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Terminal Evaluation 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 Landslides and Floods in Croatia
Division II, Water Resources and Disaster Cooperation Scheme : SATREPS (Science and
Management Group, Global Environment Technology Research Partnership for Sustainable
Department 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, Education and Sport), UZ (University of Zagreb),
ICL(International Consortium on Landslides), UR (University of Rijeka), US (University of
Tohoku Gakuin University, Yamagata Split), Croatian Water, Croatian Geological Survey
University

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 prone to land
sliding. 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 for 5 years. In December 2013,
about 4 months before the termination of the Project period, a terminal evaluation is to be conducted as
dictated by the Article V of the signed R/D.
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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.
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: 18 researchers (totall, 384 days), and 1 project coordinator.

Counterpart Training in Japan: Total 18 professors and young researchers from 2010 to 2013

Provision of Equipment: 168 million JPY (2010 - 2013)

Project Cost: 377.6 million JPY (2010 — 2013 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 42 researchers/personnel.

Local Operational Cost: lump sum of 307,500 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. Yukihiko Ejiri (Leader) Senior Advisor to the Director General, Water Resources

the Review and Disaster Management Group, Global Environment Department, JICA

Team 2. Mr. Koichi Kitamura (Survey Planning) Water Resources and Disaster Management
Group, Global Environmental Department, JICA

3. Dr. Yuko Aoki (evaluation and Analysis) Kokusai Kogyo co. ltd,.

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

Sustainable Development Division, JST

Review 1December 2013 ~ 18December | Type of Evaluation : Terminal Evaluation
Period 2013
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3 Project Performance

3.1 Achievements of 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),
Duce and Omis§ (Split-Dalmatian County).
The land risk assessment is composed of two manuals, one is for wider areas as Hilly area of the
Medvednica Mountain back of Zagreb city and Rjecina basin by analyzing aerial photos and risk
assessment using AHP, and another is using LS-RAPID computer simulation for specific landslide
area as Kostanjek and Grohovo, and both were completed. (The indicator 1-1 is achieved.)
Simulations for landslide predictions on dynamics for 2 model sites, Kostanjek, Grohovo were
conducted. (The indicator 1-2 is achieved.)
Landslide early warning systems for 2 model sites, Kostanjek, Grohovo were established. (The
indicator 1-3 is achieved.) The Establishment of early warning system of the Project indicates that
setting the necessary monitoring equipment for data collection and establishing the basic flow and
procedures for early warning.

(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.
The simulation model was already developed. At the moment, an application of the simulation model
in Rjecina River Basin, Dubracina River Basin and Imotski have been conducted, and for MoS$¢enicka
Draga, and Sutina-KarakaSica, they are almost completed. (Indicator 2-1 is not achieved yet though,
will be achieved by the end of Project period.)
The development of a basis of flash-flood early warning system was completed. The system was
applied to Dubracina River Basin (Salt Creek) first as data was collected more than others and the
early warning system is going to be established based on data of the RADAR.
For Mos¢enicka Draga river basin where the higher risk of flood, the early warning system is almost
established. It has been collecting data though, due to the small rainfall since starting measurement,
more data and time needed for tuning. While, Rjecina River Basin has completed establishing the
system. (Indicator 2-2 is not achieved yet though, will be achieved by the end of Project period.) As
explained above, the Establishment of early warning system of the Project indicates that setting the
necessary monitoring equipment for data collection and establishing the basic flow and procedures
for early warning.

(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 Duce and Omi§ areas
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(Split-Dalmatian County).

At the moment, only the hazard map of landslide for Zagreb where many landslides were found in
wide area was completed while the flood hazard map is not completed yet, it’s almost completed
though. In Rijeka, the landslide hazard map was completed. As for the Split, the hazard map of rock
fall is in the process of making. Development of integrated landslide/flood hazard map for model
sites is going to be completed in the rest of Project period. (Indicator 3-1 is not completed yet.)

At the moment, only the guide line for land used based on Landslide Hazard map was developed as
the flood risk hazard map has not completed yet. The hazard map developed was mainly for Zagreb
area where the densely populated area, while the modified versions for other areas are planning to be
developed. As for Split area, the checking slope carte has been developing. For Rijeka, the risk
assessment was completed in the main part of Rjec¢ina River Basin. The result of the risk assessment
was finished plotting and it can be converted into hazard map as the land-use is simple. Making the
land-use guidelines are going to be finished in the rest of Project period. (Indicator 3-2 is not

completed yet.)

3.2 Achievements of Project Purpose

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,
thanks to the great efforts of both Japanese and Croatian sides, the Project has a good potential to achieve
its goal by the end of project period, March 2014. This evaluation took into consideration that there is the
effect of delay on starting the project, procurement and installation of equipment, as all the research
activities require some period of time for accumulation of data collection for analysis and technology

transfer.

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 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 and

population.
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4.2 Effectiveness
The effectiveness of the Project is medium/high.

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 project was developed 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.

In March 2013, the installed monitoring equipment detected unusual movement at Kostajek landslide.
Japanese researchers visited the sites urgently with Croatian researchers and discussed the counter
measures. The correspondence of the researchers against this event can be said one of the

effectiveness of the Project.

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.
For project implementation, MZOS has prepared a counter-budget, which includes the lump-sum
307,500 HRK/year (total fund 1,230,000HRK), salary payments of nine young researchers (9,700
HRK/moth/researcher) who are expected to obtain doctor’s degree through researches in the Project,
and payment for equipment installation and maintenance. And travel allowance & accommodation for
researchers are ensured by each university. Each faculty of the three universities implementing
project activities also has borne a part of operational costs such as conference and travel.
All researchers who took the training in Japan highly appreciated what they had leant and fully
utilizing for their research, so as business trips of Croatian professors and the EMO management.

All equipment donated is also fully utilized.

4.4 Impact

The impact of the Project is high.
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 Terminal Evaluation, Croatian counterparts have
already started working towards such expected impacts.
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.
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

X1X




management are important and required for societies.

4.5 Sustainability
The prospect of sustainability of the Project is medium/high.

<Institutional sustainability>
From an institutional viewpoint, as described at the Impact, the relationship between the universities
and the local governments has become close through the Project activities. 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 though;
local governments are fully aware and understand of the importance of the research of Project. The
relationship should be institutionalized or concluded a kind of agreement as a system for disaster risk
management between the two entities.

