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Summary of Terminal Evaluation

I.  Outline of the Project

Country: Project title:

Argentina and|The Project for Development of the Atmospheric Environmental Risk
Chile Management System in South America

Issue/Sector: Cooperation scheme :

Environmental Management|Science and Technology Research Partnership for Sustainable

Development

Division in charge: Total cost:
Environmental Management Group, Global [about XXX million Yen

Environment Department

Period of|Cooperation period: Partner Country’s Implementing Organization:
Cooperation |April 2013 to March 2018 Argentine side:

*  Laser Research and Applications Center (CEILAP)
*  National Meteorological Service (SMN)

Chilean side:

*  University of Magallanes (UMAG)

*  Department of Meteorological Service (DMC)

Supporting Organization in Japan:
*  Nagoya University

e National Institute for Environmental Studies

1. Background of the Project

Aerosols, even in small amount, existing in the atmosphere have significant influences to the global
environmental changes, such as ozone depletion, global warming and air pollutions, and which are
likely to become serious environmental risks affecting the ecosystem including humankind. In addition,
aerosols from different sources such as volcanic ash are likely to pose serious impacts on natural
resources, agricultural products, aviation traffic and different ecosystems in the region.

Such aerosols will diffuse broadly in the air. However, the aerosol monitoring system in the southern
hemisphere has not yet fully advanced as the ones in the northern hemisphere. Therefore, monitoring
points in the southern hemisphere should be expanded to create a comprehensive global monitoring
network.

Besides, over the southern part of Argentina and Chile are covered by southern polar vortex, and ozone
hole often happen over these countries. Increase of ultraviolet rays is a serious problem for the local
residents, as it may cause skin cancer and cataract to them, and thus, real time monitoring of UV is

required to prevent the problems.

Above all, this project “The Project for Development of the Atmospheric Environmental Risk
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Management System in South America” (hereinafter referred to as “the Project”) aims to establish an
atmospheric monitoring system from the ground in the region and fill the blank of the global monitoring
system coverage, so that three major atmospheric risks, i.e. aerosol, UV radiation and ozone holes, are
monitored and evaluated. As a result of the Project, a system, which can alert the local society in timely

manner, is aimed to be established in future.

2. Project Overview
(1) Overall Goal
Relevant ministries and agencies use “the Atmospheric Environmental Risk Management System” to

minimize the risks and damages into the society due to UV rays, aerosols, and others.

(2) Project Purpose

“An Atmospheric Environmental Risk Management System” is developed.

(3) Outputs

1. Near real-time acrosol monitoring network is developed.

2. The main properties of the aerosols focusing on source areas, types of aerosols, transportation, and
seasonal variation are clarified.

3. The existing ozone and UV observation system (MM-wave radiometer, ozone lidar and associated
instruments) are improved.

4. Based on the monitoring, ozone hole variation and the dilution-mixing process of the ozone
depleted air from ozone hole to the mid-latitude region of South America are analysed.
An integrated analysis system of atmospheric environmental risks is developed.

6. A system to share the data analyzed at the Project with relevant ministries and agencies is

developed.

(4) Inputs

Japanese side:
1) Experts 5 short term expert (16.0 MM), 1 long term expert as Project Coordinator
2) Persons who participated in trainings in Japan, 7 times by 11 persons (7 from Argentina and 4
from Chile, 1 Argentine counterpart participated twice)
3) Equipment

Excimer Laser, Brewer Spectral Photometer, Transient Recorder System etc.

