the RiDAR scanning
conducted in the Project will also help identify critical points of potential rock falls, and will contribute to the
implantation of the town's project.
The Ministry of Finance of Croatian Government will finance the project once the project document is signed.
4.3 Ongoing/possible collaborations, if any, with us Project of rockfall protection in Omis city (Conex-st, Split)
multi/bi-lateral development partners (UN, Collecting of meteorological data (Meteorological and Hydrological Service, Croatia)
NGO, civil society, and private sector). Maintenance and meteorological station (CROMETEQ, NGO)
5. Sustainability 5.1 Prospect from institutional viewpoint MzZOS As far as MZOS is concerned, problems are now solved and the project is going well.
(Legislation and policies Rule and regulation, Dissemination seminars for local communities are required.
standard operational procedures Responsible
organization and division, Participation of
stakeholders)
5.2 Prospect from technical viewpoint uzm Follow-on maintenance of equipment after the end of the Project is currently being explored by the
(Technology/knowledge and its update implementing universities.
Equipment and its maintenance Educational The maintenance of installed equipment is also discussed among EMO and UZM. An idea is that at the end of
materials Training opportunities) the Project UZM could hand over the equipment to the City of Zagreb, which could bear the costs for its
maintenance while UZM could provide constant inspection of the equipment and provide the City with
monitoring data collected thereof.

UR Equipment installed in model sites is currently well maintained; a container of inclinometer casing, pore
pressure gauge and GPS, a fence around solar panels, concrete base of a pole for the prism, and insurance
policy for equipment. MZOS bears the costs of these protective and maintenance measures.

Possibility of follow-on maintenance could be:
New proposal to EU,
MzOS
Local authority, City of Rijeka
Croatian Water
5.3 Prospect from Human Resource viewpoint uzos Currently, nine young researchers, doctoral students, are sponsored by MZOS to work for the Project. It will
(Number of staff, Assignment of responsible lead to a significant human resource capacity when they obtain doctorates.
personnel, His/her qualification and motivation,
New recruitment and volunteer)
5.4 Prospect from Funding viewpoint (Budget MzZOS At present, MZOS has prepared a counter-budget, financing a part of project operation.

allocation for the activities, External financing
from donor/private sector)

The prospect of sustainability is more than medium, except for its financial aspect considering the current
economic situation. Croatian economy growth recording negative and resulting budget constraints.
There are funds available from Croatian Science Foundation (HRZZ)
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MINUTE OF MEETINGS
BETWEEN
THE JAPANESE MID-TERM REVIEW TEAM
AND
THE AUTHORITIES CONCERNED OF THE CROATIA
ON JAPANESE TECHNICAL COOPERATION (SATREPS)
FOR
PROJECT ON RISK IDENTIFICATION AND LAND-USE PLANNING
FOR DISASTER MITIGATION OF LANDSLIDES AND FLOODS
IN CROATIA

The Japanese Mid-term Review Team (hereinafter referred to as “the Team”), ocrganized
by Japan International Cooperation Agency (hereinafter referred to as “JICA”) headed by Mr.
Hideo Miyamoto jointly with Japan Science and Technology Agency, visited Croatia from
June 25, 2012 to July 14, 2012 for the purpcse of conducting the mid-term review on the
Japanese technical cooperation (SATREPS: Science and Technology Research Partnership
for Sustainable Development) for the Project on Risk Identification and Land-use Planning
for Disaster Mitigation of Landslides and Floods in Croatia (hereinafter referred to as “the
Project™).

During its stay, the Team exchanged views and had a series of discussion with the
Croatian authorities concerned. And the second Joint Coordinating Committee (hereinafter
referred to as “JCC") was held on July 11, 2012.

As the result of the discussion, the Team submitted the mid-term review report as
attached hereto and both sides agreed upon on the description of the report.

Zagreb, July 13, 2012

T

Mr. Hideo Miyamoto Mr. Vihko Purgar
Team Leader Project Director of Croatia side
Mid-term Review Team Ministry of Science, Education and Sports of
Japan International Cooperation Agency Croatia
"y - ik
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(774 nha g it C
Prof. Dr. Hideaki Marui Prof. Dr. Nevenka Ozanic
Project Leader, Project Manager,
Chief Advisor of the Project University of Rijeka

Niigata University
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AHP Analytical Hierarchy Process

CGS Croatian Geological Survey

Ccw Croatian Water

DEM Digital Elevation Model

DPRI Disaster Prevention Research Institute, Kyoto University

DUZS DrZavna uprava za zadtitu i spafavanje  (National Protection and Rescue Directorate)
EMO Emergency Management Qffice, City of Zagreb

GIS Geographic Information System

HREK Croatian Kuna {international abbreviation)

ICL International Consortium on Landslides

ICC Joint Coordination Committee

IPY Japanese Yen

JICA Japan International Cooperation Agency

J8T Japan Science and Technology Agency

LIDAR Laser Imaging Detection and Ranging

M/M Minutes of Meetings

MZOS Ministarstvo obrazovanja, zranosti § sporta  (Ministry of Science, Education and Sport)
PO Plan of Operation

R/D Record of Discussion

SATREPS Science and Technology Research Partnership for Sustainable Development
UR University of Rijeka, Faculty of Civil Engineering

Us University of Split, Faculty of Civil Engineering, Architecture and Geodesy
UZM University of Zagreb, Faculty of Mining, Geology and Petroleum Engineering
UZA University of Zagreb, Faculty of Agricuiture

VAT Value Added Tax
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Chapter 1: Outline of the Review Study
1.1 Background

Croatia has frequent earthquakes and, along the Adriatic coast, has a large amount of precipitation. At some
places, average annual rainfall is 3,500mm and more. Triggered by such earthquakes and rainfall, sediment
disasters occur quite often such as landslides, slope failure, and debris flow. The land of Croatia has a complex,
fragile terrain and geological structure affected by earth faults and folds. Sediment disaster are common at the
alternation of sandstone-shale strata that is prone to weathering, as well as at slopes with marl layer containing
large amounts of clay with low friction angle. Local flood (flash flood) occurs at limestone regions where water
roads are easily formed in the strata.

Sprawling of cities is causing the accumulation of assets and population growth in sub-urban areas, but many
of these areas are at high risk of such disasters in Croatia, thus raising concerns about increasing damages by tlash
floods and landslides. In some areas, disaster risk is likely to become even higher with a change in rainfall
patterns due to climate change.

In Croatia, however, techniques to assess flash-flood/landslide risk and mechanisms to take measures on the
risk assessment are not yet developed. Sprawling control as well as disaster warning systems and evacuation rules
are not in place yet, either. Towards such disaster risk management, researches are required to develop
methodologies for hazard mapping and risk assessment based on scientific data of these phenomena, and to
improve the land use taking into consideration such disaster risks.

In this context, this Project was requested by the Government of Croatia. Based on a detailed planning
survey in January 2009 and a following consultation mission in March 2009, the R/D of the Project was signed on
27 March 2009 under the scheme of SATREPS. In July 2012, about the halfway point of the Project period, a
mid-term review is to be conducted as dictated by the Article V of the signed R/D.

1.2 Objectives of the Mid-term Review Study

The objectives of the Mid-term review are to:
1) confirm actual inputs, activities and implementation process, the degree of achievements of the outputs, and
the prospect of achieving the project purpose according to the Master Plan.
2) assess the Project froin the five evaluation criteria - Relevance, Effectiveness, Efficiency, Impact and
Sustainability — based on the JICA’s guideline for project evaluation.
3) make common understanding of indicator for the Project purpose and output.
4) make recominendations on the measures to be taken during the remaining project period in consultation with

agencies concerned.
1.3 Members of the Review Team

The review was conducted by the team composed by the following members:
A |
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. Name ... . . -Position e Title . PO
Senior Advisor to the Director General, Water Resources and
Mr. Hideo MIYAMOTO Leader Disaster Management Group, Global Environment Department,
JICA
M. Jun MURAKAMI Survey Planning Water Resources and Disaster Management Group, Global

Environmental Department, JICA

Evaluation and

M. Hiroyuki OKUDA . Tekizaitekisho, LLC

Analysis
N SATREPS Program officer of Natural Disaster Prevention, Research
Dr. Yoshimori HONKURA Evaluation Partnership for Sustainable Development Division, JST
. SATREPS Principal Researcher, Research Partnership for Sustainable

Mr. Masayuki SATO Evaluation Development Division, JST

Dr. Koichi TSUKIOKA SATREPS Se:nio.r Staff, Research Partnership for Sustainable Development
Evaluation Division, JST

Ms. Kikuko SAKAI SATRP}.SS Senior Program Coordinator, JST Paris Office
Evaluation

1.4 Schedule of the Mission

The schedule of the mission is attached (Annex 3)

1.5 Methodology of the Review

The Mid-term review is carried out in accordance with *the JICA New Guideline for Project Evaluation, Ver. 1
(June 2010)”, which mainly follows “the Principles for Evaluation of Development Assistance, {991 issued by
OECD-DAC. The master plan in the R/D with the statement of the project purpose, outputs and activities is used
as the basic reference point for the review. (Annex 1 is a revised master plan, draft, with proposed indicators).

As a framework to collect and sort out relevant data and information as prescribed in the JICA Guideline, two
types of grid - Result Grid and Evaluation Grid - were prepared in reference to reports and documents on the Project.
To collect information for the Evaluation Grid, questionnaires were prepared and forwarded in advance to the
counterpart organizations. During the review mission, the team conducted interviews with counterparts based on
the questionnaires, hearings with JICA experts, and visited target areas (Annex 3, 4).

Findings and information from reports, interviews, questionnaire survey and site visits were collected and
analyzed in the grids. The team confirmed the achievements, assessed the Project based on the five criteria, made
recommendations, and drew lessons learned.

The criteria used for the evaluation are the following five criteria: relevance, effectiveness, efficiency, impact

and sustainability.

Relevance Relevance is reviewed by the validity of the Project Purpose in light of Croatia’s development
policies and needs and Japanese cooperation policies.

Effectiveness | Effectiveness is assessed to what extent the Project is achieving the Project Purpose, clarifying
the relationship between the Project Purpose and Outputs.

Efficiency Efficiency is analyzed with emphasis on the relationship between Qutputs and Inputs in terms
of timing, quality, and quantity.

Impact Impact is assessed in terms of positive/negative and intended/unintended influence caused by
the Project.
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Sustainability | Sustainability is assessed in terms of institutional, financial, and technical aspects by
examining the extent to which the achievements of the Project will be sustained after the

Project is completed.

Chapter 2: Qutline of the Project

2.1 Project Purpose

Integrated landslide/flood hazard mapping technology and land-use guidelines formulation methodologies are

developed for nation-wide application in Croatia.

2.2 Output

1. Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are
developed adapting to hydrological and geological conditions in Croatia.

2.  Flash-flood/debris-flow simulation models and early warning systems are developed adapting to
hydrological and geological conditions in Croatia.

3. Integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk mitigation are

developed for study areas.

Chapter 3: Achievements of the Project
3.1. Results of Inputs

The R/D of the project was signed on 27 March 2009, but it was 9 March 2010 when the Note Verbal was
exchanged for launching the Project as it took long time for Croatian side to conduct necessary
inter-organizational coordination. Behind the original schedule by one year, inputs as per agreed in the Master
Plan begun with the dispatch of Japanese expert in May 2010.
(Japanese side)

1) Dispatch of Japanese researchers

Since May 2010 until July 2012, total 17 researchers have been dispatched, short-term 82 times, totaling 997
days. Each researcher is attached to working group 1, 2 or 3. In addition, one project coordinator has been

dispatched by JICA since May 2010. (Annex 5)

2) Counterpart Training

4 researchers and 7 researchers from CGS, UZM, UR and US attended short-tern trainings in Japan in 2010
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and 2011, respectively, conducted in Tohoku Gakuin University, Yamagata University, Niigata University,
ICL, and Kyoto University. (Annex 6).