<Technical sustainability>
Prospect of sustainability from the viewpoints of human resource and technical capacity is indicated
almost high. 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 monitoring
observatory, pore pressure gauge and GNSS/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 at the moment. Follow-on arrangement for maintenance of equipment after
the end of the Project is currently being explored by the implementing universities, most probably
though getting other projects that are going to be applied.

<Financial sustainability>
At present, MZOS has prepared a counter-budget, financing a part of project operation. From a
financial viewpoint, the prospect of sustainability is high according to the MZOS. MZOS will
continue to support researchers.
About the fund from EU, EU horizon 2020, application due is next year for environment science, the
discussion for the application has already started among the professors of UZM, UZA, UR and US.
They will make a team like the Project, and there is possibility to involve Japanese researchers as
advisers. Once funded, those young researchers will be sponsored for their further research.
UR is applied the bilateral project with Slovenia by January 2014, with updated and latest outcomes
of the Project.

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
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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 Terminal Evaluation

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 society. The
effectiveness of the Project is medium/high as the Project is properly constructed, but due to the delay of
procurement of equipment, data accumulation using the equipment is not enough regardless the Project
activity itself is smoothly conducted. 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. There are several positive
impacts of the Project and no negative impact. The prospect of sustainability of the Project is
medium/high as technical and human resource capacity are indicated enough to sustain Project activities,
but it is still in the mid of process of getting the institutional and financial sustainability. The efforts by the
Croatian counterparts for the sustainability of outcomes on the Project are practical, strategic and highly

appreciated.

5.2 Recommendations

Accelerate the activities to achieve the Project Purpose

The evaluation team encourages accelerating the Project activities. To achieve the Project Purpose, some
more works should be intensively conducted such as finalization of hazard maps, guidelines and manuals.

Maximization of the outcomes of the Project

Strengthen collaboration between Universities and Local government is recommended. The formulation
of the institutional framework based on memorandum of understanding between each university and local
government should be accelerated for the official use of these outcomes of the Project in local
government.

Follow up, collaborating research after the Project period

For further development of the researches, continuing researches with both Japanese and Croatian side is
recommended, such as sharing the data collected and observation.

Sustainability of equipment after the Project period

Each University needs to secure the maintenance cost of equipment procured in the Project after the
termination of the Project.

Issue of tax exemption after the EU accession

After Croatia became the member of the EU in June 2013, tax exemption again became the issue.
Croatian side should proceed the procurement as soon as possible.

Ex-post evaluation is expected

It is strongly recommended that JICA conducts the Ex-post evaluation. Project activities planned to be
implemented in the final 3 months of the Project period are expected to make a significant impact on the

project outcomes.

5.3 lessons learned

The project formulation in the countries which are unaccustomed with technical cooperation Project
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This project of The Record of Discussion, a basic document to implement the project, was signed on 27

March 2009, but it was 9 March 2010 when the Note Verbal was exchanged for launching the Project. In
addition, due to the absence of referential precedence on VAT exemption procedure in concerned agencies
in Croatia, it took time to procure equipment necessary to conduct research.
When the project is formulated in the countries which are unaccustomed with technical cooperation
project, JICA has to confirm envisage preconditions and obstacles carefully and make clear the roadmap to
solve them prior to the launching of the project. Especially, the project in the countries where JICA
doesn’t have representative office needs to cooperate more closely with JICA headquarters or neighboring
country’s office.

For sustainable development of society

Research results of disaster prevention should be practically applied to the society. Related
agencies/organization, such as local and central government level should be included in JCC. It is ideal
that related agencies should be identified at the stage of detailed planning survey and assign them as JCC

members from the beginning of the Project.
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FEHE 2-1: Number of model sites to formulate a flash-flood/debris-flow simulation model (5 model
sites; RjeCina River Basin, Dubra¢ina River Basin, Mosc¢enicka Draga, Imotski,
Sutina-KarakasSica)

2-2: Number of model sites to establish a flash-flood early warning system at Rijeka (2 model

sites; Rjecina River Basin, Mos¢enic¢ka Draga)
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FEA%E 3-1: Number of study areas to develop an integrated landslide/flood hazard map (3 areas;
Rijeka, Split, Zagreb)

Note): Indicator 3-1 for Split area means two individual hazard maps for landslide and flashflood.

3-2: Number of study areas to develop land-use guidelines for landslide/flood risk mitigation (3

areas; Rijeka Split, Zagreb)

B ClE, WAKRKENY — R~y T7OEMRNTET L TRV, EREN— K<



v IR ISR CTHT RO RERSAT LY L THIBICBE L CRET LTS, Uk
MBI L T L KEFENF =Ry 73R T LTS, ¥, A7 U » MHURIZEIL
TIXEEMEICEAT 2 — K~y 7E2ERTTH D, (FEIE3—1)

BIRFR Tl KK EANAT— R~y IRET L TR, tERENAF— R~y
WCEASLSTA RTAVEERLIZERTH D, & LTANEEMKTHLIF 7 LT H
WaxR e UTERL TR Y, lii~DEICEDLL V7 —2a VAR ZBRFT TH
Lo A7V MUK TIZ, BSEAENSERNR LR DO, BEER I VT ZAERF T
b5, (FEEE3—2)

P 7V HITBNTEL, £ LTEFREEZHNWTET AT A MBI OREDJEZL
MR OHFEHIFEAE T Uiz, £, SLBEEHFTICOW TIBIEHE R 2 Ek L, —HHH
eI OV TIEZE L — % — il & (Laser Imaging Detection and Ranging : LiDAR) (12X %
HIFHIFE N E I AL TNWD, S HIZAT Y » FTiE, WG4 Tl #iEo o L —3F—|
& (LiDAR) (2L 51 FOBUAIZ 2011 49 A Bk L T\ 5, (&FE) 3-1, 3-212D
WL, ®T L)

TGE) 3-4 13, 58) 3-3 OFAENY— R~y FICHSEERT D Z LT/ d, HHFIAY
A RTA ORI REEHEORFHIKL T LT D, BAEL, EFE) 2-3 OfERIZES<
AN — R~ TRERL TR, L EEAT— R~y 71285 < R
A RTA R LIZEETH S,

58 3-5 1%, {58 3-4 OLWFIHTA RTA NCESEERT L LICRD, ~=a7T
NDEfFT NREEEORFHIE T LTV D, BIEIE, 158 2-3 OfERICES kW
— Ry 7RER LT RN, WK EAY— N~y FIZES LHRHATA 7
AN~ =2 T VEER LB TH D,