Argentine and Chilean Side:
1) Counterparts: Argentine side: 35, Chilean side: 9
2) Equipment:
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Argentine side: raman lidar, UV monitoring instruments, in total of 576 thousand USD
Chilean side: computers, renovation of monitoring vehicle, in total of 8 thousand USD
3) Local cost for daily local activities:

Argentine side: 220 thousand USD

Chilean side: 41 thousand USD

II. Evaluation Team

Members of |Name Title Position and Organization
Evaluation  |Mr. Kazunao SHIBATA |Leader Director, Environmental Management Team 2,
Team Environmental Management Group, Global

Environment Department, JICA

Mr. Yuma EGUCHI Cooperation Environmental =~ Management  Team 2,
Planning Environmental Management Group, Global

Environment Department, JICA

Mr. Jun TOTSUKAWA  |Evaluation Analysis [Sano Planning Co., Ltd

Dr. Tohru Technology and Research Supervisor, Japan Science and
NAKASHIZUKA Science Evaluation |Technology Agency
Leader
Mr. Osamu KATO Technology and Manager, Japan Science and Technology
Science Evaluation [Agency
Planning I
Ms. Ayaka KONDO Technology and Assistant Research Supervisor, Japan Science
Science Evaluation [and Technology Agency
Planning II
Period of|4/November/2017-26/November/2017 Type of Evaluation:
Evaluation Terminal Evaluation

II1. Results of Evaluation

3-1 Accomplishment of the Project
3-1-1 Achievement of the Outputs
Output 1: Development of aerosol monitoring network

Output 1 has been almost achieved.

Since the lidars were already installed at 9 monitoring points, it is evaluated that near real-time aerosol
monitoring network was successfully developed from the viewpoint of infrastructural installation.
Comparing with the original plan, the specification of some lidars was changed (slightly downgraded),
but, all the lidars are satisfying the technical requirements for aerosol monitoring, which guarantees
one of the most important monitoring parameter, height distribution of backscattering coefficient at all

the points.
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Output 2: Clarification of the main properties of the aerosols

Output 2 has been partly achieved.

By use of the lidars, the Project identified the generation areas and the transportation routes of volcanic
ash, patagonia dust and forest fire aerosol. However, due to lower rate of the lidars operation, the
Project has faced difficulty in obtaining necessary seasonal data in consecutive manner. With this lack
of stable data, it was difficult for the Project to clarify the character of aerosol from seasonal variation

viewpoint.

Output 3: Improvement of the ozone and UV observation system

Output 3 has been almost achieved.

The accuracy of the MM-wave radiometer, ozonesonde and Brewer instruments has satisfied the
targeted level of the Project, and their operation ratio also surpassed the indicator’s target for ozone
monitoring. As to UV monitoring, the various instruments such as GUV, UV-A/B, DOAS, cloud camera
also satisfied the targeted level of accuracy as well as operation ratio.

On the other hand, the vacancy period of ozone lidar operation which lasted for nearly one and half]

year is pointed out as a negative factor in this Output 3.

Output 4: Analysis of ozone hole variation and the dilution-mixing process

Output 4 has been achieved.

The mechanism of transition of ozone hole’s shape and its variation was figured out through cross
verification process by CTM model and the monitoring results, which the Project obtained from MM

wave radiometer at Rio Gallegos, ozonesonde at Punta Arenas.

Output 5: Development of an integrated analysis system

Output 5 has been almost achieved.

The accuracy of CTM model on ozone was improved. Aerosol also successfully developed algorithm
which evaluates the aerosol dispersion by use of monitored data by lidars. However, some tasks on the

indicators such as preparation of a contingence table are still remained in the aerosol related activities.

Output 6: Development of an system to share the data

Output 6 has been almost achieved.

The Project has almost completed IT platform on UV, called Geo UV system. As to Geo Aerosol
system, the base of system platform was already completed, though, the presentation framework such

as dynamic maps with alert criteria has not been determined yet.
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3-1-2 Achievement of the Project Purpose
The Project purpose has been almost achieved.

Among the targeted three subjects of atmospheric environmental risks, firstly, UV subject has almost
reached the completion stage of its final product, Geo UV system. Secondly, aerosol subject has also
developed Geo Aerosol system, however, more works on software aspect have remained such as
decision of information variety to be presented in the system, the way of presentation along with
development of dynamic maps, etc. In addition, as a crucial precondition of Geo Aerosol operation,
stable and reliable lidar operation is indispensable.

Thirdly, a different type of final products is planned as to ozone subject. Ozone monitoring data will

be utilized through database by mainly researchers.