3) Provision of Machinery and Equipment

Activities of the Project started in May 2010, one year behind the signature of the R/D. In addition, due to the
absence of referential precedence on VAT exemption procedure in concerned agencies in Croatia and resulting
delay of administrative clearance, a piece of equipment which was planned to be procured in Croatia ended up
being purchased in Japan and shipped to Croatia instead. Machinery and equipment for landslide and
flash-flood analysis was provided by the Japanese side, the total amount of which are 128,416,000 IPY for
2010 and 2011. (Annex 7)

4y Local Costs

Japanese side provided a part of necessary expenses for carrying out project activities. Apart from the costs
of machinery and equipment of 128,416,000 JPY, the expenses include the dispatch of Japanese researchers
and project coordinator, training of Croatian Researchers in Japan, Operational expenses such as travel
expenses in Croatia, local consultant fee, and meetings. The total amount, including that of machinery and
equipment, is 237,101,000 JPY for 2010 and 2011. (Annex 8)

{Croatian side)
1)  Assignment of Counterpart Personnel

Project Director (Mr. Purgar) and Project Manager (Prof. OZani¢) have been assigned by MZOS and UR,
respectively. The Deputy Project Manager (Assoc.Prof. Mihali¢) and Project Coordinator (Prof Kisi¢) have
been assigned by UZM and UZA, respectively. The change of the Project Manager from Prof. Bonacci to
Prof Ozanié, and the Deputy Project Manager from Prof. OZani¢ to Assoc.Prof., Mihali¢ was officially
announced with a letter dated 28 March 2012 issued by MZOS. Although there is no official letter on the
assignment of counterpart, so far 35 researchers have been recognized as counterpart personnel at the time of

mid-term review. (Annex 9)
2} Local Operational Cost

MZOS has been financing the project — lump sum of 360,000 Kuna/year we well as salaries of 9 young
researchers working for the Project, shipment and installation costs of purchased equipment, and travel of
researchers. Each faculty engaged in the Project — Faculty of Mining, Geology and Petroleum Engineering,
University of Zagreb, Faculty of Civil Engineering, University of Rijeka, and Faculty of Civil Engineering,
Agriculture and Geodesy, University of Split — has also borne a part of operational costs. The total

amount, however, could not be confirmed during the mid-term review mission. (Annex 8)

—
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3.2. Progress and Achievements of the Project
1) Achievement of the Project outputs

{Output 1)

*  There are four model sites selected: Kostanjek Landslide (a part of Medvednica Hilly Area, City of Zagreb),
Grohovo Landslide (a part of Rjedina River Basin, Primorsko-Goranska County, Rijeka), Duée and Omi§ areas
(Split-Dalmatian County).

» A low-cost undrained shear test apparatus was developed in Japan, and two Croatian researchers were trained
for the operation of and the testing with the apparatus. (Activity 1-1). Activity 1-1 was completed.

+  Soil samples from model sites (Kostanjek landslide and Grohovo landslide) were sent to Japan and tested with
the apparatus, At the time of mid-term review, 2 July 2012, the apparatus was at the Croatian custom stilf on
its way for shipping to the University of Rijeka. (Activity 1-2)

- Researchers indicated that the installation of monitoring equipment (GPS, extensometers, total station, prism,
pore pressure gauge) has completed more than 90% at Grohovo site; most part of which were set up in August
through September 2011, and the monitoring has been in progress. As for Kostanjek landslide, monitoring
equipment is expected to be set up this year, in July 2012. (Activity 1-3)

«  The development of methods of landslide risk assessment (Activity 1-4) and the prediction of landslide
affecting areas based on landslide dynamics (Activity 1-5) are linked and undertaken concurrently,

+  The monitoring is going on at Grohovo to accumulate data to feed into the establishment of early warning
system. At Kostanjek, extensometers were installed, largely depending on which an early warning system is
to be established. (Activity 1-6)

+  The level of progress to date as per generally perceived by researchers are: 100% for Activity 1-1, 70% for

Activity 1-2, 60% for Activity 1-3, 40% for Activity 1-4 and 1-5, and 40% for Activity 6.

(Output 2)
There are five model sites selected: Rje¢ina River Basin, Dubragina River Basin, and Moséenicka Draga
{Primorsko-Goranska County, Rijeka), Imotski and Sutina-KarakaZica (Split-Dalmatian County).
Rainfall measurement equipment was installed at model sites in Rijeka and the data are being collected. The
analysis of rainfall-discharge characteristics continues with new hydro-meteorological data. Since 2011,
however, due to the absence of heavy rainfall events, the data accumulation so far has not been adequate as
expected. Meteorological measurement device has been installed in the municipality office building of
Mo%éenicka Draga, where the data also has been utilized by the local authority. (Activity 2-1, 2-2)
Physical experiments of debris-flow have been carried out in Kyoto University where the Croatian trainees
jointed the experiments. Two peer review papers have been accepted. The development of flashflood and
debris flow simulation model (Hydro-Debris 3D} for Dubradina River is completed. (Activity 2-3)

+  The procurement of radar (Furuno) to cover the three model sites in Rijeka are in progress, which will

constitute the early warning system to be established. (Activity 2-4)

(4
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The level of progress to date as per generally perceived by researchers are: 50% for Activity 2-1, 40% for
Activity 2-2, 50% for Activity 2-3, and 40% for Activity 2-4.

(Output 3)
There are five model sites selected: Hilly area of the Medvednica Mountain (Zagreb), Rjefina River and
Dubracina River basin (Primorsko-Goranska County, Rijeka) and Duée and Omi¥ areas (Split-Dalmatian
County).
In Zagreb and Rijeka, topography interpretation of model sites and surrcunding areas, mainly based on aerial
photos, were completed. In addition, digital topography maps are being created based on LiDAR scanning
with airplane. In Split, WG4 is conducting ground-based LiDAR scanning once a month since September
2011 (Activity 3-1,3-2).
In Zagreb and Rijeka, WG3 is preparing land slide inventory maps and conducting landslide susceptibility
analysis using AHP methodology. WGZ2 is undertaking researches in Rijeka alone in the recognition that
there is no flashflood threat in Zagreb due to the retention dam, and hence the integrated landslide/flood
hazard map in Zagreb will cover only landslide aspects. In Split, rock fall in Duée/Omi§ areas and
flashfloods in Imotski/Sutina-Karaka3ica are not linked phenomena. As such, the integrated landslide/flood
hazard map WG4 will develop actually means two individual hazard maps for landslide and flashfloods.
(Activity 3-3)
The development of land-use guidelines (Activity 3-4) and manuals of integrated landslide/flood hazard
mapping (Activity 3-5) has not really started yet, but researchers of the implementing universities meet local
authorities more often than not, raising their awareness for the preparation of land-use guidelines incorporating
_hazard assessment.
The level of progress to date as per generally perceived by researchers are: 50% for Activity 3-1 and 3-2, 20%
for Activity 3-3, 10% for Activity 3-4 and 3-5.

2) Achievement towards the Project Purpose

The project purpose is “integrated landslide/flood hazard mapping technology and land-use guidelines
formulation methodologies are developed for nation-wide application in Croatia. Indicators for the Project
Purpose were not set in the Master Plan included in the signed R/D. At present, the project is making a steady
progress of research activities at each output level as summarized in the above section. Considering the overall
progress towards attaining the Project Purpose, in spite of the delay of launching the Project and setting up the
monitoring equipment at model sites, the Project has a good potential to achieve its goal by the end of project

period, March 2014,
3.3 Implementation Process

The project formed three working groups (WG) — WGI1 for detailed landslide investigation, WG2 for
flash-floods and debris-flows, and WG3 for regional landslide investigation. After the 1% JCC on 23" February

—
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2012, the formation of WG4 was proposed in order to accelerate the research activities in Split by direct contact

between the project manager and the leader of WG4,
Chapter 4: Evaluation by the Five Criteria
4.1 Relevance

The relevance of the Project is high.

*  There are several laws and policies speaking to the importance of disaster mitigation in Croatia; they are:
Protection and Rescue Plan for Croatia (Official Gazette 96/10), Evaluation of Endangerment of Croatia from
Natural and Technological Disasters, Croatian National Platform for Disaster Risk Reduction, Protection and
Rescue Law (Official Gazette 127/10), Law on Protection from Natural Disasters (Official Gazette 73/97), and
also various international agreements on protection and rescue in case of natural disaster. The project, aiming
at the development of integrated landslide/flood hazard mapping technology and land-use guidelines
formulation methodology for nation-wide application in Croatia, is aligned with these Croatian laws/policies,
and contributes to their realization.

< The model sites of the Project were proposed by Croatian researchers. The Kostanjek in Zagreb is the largest
landslide in Croatia, and one of primal concerns of the Emergency Management Office in the City of Zagreb.
At present, the physical plan of the City of Zagreb doesn’t include the assessment of landslide risk. At the
downstream of Rjecina River located the city of Rijeka, and the flood waters can cause significant damage to
the city; it could be an even higher hazard in case of concurrent rock avalanche at Grohovo landslide. The
City of Rijeka has a land-use guideline for construction purpose, but it does not contain a hazard map. The
model sites in Split are Omis and Duée where a rock fall is quite frequent, causing damages and posing threats
to many houses and population in the towns. The project can also meet the needs and expectation of these
local authorities by monitoring the sites, setting up early warning systems, preparing hazard maps as well as
land-use guidelines incorporating disaster risk mitigation.

Disaster reduction is identified as one of specific issues Japan's ODA gives priority. The Initiative for
Disaster Reduction through ODA was announced at the United Nations World Conference on Disaster
Reduction held in Kobe, Hyogo prefecture, in January 2005. Furthermore, JICA’s Issue-specific Guideline
for Disaster Reduction sets out “building disaster-resilient communities and societies” as one of development
strategy goals to be achieved. This Project aims at the development of landslide/flood hazard mapping
technology and early warning system, thus applying these outputs to land-use guidelines prepared by local
authorities for disaster reduction. The Project is aligned with Japan’s ODA policy, and such methods and

technologies can also be utilized for other disaster risk management projects.
4.2 Effectiveness

The effectiveness of the Project is medium.

+  The basic design of the Project is clear as per summarized in the Master Plan, and the three outputs are
Y, "
v
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essential components for the Project to achieve its purpose. As described in the above section, the Project
has set up equipment, accumulating monitoring data and analysis. At present, the project is making a steady
progress of research activities at each output level, and in spite of the delay of launching the project and setting
up monitoring equipment at model sites, it is widely indicated that the project has a good potential to achieve
its goal by the end of project period, March 2014. It is also expected that activities can be undertaken even
faster once all equipment is installed because timeline of research activities can become more predictable and
preparing a research plan can become meaningfui.

+ Output 3, where the results of Output 1 and Output 2 are to be synthesized to achieve the Project Purpose, has
so far made rather limited progress. Moreover, the PO doesn’t describe the process and schedule of how each
output can be integrated or utilized in Output 3 to attain the Project Purpose. Specific PO for the 2" half of
the project period is necessary, including the process and timeline towards the Project Purpose, thereby the
prospect of achieving the project goal can become clearer.

+ It is also important the specific PO provide further breakdown of each activity to show how each activity can

be conducted and completed for the next two years. The breakdown of each activity with timeline is helpful
for better understanding and communication among researchers of different working group and also between
Croatian and Japanese researchers. In addition, a detailed PO is beneficial for effective monitoring of each
activity, whereby the effectiveness of the Project can be further increased.
The development of integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk
mitigation are set as tangible targets of Qutput 3. In the City of Zagreb, one of the three study areas, the
Project will not prepare such map and guideline because Zagreb is not likely to have flush flood. WG2 is not
undertaking flash-floods and debris-flows research in Zagreb, and hence the output of WG3 is to be a landslide
susceptibility/hazard map, not including flash-flood analysis, and a land-use guideline incorporating only
landslide aspects. In the case of WG4, a map and a guideline will be evaluated for rock falls as a special case of
landslides.

+ Indicators, which will be used to verify the attainment of each output and Project Purpose at the time of
terminal evaluation, were not set in the Master Plan included in the signed R/D. Mid-term review is a good
opportunity to review the project progress so far, and discuss and agree on indicators by foreseeing the goal to
be reached two years ahead.

»  The project will develop methods and models such as landslide risk assessment, prediction of landslide
affecting areas, flashflood/debris-flow simulation model, and integrated landslide/hazard mapping technology.
The verification of these methods and models are conducted with measurement and data from physical
experiments while actual hazardous events don’t occur so often. Within the project period, the verification

by natural events depends on weather, but refinement of methods and models will continue.

4.3 Efficiency

Efficiency of the Project is medium.

- The R/D of the project was signed on 27 March 2009, but it was 9 March 2010 when the Note Verbal, a form
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of diplomatic document, was exchanged after a long process of conducting inter-organizational coordintion on
Croatian side. This is a five-year project, planned to start in March 2009 and end in March 2014, but due to
this delay of launching the Project for one year, now all activities are to be competed in four years.

Concerning the procurement of project equipment, the exemption of VAT (25%) was agreed on the R/D but
administrative procedures for this VAT’s exemption to become effective was not clear among concerned
agencies both in Japanese and Croatian side. As a result, the first batch of equipment installation was in
August through September 2011 at Grohovo Landslide due to the change of procedures - from domestic
procurement in Croatia to international procurement in Japan - and the associated time it took for this change.
This delay in setting up equipment at model sites has aftected the research plan.