2) Fmvxs BT ER

Taver NAEE, [Z7a7F7ENTEA AR LW - BOKRERE AN — R~ v 71E
T, ROV — K~y A3 B - Pk RERBO =00 LHFIH T A K714 1Bk
FEREBEIND, ] Thbd, 7y NAHEOTLOOREITEAL SN RD O~ A S —
TIUDPTIEEIRESNTVWARY, LOv s arTERILEZLBY, BIEOL AT Y =
7 ME, FSREV NNV THERICHEFEHNER L TWDS, 7Yav=7 FORANRES NS,
IEEBIEOBNSCERMREOBNIEZb -T2, Yu v =7 MI201443 AETOKT
WM ECICBELERT A REE o0 & RiAENn S,

3—3 ZEEIOEX

TuY s MBS EIE Y. BARNEIGEE « 2 a7 FTMIREIZV —F S v—T 1, 2,
3L, ENEREE 1, 2, 3 MY L TE7-, WGl IRz =0 #F9E, WG2 137 7 »
Va7 Ty R/EAWROMIE, WG TR O <8 TH 5, 2012 42 A 23 HOA FFHE
ZE % (Joint Coordination Committee : JCC) DL, A7 U v M RFE OELGHBEOREDOT-D
IZHT72IZ WGA BB S D Z & & lp oz,






FTA4E SHBICXSFHM

4—1 Zu
a7 NOZYEITIEW,

s a7 FT7 TR, KEHERBICET AR ONOER - BUER D 5, HlziE, 7 a7 F TR
o BUEICBET 25 (B 96/10), 7 v 7 F 7 HRKEMLMRIERIM, 7 a7 57 KEWEE
B, PR, REO =D OHARE (B 127/10) . ARKEEND OMRHEICEET 2168 (B#
73/97) . HIRKERFICBITHRE EREICEAT 20 OPOEBEHIR TH L, vy s b
IHENY— K~y FERFIEE . LHRIATA R AERTEO 27 a7 57 EWN ToOmwH
ZAETHOTHY, b7 a7 FT7 OER - BURICESG L TWbH 2T Th<, 203
WHEERT 2D ThH D,

ETNAYA MI, 70T FTHOMREEORZBICESESHREINTND, P/ L THoax
=X X, /a7 FT7 TRROMTRVHMETHY , 7 L7 HEHERED LEREF
HEb7poTWD, BUES 7 L7 HICIZ LRI HEEIZ S 203, M3~ 0 KEEFMEZ AT
LD LTI TV, LY TR MZIEY = HAALE L, BB E 7256812
RERBEENKLDY, SHIZ7 R RICEBOTRRFIZHT Y 28E Z VT A LD EIZK
ERRBIL D ELTPHEINTWS, Ve HIZEFREMNOTZOO LA A K714
EH L3, ZEANAY— R~y 7E2EALTELO LT TR, AT Y v hOET LA
FCHLAIVaBIO Ry Fxid, BADHEIIBZV, Z<OFEE AL ITHEN LS
BN KEN, 7oy 7 ME GRY A FEaE=2 ) 7 L, BREE®RS 2T L &2%E L,
AY— vy PR MFIHTA BT U2ERT 2200, 29 LT BIRERSERD K
ERFO=—XZHIEZ DD TH D,

MBS 1, FeAEO ODA OE AR THIERBBEOBBEOR Y 4] O—DIZZ T i,
2005 4F 1 Hictp i CREBEINT IR IA =T 7 4 71 1ZEBEO 15585 BHRBOR )
D—DL7x>TW5D, JICA ORISR ERENRFHICE VT, TRFICRWaI a2 =7 ¢ -
250 ) EH HEBEREIE BEICAE ST, BRNEBHEA L LT — vy 72k b
KEY 27 OPBESCHIERAF ORER E2B T 0D, ATe Vs FTIE, BbRE
RTTyva 7Ty R LIcxt+ 58N Y — R~ TERFIEE ORISR o 27
LEFREL, TOMEEZTHFIFATAL FT A4 0 OEKZBELE TXBIETWNSZELELTE
0. 2O D RFIERHMIL, JICA Mo B3 E LE THEi 3 2 P55 5 11 b A 0iE H
TX 5,

4—2 HHHE
Tu Tzl NOFHEIIRRCEN,

TaTel hO3IOORRIT T e 2l NEAEEZERTHEOICHLE RIS R—FR 2 N TH
D, INHRELETe =7 FEELOBFRIIAKETHS, FIECHLRZLOIZ, 7 vx



7 MBS 2 E L, BT — 2 OUE - fiftT 2D T 5, BlIFFRETT, Yrvx
7 MIBE L)L THREICHERL TBY JEHBEOBNLSEMBREOBENLICHED 5T,
0M4FE3I ATy N PEKR TR X Clo, BEZERT 2T +olcdbsd %2
5iLd,

R T ERRE 2 DA SNDRE IOV TIE, TRTOETAYA MEHASND DI T
X7, K77 MIFEDOLEBY 8 2OFT YA "hbkEIhTWnWb, £ -t
KREFHEG N — K~y TOERKE, e Y — R~y FZES EHFIALTA T4 00
WG3 DR E 7> TS, L L7 L7 HICE O TEBK R EORIEM I 720 2 &
5. WG IV 7 L7 ilfi TIlIdtK « TWKEOHIEEZIT> TV, LR sTHEZ L7
BITDH WG O RIT. MkoEHELZEGEARAWWAYT— R~y 7B LOE#FIHATA T4 2
WD RIAALTHD, £, WGAIZE L TiE, R 3 Tk, (M~ ofgkir—2 L L
TOD) EAEICHETHFMOI- DDA — R~y e HA RITA U EERTATETH S,

N =Ry FROTA RIA DR E 256 DIL ARG L > TERENTEY .,
YA FORBMICEDLETRHEIND, EFEEITHZ > T, EU OB HHE D LER
5D,

1 :Number of manual book to develop integrated landslide/flood hazard map (1 manual)
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MINUTE OF MEETINGS
BETWEEN
THE JAPANESE TERMINAL EVALUATION TEAM

AND
THE AUTHORITIES CONCERNED OF THE CROATIA
ON JAPANESE TECHNICAL COOPERATION (SATREPS)
FOR
IDENTIFICATION AND LAND-USE PLANNING

iy K. = NAsx AN AR ARFLN FALNES AL 3% 3 AV U ¥,

FOR DISASTER MITIGATION OF LANDSLIDES AND FLOODS
IN CROATIA

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Team”), organized by Japan International
Cooperation Agency (hereinafter referred to as “JICA”) headed by Mr. Yukihiko Ejiri jointly with Japan Science and
Technology Agency, visited Croatia from Dec 1, 2013 to Dec 19, 2013 for the purpose of conducting the terminal
evaluation 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 Dec 17, 2013.