3-2 Summary of Evaluation

* Five categories are evaluated by five ranks: high, relatively high, moderate, relatively low, and low.

3-2-1 Relevance: High

Both Argentine and Chilean government ratified the Montreal Protocol, which shows the necessity of]
cooperation to conduct research and systematic monitoring for countermeasure of the ozone. In
addition, both countries have the UV protocol in consideration of the importance of UV
countermeasures for the public. The Project’s contents meet with such policies’ direction and technical

needs of the counterpart organizations. In this line, the relevance of the Project is evaluated high.

3-2-2 Effectiveness: Relatively high

Development of “An Atmospheric Environmental Risk Management System” as the Project purpose
has been progressing towards full completion, but, some tasks and precondition for the Geo Aerosol
system to function are not yet fully convinced at the time of Terminal Evaluation. Considering such

some remained tasks, the status of the Project purpose achievement is evaluated relatively high.

3-2-3 Efficiency: Moderate

Manpower and material inputs are evaluated appropriate, and they have been contributing to
achievement of the Project’s outputs and purpose. The additional manpower input after the Mid-Term
Review, SMN of Argentina and DMC of Chile, has made significant contribution to the Project
implementation as well as enhancement of the Project’s sustainability. On the other hand, the pause of]
budget disbursement affected the achievement status and timing of the expected Outputs. In this line,

efficiency is evaluated moderate.

3-2-4 Impact: High
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Various ripple effects are observed in organizational aspect and policy aspect. The tighter relationship
between Argentine and Chilean counterpart organizations and within each country brought various
positive events. These should be specially noted as one of highlights of the Project. Achievement

prospect of the Overall goal is also forecasted positively. In this line, Impact is evaluated high.

3-2-5 Sustainability: Relatively high

1) Policy aspect

As the countries ratified the “Vienna Convention” and “Montreal Protocol”, both governments are
likely to keep basic policy direction in putting importance of continuous research and monitoring of]
the climate change sector. In addition, the “Calafate Declaration”, “Maipu Treaty”, the UV and volcanic

ash protocol will be the base of political efforts to keep atmospheric risk management system.

2) Organizational and technical aspect

(Argentina)

CEILAP has solid and sustainable organizational structure and technical expertise. There are no serious
concerns on their sustainability.

SMN has long time expertise on monitoring UV with enough number of operators. As for aerosol lidars,
SMN already employed a lidar expert who can give technical instructions to operators at monitoring
stations whenever necessary. In addition, SMN has a training platform including internet basis lectures.

These technical support environments also convince the technical sustainability.

(Chile)

UMAG has no serious concerns about its organizational structure and technical expertise. After the
Mid-Term Review, a lidar expert was newly employed. This personal arrangement contributed to
enhancement of technical sustainability of lidar operation and maintenance.

DMC has rich experiences with UV monitoring nationwide. From the viewpoint of organizational

structure and expertise, there are no significant concerns on its sustainability.

3) Financial aspect

(Argentina)

SMN has already secured enough budget for operation and maintenance of the monitoring instruments
for the year of 2018, presuming that the Agreement with SMN and CITEDEF/CEILAP goes into effect

soon'. The same scale of budget can be expected following the next fiscal year.

As to the monitoring station at Rio Gallegos (Patagonia Austral Atmospheric Observatory, OAPA) and

1 CITEDEF/CEILAP and SMN are now working on the Agreement of operation and maintenance of the instruments
with clear setting property rights between both organizations. The basic philosophy of the agreement is to transfer the
property rights from CITEDEF/CEILAP to SMN.
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CEILAP headquarter, it may be out of the agreement subject, which means that the stations will be
operated independently by CITEDEF/CEILAP. Considering the budget disbursement record for the
past years by CITEDEF/CEILAP for the stations, there are concerns about the budget disburse in terms

of its volume and timing.

(Chile)
UMAG has already secured enough budget for the next year on operation and maintenance of the
instruments installed by the Project. In the mid-long run, UMAG can expect more budget owing to

establishment of “Geo-Science and Remote Sensing Center” in UMAG.