For project implementation, MZOS has prepared a counter-budget, which includes the lump-sum 360,000
Kuna/year, salary payments of nine young researchers who are expected to obtain doctor’s degree through
researches in the Project, payment for equipment installation and maintenance, and travel allowance &
accommodation for researchers. Each faculty of the three universities implementing project activities also
has borne a part of operational costs such as conference and travel.

The Project organizes annual international conferences to share the research progress and findings. The 1*
conference was in Dubrovnik in November 2010 and the 2™ conference was at the University of Rijeka in
December 2011.  An internal Croatian workshop is planned to be held in Zagreb in December 2012, financed
by Croatian Water for the prepration of the next conference. The 3 conference is currently planned in
Zagreb in February 2013 inviting more participants from local authorities as well as promoting public relations.
Meetings and communication for research coordination between Japanese researchers and their Croatian
counterparts have been properly held as and when necessary. On the other hand, communication of
researchers among different working groups is much less and confined to such opportunities as the annual
international conferences and JCC.

The project held the 1* JCC on 23" February 2012 at the Faculty of Agriculture, UZ, where counter personnel
from the three universities and Croatian Geological Survey attended, including representatives of local
community (City of Zagreb’s EMO). This JCC was the first meeting where administrative instructions for
the project such as equipment and procurement were shared among all those who were involved in the Project,
Meetings for administrative purpose could have been very helpful if it had been held at the very beginning of
the Project to share the knowledge, rules and regulations associate with Project implementation.

Counterpart personnel have not been fixed by, for example, an assignment letter by organizations or an
acknowledgement at JCC. Assignment of counterpart personnel has been flexible, subject to change in
accordance with the situation and progress of researches. '

The formation of WG4 based in US is a response to administrative issues of project coordination such as the
distance between US and UR/UZM and resulting difficulty for US to have meetings and smooth
communication as a part of WG1, WG2 and WG3. Research subject and activities remain unchanged,
though, in US with the formation of WG4, and the leader of WG4 as US is now able to directly contact with
Project Manager in UR. Partner researchers from Japanese side are not assigned to WG4, but work together

as and when necessary.
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4.4 Impacts

It is still premature to evaluate the impact of the Project

-

Positive impacts such as measures against natural hazard and disaster risk mitigation can be expected once the
Project achieves its purpose and the application of research results to local/national government policies starts
realized, At the time of mid-term review, such expected impacts have not been observed yet.

It is widely indicated that the relationship between the universities and the local governments has been forged
and strengthened due to the presence of the Project. Representative of local governments are not listed as
counterpart in the R/D, but they are now recognized as essential partners of the Project by researchers towards
achieving the Project goal. For example, EMO in the City of Zagreb was newly established in 2009 to take
responsibility for all Zagreb’s natural disaster, among which an earthquake is the major disaster. Before the
Project, EMO was nof very much aware of the importance of addressing landslide issue, but now has become
concerned and has provided the Project with support such as issuing a permit for equipment installation.

The maintenance of installed equipment is also discussed among EMO and UZM. An idea is that at the end
of the Project UZM could hand over the equipment to the City of Zagreb, which could bear the costs for its
maintenance while UZM c¢ould provide constant inspection of the equipment and provide the City with
monitoring data collected thereof. As such, efforts to promote the application of research results and to seek
an arrangement for follow-on support have already been undertaken.

The town of Omi$ prepared a project document to contain potential rock falls in the town. The leader of
WG4 of the Project is a reviewer of the project document, and expects that the LIDAR scanning conducted in
the Project will also help identify critical points of potential rock falls, and will contribute to the implantation
of the town’s project. The Ministry of Finance of Croatian Government will finance the project once the
project document is signed.

Through international conference organized by the Project, research results and findings on landstides and
flash-floods/debris-flow are shared among researchers from neighboring countries such as Serbia, Bosnia and
Herzegovina, Kosovo, Macedonia, and Slovenia, where studies on disaster risk management are important and
required for societies.

Formalization of international cooperation with neighboring countries is underway in the frame of ICL
regional network (Adriatic-Balkan) and thematic network (Landslide Monitoring), which were proposed in the
1¥* conference in Duvrovnik in Nov 2010. Two faculties (UZ and UR) have become members of ICL and
have been assigned as coordinators for the networks due to the presence of the Project.

UR, with Department of Local Government and the management of the city of Rijeka, is preparing a program
to enlarge the Grohovo monitoring system on wider area in Rjecina river valley.

The Project Manger, on behalf of MZOS, has become a member of National Protection and Rescue
Directorate since 2012 due to her function in the Project.

University of Split, Faculty of Civil Engineering and Architecture, has been institutionally connected with
National Protection and Rescue Directorate during the development of Croatian 112 emergency system, as well

as with their department in Divulje near Split on various emergency and disaster related activities.
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4.5 Sustainability

The prospect of sustainability of project activities is medium.

-+ Prospect of sustainability from the viewpoints of human resource and technical capacity is indicated more than
medium. Currently, nine young researchers, doctoral students, are sponsored by MZOS to work for the
Project. It will lead to a significant human resource capacity when they obtain doctorates. Equipment
installed in model sites is currently well maintained; a container of inclinometer casing, pore pressure gauge
and GPS, a fence around solar panels, concrete base of a pole for the prism, and insurance policy for
equipment. MZOS bears the costs of these protective and maintenance measures. Also, follow-on
arrangement for maintenance of equipment after the end of the Project is currently being explored by the
implementing universities.

« At present, MZOS has prepared a counter-budget, financing a part of project operation. From a financial
viewpoint, however, the prospect of sustainability is indicated relatively low based on the recognition of
Croatian economy growth recording negative, and resulting uncertainty of budgetary commitment in future.

*  From an institutional viewpoint, it is still further clarified how the research results will be incorporated into the
local government policy such as the preparation of land-use guideline. The relationship between the local
authorities and the universities is still at the personal level, yet the relationship should be institutionalized as a
system for disaster risk management between the two entities. Additionally, for research results to feed into
disaster management policies, an involvement of disaster management agency, namely Naticnal Protection and

Rescue Directorate, will become more important in future.
Chapter 5: Results of the Mid-term Review
5.1 Conclusion

The relevance of the Project is high - the Project is not only aligned with national laws and policies associated
with disaster mitigation, but also meets the needs of local authorities and population. The effectiveness of the
Project is medium as the Project is properly constructed, but the process and timeline for the remaining 2 years need
to be further clarified and agreed toward achieving the Project Purpose. The efficiency of the project to date is
rated medium mainly due to the initial delay of project launching and further delay of equipment installation.  is
still premature to evaluate the impact of the Project at the time of Mid-term review. The prospect of sustainability
of the Project is medium as technical and human resource capacity are indicated enough to sustain Project activities,

but it is still uncertain from institutional and financial viewpoints.
5.2 Recommendations

1. The project has a good potential to achieve its goal by the end of project period, March 2014, in spite of the delay
of launching the project and setting up monitoring equipment at model sites. The followings are recommended

to ensure the goal to be attained: clarification of activities and plan, cooperation among working groups, and
G
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implementation monitoring.

1-1. A revised Master Plan has been drafted, as per Annex 1, with indicators. The Project will be carried out

based on the revised Master Plan.

1-2. A revised PO has been drafted, as per Annex 2, with activity breakdown and timeline for the next two years.
The implementation will be undertaken according to the revised PO, which is subject to change and updated as

and when necessary.

1-3. WG2 (flash-floods/debris-flow research) and WG1 & WG3 (landslide research) are to promote coordination
and cooperation on the image of research outputs and its time of completion so that the results of both

researches can be synthesized to produce integrated landslide/flood hazard maps.

1-4. Communication and cooperation among WG1, WG2, WG3 and WG4 is to be further promoted towards the
intended Project Purpose; meetings in between the annual conference can be considered, not only among WG

leaders but also of all researchers involved. .

2. In order for the application of rescarch results, the followings are recommended: coordination with local

authorities and continuous data collection,

2-1. The data that can be collected within Project period is limited, and hence the arrangement for continuous data
collection after the project should be established for better research outputs, including the maintenance of

installed equipment.
2-2. A system to strengthen the relationship between the local authorities and the universities in the study arcas
need to be explored - such as standardized procedures, documentation of protocol, memorandum of

understanding - towards the application of research results.

2-3. For nation-wide application in Croatia of the Project outputs in future, the involvement of national authority

for disaster risk management need to be explored while the Project is being undertaken.

3. The terminal evaluation can be conducted as a joint evaluation by both Japanese and Croatian evaluators.

S*S “
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Annex 1: Revised Master Plan (Draft)

1. Project Purpose

Integrated landslidefflood hazard mapping technology and land-use guidelines formutation methodologies are
developed for nation-wide application in Croatia.

Indicator 1 :Number of manual bock to develop integrated fandslide/flood hazard map {1 manual)
2 : Number of manual book to develop land-use guideline for landslide/flocd risk mitigation {1 manual)

2. Qutputs

(N Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are
developed adapting to hydrological and geological conditions in Croatia.

Indicator 1-1: Number of manual book of methodotogies for landslide risk assessment (1 manual}
1-2: Number of model sites to develop a simulation for landslide predictions on dynamics (2 model sites:
Kostanjek, Grohovo)
1-3: Number of model sites to establish landslide early warning systems {2 model site: Kostanjek, Grohovo)

(2) Flash-flocd/debris-flow simulation models and early warning systems are developed adapting to hydrological
and geological conditions in Croatia.

Indicator 2-1: Number of model sites to formulate a flash-flood/debris-flow simulation model (5 model sites: Rjeéina
River Basin, Dubracina River Basin, Mo&¢eniéka Draga, Imotski, Sutina-Karakasica)
2-2: Number of modet sites to estabiish a flash-flood early warning system at Rijeka (2 model sites: Rjegina
River Basin, Mo&éenicka Draga)
2-3: Number of mode! site to clarify essential factors on flash-flood/debris-flow simulation model, considering
sustainable land management to mitigate water erosion on different tillage treatments {1 model site:
Daruvar)

(3) Integrated landslide/flood hazard maps and land-use guidelines for landslidefflood risk mitigation are
developed for study areas.

Indicator 3-1: Number of study areas to develop an integrated landslide/flood hazard map (3 areas: Zagreb, Rijeka
and Split)
3-2: Number of study areas to develop land-use guidelines for landslide/flood risk mitigation {3 areas: Rijeka,

Spli, Zagreb)

Note 1); Indicator 3-1 for Split area means iwo individual hazard maps for landslide (rock fall) and flash
flood.

Note 2):indicator 3-1 for Zagreb area and Moscenicka Draga (in Rijeka area} means individual hazard
maps for landslide and flash flood depending on model site conditions

3. Activities

{1)-1. Development of a low-cost undrained shear test apparatus.

(1)-2. Soil tests using the shear test apparatus.

(1)-3. Field survey and monitoring at landslide risk sites in model sites.

(1)-4. Development of landslide risk assessment methods based on landslide dynamics, and their application to the
model sites.

{1)-5. Development of methods for the prediction of landslide affecting areas, and their application to the model sites.

.
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(1)-6.
@)-1.
2)-2.
(2)-3.
(2)-4.
(3)-1.
(3)-2.
(3)-3.

{3)-4.

(3)-5.

Development of land slide early warning systems, and their application to the mode! sites.

Collection of existing hydro-meteorological data and analysis of rainfall-discharge characteristics in model
sites.

Installation of rainfall measurement equipment, and collection of rainfall data.

Development of flashflood and debris flow simulation models in model sites.

Development of flashflood and debris flow early warning systems and their application to the model sites.

Preparation of digital topography maps of the study areas and the mode! sites based on the photo

interpretation.
Development of wide-area landslide risk assessment methods using the Analytical Hierarchy Process (AHP)

metheod, and their application to the study areas.
Development of integrated {andslide/flood hazard mapping technology, and formuiation of integrated hazard

maps for the study areas and model sites.
Development of land-use guidelines formulation methedology, and formulation of land-use guidelines for

disaster mitigation in study areas.
Preparation of a manual of integrated landslide/flood hazard mapping, and a manual of land-use guidelines

formutation that are applicable nation-wide in Croatia.