As the result of the discussion, the Team submitted the terminal evaluation report as attached hereto and both

actreed unon on the decerintion of the renort
ription of the report.
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Zagreb, Dec 17, 2013
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Mr. Yukihiko Ejiri ’ Ms. Milljenka Kuhar
Team Leader Project Director of Croatia side
Terminal Evaluation Team Ministry of Science, Education and Sports of
Japan International Cooperation Agency Croatia
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Prof. Dr. Hideaki Marui Prof. Dr. Nevenka Ozani¢
Project Leader, Project Manager,
Chief Advisor of the Project University of Rijeka
Niigata University
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for Disaster Mitigation of Landslides and Floods in Croatia
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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 DiZavna 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

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 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 prone to land sliding. 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

1% P Q A ot high ricly ~AF qrinh A3
11 11> 1 11 u

wang ar . L ..
reas ar L Ig, O1 Sucn e raiging s ab

ia, thus raising concerns a
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

ara nat Iin
aiv 1uL 11

3

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

2

~J
D
+

«

me of SATREPS for S years. In December 2013,

termination of the Project period, a terminal evaluation is to be conducted as dictated by the Article V of the signed
R/D.

1.2 Objectives of the Terminal Evaluation Study

The objectives of the Terminal Evaluation are to:

1) To 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) To assess the Project from the five evaluation criteria - Relevance, Effectiveness, Efficiency, Impact and
Sustainability — based on the JICA’s guideline for project evaluation.

3) To make recommendations on the measures to be taken for the remaining and after the Project period

4) To make lessons leant for similar on-going projects and future projects.

5) To conclude the minutes of meeting (M/M) between Japanese side and Croatian side about the

recommendations and lessons leant above in consultation with agencies concerned.
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1.3 Members of the Terminal Evaluation Team

The study was conducted by the joint evaluation team composed by the following members:

Name Position Title
_ - Senior Assistant Director, Water Resources and Disaster
Mr. Yukihiko Ejiri Leader Management Group, Global Environment Department, JICA
- . Water Resources and Disaster Ma t Group, Global
Mr, KO]Ch] K]tamura Survey Plannlng ater esolrces an 18asfer ;maoemen IT‘(\l]t‘\7 110DAa

Environmental Department, JICA

Evaluation and

Dr. Yuko Aoki . Consultant, Kokusai Kogyo co. Itd.,

Analysis
. SATREPS Program officer of Natural Disaster Prevention, Research

Dr. Yoshimori Honkura o o o i e e Nt o
1_,va1uauuu rariiicl Dlllp Ul OUDLalllaUlC UUVUIU})IIICIIL UlVlDlUll, JOd

Mr. Katsuhiko Masuda SATREPS Sc?n}o.r Staff, Research Partnership for Sustainable Development
Evaluation Division, JST

Name Position Title
o . . Head of Division for Science and Technology Projects
Ms. Miljenka Kuhar Project Director Directorate for Science and Technology, MZOS
Ms. Morana Kovacevié Evaluation Program officer, Department for International Cooperation,

Directorate for Science and Technology, MZOS

1.4 Schedule of the Mission

The schedule of the mission is attached (Annex 3)

1.5 Methodology of the Terminal Evaluation

The Terminal Evaluation 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, 19917 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 evaluation. (Annex 1 is a revised master plan approved by JCC at the time of
Mid-term Evaluation).

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 evaluation 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.
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Impact Impact is assessed in terms of positive/negative and intended/unintended influence caused by
the Project.

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.

rated landslide/flood hazard maps and land-use

developed for study areas.

Chapter 3: Achievements of the Project

. 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))

2)

3)

Dispatch of Japanese researchers

Since May 2010 until December 2013, total 18 researchers have been dispatched, totaling 1384 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)

Counterpart Training

6 professors/local government staff and 12 researchers from EMO, CGS, UZM, UR and US attended
short-term business trips and trainings in Japan in 2010-2013, 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

Al-7




4

flash-flood analysis was provided by the Japanese side, the total amount of which are 848,476.84HRK for 2010
to 2013. (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, 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 of expenses, including that of machinery and equipment, will

be 377,538,000 JPY for 2010 and 2013. The details are shown in Annex 8.

(Croatian side)

1y

2)

Assignment of Counterpart Personnel

2t b (AN A A ham! nd Proiect N

Project Director {Ms. Miljenka Kuhar) an f. Ozanié) have been assigned by MZOS and

UR, respectively. The Deputy Project Manager (Assoc.Prof. Mihali¢ Arbanas) 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. OZanic¢ to Assoc.Prof. Mihali¢ Arbanas

was officially announced with a letter dated 28 March 2012 issued by MZOS. Although there is no official

oy  thn accionmant nf
L LUl

he assignmen so far 44 researchers have been recognized as counterpart personnel at

the time of Terminal Evaluation. (See Annex 9)

Local Operational Cost

MZOS has been financing the project — lump sum of 307,500 HRK/year including salaries of 9 young

S
S VYL

working for the Project (9,700 HRK/moth/researcher), shipment and installation costs of purchased

equipment. Each faculty engaged in the Project — Faculty of Mining, Geology and Petroleum Engineering,

Agriculture Architecture and Geodesy, University of Split — has also borne a part of operational costs (travel of

researchers, other costs). (See Annex 8)

3.2. Progress and Achievements of the Project

1) Achievement of the Project outputs

(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.

(Indicators)

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)

There are four model sites selected for Outputl: Kostanjek Landslide (a part of Medvednica Mt. Hilly Area,
City of Zagreb), Grohovo Landslide (a part of RjeCina River Basin, Primorsko-Goranska County, Rijeka),

Ducée and Omi$ areas (Split-Dalmatian County).

! Mr. Vinko Purgar was initially assigned to be the project director but has been replaced by Ms. Kuhar as he lcft his post at the Ministry
in September 2013.

Al-8




The land risk assessment is composed of two manuals, one is for wider areas as Hilly area of the Medvednica
Mountain back of Zagreb city and Rje¢ina basin by analyzing aerial photos and risk assessment using AHP,
and another is using LS-RAPID computer simulation for specific landslide area as Kostanjek and Grohovo,
and both were completed. (The indicator 1-1 is achieved.)