3-3 Contribution factors

*  Weather Bureau’s engagement in the Project as counterparts

Both weather bureaus, namely, SMN of Argentina and DMC of Chile, contributed to achieving the
Project’s Output and Purpose as well as pushing forward the Project implementation and moreover,

enhancing the Project’s sustainability especially after the Mid-Term Review.

*  Prompt and steady responses to the recommendations of the Mid-Term Review
All the relevant organizations of the Project made prompt reactions towards a series of
recommendations made by the Mid-Term Review. Those steady actions have led to great advances

of the Project’s outputs and the purpose.

3-4 Inhibition factors

*  Delay and/or suspension of budget securement

Disbursement of the budget by CITEDEF/CEILAP was frequently not in time and/or has paused
from time to time. The delay resulted in lower operation rate of lidars and accordingly affected the
achievement status of the Outputs. The change of management personnel strata at MINDEF and
CITEDEF/CEILAP for several times created administration time lug, which partly resulted in the
delay of necessary budget approval.

*  Communication and monitoring in timely manner
Necessary decision making and counteractions against trouble shootings were sometimes not in time
partly because monitoring as well as communication was not functioned well enough in timely

manner at aerosol technical fields.

3-5 Conclusion

Overall, it is evaluated that the Project has been progressing almost satisfactorily towards
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achievement of the Project purpose and already produced significant impacts. However, at the same
time, the Project still has a lot of remaining tasks for full completion of the Project purpose and for
ensuring the sustainability especially in Argentine side. All the Project related personnel need to

accelerate all the necessary actions with detailed time line until the end of the Project.

3-6 Recommendations

3-6-1 Recommendations within the project period

1) Recommendations on the overall project:

*  Stable and reliable data acquisition for the aerosols regarding Output 2

Due to unstable electricity supply and instruments damage, some lidars have not been working well

for a long period. It is necessary to make prompt counteractions for the corresponding lidars .

*  Publish scientific papers regarding Output 2 and 4
It is advised to write at least 5 scientific papers on the research subject regarding Output 2 and 4

respectively, to be accepted in peer reviewed international journals.

*  Development of Geo Aerosol and Geo UV regarding Output 6
The definition of Geo Aerosol such as dynamic maps along with setting criteria of giving alerts
should be decided sooner, while considering user-friendly visualization for general users and policy

makers. It is also recommended to elaborate the manual on how to register data and access the server.

* Installation of the servers regarding Output 6

It is required to install the main server at SMN at latest in the first half of December 2017, and
officially launch the risk management system by the end of the Project. After the official launch of
the system, it is advised to publicize the project activities and outcomes to the related organizations

and citizens for example by organizing a seminar.

*  Agreement between SMN and DMC
Based on the existing agreement between SMN and DMC, it is necessary to concentrate all
monitoring data into the main server at SMN and then to share the data and outputs from the system

with all related agencies through their close cooperation.

2) Recommendations for the Argentine side:
*  Agreement between CITEDEF/CEILAP and SMN
In order to establish sustainable operation and maintenance of the instruments of the risk

management system, CITEDEF/CEILAP and SMN require accelerating the discussion to clarify
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budget, demarcation, transfer of instruments and data utilization policy, and sign the official
agreement until the end of 2017. Accordingly, all the instruments except the ones installed at OAPA
and CEILAP should be transferred or leased from CITEDEF/CEILAP to SMN until the end of the

Project.

* Improvement of operational condition of aerosol lidars
It is required to take necessary detailed measures for long term operation of the lidars. Serious
problems of aerosol lidars at Bariloche and Tucuman stations should be treated urgently with monthly

reports on the progress.

3) Recommendations for the Chilean side:
*  Resolve the difficulty in electronic supply of aerosol lidars in Punta Arenas
In Punta Arenas, the difficulty in electronic supply of aerosol lidars should be resolved by installing

UPS with sufficient budget allocation.