Note: (3)-2 was originally listed as (1)-4 in the master plan, then later moved,

#S.
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Annex 2: Revised Plan of Operation {Draft)

Output d Activiti ist JFY 2nd JFY 3rd JFY 4th JFY 5th JFY
ulputs and Acuviiies 2000/2010 | 2010/2011 | 201172012 | 2012/2013 | 201372014
JCC D 2@ Q @ &
(@:with mid-term review mission (Jul. 2012), @):with 3rd conference(Mar. 2013), @:with final evaluation mission(Dec. 2013), ®:with final conference(Mar. 2014)
Qutput 1: Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are developed adapting to hydrological and geological
conditions in Croatia.
1-1 |Developmeni of a low-cost undrained shear test apparatus € >
a2
1-2 |Soil tests using the shear apparatus - > ———
(D Set up the undrained shear test apparatus in UR = 2
@ Conduct additional soil tests of samples from the 2 model sites (Kostanjek, Grohovo) == B
1-3 |Field survey and monitoring at landslide risk sites in mode] sites < .............,;
(D Procurement and Set up GPS and other monitoring system for Kostanjek landslide = v B
(2 Monitoring Kostanjek landstide and Grohovo = e 0 e 2
1-4 Development of landslide risk assessment methods based on landslide dynamics, and their application to € >
the model sites o o e e et e e e
(D Obtain the parameters thorough the soil tests in 1-2 o on e et
@ Carry out the landslide risk assessment at the 2 model sites (Kostanjek, Grohovo) with using the o e )
parameters
1-5 Development of methods for the prediction of landslide affecting areas, and their application to the madel <% =
sites ot 3 e o e e e 3
(1) Obtain the parameters thorough the soil tests in 1-2 = e e
@ Carry out the prediction of affecting area at the 2 model sites (Kostanjek, Grohovo) with using the Y
parameters
1-6 |Development of landslide early warning systems, and their application to the model sites <€ e o e HZ_ -
@) Fix the necessary standard data for establishment of early warning system at Kostanjek and Grohovo e e e
landslide and development the early warning system
(2 Fix the contents of manual book of methodologies for landslide risk assessment o et e 3 el e e
(3 Development the manual book of methodologies for Jandslide risk assessment and share it with s
necessary organizations
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O tput d A t' 't- 1st JFY 2nd JFY 3rd JFY 4th JFY 5th JFY
u pu san cuvities 2009/2010 | 2010/2011 | 2011/2012 | 2012/2013 | 2013/2014
JCC @ @ 6 ®@ ®

(2:with mid-term review mission (Jul. 2012}, @:with 3rd conference(Mar. 2013), @:with final evaluation mission(Dec. 2013), Gxwith final conference(Mar. 2014)

Output 2:Flash-flood/debris-flow simulaticn models and early warning systems are developed adapting to hydrological and geological conditions in Croatia.

2-1

Collection of existing hydro-meteorological data and analysis of rainfall-discharge characteristics in model
sites

<€

>

oy vy o T o 2

-

(D Analysis of rainfall-discharge characteristics in 5 model sites (Rjecina River Basin, Dubracina River
Basin, Moscenicka Draga, Imotski, Stinakarakaticka)

2 ooy o b e ot fom s

-3

installation of rainfall measurement equipment, and cellection of rainfall data

m————

(D Instafiation of rainfall measurement equipment at UR

———

@ Collection and analysis of rainfall data

e oS

Development of flashflood and debris flow simulation models in mode| sites

A

(D Development of flashfload and debris flow simulation mode! (Hydro-Debris3D)

@ Application the simulation modef into 5 model sites {Rjecina River Basin, Dubracina River Basin,
Moscenicka Draga, Imotski, Sutina-Karakagica)

@ Development of the flashflood and debris flow simulation model considering sustainable land
management to mitigate water erosion ondifferent tillage freatments

o o e 3

@ Application of the simulation model considering sustainable fand management to mitigate water erosion
ondifferent tillage treatments

L toct et o o e am-nm.;}

Development of flashflocd and debris flow early warning systems, and their application to the model sites

S e

(I Procurement and set up of radar to cover the 2 model sites {Rjecina River Basin, Moscenicka Draga)

o

@ Fix the necessary standard data for establishment of early warning system at Rijeka {2 mode! sites;
Rjecina River Basin, Moscenicka Draga)

e

(3 Development the early warning system and share it with necessary organizations
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Output d Activiti 1st JFY 2nd JFY 3rd JFY 4th JFY 5th JFY
UtpulS and Activies 2009/2010 | 2010/2011 | 201172012 | 2012/2013 | 2013/2014
JCC O 2 3 @ &
(@:with mid-term review mission (Jul. 2012). @:with 3rd conference(Mar. 2013), @:with final evaluation mission(Dec. 2013), @:with final conference(Mar. 2014)
Qutput 3: [ntegrated landslidefflood hazard maps and land-use guidelines for landslide/flood risk mitigation are devetoped for study areas.
31 Preparation of digita! topography maps of the study areas and the model sites based on the photo . >
interpretation = v o 3
Development of wide-area landslide risk assessment methods using the Analytical Hierarchy Process (AHP) >
32 ) L
method, and their application to the study areas o 2
(@ Preparation of landslide inventory and risk assessment by applying the AHP methed for 3 areas e
{Medvednica, Rjecina River Basin, Dubracina River Basin, Duce, Omis) g
@ Fix the contents of manual book of methodologies for landslide risk assessment |i=asp 0 [ feeme—— okl -2
Development of integrated landslidefflood hazard mapping technology, and formulation of integrated hazard -
33 )
map for the study areas and model sites e e e et e o 55
@ Arrange the work scheme to synthesize the fandslide and flashflood/debris flow fom e s e S5
(2 Development of integrated landslidefflood hazard map for 2 model sites (Riecina River Basin, Dubracina "
River Basin) by synthesizing the wide-area fandslide risk assessment using AHP method {3-2), result of e
flashilood and debris flow simulation {2-3), landslide risk assessment on landslide dynamics (1-4), and
prediction on landslide affected area {1-5)
(3 Development of sepalate landslide/flood hazard map for 3 areas (Rijeka, split, Zagreb) by synthesizing the
wide-area landslide risk assessment using AHP method {3-2), resutt of flashflood and debris flow simulation Lo e om0l e 5
(2-3). landslide risk assessment on fandslide dynamics (1-4), and prediction on landslide affected area (1-5)
@ Share the integrated and sepalate hazard map with necessary organizations = 3
34 Development of land-use guidelines formulation methodology, and formulation of land-use guidelines for < >
disaster mitigation in study areas ] e e e e )
{D Fix the contents of iand-use guideline for disaster mitigation for 3 areas (Rijeka, Zagreb, Split) o vm 2
@ Development of land-use guidelfine for 3 areas (Rijeka, Zagreb, Split) o s o o
@ Share the land-use guideline with necessary organizations e 3
3.5 Preparation of a manual of integrated landslidefflood hazard mapping, and a manual of land-use guidelines < S
formulation that are applicable nation-wide in Croatia s o v e e e e s s e
(@ Fix the contents of manual of integrated fandslide/flood hazard mapping, and a manual of fand-use |- = | g
guidelines formulation that are applicable nation-wide in Croatia
@ Development of manual of integrated tandslidefflood hazard mapping, and a manual of land-use
guidelines formulation that are applicable nation-wide in Croatia, and share thermn with necessary o o e e o2
organization
Original plan <& = Past activity Revised plan === == e e e e
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Annex 3: Schedule of Review Mission

Date Mr. Miyamoto, Mr. Murakami Mr. Okuda JST members
25 Mon | - 09:45 Narita — 14:30 Frankfurt "
June 18:00 Frankfurt - 19:25 Zagreb
26 Tue |- 09:30 MZOS courtesy calt/ interview "
14:00 Japanese Embassy courtesy call
27 Wed | - 10:00 Interview with EMO, City of Zagreb B
13:00 Interview with Prof.Mihalic, UZM
28 Thu | - 09:30 Interview with WG3 B
13:30 Interview with Prof, Kisi¢, UZA
29 Fri - 09:30 Field Visit (Kostanjek Landslide)

14:00 Croatian Water
15:30 Interview with WG1 of UZM

30 Sat - Report preparation

1 Sun | - Zagreb — Rijeka (by car}

July

2 Mon 09:30 Interview with Prof. OZani¢, UR
13:00 Interview with WG2

3 Tue 09:30 Interview with Prof. Arbanas, UR
13:00 Interview with WG1 of UR

4 Wed . 08:30 Field visit (Grohovo Landslide} 01:00 Haneda — 06:10 Frankfurt
13:00 City of Zagreb 12:05 Frankfurt — 13:45 Splits
16:00 Rijeka — Split (by car) {Mr.Sato, Dr. Tsukioka)

5 Thu 09:30 Interview with Mr. Miscevic, Ms Knezic and WG4
13:00 Site Visit {Imotski)

6 Fri 10:00 Courtesy Calt to the Mayor of the Town of Omi3

11:00 Field visit {Omi§, Ducde}
19:45 Split ~ 20:30 Zagreh

7 Sat 09:45 Narita — 14:30 Frankfurt Report Preparation
15:55 Frankfurt — 17:15 Zagreb
8 Sun i 09:00 Internal Meeting
9 Mon 1 09:00 Pre-meeting with Japanese Researchers
10 Tue 15:00 Comments from Croatian Researchers. (Ms. Sakai arrived)
11 Wed | 10:00-15:30 JCC {Dr. Honkura arrived)

12 Thu | 09:30- Site Visit (Kostanjek Landslide)

13 Fri 10:00 Signature on the Minutes of Meeting at UZA
18:00 Japanese embassy (Dr. Honkura, Mr. Sato leave)

14 Sat 09:05 Zagreb — 10:40 Frankfurt
13:50 Frankfurt -

15 Sun - 07:55 Narita




Annex 4: List of Interviewees

R A2

1 Croatian Side

1) Counterparts

1 Mr. Vinko Purgar Head of the Department for Multilateral Cooperation, MZOS (PD) 26 June
2 Ms. Snjezana Mihali¢ Associate Professor, UZM (Deputy PM, Leader WG3, WG1) 27, 28, 29 June
3 Mr. Martin Krkac Assistant, UZM (WGH1) 27, 29 June
4 Mr. Pavle Feri¢ Assistant, UZM (WG3) 27,28 June
5 M Zeljko Miklin Adviser, Engineering Geologist, CGS (WG3) 28 June
6  Ms. Jasmina Martinéevié Researcher, CGS (WG3) 28 June
7 Mr. Laszlo Podolszki Researcher, CGS (WG3) 28 June
8 Mr. Aleksandar To$evski Assistant, UZM (WG3) 28 June
9  Ms. Petra Bomlija Assistant, UR (WG3) 28 June
10 Ms. Sanja Bernat External Researcher (WG3, WG3) 28, 29 June
11 Mr. Cedomir Benac Professor, UR (WG3) 28 June
12 Mr. lvica Kisi¢ Associate Professor, UZA (Project Coordinator) 28 June
13 Ms. Bojana Horvat Chief Engineer, Water Management Institute, Croatian Water 29 June
14  Ms. Karolina Gradiski Assistant, UZM (WG1) 29 June
15 Ms. Nevenka Ozani¢ Vice-Rector for R&D, Professor, UR (Project Manager, Leader WG2) 2 July
16  Mr. Nino Krvavica Assistant, UR (WG2) 2 July
17 Ms. Barbara Karleusa Professor, UR (WG2) 2 July
18 Ms. Nevena Dragiéevic Assistant, UR (WG2) 2 July
19 Mr. Elvis Zic Assistant, UR (WG2) 2 July
20 Ms, lvana Sulanj Agsistant, UR (WG2) 2 July
21 Mr Zeljko Arbanas Vice-dean for postgraduate studies, associate professor, UR (Leader WG1) 3, 4 July
22 Ms. Martina Vivoda Assistant, UR (WG1) 3 July
23  Mr. Vedran Jagodnik Assistant, UR (WG1) 3 July
24 Mr. Kristijan Ljutic Assistant, UR (WG1) 3 July
25 M. lvan Vikljan Vice President at Large, International Society for Rock Mechanics, UR (WG1) 3 July
26  Mr. Predrag MiSgevic Professor, Faculty of Civil Engineering, Architecture and Geodesy (Leader WG4} 5 July
27 Ms, Snjezana Knezi¢ Professor, US (WG4) 5 July
28 Mr. Goran Vlastelica Assistant, US (WG4) 5 July
29 Ms. Suzana Antunovic¢ Assistant, US (WG4) 5 July
30 Mr lvo Andric Assistant, US (WG4) 5 July

2) Organizations
1 Mr. Pavle Kalini¢ Head of Office, EMO, City of Zagreb 27 June
2 Mr. Dalibor Belegic Qperations Officer, EMO City of Zagreb 27 June
3 Mr. Mario Hrgovic Senior Expert Associate Operations, EMO, City of Zagreb 27 June
4 Mr. Miaden Vukelic Head, Local Government & Management Department, City of Rijeka 4 July
5  Mr. Marijan Vundac City of Rijeka 4 Juy
6 M. Goran Sari¢ City of Rijeka 4 July
7 Mr. BoZo Mestrovic City of Rijeka 4 July