1amics for 2 model sites,

Simulations for landslide predictions on dyn

u
!
{

[

J

(The indicator 1-2 is achieved.)

Landslide early warning systems for 2 model sites, Kostanjek, Grohovo were established. (The indicator 1-3 is
achieved.) The Establishment of early warning system of the Project indicates that setting the necessary
monitoring equipment for data collection and establishing the basic flow and procedures for early warning.

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 (Activity 1-2). As for the apparatus procured, one part of pore pressure control seemed not
showing correct results. It was found that it was due to the characteristics of the soil of Grohovo. The solution

leted.

lained by Prof. Sassa to Croatian researchers. Activity 1-2 was compl

Researchers indicated that the installation of monitoring equipment (GPS, extensometers, total station, prism,
pore pressure gauge) has completed at Grohovo site and the monitoring has been in progress. As for the
Kostanjek landslide model site (Zagreb), extensometer, seismic monitoring system and GPS monitoring
system were installed and the monitoring has been conducting (Activity 1-3). Activity 1-3 was completed.

ken concurrently. Methods of landslide risk assessment
and the prediction of landslide affecting areas based on landslide dynamics were completed development in
JFY2012, and they were actually applied.

Landslide risks assessment (Activity 1-4) and the prediction of affecting areas (Activity 1-5) were completed
at model sites (Kostanjek in Zagreb and Grohovo in Rijeka), based on parameters obtained through the soil
tests in Activity 1-2.

At Kostanjek model site (Zagreb), the early warning measure was set in motion as monitoring results of the

installed system in April 2013. For Grohovo in Rijeka, the early warning system is going to be developed

based on the installed extensometers. Activity 1-6 is completed.

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

(Indicators)

Indicator 2-1: Number of model sites to formulate a flash-flood/debris-flow simulation model (5 model sites;
Rje&ina River Basin, Dubra¢ina River Basin, Mo3¢eni¢ka Draga, Imotski, Sutina-KarakaSica)

2-2: Number of model sites to establish a flash-flood early warning system at Rijeka (2 model sites; Rje¢ina
River Basin, MoS§¢enicka Draga)

There are five model sites selected: Rje¢ina River Basin, Dubralina River Basin, and Mos¢enitka Draga
(Primorsko-Goranska County, Rijeka), Imotski and Sutina-Karakasica (Split-Dalmatian County) for Output2.
The simulation model was already developed. At the moment, an application of the simulation model in

Rjegina River Basin, Dubragina River Basin and Imotski have been conducted, and for Mo3¢enitka Draga, and
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Sutina-Karakagica, they are almost completed. (Indicator 2-1 is not achieved yet though, will be achieved by
the end of Project period.)

The development of a basis of flash-flood early warning system was completed. The system was applied to
Dubragina River Basin (Salt Creek) first as data was collected more than others and the early warning system
is going to be established based on data of the RADAR.

For Mosceni¢ka Draga river basin where the higher risk of flood, the early warning system is almost
established. It has been collecting data though, due to the small rainfall since starting measurement, more data
and time needed for tuning. While, Rje¢ina River Basin has completed establishing the system. (Indicator 2-2
is not achieved yet though, will be achieved by the end of Project period.) As explained above, the
Establishment of early warning system of the Project indicates that setting the necessary monitoring equipment
for data collection and establishing the basic flow and procedures for early warning.

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, the
data has been collected and accumulated for analysis. Meteorological measurement device has been installed
in the municipality office building of Mo3¢enitka Draga, where the data also has been utilized by the local
authority. (Activity 2-1, 2-2 were completed)

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 Dubragina River is completed. The simulation model will be applied to other model sites, Dubraéina River
Basin (Salt Creek) and Zagreb area, and it is also going to be applied in Cetina River Basin (Split), Rjecina
River Basin, Mo$¢enitka Draga (Rijeka) in the rest of Project period. (Activity 2-3 are almost completed)

The RADAR (Furuno) to cover the three model sites in Rijeka is procured and installed, which contributes the

early warning system to be established. (Activity 2-4 was completed.)

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

(Indicators)

Indicator 3-1: Number of study areas to develop an integrated landslide/flood hazard map (3 areas; Rijeka,
Split, Zagreb)

Note): Indicator 3-1 for Split area means two individual hazard maps for landslide and flashflood.

3-2: Number of study areas to develop land-use guidelines for landslide/flood risk mitigation (3 areas; Rijeka
Split, Zagreb)

There are three model sites selected: Hilly area of the Medvednica Mountain (Zagreb), Rje¢ina River and
Dubragina River basin (Primorsko-Goranska County, Rijeka), and Duée and Omi§ areas (Split-Dalmatian
County).

At the moment, only the hazard map of landslide for Zagreb where many landslides were found in wide area
was completed while the flood hazard map is not completed yet, it’s almost completed though. In Rijeka, the
landslide hazard map was completed. As for the Split, the hazard map of rock fall is in the process of making.
Development of integrated landslide/flood hazard map for model sites is going to be completed in the rest of

Project period. (Indicator 3-1 is not completed yet.)
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At the moment, only the guide line for land used based on Landslide Hazard map was developed as the flood
risk hazard map has not completed yet. The hazard map developed was mainly for Zagreb area where the
densely populated area, while the modified versions for other areas are planning to be developed. As for Split
area, the checking slope carte has been developing. For Rijeka, the risk assessment was completed in the main
part of Rjedina River Basin. The result of the risk assessment was finished plotting and it can be converted into
hazard map as the land-use is simple. Making the land-use guidelines are going to be finished in the rest of
Project period. (Indicator 3-2 is not completed yet.)

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 were completed).

- Integrated hazard map (Activity 3-3) will be prepared by synthesizing the wide-area landslide risk assessment
using AHP (Activity 3-2), results of flashflood and debris flow simulation (Activity 2-3), landslide risk
assessment on landslide dynamics (Activity 1-4), and prediction on landslide affecting areas (Activity 1-5).

- At present, development of the hazard map on flashflood and debris flow simulation models in model sites

(Activity 2-3) is in the stage of finalization, the hazard map for land slide is completed.
For 2 model sites (Kostanjek in Zagreb and Grohovo in Rijeka) where larger the affected areas, the
assessments have been conducted by the results of assessment of landslide dynamics (1-4) and prediction of
landslide affecting areas (1-5). While the hazard map for flood risk has not completed yet. (Activity 3-3 is not
completed yet.)