4) Recommendation for the Japanese side:
*  Strengthen the input to address the remaining activities and achieve Project purpose
The Japanese side should duly implement its input in order to complete the remaining activities and

achieve the Project purpose and Outputs.

3-6-2 Recommendations after the project period

1) Recommendations on the overall project:

*  Securing sustainable budget and strengthening strategic research

It is necessary to actively secure necessary budget for sustainable monitoring and the environmental

risk management system operation as well as conducting researches.

e Utilization of the research results to other projects
It is recommended to utilize research results actively to other projects with international donors,

including JICA, and academic institutes.

e Utilization of the research results for policy makers
It is recommended to utilize the research results and recommendations by the Project to establish

policies and institutions for respective areas.

2) Recommendations for the Argentine side:

*  Sustainable operation and maintenance of monitoring network
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It is required to take necessary actions for ensuring enough budgets, securing sufficient staff, and

maintaining/improving instruments after the Project.

*  Operation and Maintenance of the instruments owned by CITEDEF
It is needed for CITEDEF/CEILAP to secure sufficient budget for the instruments installed at OAPA
and CEILAP. Regarding OAPA with its importance of its regional character, it is essential to make

continuous efforts to secure internal budgets as well as external research funds.

3) Recommendations for the Chilean side:

*  Continuation of cooperation between DMC and UMAG

It is advised that UMAG secure sufficient budget for sustainable operation and maintenance of the
instruments and continuously monitor data based on the existing agreement between DMC and

UMAG. DMC should also strengthen the research activities.

4) Recommendation for the Japanese side:
*  Continuation of collaboration with Argentina and Chile
It is desirable for Japanese side to continue the fruitful cooperative relationship that has been built

over many years between the two countries in the future in the field of lidars and UV network.

3-7 Lessons learned

*  Establishment of organizational structure involving relevant agencies

The Project should have involved SMN and DMC from the initial stage of the Project, who would
be operators as well as users of the environmental risk management system, looking at the after the

Project.

3-8 Follow up
Nil
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Evaluation Grid: The Project for Development of the Atmospheric Environmental Risk Management System in South America

Evaluation Evaluation Items Data Sources Result
Criteria Main Items Sub-ltems
Process of System/Structure of Communication among -Interview survey -

Implementation

the Project
management

organizations/personnel
~the extent of sharing info
and challenges that
are/were encountered

-Questionnaire

Monitoring system
~practical accomplishment
and its effectiveness

-Interview survey
-Questionnaire

Effectiveness of JCC
~ whether JCC functioned
as originally expected

-Interview survey
-Questionnaire

Counteractions to
more effective
implementation of
the Project

Arrangement of input
contents and/or volume in
accordance with the
Project implementation
process

-Interview survey
-Questionnaire

Modification of
Project Design

Timing to modify PDM

-Interview survey

Justifiability to modify
PDM, if any

-Interview survey

Timing and frequencies to
provide “advisory and/or
monitoring missions” from
JICA, and/or other assists
from Argentine and
Chilean government

-Interview survey

Relevance

(To examine the
justifiability or
necessity for
project
implementation)

Policy Consistency with the -Documents of -
development policy of the Argentine and Chilean
government policy

-Questionnaire
-Interview survey
Priority Consistency with -Japan’s Country -

Japanese ODA policy/plan
(Country Assistance
Policy)

Assistance Program/
country-specific
program
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Evaluation Evaluation Items Data Sources Result
Criteria Main Items Sub-ltems
Selection of the Needs of Argentine and -Questionnaire -
target group cum Chilean government -Interview survey
counterpart Needs of CP organization -Questionnaire
-Interview survey
Appropriateness of Stakeholders’ involvement | -Project documents -
project design ~ whether all the -Questionnaire
necessary organizations -Interview survey
are involved in the project
implementation or not.
Appropriateness of the -Questionnaire
target site selection -Interview survey
Design of PDM in terms of | -Project documents -
logical structure -Interview survey
Effectiveness Output 1. Achievement status of -Project record Output 1. 1. Near real-time aerosol monitoring network is developed.
(To examine Output 1 -Questionnaire -Objectively verifiable indicator:
project effects) -Interview survey 1-1.Aerosol data are monitored in near real-time at each of the 9 aerosol monitoring points. To
carry out continuous observation of back scattering at 355nm, 532nm and 1064nm and
depolarization at least at one wavelength through day and night, the detection limit of the back
scattering coefficient of aerosols is 0.001/km/sr within an altitude range from 500m to 6 km
under clear sky condition. Also, depolarization can be measured within 5% accuracy. (A+C)
(except Bariloche Lidar: within 10% accuracy)