3) Project Site
1 Mr. Nenad Smol&ak Geomatika 29 June
2 |van Skaricic Mayor of the Town of OmiS 6 July
2 Japanese Side

1) Project

. ! . Director, Research Institute for Naturat Hazards and Disaster Recovery, Niigata

1 Mr. Hideaki Marui University 7 June
2 Mr. Hideaki Komiyama Project Coordinator 26 June
3 Ms. Ana Zakosek Assistant to Project Coordinator 26 June
4 Mr, Chunxiang Wang Associate Professor, Niigata University 26 June
5  Mr. Yosuke Yamashiki Associate Professor, Disaster Prevention Research Institute, Kyoto University 6 July

2) Japanese Embassy
1 Mr. Masaru Tsuji Ambassador Extracrdinary and Plenipotentiary 26 June
2 Mr. Yuichi Inouye Counselor, Embassy of Japan in Croatia 26 June

Embassy of Japan 26 June

3  Mr Takuya Momma

4
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% Annex 5: List of Japanese Experts Dispatched

N

PNy

As of July 2012
Arrival Date and Departure Date  {number of days in Croatia)
Group Name and Field FY2010(H22) FY2011(H23) FY2012(H24) Total
1st 2nd 3 4th 5th 1st 2nd 31 4th 5th 1st ond | DY
(6th) (6th) (7th)
; 5/15-27 916-25 1172027 412529 2/22-26
Kyoll SASSA (13) (10) @ ® © “@n
5/18-27 7H13-23 9/14-28 3M7-27 5/25-6/4 10{10-21 12/13-19
Osamu NAGA (9) (11) (15) (11) (11) (12) ) (78)
e 91827 /251012
Hiroshi FUKUOKA o) @ (18)
I 372529 o ®)
Kouji MATSUNAMI 9/26-10/2 @ 7)
5/19-27 71223 9/14-28 112127 | 311627 | 5/22-6/4 7/16-30 9/6-10/2 | 10/1021 | 1/27-2/5
Gen FURUYA © (12) (15) %! (12) (14) (15) 27} (12) (10) (133)
) 711628 9/5-20 11727 | 1214-18 | 3116-25 8117
Naoki WATANABE (13) (16} (11} (5) @ (A7) (69)
71522 on321 11/20-11/30 2/21-28 71318 9222 5/10-17 7/6-10
Yosuke YAMASHIKI 66
osuke (8) &) (1) @) (6) (11) (8) (5) (66)
Takahiro SAYAMA 723 - )
o | Tamotsu TAKAHASHI | #1321 - M2-22 1 (20)
) 9321 11811730 212437 51222 5/5.17
Shigeo FUJIKI © 12) 43 a1 © (54)
Ti7-26 | 2/24-37 42127 811222 1271318 | 1/23.2113 5513
Naoko KIMURA (10) (15) @) (1) 6) (22) ) (80)
5/20-25 71223 91428 1172027 | 111620 | /2227 716-28 o711 8/16-21 12/13-19 7/8-14
. : ©) (12 {15} (8) (5} 6) {13 (5) )] {7 (7
Hideaki MARUI 571626 571535 CTXE! (108)
(8) (7 (3)
) 371637 5/2.29 6/9-7/20 | 9/4-10/2 | 10/10-11/29| 1/8-2/25 | 5/24-7/24
, Chunxiang WANG (12) (28) (42) (29) 20) (49) (62) (242)
. 9/18-28 b/1-8 12/14-17
Toyohiko MIYAGI (11) (8) (4) (23)
I 9/18-28 5/i-14
Hiroshi YAGE (11) (14) (25)
, G/18-28 70/10-21
Eisaku HAMAZAKI (11) (12) (23)
(997)
Long-| ideaki KOMIYAM 11 May 2010 — 10 May 2013
term ideaki AMA ay - ay 20
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Annex 6: List of Trainings and Business Trip for Counterpart in Japan

As of July 2012
Scheme Term Namne Institution Period Visited Institutions and Course
(Departure and Arrival)
i , . o . & Nov 2011 — 26 Nov 2011 Teohoku Gakuin University, Niigata University, Yamagata University
Business Trip Ms. SnjeZana Mihali¢ Associate Professor, UZM (WG3)
15 Jan 2012 — 28 Jan 2012 Kyoto University, ICL
13 Nov 2011 — 26 Nov 2011 Tehoku Gakuin University, Niigata University, Yamagata University
Mr. Zeljko Arbanas Associate Professor, UR (WG1) | 9 Jan 2012 — 28 Jan 2012 Kyoto University, ICL
Short-term 17 May 2012 — 27 May 2012 | Kyoto University, ICL
Mr. Ognjen Bonacci Professor, US (WG2) 10 Apr 2012 — 15 Apr 2012 Niigata University
Ms Nevenka Ozanic Professor, UR (WG2) 10 Apr 2012 = 17 Apr 2012 Niigata University
Nir. Ivica Kisic UZA WGE2) 10 Apr 2012 = 17 Apr 2012 Niigata University
M. lvan Vrkljan UR (WG1) 10 Apr 2012 = 17 Apr 2012 Niigata University
Mr. Zeljko Miklin CGS (WG3) 10 Apr 2012 — 17 Apr 2012 Niigata University
Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
C/P Training -6 Oct 2010 - & Dec 2010 Yamagata University (aerial photo interpretation)
., Niigata University {integrated landslide hazard map)
Mr. Laszlo Podolszki Researcher, CGS, (WG3) Tohoku Gakuin University (aerial photo interpretation, AHP, ADGALC)
18 Oct 2011 ~ 7 Dec 2011 Yamagata University (aerial photo interpretation)
Niigata University {integrated landslide hazard map)
Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
. 6 Oct 2010 — & Dec 2010 Yamagata University (aerial photo interpretation)
Mr. Martin Krka& ﬁ:}%&‘;t)ant. uzm Niigata University {integrated landslide hazard map)
30 Nov 2011 — 30 Jan 2012 ICL (shear test apparatus, simulation of landslide affecting area)
Tohoku Gakuin University (aerial phote interpretation, AHP, ADCALC)
Me. Goran Vlastelica Assistant, US, WG1) 6 Oct 2010 — 6 Dec 2010 Yamagata University (aerial photo interpretation)
Niigata University {integrated landslide hazard map)
Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
Short-term Mr. Sanja Dugonijic Assistani, UR, (WG1) 6 Oct 2010 - 6 Dec 2010 Yamagata University (aerial photo interpretation)

Niigata University (integrated landslide hazard map)

Mr. Pavle Feric

Assistant, UZM, (WG3)

18 Oct 2011 — 7 Dec 2011

Tohoku Gakuin University (aerial photo interpretation, AHP, ADCALC)
Yamagata University (aerial photo interpretation)
Niigata University {integrated landslide hazard map)

Mr. lvana Susanj

Assistant, UR, (WG2)

6 Nov 2011 — 25 Jan 2012

DPRI, Kyoto University (sediment discharge, its flow and change
flood/debris-fiow analysis, 3D program software)

Mr. lvo Andri¢

Assistant, US, (WG2)

6 Nov 2011 ~ 20 Dec 2011

DPRI, Kyoto University (sediment discharge, its flow and change
floodidebris-flow analysis, 3D program sofiware)

Mr. Kristijan Ljuti¢

Assistant, UR, (WG1)

30 Nov 2011 - 30 Jan 2012

ICL (shear test apparatus, simulation of landslide affecting area)

11 Apr 2012 —1 Jun 2012

ICL

Mr. Darija BilandZija

Assistant, UZA, (WG2}

11 Jan 2012 — 14 Feb 2012

DPRI, Kyoto University (sediment discharge, its flow and change
flood/debris-flow analysis, 3D program software)

Ms. Vivoda Martina

Assistant, UR, (WG1)

11 Apr 2012 —~ 1 Jun 2012

1ICL
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Annex 7: List of Machinery and Equipment Provided

(FY2010)

No. ltem {brand/maker and model) Allocation Delivery date
1 Extensometer Nett G-501E uz 24 Jun
2 Network Controller NetCT-1E Uz 24 Jun
3 RS232C Converter NetGW-1E Uz 6124
4 | Hub NetHUB-1E Uz 6/24
5 | Water Level Detector DS-1 uz 6/24
g | Water Level Data Logger NetLG-001E uz B/24
7 | Rain Gauge and Transmitter RS-1 Uz 624
B Precipitation Data Logger NetLG-201E Uz 6/24
g | Alarm Unit AL-Type AE Uz 6/24
10 i NetLG501 Container SUS2 Uz 6/24
11 | Invar Wire Uz 6/24
12 | Invar Wire UR 9/19
13 | Communication Cable UR 919
14 | Extensometer NetLG-501E UR 11411
15 | Network Controller NetCT-1E UR 11411
16 | RS232C Converter NetGW-1E UR 11/11
17 | Hub NetHUB-1E UR 11/11
18 | Water Level Detector DS-1 UR 11/11
10 | Water Level Data Logger NetLG-001E UR 11/11

20 | Rain Gauge and Transmitter RS-1 UR 11111

21 | Precipitation Data Logger NetLG-201E UR 1111

22 | Alarm Unit AL-Type AE UR 11111

23 | NetLG501 Container SUS2 UR 11/11

24 i Extensometer NetLG-501E UR 12/22

25 i Hub NetHUB-1E UR 12/22

26 | NetLG50t Container SUS2 UR 12/22

27 | Communication Cable UR 12/22

28 | Portable Direct Shear Apparatus MIS-233-1-71 UR M7

29  Constant-volume Direct Shear Test Apparatus MIS-233-1-72 UR 1117

30 | Water level pressure sensor {Schlumberger: Mini Diver) UR 312

31 | Water level pressure sensor (Fondriest:Rugged TROLL100} UR 312

32 | Weather station (Davis: Vantage Pro2) UR 3/23

33 | Current Meter (Teledyne RD;ADCP Sentinel (WHSZ1200)) UR 3123

34 | Surface current meter  (RYUKAN W.J7661) UR 3/2

35 | 3D photograph chart making and counting system (Kuraves-G2) UR 312

36 | lon measuring instrument (HORIBA W-23XD) UR 313

37 | lon measuring instrument (CTD Diver) UR 312

38 | VAIO Notebook PC VPCZ14 (data collection) UR 372

39 | Camera to collect photo data (Cannon KISS X4) UR 312

40 | Water level pressure sensor (Fondriest:Rugged TROLE100) us 3/4

41 | Weather station (Davis: Vantage Pro2) us 3/4

42 | Current Meter (Teledyne RD:ADCP Monitor (WHMZ1200)) us 3/4

43 | Surface current meter (RYUKAN WJ7661) us 3/4

44 | 3D photograph chart making and counting system (Kuraves-G2) us 3/4

45 | lon measuring instrument (HORIBA W-23XD) us 3/4

46 | VAIO Notebook PC vPCZ14 (data collection) us 3/4

47 | Camera to collect photo data (Cannon KISS X4) us 3/4

48 | Piezometer KPB-500KPA UR 4/6

7&&4}
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(FY2011)
No. ltem (brand/maker and model} Allocation Delivery date
1 Reflection Stereoscope Univ. of Zagreb 51
2 | Cone penetration testing apparatus Univ. of Zagreb 7129
3 | Extensometer NetlL.G-501E Univ. of Zagreb 915
4 | Inclinometer Univ, of Zagreb 81
§ | Laser Scanner Univ. of Split 8/10
6 | Landslide Simulation Software x 2 Univ. of Zagreb 5/26
7 | Aset of GPS and Total Station Univ. of Rijeka 7129
8 Extensometer Container Univ. of Rijeka Local procurement
9 Extensometer Pole Univ. of Rijeka Local procurement
10 | Pole for GPS Univ. of Rijeka Local procurement
11 Boring for Borehole (Without Core, L=50m} Univ. of Rijeka Local procurement
12 | Boring for Accelerometer(Without Core L=10m) Univ. of Rijeka Local procurement
13 | Dell PC Univ. of Rijeka 6/20
14 | ArcGIS Software Univ. of Rijeka 6120
15 | Workstation Univ. of Rijeka 1118
16 | Inclinometer Casing ’ Univ. of Rijeka 6/20
17 | DellPC Univ. of Zagreb 6/20
18 | ArcGIS Software "Univ. of Zagreb 6/20
19 | DEM (Altitude Data) of Model sites Univ. of Zagreb 6/20
20 | Aerial photographs Univ. of Zagreb 6/30
21 | Workstation Univ. of Zagreb 8/25
22 | Pole and Pulleys Univ. of Zagreb 11/8
23 | Copy Machine Univ. of Zagreb 12120
24 | LPS Software Univ, of Zagreb 8/25
25 | Notebook PC x 2 Univ. of Zagreb Local procurement
26 | LIDER data of model sites Univ. of Zagreb Local procurement
27 | inclinometer Casing Univ. of Zagreb Local procurement
28 | Dell PC Univ. of Split 6/20
29 | Tripod for Laser Scanner Univ. of Split 5/23