- Land-use guidelines (3-4) will be prepared based on the integrated landslide/flood hazard map (3-3). At the
moment, only the guide line for land used based on Landslide Hazard map was developed as the flood risk
hazard map has not completed yet. (Activity 3-4 is not completed yet.)

At the moment, only the manual for the guide line of land used based on Landslide Hazard map was developed

as the flood risk hazard map has not completed yet. (Activity 3-5 is not completed yet.)

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.

Indicator 1: Number of manual book to develop integrated landslide/flood hazard map (1 manual)

Indicator 2: Number of manual book to develop land-use guideline for landslide/flood risk mitigation (1 manual)
The basis of the manual to develop landslide hazard map and land-use guideline were already made though, it will
still take time to make it applicable to pilot sites. As seen in the progress of Output3, flood hazard map and land-use
guideline were not finalized yet. For practical application in Croatian society, hazard-mapping and flood risk
mapping requires meeting the EU’s legislations as Croatia became an EU member country.

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, thanks to the great efforts of both
Japanese and Croatian sides, the Project has a good potential to achieve its goal by the end of project period, March

2014. This evaluation took into consideration that there is the effect of delay on starting the project, procurement
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and installation of equipment, as all the research activities require some period of time for accumulation of data

collection for analysis and technology transfer.

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
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.

Each WG and each University has been working toward their goals, detail activities of each WG are shown in
Annex 11: Result Grid (Pilot Site).
Chapter 4: Evaluation by the
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:

erment 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

ication 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 Rje¢ina 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
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4.2

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.

Effectiveness

The effectiveness of the Project is medium/high.

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. 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. On the other hand, all the equipment installed need more

e earlv warming
e early warning

o
[
<
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time at least a year to accumul
system.

The development of integrated landslide/flood hazard maps and land-use guidelines for landslide/flood risk
mitigation (the outcomes/indicators of WG3) are not for all pilot areas but two areas of Zagreb and Rijeka. As
seen the table below, there are 8 pilot sites for the Project. The base of the map and guide-lines and

ilot sites. For actual application, it

technologies were made by Japanese researchers and will be app p . tual application , 1t

has to be done with each local authority where the pilot site located and also required to follow EU

|
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The project was developed 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.

In March 2013, the installed monitoring equipment detected unusual movement at Kostajek landslide.
Japanese researchers visited the sites urgently with Croatian researchers and discussed the counter measures.

The correspondence of the researchers against this event can be said one of the effectiveness of the Project.

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
of diplomatic document, was exchanged after a long process of conducting inter-organizational coordination
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 need to be completed 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 307,500
HRK/year (total fund 1,230,000HRK), salary payments of nine young researchers (9,700

HRK/moth/researcher) who are expected to obtain doctor’s degree through researches in the Project, and

are ensured by each university. 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 ™
conference was at the University of Zagreb (Centre for Advanced Academic Studies - CAAS, Dubrovnik) in
November 2010 and the 2™ conference was at the University of Rijeka in December 2011. The 3
conference was at the University of Zagreb in March 2013, and 4™ was at the University of Split in December
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 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
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acknowledgement at JCC. Assignment of counterpart personnel has been flexible, subject to change in
accordance with the situation and progress of researches. Details are shown in Annex9.

. 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 WGI1, 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.

All researchers who took the training in Japan highly appreciated what they had leant and fully utilizing for

their research, so as business trips of Croatian professors and the EMO management.

- All equipment donated is also fully utilized.

4.4 Impacts
The impact of the Project is high.
- 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 Terminal Evaluation, Croatian counterparts have already started working towards such

expected impacts.

- 1

It is widely indicated that the relationship between the universities and the local governments has bee

o
=
w
(o

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,
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. From March 2014, end of
the Project, the City of Zagreb will bear the cost of its insurance, the City have got the budget for it, while
UZM will maintain the equipment and provide the City with monitoring data collected. As such, efforts to
promote the application of research results and to seek an arrangement for follow-on support have already
been undertaken. Especially after the business trip to Japan, EMO management aware the importance of the
research for civil protection.

- The town of Omi$ prepared a project document to contain potential rock falls in the town to an environmental
fund of Croatian Government. 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 finally signed the project document, after 10 years of approach. The City was funded 50 million
HRK for civil protection from rock fall. It was the good timing that the latest equipment for measurement for it
was donated and the researchers of US leant how to use through the Project for practical application. It is
going to be utilized wider area in addition to the current sites of the Project. The City of Omis and US is going

to conclude an agreement to cooperate and collaborate to continue the research.
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4.5 Sustainability
The prospect of sustainability of project activities is medium/high.

<Institutional sustainability>

<Technical sustainability>

<Financial sustainability>

-

City of Rijeka is also understanding the importance of research in the Project, and cooperating with UR. And
Croatian Electricity Company which locates its dam (accumulation) at the Project site, bottom of Grohovo
land slide area has been also cooperating with UR, data and research results has been shared between them.

Through international conference organized by the Project, research results and findings on landslides and

flash-floods/debris-flow are shared amon

ng 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.

From an institutional viewpoint, as described at the Impact, the relationship between the universities and the
local governments has become close through the Project activities. 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 i

O INIQUIsILY

wn

still at the personal level though; local
governments are fully aware and understand of the importance of the research of Project. The relationship
should be institutionalized or concluded a kind of agreement as a system for disaster risk management between
the two entities.

UZM and UR has been already approached to the National Protection and Rescue Directorate (DUZS) through
nd t

m\'nfmo the rou

table of “Application of Croatian-Japanese Project Results in the System of Land-Use
Planning, Construction and Civil Protection “at the 3™ workshop. UZM also provided the GIS data to DUZS.

For research results to feed into disaster management policies, an involvement of DUZS wiil become more

important in future.

Prospect of sustainability from the viewpoints of human resource and technical capacity is indicated almost
high. 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 monitoring observatory, pore pressure gauge and
GNSS/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 at the moment. Follow-on
arrangement for maintenance of equipment after the end of the Project is currently being explored by the
implementing universities, most probably though getting other projects that are going to be applied.

Equipment donated by the Project is strictly managed by each University as all of them are registered as the

equipment of the university.

At present, MZOS has prepared a counter-budget, financing a part of project operation. From a financial
viewpoint, the prospect of sustainability is high according to the MZOS. MZOS will continue to support
researchers.

About the fund from EU, EU horizon 2020, application due is next year for environment science, the
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discussion for the application has already started among the professors of UZM, UZA, UR and US. They will

D-

make a team like the Project, and there is possibility to involve Japanese researchers as advisers. Once funded,
those young researchers will be sponsored for their further research.
- UR is applied the bilateral project with Slovenia by January 2014, with updated and latest outcomes of the

Project.