1-2. The 9 aerosol monitoring stations are connected via internet connections with a upload data
transfer rate of at least 256 Kb/s to the main PC at the data center. Every 1 hour, and full data
base integrity check on daily basis. (A+C)

1-3. The time resolution and altitude resolution of those observations are 15 minutes and 30 m,
respectively. (A+C)

1-4. At least 1 scientific research paper on this research is accepted in peer reviewed international
journals. (A+C+J)

Output 2 Achievement status of -Project record Output 2. The main properties of the aerosols focusing on source areas, types of aerosols,

Output 2

-Questionnaire
-Interview survey

transportation, and seasonal variation are clarified.

-Objectively Verifiable Indicator:

2-1.The results of this research are published through academic conferences or workshops.
(A+C+J)

2-2.At least 5 scientific papers on this research subject are accepted in peer reviewed
international journals. (A+C+J)

65




Evaluation Evaluation Iltems Data Sources Result
Criteria Main ltems Sub-Items

2-3. For volcanic ashes, the measurements can determine the lower edge of the plume whose
back scattering coefficient is larger than 0.02/km/sr. The altitude coverage for volcanic ash
is up to 12km to cover the cruising altitude of airplanes for non-cloudy conditions, and no
falling ashes. (A+C)

2-4. In addition to the above criteria, the back scattering coefficient at 355nm between 500m and
6km and the extinction coefficient at 532nm (0.05/km) and 355nm are observable with time
and altitude resolutions of 1 hour and 120m, respectively. The extinction observations are
made in night time for Raman lidar and in day and night for HSRL. (A+C)

2-5. Environmental TSP, PM10, PM2.5 and PM1 particles are measured by the Mobile laboratory
(please define the accuracy, observing target, spatial and temporal range and grid of
observations: to be confirmed with UMAG) (C)

2-6. The members of the group will perform at least one integrated aerosol study during an event
of interest using LIDAR measurement, satellite images, and dispersion models as a
demonstration of the analysis capability. (A+C+J)

2-7. Generation of Lidar extinction, backscatter and depolarization algorithms for the network.
(A+J)

2-8. Generation of an algorithm to determine concentration profiles of particles. (A+J)

2-9. Generation of an algorithm to determine aerosol layer and atmospheric boundary layer
height. (A+J)

Output 3 Achievement status of -Project record Output 3. The existing ozone and UV observation system (MM-wave radiometer, ozone lidar and

Output 3

-Questionnaire
-Interview survey

associated instruments) are improved.
-Objectively Verifiable Indicator:

3-1. The accuracy of MM-wave radiometer measurement is within 10% error.

3-2. Operational rate of MM-wave radiometer is more than 75% at observable time

3-3 The uncertainty of Ozone Lidar measurements is within 10% below 30 km and 15% above 30

Km.

3-4 The Ozone Lidar observation are at least 40 nights per year

3-5. The operation time of UV radiometers is higher than 75% of the observable time.

3-6 The broadband radiometer has traceability better than 10%.

3.7 The uncertainty of DOAS total ozone column is less than 10%

3-8. The operation time of cloud observation camera is higher than 75% of the observable time.

3-9 The uncertainty in the direct sun measurements (DS) of Brewer instrument is less than 5%
From Brewer #180 in Punta Arenas, Chile, and #229 in Rio Gallegos Argentina, at least
75% of ozone measurements obtained in summer time has an error of less than 5% for
direct sun mode (ds); in winter time at least 75% of ozone measurements has an error less
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Evaluation
Criteria

Evaluation ltems

Main Items

Sub-ltems

Data Sources

Result

than 5% for zenithal sky mode (zs).