Note) Procurement of No.7 was delayed to respond to VAT issues.
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Annex 8; Operational Costs

Japanese Side (Currency: JPY X 1,000)
FY2010 FY2011 FY2012
ltems Total
{Planned)
Dispatch of Japanese Researchers and Project Coordinator 34,283 33,840 37,707 105,830
Machinery and Equipment 73,871 54,545 43,377 171,793
Dispatch of Mission 478 853 4,372 5,703
Training of Croatian Researchers in Japan 357 8,218 17,880 26,465
Operational Expenses
{Ordinary Expenses, Travel Expenses, Local Consultant 13,879 12,617 12,926 39,322
Fee, Staff Salary, Meeting, etc.)
Others 2,423 1,837 2,344 6,604
Total 125,291 111,810 118,616 355,717
Croatian Side (Currency: HRK )
FY2010 FY2011 FY2012 )
ltems Total
(Planned)
Lump sum (MZ0S) 360,000 360,000 360,000

Salary for 9 researchers (MZOS)

Costs for installation of equipment, insurance policy (MZ0S)

Travel allowance and costs (MZ0OS)

Disbursement from universities

Total

The amount of budget the Croatian side used for project operation could not be confirmed during the mid-term review.
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Annex 9: List of Counterpart Personnel

As of July 2012
Name Title and Organization Role/Responsibility in the Project Remarks (Period)
i . d Department for Muitilaterat Cooperation, Di . .
1 Vinko Purgar :?:magcf:n::eCooin;?gn atndoEuropeantlntegratioﬁ. MZ0S rectorate for Project Director
2 Ognjen Bonacci Professor, Faculty of Civil Engineering, US WG2 Project Manager until March 2012
3% Nevenka Ozanic Vice rector, Professor, UR Project Manager, WG2 Leader
4 Snjezana Mihalié Associate Professor, UZM Deputy Project Manager, WG3 Leader
5.5 Ivica Kisi¢ Professor, UZA Project Coordinator
6| Zeljko Arbanas Vice Dean, Associate Professor, UR WG1 Leader
7i7 Predrag Miscevié Professor, US WG4 Leader
B/l Snjezana Knezi¢ Professor, US WG4 Administrator
g ivan Vrkljan Professor, UR WG1
10/} Cedomir Benac Professor, UR WG, WGE2, WG3
11 | Sanja Dugonji¢ Assistant, UR WGH
121 Kristjan Ljutié Assistant, UR WGH1
13i} Martina Vivoda Assistant, UR WGH Employed by MZOS budget for the Project
447} Vedran Jagodnik Assistant, UR WG1
1571 Martin Krkad Assistant, UZM WG1
1671 Karolina Gradiski Assistant, UZM WGH Employed by MZOS budget for the Project
17| Sanja Bernat External Researcher,, UZM WG1
181 Ivana Susanj Assistant, UR WG2 Employed by MZOS hudget for the Project
19.] Evis Zic Assistant, UR WG2
20:} Nevena Dragidevic Assistant, UR WG2
21:| Barbara Karleu$a Vice Dean, Associate Professor, UR WG2
22! Nino Krvavica Assistant, UR WG2
23| igor Ruzi¢ Assistant, UR WG2
24 | Darija Bitandzija Assistant, UZA WG2 Employed by MZOS budget for the Project
25 { Danko Biondic Principal, CW WGE2
26:] Bojana Horvat Officer, CW WG2
27:1 Pavle Feri¢ Assistant, UZM WG3
28] Aleksandar ToSevski Assistant, UZM WE3 Employed by MZOS budget for the Project
29:1 Petra Bomlija Assistant, UR WG3 Employed by MZOS budget for the Project
30/ Zeliko Miklin Researcher, CGS WG3
3% Laszlo Podolszki Researcher, CGS WG3
3231 Jasmina Martincevié Researcher, CGS WG3 Employed by MZOS budget for the Project
331 Mr. Ivo Andric Researcher, US WG4
34} Mr. Goran Vlastelica Researcher, US WG4
135:1 Ms. Suzana Antunovic Researcher, US WG4 Employed by MZOS budget for the Project

P

25

T‘rﬂs is the list of personnel the mission was introduced, (and those were met in highlight), as counterparis during the mid-term review.
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Annex 10: Result Grid {Progress of the Project}

As of July 2012

Project Purpose: Integrated landslide/flood hazard mapping technology and land-use guidelines formulation methodologies are developed for nation-wide application in Croatia.
indicator 1 : Number of manual book to develop integrated landslide/flood hazard map (1 manual}
2 : Number of manual book to develop land-use guideiine for landslide/flood risk mitigation (1 manual)

Activity

Progress of activities to date

Responsible Researchers

Level of Progress
(%6)

Way forward for completion

Output 1 : Methodologies for landslide risk assessment, prediction of affecting areas, and early warning systems are developed adapting to hydrological and geological conditions in Croatia.
Indicator 1-1: Number of manual book of methodelogies for landslide risk assessment (1 manuat)
1-2: Number of model sites to develop a simutation for landslide predictions on dynamics (2 model sites; Kostanjek, Grohovo)

1-3: Number of model sites to establish landslide early warning systems (2 model site; Kostaniek, Grohovo)

warning systems, and their
application to the model sites.

targely depending on which an early warning system is to be
developed.

The monitoring is going on to accurmulate data to feed into the
establishment of early warning system.

Furuya

Arbanas, Mihalic

1-1 Development of a low-cost +  The development of undrained shear test apparatus that can conduct Sassa 100% The apparatus is currently being shipped
undrained shear test apparatus. landslide reproduction tests was completed. to Croatia and will be set up by late July
Two Croatian researchers were trained in Japan (2 researchers x 2 Arbanas 2012.
months x 2 times) for the operation of and the tests with the apparatus.
Croatian researchers are proficient in conducting the tests for
themselves.
The shear test apparatus shipped from Japan was at the custom office
on 2 July, 2012, and Is to be in Rijeka in the same week.

1-2 Soil tests using the shear test Soil samples from model site were sent to Japan and tested with the Sassa 70%% Once the apparatus is set up in Croatia,

apparatus. undrained shear test apparatus. Croatian  researchers will  conduct
Arbanas additional soil tests of samples fram the
model sife.

1-3. Field survey and moenitoring at +  Field surveys were conducted several times for the model sites. Sassa, Marui, Watanabe, 60% For Kostanjek landslide, GPS and other
landslide risk sites in model sites. As for the Grohovo model site {Rijeka), real-time comprehensive Furuya, Nagai monitoring system are currently being

monitoring equipment was installed and the monitoring is going on. procured. The equipment wili be set up
. As for the Kostanjek Jandslide model site (Zagreb), extensometer were | Arbanas, Vrkljan, Mihafic by this fall, and the manitoring is
installed and the monitoring has already began. scheduled to start.

1-4, Development of landslide risk + The activity 1-4 and 1-5 are linked and to be undertaken concurrently. | Sassa, Nagai 40% Landslide risks assessment (1-4) and the
assessment methods based on Methods of landslide risk assessment and the prediction of landslide prediction of affecting areas (1-5) will be
landslide dynamics, and their affecting areas based on landslide dynamics have been basically Arbanas cairied out at model sites, based on
application to the model sites. developed, and there are already some examples of applications in parameters obtained through the soil tests

other areas. in 1-2.

1-5. Davelopment of methods for the (see activity 1-4) 40%
prediction of landslide affecting
areas, and their application to the
model sites.

1-6. Development of land slide early + At Kostanjek model site (Zagreb), extensometers were installed, Sassa, Nagai, Marui, 40% Additional extensometers will be

introduced to the model site, and their
installation suitable for early warning
systemn will be completed by this fall.

\Output 2: Flash-flood/debris-flow simulation models and eariy waming systems are developed adapting to hydrofogical and geclogical conditions in Croatia.

Indicator 2-1: Number of model sites to formulate a fiash-flocd/idebris-flow simulation medel {5 model sites; Rje&ina River Basin, Dubracina River Basin, Mo3cenicka Draga, imotski, Sutina-Karakasica)
2-2: Number of model sites to establish 2 8ash-flood early warning system at Rijeka (2 model sifes; Rjeina River Basin, Mo&cenitka Deaga)

2-1. Collection of existing
hydro-meteorological data and

Existing hydro-meteorological data are being collected, and
rainfall-discharge characteristics in model sites are being analyzed.

Yamashiki, Kimura

50%

The analysis will be continued with
additional hydro-meteorological data.
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analysis of rainfall-discharge
characteristics in model sites.

Ozanic, Kisic

2-2. Installation of rainfall Rain gauges were installed at model sites in Rijeka and the precipitaion | Yamashiki, Fujiki, Kimura 40% The precipitation data collection will be
measurement equipment, and data are being collected. continued.
collection of rainfall data. Qzanic, Kisic Rader rain gauge will be set up at the

University of Rijeka in fall this year.

2-3. Development of flashflood and The development of flashflood and debris flow simulation model Yamashiki, Fujiki, Kimura, 50% The simulation model will be applied to
debris flow simulation models in {Hydro-Debris3D) is completed. the model sites in the second half of this
model sites. OZanig, Kisi¢ year.

2-4. Development of flashflood and The flashflood and debris flow early warning systems are being Yamashiki, Fujiki, Kimura, 40% The early warning system will be installed

debris flow early warning
systems, and their applicaticn to
the model sites.

developed.

Qzanic, Kisic¢

at the model sites in the second haif of
this year.

Outpust 3: Integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk mitigation are developed for study areas.
indicator 3-1: Number of study areas to develop an integrated landslide/flood hazard map (3 areas,; Rijeka, Split, Zagreb}
3-2: Number of study areas to develop land-use guidelines for landslide/flood risk mitigation (3 areas; Rijeka Split, Zagreb)
Note): Indicator 3-1 for Split area means two individual hazard maps for landsfide (rock fail} and ftashflood.
Note}: Indicator 3-1 for Zagreb area and Moscenicka Draga {in Rijeka area) means individual hazard maps for landslide and flash flood depending on mode! site conditions

3-1. Preparation of digital {opography Topography interpretation for model sites and surrcunding areas, Sassa, Nagai, 5094 Topography interpretation for the study
maps of the study areas and the mainly based on aerial photos, were completed. Wang,Furuya areas based on aerial photos will be
model sites based on the photo Digital maps were prepared for sites as necessary. completed in 2012,
interpretation. For some sites, digital topography maps were created based on Arbanas, Mihalic

LiDAR scanning with airplane.

3-2. Development of wide-area Basic topography and geological survey were conducted several Hamazaki, Marui, Furuya, 50% Landslide inventory and risk assessment
landslide risk assessment times for the application of AHP to landsiide hazard mapping in Wang willbeprepared, by applying the AHP
methods using the Analytical Croatia. method, for targeted sites in Croatia in
Hierarchy Process (AHP) Evaluation criterja for AHP application were prepared. Mihalic, Arbanas, the latter half of 2012.
method, and their application to The drafts of manuals to develop landslide inventory and risk Podolszki
the study areas, assessment were prepared. The drafts of manuals will be refined.

3-3. Development of integrated Integrated hazard map (3-3) will be prepared by synthesizing the Marui, Sassa, Yamashiki, 20% A work arrangement to synthesize all
landslide/flood hazard mapping wide-area landsiide risk assessment using AHP (3-2), results of Wang, Furuya, Watanabe, the results will be elaborated in 2012.
technology, and formulation of ftashflood and debris flow simulation (2-3), landslide risk assessment | Hamasaki, Nagai
integrated hazard maps for the on landslide dynamics (1-4), and prediction on landslide affecting A draft of integrated landslide/flood
study areas and model sites. areas (1-5). Qzani¢, Arbanas Mihalic, hazard map for model sites will be

At present, a work arrangement is under investigation to synthesize | Kisi€, Vrkljan developed in the first half of the 2013.
the above results.

3-4, Development of land-use Land-use guidelines (3-4) will be prepared based on the integrated Marui, Sassa, Yamashiki, 10% Drafting of land-use guideline will start in
guidelines formulation landsfide/flood hazard map (3-3). Herath, Wang, Furuya, the first haif of 2013,
methodology, and formuilation of At present, contents that should be included in the land-use Watanabe, Hamazaki,
land-use guidelines for disaster guidelines is under investigation. Nagai
mitigation in study areas.