Chapter 5: Results of the Terminal Evaluation

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 society. The effectiveness of the Project
is medium/high as the Project is properly constructed, but due to the delay of procurement of equipment, data
accumulation using the equipment is not enough regardless the Project activity itself is smoothly conducted. 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. There are several positive impacts of the Project and no negative impact. The
prospect of sustainability of the Project is medium/high as technical and human resource capacity are indicated
enough to sustain Project activities, but it is still in the mid of process of getting the institutional and financial
sustainability. The efforts by the Croatian counterparts for the sustainability of outcomes on the Project are practical,

strategic and highly appreciated.

5.2 Recommendations

. Accelerate the activities to achieve the Project Purpose
The evaluation team encourages accelerating the Project activities. To achieve the Project Purpose, some more
works should be intensively conducted such as finalization of hazard maps, guidelines and manuals.

. Maximization of the outcomes of the Project
Strengthen collaboration between Universities and Local government is recommended. The formulation of the
institutional framework based on memorandum of understanding between each university and local
government should be accelerated for the official use of these outcomes of the Project in local government.

- Follow up, collaborating research after the Project period
For further development of the researches, continuing researches with both Japanese and Croatian side is
recommended, such as sharing the data collected and observation

. Sustainability of equipment after the Project period
Each University needs to secure the maintenance cost of equipment procured in the Project after the
termination of the Project.

. Issue of tax exemption after the EU accession
After Croatia became the member of the EU in June 2013, tax exemption again became the issue. Croatian
side should proceed the procurement as soon as possible.

- Ex-post evaluation is expected

It is strongly recommended that JICA conducts the Ex-post evaluation. Project activities planned to be
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implemented in the final 3 months of the Project period are expected to make a significant impact on the

project outcomes.

5.3 lessons learned

oject formulation in the countries which are unaccustomed with technical cooperation Project
This project of The Record of Discussion, a basic document to implement the project, was signed on 27 March
2009, but it was 9 March 2010 when the Note Verbal was exchanged for launching the Project. In addition,
due to the absence of referential precedence on VAT exemption procedure in concerned agencies in Croatia, it
took time to procure equipment necessary to conduct research.

When the project is formulated in the countries which are unaccustomed with technical cooperation project,
JICA has to confirm envisage preconditions and obstacles carefully and make clear the roadmap to solve them

i amiieded
he countrics wne

roject in t

i

prior to the launching of the project. Especially, the p
representative office needs to cooperate more closely with JICA headquarters or neighboring country’s office

if there is.

For sustainable development of society

Research resuits of disaster prevention should be pr
agencies/organization, such as local and central government level should be included in JCC. It is ideal that
related agencies should be identified at the stage of detailed planning survey and assign them as JCC members

from the beginning of the Project.
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Annex 1: Master Plan (Revision was made and approved by JCC at the time of Mid-term Review)

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 iandslide/flood hazard map (1 manual)

> Num nanu | velop 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)

Indicator 1-2: Number of model sites to develop a simulation for landslide predictions on dynamics (2 model sites: Kostanjek, Grohovo
Indicator 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,
Dubradina River Basin, Mos¢enicka Draga, Imotski, Sutina-Karakasica)

Indicator 2-2: Number of model sites to establish a flash-flood early warning sy

stem at Rijeka (2 model sites: Rjecina River Basin,
Moséenitka Draga)
Indicator 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)

Indicator 3-2: Number of study areas to develop land-use guidelines for landsiide/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 Moscenicka Draga (in Rijeka area) means individuai hazard map for fiash fiood

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.

(1)-6. Development of land slide early warning systems, and their application to the model sites.

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

(2)-2. Installation of rainfall measurement equipment, and collection of rainfall data.

(2)-3. Development of flashflood and debris flow simulation models in model sites.

(2)-4. Development of flashflood and debris flow early warning systems and their application to the model sites.

(3)-1. Preparation of digital topography maps of the study areas and the mode! sites based on the photo interpretation.

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

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

(3)-4. Development of land-use guidelines formulation methodology, and formulation of land-use guidelines for disaster mitigation in
study areas.

(3)-5. 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.
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Annex 3: Schedule of Review Mission

14:00 Field visit (Grohovo Landslide)

Date Mr. Ejiri, Mr. Kitamura Ms. Aoki JST members
1 Sun | - 12:25 Narita — 16:30 Vienna B
Dec 17:00 Vienna— 18:00 Zagreb
2 Mon | - 09:30 Interview with UZM (WG3) -
14:00 Interview with UZM (WG1)
3 Tue | - 9:00 Site visit of Zagreb (Kostanjek Landslide) | ~
13:00 Interview with EMO, City of Zagreb
4 Wed | - 09:00 Zagreb — Rijeka (by car) B
13:00 Courtesy call to UR
5 Thu | - 09:00 Interview with UR (WG 1&3)

6 Fri - 9:00 Interview with UR (WG2)
14:00 Interview with City of Rijeka

13:05 Vienna - 8:15 +1 Narita

Sat - 12:00 Rijeka — Split (by car)
Sun Report Preparation
Mon 09:30 Interview with Mr. Miscevic, Ms.Knezic and
WG4
10 Tue 10:00 Courtesy Call to the Mayor of the Town of | Mr.Masuda:
Omis 1:10 Haneda - 5:25 Frankfurt
11:00 Field visit (Omi&, Duce) 12:05 Frankfurt - 13:45 Split
11 Wed | 12:25 Narita - 16:15 Vienna 9:00 Site Visit (Imotski) "Prof.Honkura:
19:35 Vienna - 20:30 Zagreb ‘ ' 1:10 Haneda - 05:25 Frankfurt”
21:10 Zagreb - 21:55 Split 12:05 Frankfurt — 13:45 Split
12 Thu Workshop Day1
13 Fri Workshop Day2
14 Sat Workshop Fieid trip
11:30 AM Courtesy call to Omis city (Mayor Ivan Kovaci¢, Deputy Mayor lvo Tomasovié¢ and Mayor Adviser Neven Lelas)
15 Sun 13:15 Split - 14:05 Zagreb
16 Mon | 10:00-15:00 Joint Evaluation Meeting "Prof.Honkura:
(with Milienka Kuhar and Morana Kovacevi¢ at MZOS) 13:30 Zagreb - 14:35 Munchen”
15:45 Munchen - 11:30+1 Narita
17 Tue 10:00-15:30 JCC & MM
18 Wed | 9:30 Courtesy call to MZOS (Assistant Minister for High Education Prof. RuZica Beljo "Mr.Masuda:
Lugi¢) 17:20 Zagreb - 18:25 Munchen"
14:00 Courtesy call to OEM 19:55 Munchen - 15:40+1 Narita
15:30 Courtesy call to Embassy of JP
19 Thu 8:25 Zagreb - 9:25 Vienna