Output 4

Achievement status of
Output 4

-Project record
-Questionnaire
-Interview survey

Output 4. Based on the monitoring, ozone hole variation and the dilution-mixing process of the

ozone depleted air from ozone hole to the mid-latitude region of South America are analyzed.
-Objectively Verifiable Indicator:

4-1.The results of this research are published through academic conferences or workshops.

4-2. At least 5 scientific papers on this research subject are accepted in peer reviewed

international journals.

4-3 The monitoring of total ozone column in the Argentine territory is incremented in 4 sites

(respect to base line study)

4-4 At least 80% of the measured products of Brewer 180 are upload to the WOUDC.

4-5 At least, 75% of ozone sounding will be accepted as successful with an estimated

measurement uncertainty less than 10 % of indicated value and minimum altitude of 30 km.

Output 5

Achievement status of
Output 5

-Project record
-Questionnaire
-Interview survey

Output 5. An integrated analysis system
-Objectively Verifiable Indicator:
5-1. A protocol/manual of integrated analysis system is prepared.

of atmospheric environmental risks is developed.

5-2. Areport evaluating atmospheric environmental risks is compiled.

5-3. At least 1 scientific research paper on this research is published.

5-4. The accuracy of CTM model is improved by 10%. By used of ERA-Interim reanalysis
data. (Revised by Akiyoshi). (WG1+4)

5-5. At the end of the project 90% of measurements produced by the observational
network are integrated in the risk management protocols of the integrated data system. (WG1+4)
5-6. An agreement between ash mask product derived from the model and aerosol
observation derived from the lidar measurements is achieved. (WG2+3)

5-7. A contingence table based on the results of the previous indicator is created.
(WG2+3)

5-8. Effective radius, infrared, mass loading, concentration and height are derived from
satellite imagery. (WG2+3)

Output 6

Achievement status of
Output 5

-Project record
-Questionnaire
-Interview survey

Output 6. A system to share the data analyzed at the Project with relevant ministries and
agencies is developed.

-Objectively Verifiable Indicator:
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Evaluation Evaluation Iltems Data Sources Result
Criteria Main Items Sub-Items
6-1. The present status of risk management system is clarified and data types, partner agencies,
and period and frequency of data to be shared are identified.
6-2. Different agencies interested in atmospheric environmental risk management can access a
common networking server.
6-3. At least 8 of the 13 tasks 6 listed by WG5 would be completed.
6-4. Repository of historical observation data is available for researchers from participant
institutions of the project.
6-5. At the end of the project, 5 dynamic maps are available for visualization for relevant
agencies
6-6. At least 70% of the information generated by the project is interoperable format.
Project purpose Achievement forecast for -Project record Project Purpose: “An Atmospheric Environmental Risk Management System” is developed.
the Project purpose -Questionnaire -Objectively verifiable indicator
-Interview survey 1. The atmospheric (ozone, UV, aerosol mainly) monitoring network and existing alert/protocol
system are integrated into “the Atmospheric Environmental Risk Management System”.
2. The performance of the System (to be reviewed by the end line survey)
Contribution factors Contributing factors to -Questionnaire Contribution factors to achievement of the Project purpose and outputs are as follows:
enhance the achievement | -Interview survey -
of the Output and/or
Project purpose
Inhibition factors Factors to inhibit the -Questionnaire Inhibition factors to achievement of the Project purpose and outputs are as follows:
achievement of the Output | -Interview survey -
and/or Project purpose Important assumptions (have been secured or not, and prospects for the remaining period)
Efficiency Input (manpower) Enhancement of the -Project record Japanese manpower input
(To examine output by the manpower -Questionnaire -

project efficiency)

input of Japanese experts
(number, expertise, timing,
performance)

* to see the
appropriateness of the
balance between
manpower input and
project’s design /