Ozanié, Arbanas, Mihalic,
Kisi¢, Vrklian
3-5. Preparation of a manual of Manuals {3-5) will be prepared based on the land-use guidelines Marui, Sasssa, Yamashiki, 10%6 Drafting of manuals will start in the

integrated landslide/flood hazard
mapping, and a manual of
land-use guidelines formulation
that are applicable nation-wide in
Croatia.

(3-4).
At present, contents that should be included in the land-use
guidelines is under investigation.

Herath, Wang, Furuya,
Watanabe, Hamazaki,
Nagai

QZani¢, Arbanas, Mihalic,
Kisi¢, Vrkljan

second half of 2013.
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Annex 11: Result Grid (Pilot Site)

S}

2,

fudy Area greb Rijeka Split
WG City of Zagreb (county) (640km ) Primorsko-Goranska County (3,800km?) Split-Dalmatian County
WG 1 Kostanjek Landslide (1.2km®) - Medvednica Hilly area. Grohovo Landslide (0.5km") - Rjegina River Basgin
Detailed 1.2 One borehele for soil sampling and inclinometer {(100m, Feb 1.2 Two boreholes for soit sampling (20m and 25m, May 2011) N/A
Landslide 2012) 1.3
investigation 1.3 (Martin Krkag) Equipment in place Additional installation
Equipment to be instalfed Already installed 10 GPS
Prof. Arbanas 15 GPS g 15 extensometers (3 short span) 1 extensometer
{(UR) 9 extensometers 5 4 vertical extensometers
3 piezometers 0 1 total station
6 accelerometers 0 25 prisms
3 water level sensors in well 3 4 pore pressure gauge
2 water level sensors in weirs 2 1 water level gauge
1 rain gauge 1 1 rain gauge
1 inclinometer casing 1 Equipment was in place in Aug - Sep 2011.
. GPS and extensometers will be set up in one month, . 1 extensometer just arrived from Japan on 3 July 2012.
currently waiting for the delivery of poles for extensometer. 16
Setting up piezometers requires drilting and UZM need to . Data transmission of GPS was being done with existing
work with suppliers. system.
Downloading data from extensometer and pore pressure
gauge at sites takes lots of time. It requires for ail the data to
he automatically transmitted and connected for EWS.
WG 2 Rjedina River Basin (22km?)
Flash-floods and | N/A 2.1 -2.2(60%, Elvis Zic) N/A
debris-flows - Zagreb is not likely to have flush flood. « Equipment in place

Prof. OZanic
(UR}

There is no Hydrologist in UZM.

1 weather station
- Another new meteoralogical station will be set up in August
2012.

Dubratina River Basin (Salt Creek) (43km?)
. Dominant natural hazard are landslide and erosion, and not
flash food
2.1 -2.2(90%, lvana Susanj )
« Equipment in place
11 mini divers (water level pressure sensor)
2 weather stations

Moscenitka Draga (11km?)
There are no landslides, but erosion.
2.1 - 2.2 (70%, Igor Ruzi¢)
» Equipment in place
7 rugged TROLL100 (water level pressure sensor
1 rugged TROLL100 (for calibration)
2 weather station

2 3 - 2.4 {45%, Ozani¢, Karleusa, Dragievi¢, Krvavica)
Flash-flood/debris flow simulation model for Salt Creek
(Dubracina River Basin} is completed (Application of solfec
program written in Python Cod).

. Radar {Furundo) will be set up and connected to EWS.
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WG 3 Hilly area of the Medvednica Mountain (180km9 Rje€ina River (22km?)
Regional 3.1-32-33 31-32 N/A
landslide » Landslide inventory based on aerial photo interpretation and » Landslide inventory based on aerial photo interpretation
Investigation landslide susceptibility analysis using AHP methodology {Japanese researchers). It is necessary o check additionally.
{55%, Podolszki) {50%, Domlija)
Prof. Mihali¢ * Landslide inventory based on LIDAR interpretation and * Landslide causal factor — geolegical ({lithclogy) based on
{UZM) landslide susceptibility analysis using statistical analysis compilation of existing data/maps (25%, Bomljja)
methodology (45%, Feri€) + Landslide causal factor — morpholegical and land-cover
- Landslide causal factor — geclogical (lithclogy} based on hased on spatial analysis of DEM and aerial photos (25%,
soilfrock sampling from Kostanjek and mineralogical Bomilija)
analysis. (10%, MartinZevié) + Landslide inventory based on LiDAR interpretation and
+ Landslide causal factor — morpholegical and land-cover landslide susceptibility analysis using statistical analysis
hased on spatial analysis of DEM and aerial photos. {(40%, methodology (20%, Bomilija)
Feric) 3.3
Cutput is to be a landslide susceptibility/hazard map, not Integrated map will be developed when flash-flood map is
including flash-flood analysis. derived in GIS optionally from WG2.
34 34-35
. Cutput is to be a land-use guidetine taking into consideration Guideline and manual (Benac, Mihali¢, Arbanas)
the landslide maps {inventory and susceptibility)  (Mihali¢,
Arbanas) Dubratina River Basin (43km?)
3.5 31-32-33
. Qutput is to he a manual for production of landslide inveniory - Landslide inventory based on aerial photo interpretation
and susceptibility maps for use in the system of land-use and {Japanese researchers). Not appropriate methodology dueto -
emergency management. (Mihali¢, Arbanas) the scale of photos {100%, ToSevski)
« Landslide causat factor — geological (litholegical) based on
soilirock sampling and geotechnical and mineralogical
analysis (10%, ToSevski)
+ Landsiide causal factor — morphological and land-cover
hased on spatial analysis of DEM and aerial photos (40%,
ToSevski)
» Landslide inventory based on LiDAR interpretation and
tandslide susceptibility analysis using statistical analysis
methodoiogy (20%, Tosevski)
Output is to be a landslide susceptibility/hazard map, not
including flash-flood analysis.
3.4-3.5
Same as those of Medvednica Mountain, Zagreb.
WG4 Landslide (OQutput 1 & Output 3)
Split for all NiA N/A Duce {0.1km?), Omi3 *(0.3km?)
outputs . Ground-based scanning of the model sites with

Prof. Miscevic
vs)

portable LiDAR equipment once a month since
September 2011.

WG4 plans {o buy a software in 2012 to compare
the scanned data in a constant way.

Hazard assessment for both sites wiil be
performed with methodology already developed
at US, The methodology which couples GIS and
MCA has been adapting to the Project’s pilot
sites&areas and chosen multicirteria method
(AHP).

After preliminary results from Omi$ and Duce
sites, areas affected by rockfalls will be
appraised.

> ”’D’)
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Flash Flood {Qutput 2)
Imotski — Blue Lake, Red Lake (0.14km?),

Mouth of Sufina River located the town of Omi3.
In Red Lake in Imotski an hourly data set is
obtained for the whole hydrological year. The
analysis of collected data resulted with
publication in international scientific journal.

Sutina-Karakasica (13km?)

The data record on water level and water
ternperature in the Sutina Karakasica basin is
present singe March of 2011 at 5 different
stations.

Meteorological data is provided by
Meteorological and hydrological institute of
Croatia, a governmental service.

Event based measurements on water quality are
carried out on different points of studied
watershed,
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1 Annex 12: Evaluation Grid based on the 5 Criteria

Evaluation Criteria Evaluation Question Source Findings through Questionnaire, Interview and relevant reports
1. Relevance 1.1 National and development policies/strategies | MZOS Protection and Rescue Plan for Croatia (Official Gazette 96/10)
associated with disaster mitigation of Evaluation of Endangerment of Croatia from Natural and Technological Disasters, Croatian National Platform
landslide and floods in Croatia for Disaster Risk Reduction, Protection and Rescue Law (Official Gazette 127/10)
Law on Protection from Natural Disasters (Official Gazette 73/97)
Various international agreements on protection and rescue in case of natural disaster
1.2 Changes of mandate/structure and staff of UR MZOS issued a letter dated 28 March 2012, announcing the change of Croatian administrative personnel from
implementing agencies that may affect the Annex V of the R/D:
Project implementation Prof. Nevenka Ozanié, Dean of the Faculty of Civil Engineering, UR, is a new Project Manager,
Assoc. Prof Snjezana Mihali¢, Faculty of Mining, Geology and Petroleun Engineering, UZ, is a Deputy Project
Manager.
Additional working group 4 was created in order to accelerate the research activities in Split by direct contact
hetween the project manager and the leader of WG4.
Prof. Ognjen Bonacci (former Project Manager) will be retired in QOct. 2012,
1.3 Alignment of the Project with the needs and MZOS In a social context, the project would fall within a scope of duties performed by National Protection and Rescue
expectation of the implementing agencies. Directorate. On the other hand, this is a scientific project and it's under the authority of MZOS
(Research plan and priority) MZOS doesn’t have a comprehensive disaster management study.
EMO The Kostanjek is the largest landslide in Croatia. The project initiated the cooperation between the EMO and
UZM.
There are many hazard maps prepared, but there is so far only one official landslide inventory map, which is
available in the internet.  The city, however, hasn't utilized the map.
https://aeoportat.zagreb .hi/Karta
According to the one official landsiide inventory, there are 770 landslide areas in Zagreb. The Kaostanjek is
displacing from 1980 over more than 30 years and the city has set some stabilizations. Kostanjek is not a
catastrophic landslide, usually very slow, but EMO neither know a proper management nor have standardized
operational procedures. EMO doesn't t have data, either.
The physical ptan of the City of Zagreb should include a [andslide inventory map which is based on more
scientific research.
The city doesn’t have a land-use guideline taking landslide into consideration. There is one available in Official
Gazette, but it is for the construction and not incorporating risk assessment.  This guideline should be revised
reflecting this project.
hito://wwwi zagreb. hr/SiGlasnik nstVPD/45018FA1A7IDEEBIC 1256 DDD00481EAT?OpenDocument& 19
cw CW is responsible for all the water body in Croatia. The project is receiving necessary data from CW, and will
also provide CW with new data from the project.
City of Rijeka City of Rijeka has a land use guideline for construction purpose, but it does not contain a hazard map. There is
no rulefrequlation on torrential flow.
Spatial Planning Document of the City of Rijeka is available on the open site.
hitp /M3 rieka he/gup1/framesetup.asp
UR Research assistants can get a job, be educated, have a dissertation topic, acquire knowledge through trainings
in abroad, work as a teaching assistant, cooperate with other researchers, and publish scientific papers.
The resulis of the project will be beneficial to local communities, so the faculty has an opportunity to improve the
professional cooperation between local authorities and faculty itseif.
1.4 Priority areas of the Government of Japan for | JICA The Initiative for Disaster Reduction through ODA was announced at the United Nations World Conference on
the development assistance to Croatia. Disaster Reduction held in Kobe, Hyogo prefecture, in January 2005.
JICA's Issue-specific Guideline for Disaster Reduction sets out “building disaster-resilient communities and
- societies” as one of development strategy goals to be achieved
1.5 Appropriateness of the selection of model UZA The Kostanjek is the largest landslide in Croatia and also one of primal concerns of EMO.
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At present, the physical plan of the City of Zagreb doesn't include the assessment of landslide risk

UR

In the Adriatic Sea catchment area, there are no big rivers. It is all torrent area.

The researchers from Croatian side proposed the model site. (pilot areas)

At the downstream of Rjeina River located the city of Rifeka, and the flood waters can cause significant
damage to the city, it could be an even higher hazard in case of concurrent rock avalanche at Grohovo
landslide.

us

The model sites in Split are Omi§ and Duce where a rock fall is quite frequent, causing damages and posing
threats to many houses and population in the towns

2. Effectiveness

2.1 Progress of Output 1 — Methodologies for
landslide risk assessment, prediction of
affecting areas, and early warning systems
are developed adapting to hydrological and
geological conditions in Croatia

MZOS

Once equipment is in place, then scientist will start putting out various achievements {measurement and
publication).

UR, UZ\

For early warning system, locat government must define procedures.

(Activity 1.1).100% {The shear test apparatus shipped from Japan is at the custom office on 2 July, and is to be
in Rijeka in that same week)

(Activity 1.2) 30% (Soil samples from Kostanjek and Grohovo were sent to Kyoto. Two young researchers were
in Japan for short-term training on soil testing.  30%, not in term of the amount to be tested, but in terms of data
to help [andslide analysis. Soil in Kostanjek is complex)

(Activity 1.3: equipment) The instaliation of equipment has completed maore than 90% at Grohovo site. This
year, the installation of equipment at Kostanjek will be undertaken, more than 80% of equipment are ready for
installafion and with Seismographs at the end of September, the instaliation wifll be completed.

(Activity 1.3: field survey) For Grohovo, many field surveys were conducted in 1998 through 2000. As for
Kostanjek, the survey will continue as Kostanjek is wider and more complicated than Grohovo.