19
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Annex 4: List of Interviewees

Ms. Snjezana

Mihali¢

1 Associate Professor, UZM (Deputy PM, Leader WG3, WG1)
Arbanas
2  Mr. Martin Krkad Assistant, UZM (WG1)
3 Mr. Zeljko Miklin Adviser, Engineering Geologist, CGS (WG3)
4  Ms. Jasmina Martingevi¢ Researcher, CGS (WG3)
5  Mr. Laszlo Podolszki Researcher, CGS (WG3)
6 Ms. Sanja DUGONJIC Assistant, UR (WG1&3)
7  Ms. Sanja Bernat Assistant, UZM (WG 1&3)
8  Mr. lvica Kisi¢ Associate Professor, UZA (Project Coordinator)
9  Ms. Maja OSTRIC Croatian Water (WG1), Ph.D. in Japan
10 Ms. Karolina Gradiski Assistant, UZM (WG1)
11 Ms. Nevenka Ozani¢ Vice-Rector for R&D, Professor, UR (Project Manager, Leader WG2)
12 Mr. Ehis ZIC Assistant, UR (WG2)
13 Ms. Barbara Karleu$a Professor, UR (WG2)
14 Ms. Nevena Dragicevié¢ Assistant, UR (WG2)
15 Mr. Elvis Zic Assistant, UR (WG2)
16 Ms. lvana Su$anj Assistant, UR (WG2)
. Vice-dean for studies and students, Associate professor, UR (Leader WG1)
17 Mr. Zeljko Arbanas MZOS Project Coordinator
18 Ms. Martina Vivoda Assistant, UR (WG1)
19 Mr. Vedran Jagodnik Assistant, UR (WG1)
20 Mr. Josip Perani¢ Assistant, UR (WG1)
~a mA oo Vice President at Large, International Society for Rock Mechanics, UR
21 Mr. Ilvan Vrkijan
(WG1)
22 Mr. Predrag Miscevic ‘I;vr'(o;f‘e;;sor, Faculty of Civil Engineering, Architecture and Geodesy (Leader
23 Ms. Snjezana Knezi¢ Professor, US (WG4)
24 Mr. Goran Vlastelica Assistant, US (WG4)
25 Ms. Suzana Antunovié Assistant, US (WG4)
26 Mr. lvo Andri¢ Assistant, US (WG4)
1 Mr. Pavie Kalini¢ Principal of Office, EMO, City of Zagreb
2  Ms. Kristina Martinovic Head of Communication and GiS, EMO City of Zagreb
Mr. Goran Sari¢ City of Rijeka
1 ivan Kovacic Mayor of the Town of Omi3
. Head of the Department for communal and residential issues, urban
2 Neno Mimica . .
planning and environment
3  Zora Lelas-Kovi¢ Advisor for public procurement and leasing
1 Mr. Hideaki Marui Di!'ector, Rgseqrch Institute for Natural Hazards and Disaster Recovery,
Niigata University
2  Mr. Chunxiang Wang Associate Professor, Niigata University
3 Mr. Yosuke Yamashiki Asgocia'te Professor, Disaster Prevention Research Institute, Kyoto
: University
4  Mr. Hideaki Komiyama Project Coordinator
5  Ms. Ana Zakosek Assistant to Project Coordinator
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Annex 7: List of Machinery and Equipment Provided

(FY2010)

No. item (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 (074 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
14 | 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 11711
21 | Precipitation Data Logger NetLG-201E UR 11/11
22 | Alarm Unit AL-Type AE UR 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:Rugged TROLL100) 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 32
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




(FY2011)

No. ltem (brand/maker and model) Allocation Delivery date
1 Reflection Stereoscope Univ. of Zagreb 5/1
2 Cone penetration testing apparatus Univ. of Zagreb 7128
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 Simuiation Software x 2 Univ. of Zagreb 5/26
7 | Aset of GPS and Total Station Univ. of Rijeka 7/29
8 Extensometer Container Univ. of Rijeka Local procurement
] 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
i3 | DellPC Univ. of Rijeka 5/20
14 | ArcGIS Software Univ. of Rijeka 6/20
15 | Workstation Univ. of Rijeka 11/8
16 | Inclinometer Casing Univ. of Rijeka 6/20
17 | 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 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 | Dell PC 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.
After the Mid Term Review
Total
Date od without PDV
No. DL Description {(HRK} WG | Affiliation
1 2012/9/7 | equipment for landslide monitoring (Poles and pulleys) 11,561.85 1 Uzm
2 2012/9/7 | equipment for landslide monitoring (Poles for GPS) 25,986.40 1 Uzm
3 2013/1/9 | equipment for landslide monitoring {materials for drilling) 21,480.00 1 uzm
4 2013/1/8 | equipment for landslide monitoring (Poles and puileys) 11,670.00 1 uzm
5 2012/9/7 | equipment for landslide monitoring (Poles and pulleys) 4,629.95 1 UR
6 2012/10/11 | equipment for landslide monitoring (Moxa) 9,377.10 1 UR
7 2012/9/7 | material for hazard mapping (ArcGIS software) 2154600 | 4 us
8 2012/10/11 | equipment for landslide analysis (PolyWorks softvare) 88,218.00 | 4 us
9 2013/3/14 | equipment for GIS analysis (PC) 735735 | 4 us
Expenses for local services
No. | Service Cost Payment Date
1 Chemical analysis for groundwater 5,904.00 HRK | September 13, 2010
2 Chemical analysis for groundwater 1,107.00 HRK | October 28, 2010
3 Chemical analysis for groundwater 1,020.00 HRK | May 18, 2011
4 Drilling on Grohovo site 163,200.00 HRK | June 10, 2011
5 Drilling on Kostanjek 13,400.00 EUR ~ 101,500.00 | March 19,2013
HRK
6 Drilling on Sait Creek 31,350,00 HRK | March 27,2013
7 Drilling on Kostanjek 106,280.00 HRK | March 28,2013
8 Drilling on Kostanjek 21,763,50 HRK | July 10,2013
TOTAL 432,124.50 HRK
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