(Activity 1.4) In Grohovo, basic methodology for flysch formation analysis is completed 80%. Testing by the
shear test apparatus is necessary for confirmation. Kostanjek (3~30% progress) is deep sheeted, different
geological formation and monitoring resuits are required. One year from now, engugh data may have been
obtained.

(Activity 1.5) same as (Activity 1.4)

2.2 Progress of Qutput 2 — Flash flood/debris-flow
simulation models and early warning systems
are developed adapting to hydrological and
gealogical cenditions in Croatia.

cw

Croatian Water is only providing hydrological and meteorological data to the project, and so far having no
feedback.

CW doesn't have a flood hazard map at present.

In Daruvar (deminant agricultural area), the Faculty of Agriculture established an experimental field to measure
CO® on climate change and has been conducting a research on flood mitigation,

UR

Levels of progress for each activity are:

2.1) 50%,

2.2) 50%,

2.3) -, Flash-flood/dehris-flow simulation model for Sait Creek (Slani potok-Dubraéina area) is competed
(Application of Solfec program written in Python Cod). '

Formulation of a modetl requires inputs of data

2.4) - Currently preparing all papers and permits for Rader (Furundo) installation.

Three scenario can be considered; 1) flash-flood, 2) flash-flood + landslide, 3} flash-flood + landslide + dam
breakdown

Activities of WG2 will move faster in the 2™ half as WG2 now fully realizes what need to be done — clear
presentation of main objectives, specific objectives, research program and expected results and impacts. At
the beginning of the project, WG2 didn't have a clear picture, but now WG2 does.

Verification of the developed model requires measurement and data of flashflood and debris flow, which don’t
happen so often.  Model verification is not likely within this project period.

2.3 Progress of Output 3 ~ Integrated
landslide/flood hazard maps and land-use
guidelines for landslide/flood risk mitigation
are developed for study areas.

MZOS

As far as the City of Zagreb is concerned, due o the involvement of the EMO, the authority is sure to
incorporate the handbook and guideline to their policy and regulation,

The Minister of MZOS is from Rijeka, and he is aware of this project. Even though MZOS doesn't have
interest in interfere with the city, scienfists do - they can advise to the city.

The handbook and guideline are more important than scientific publication.

EMO

As for the contents of guideline, it is difficult for EMO to make a specific request at present.
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EMO, established in May 2008, has 21 staff members, responsible for all Zagreb’s natural disaster, among
which an earthquake is the major disaster., EMO has a plan of operation, but doesn't have a standardized
operational procedure. The budget is increasing as EMO is still a new institution.

Before the project, EMO was not very aware of landslide, and EMO’s staff doesn’t know very much about
landslides.

The application of landslide guideline is not at the national level, but local level matter.  The City Council needs
to approve the landslide assessment and protection plan.

Uzm

As the 1st promotion for public awareness, we held a press conference af the time of the equipment instalted.
We are now planning the 2nd promotion - 2nd press conferences - to announce the system established, not for
educational but informative purpose with participants from national level, foo.

UR

Output 3 of Dubra&ina River basin is to be the integrated landslide/hydrological cendition map — hydrological
condition, not as a map but an equation with about 7 parameters such as precipitation, water level, air pressure,
etc.

It is now possible to prepare a plan with timeline for the next two years as everything is clear. Rader installation
will be a milestone event.

UR held a presentation meeting to the City of Rijeka on 21 March 2011, also on 11 May 2012 on Mo&c¢enicka
Draga, and on 15 My 2012 on Dubraéina {Salt Creek)

us

Split-Dalmatian County is supposed to revise the current physical master plan.
Officials of county are also architect and geologist, in the same area of researchers, US,
Two meetings were held with the town of Omis

2.4 Prospect of the Project Purpose to be
achieved hy the end of project period.
{Prospect of actual implementation of
research results)

MZ0S

The project start-up was delayed, but a major achievement to date is 1) the good cooperation ameng Croatian
universities and good team work, and 2) involvement of Jocal authorities.

Issues are 1) better coordination regarding necessary equipment, and 2) Clearer role of various players on
Japanese side.

UZ, UR, US

Project is most likely to be able to achieve its purpose.

3. Efficiency

3.1 Clarity of the overall plan of the Project.

Master Plan
PO

UR, UZM

Activity of WG1 is very clear from the beginning.

us,

Different from the beginning of the Project, now, the activities and goal is very clear.
Plan is necessary to prepare the activities well and conduct monitoring.

3.2 Inputs of Japanese side — dispatch of
expersiresearchers.

UZM

Prof Marui and Furuya, when visiting Croatia, are working on administrative issues.
Dr. Wang is working on spatial analysis all the time.

3.3 Inputs of Japanese side — trainings.

uzm, Us

Tratnings were very useful, narrow and focused.
Trainings for shear test apparatus was very good,
“Portable ring shear apparatus ICL-1 Manual” (Kyoto 2012) was prepared.

3.4 Inputs of Japanese side - provision of
machinery/equipment.

MZOS

Sometimes wrang amaunt in donation letters, and until recently no distinction in donation letter whether it's local
purchase or purchase in Japan.

Until recently local purchase were not in line with national VAT {25%) regulation, and purchase in Japan were
not in kine with needs in the field {e.g. need for heavy-duty laptops for field research).

it's unclear who decide on the Japanese side what is needed (JICA, JST, Niigata University?)

We didn't know the administration of implementing an international project. This is a delay of administration,
not a delay of procurement. Researchers applied a purchase but we didn't know that tax extensive exemption
is required. Regarding local purchase for universities, it requires of invoice, donation letter, and VAT
exemption letter. Now it's been settled and the delay will not recur any more,

We still have unsettled payments from the 2nd workshop in December 2011 {fravel allowance paid to
participants were less than expected amount). It was very embarrassing; yet still don’t know who can settle
the difference, JICA, JST or Niigata Univ.

For the 1st workshop in November 2010, the project paid travel cost, allowance, and honorarium. MZOS is
willing to pay only for accommodation and fee of train 2nd-class for researchers. Project Director should be
consulted with these administrative as well as substantial matters of a workshop beforehand, rather than just
being invited as a speaker.
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UR Equipment for Grohovo was delivered in the summer heliday season, 2011. [t was very hot and civil works for
installation was off for holidays.

3.5 Inputs of Croatian side — assignment of UzA New WG4 was established in order to speed up research activities in Split.
counterpart personnel  (University MZOS suppaorts the salary of 9 young researchers, who are all PhD candidates.
researchers and other staff, Officials of
municipalities)

3.6 Inputs of Croatian side — share of operational | MZOS MZOS finances:
costs. 1) Lump-sum of 360,000 Kuna / year :

2) payment for 9 young researchers {their salaries are paid by MZOS, and they are supposed to get doctors’
degree),

3) Traveling of researchers, and

4) payment for equipment installation and maintenance.

UR It is very important to finish the installation of equipment, in particular at Kostanjek.

e Shipment and installation of equipment cost money. In 2010, no equipment and budget set aside were not
used. In contrast, in 2011, lots of equipment, requiring budget, too. For 2012 and 2013, we don’t know and
it's not easy to prepare budget on Croatian side.  We only know the equipment for the next six month.

3.7 Communication (periodical and daily) for Uz 1% JCC was held an 23" Feb 2012 at the Faculty of Agriculture, UZ.
project coordination — between JICA and UR The Project heid two international workshops.
implementing agencies. 1) 15t WS at Dubrovnik in November 2010 (paid by JICA budget)

2) 2nd WS at Rijeka University in December 2011 {paid by JST budget through Niigata University)
3) 3rd WS is planned in Zagreb in February 2013, inviting more participants from local administration, EMO,
more public promotion.

UR it is not clear what a project manager can manage, eguipment, budget? The Croatian side should be more
informed.

us Sometimes, it takes time to receive response from Japanese researchers via email.

3.8 Communication (periodical and daily) for MZOS The Project has a very good cooperation with the EMO in the City of Zagreb. The project will have two major
project coardination — among Croatian outputs: 1) guideline and handback, 2} academic and scientific findings. The guidelines and handbooks will be
agencies, used by the local authority.

UzZm EMO are providing permissions to install monitoring system in city lands (as for private lands, private
permission), and may provide financial support to maintain installed equipment. In return, UZM can introduce
new data to city's land management.

In Jan 2012, there was a canference in Kyato, Japan, and ICL and EMO financed researchers travel.

UZ, UR At the 1™ JCC, Representative of local communities (City of Rijeka, City of Spiit, and EMO of City of Zagreb)
attended as observers.

3.9 Methods and contents of technology transfer ; UR Training in Japan has been very important for young researchers, who were infroduced to landslide issues and
from JICA expents to Croatian researchers. exposed to a new apparatus,

There are no similar apparatus in Croatia.

3.10 Promoting/hindering factors that may have | MZOS Complete lack and understanding of what is needed at the start of project.  Project started on a wrong premise
affected the Project implementation. that no funds or involvement from MZOS are necessary.

Croatian side is to need an agency which could appoint project director and do extra work for the project.
Project Director (Croatian Side) and Project Coordinator {Project Cogrdinator} had to fill in the gap between the
preliminary study and actual implementation. Because of the gap, a year was lost at the project start-up, but
tire job was done and the Croatian sides are satisfied, expecting now to make it up.

UR Alt researchers can attend the once-a-year workshop, but probably meeting at every six-month, not only ameng

h WG leaders hut all researchers, can facilitate the cooperation among WG2 and other WGs.
. Impact 4.1 Any positive/negative impact brought about by | MZOS Positive impact is the research development of young researchers. Alse, raised awareness of the public as
\ the Project (Policy and research well as the commitment of municipalities.
development, Paovery reduction, UuzA 9 PhD students being trained in Japan is one of best effects in Project,
enqunmental protection, and gender Japanese Through International conference organized by the Project, research results and findings on landslides and
equality.) researchers flash-floods/debris-flow are shared among researchers from neighboring countries such as Serbia,

a\;,)

34

CHEER



Bosnia-Herzegovina, Kosovo, Macedonia, and Slovenia, where studies on disaster risk management are
important and reauired for societies.

4.2 Activities beyond the scape of Master Plan. us The town of Omi$ prepared a project document to contain potential rock falls in the town.
The leader of WG4 of the Project is a reviewer of the project document, and expects that the RiDAR scanning
conducted in the Project will alsc help identify critical points of potential rock falls, and will contribute to the
implantation of the town's project.
The Ministry of Finance of Croatian Government will finance the project once the project document is signed.
4.3 Ongoing/possible collaborations, if any, with us Project of rockfall protection in Omis city (Conex-st, Split)
muttifbi-laterai development partners (UN, Collecting of meteorelogical data (Meteorological and Hydrological Service, Croatia)
NGO, civil saciety, and private sector). Maintenance and meteorological station (CROMETEQ, NGO}
5. Sustainability 5.1 Prospect from institutional viewpaint MzZOs As far as MZOS is concerned, problems are now solved and the project is going well,
(Legislation and policies Rule and regulation, Dissemination seminars for local communities are required.
standard operational procedures Responsible
organization and division, Participation of
stakeholders)
5.2 Prospect from technical viewpoint UZM Follow-on maintenance of equipment after the end of the Project is currently being explored by the
(Technology/knowledge and its update implementing universities.
Equipment and its maintenance Educational The maintenance of installed equipment is also discussed among EMO and UZM.  An idea is that at the end of
materials Training opportunities) the Project UZM could hand over the equipment to the City of Zagreb, which could bear the costs for its
maintenance while UZM could provide constant inspection of the equipment and provide the City with
manitoring data collected thereof.

UR Equipment installed in maodel sites is currently well maintained; a container of inclinometer casing, pore
pressure gauge and GPS, a fence around solar panels, concrete base of a pole for the prism, and insurance
policy for equipment. MZOS bears the costs of these protective and mainienance measures,

Possibility of follow-on maintenance could be:
New proposal to EU,
MZOS
Local authority, City of Rijeka
Croatian Water
5.3 Prospect from Human Resource viewpoint UZOS Currently, nine young researchers, doctoral students, are sponsored by MZOS to work for the Project. 1t will
(Number of staff, Assignment of responsible lead to a significant human resource capacity when they obtain doctorates.
personnel, His/her qualification and motivation,
New recruitment and volunteer)
54 Prospect from Funding viewpoint (Budget MZOS At present, MZOS has prepared a counter-budget, financing a part of project operation.

allocation for the activities, External financing
from donor/private sector)

The prospect of sustainability is more than medium, except for its financial aspect considering the current
economic situation.  Croatian economy growth recording negative and resulting budget constraints.
There are funds available from Croatian Science Foundation (HRZZ)
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