-Interview survey
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(To examine the
project’s effects

the overall goal

Evaluation Evaluation Items Data Sources Result
Criteria Main Items Sub-Items
framework
Enhancement of the -Project record Argentine and Chilean manpower input
output by the manpower -Questionnaire -
input of counterpart -Interview survey
personnel assigned
* same as above
captioned
Enhancement of the -Project record Other manpower input (local consultants, JOCV, associations, etc.)
output by manpower input | -Questionnaire -
of external human -Interview survey
resources assigned, if any
* same as above
captioned
Input (material and Enhancement of the -Project record -
facilit output from the viewpoint -Questionnaire
of material and facility -Interview survey
inputs (volume,
specification, timing,
usability, provided targets)
Input (training in Enhancement of the -Project record -
Japan) output (contents, timing, -Questionnaire
period, numbers) -Interview survey
Input (Budget) Amount and timing of the -Project record -
disburse of budget -Interview survey
Complementary Other projects/programs to | -Questionnaire -
effect promote the Project’s -Interview survey
implementation and/or
results
Duplicated activities Other projects/programs to | -Questionnaire -
conflict or duplicate the -Interview survey
activities of the Project
Impact Overall goal Achievement forecast for - Overall goal:

10

Relevant ministries and agencies *° use “the Atmospheric Environmental Risk Management

System” to minimize the risks and damages into the society due to UV rays, aerosols, and

10 Relevant ministries and agencies can be ministerial organizations on health, environment, agriculture and other relevant institutions such as weather service agency, civil aeronautics or air
navigation agencies and so on. And the risk management can be on health, biodiversity, natural resources, geological/volcanology and aviation sectors, and so on.




Evaluation Evaluation ltems Data Sources Result
Criteria Main Items Sub-ltems
including the others.

ripple effects in
the Project period)

Impacts occurred as

Aspects as follows:

-Project record

[Positive impact]

ripple effects e policy, -Questionnaire -
(positive and e technique, -Interview survey
negative) e environment, [Negative impact]
e socio-economy, -
e organization
¢ finance
e gender
* Social application is paid
attention in particular in
SATREPS.
Sustainability Policy aspect Prospects of policy -Documents of -

direction

Argentine and Chilean
government policy

Organizational
aspects

Appropriateness of the
organizational capacity
from the viewpoint of
structure and the number
of allocated staffs :
Argentine side: SMN,
CEILAP

Chilean side : DMC,
UMAG

-Questionnaire
-Interview survey

Feasibility for all the key
players to continuously fill
their own roles after the
Project

-Questionnaire
-Interview survey

Technical aspects

Technical capacity of
personnel and/or
organizations in charge of
key activities to produce
the Project Outputs
Argentine side: SMN,
CEILAP

-Questionnaire
-Interview survey
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Evaluation Evaluation Iltems Data Sources Result
Criteria Main Items Sub-Items
Chilean side :DMC, UMAG
Financial aspects Prospects to secure -Questionnaire -
sufficient financial -Interview survey
resources to continuously
produce project outputs
Social / gender/ If any concerns -Questionnaire -
environmental -Interview survey
aspects
B ## 3 PDM

Project title : The Project for Development of the Atmospheric Environmental Risk Management System in South America
Project Duration : 5 years (From April 2013)
Target group : (1) Researchers and engineers at CEILAP, SMN, UMAG, and DMC.

Date of formulation: 12 May 2016

Date of revision: June 2017

(2) Forecastres in SMN and DMC, decision makers of Ministry of Health, Ministry of Labor, Ministry of Environment,

National service of Mining and Geology, and Aviation Bureaus in Argentina and Chile. (3) Public people using airplane, residents in the northern part exposed high UV radiation, and residents in the
southern part suffered from the effect of ozone hole in Argentina and Chile
Project sites: CEILAP in Villa Martelli, UMAG in Punta Arenas, and other 34 monitoring points
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Narrative Summary Objectively Verifiable Indicators Means of Important
Verification Assumption
Overall Goal !
Relevant ministries and agencies 12 use “the Atmospheric
Environmental Risk Management System” to minimize the risks and
damages into the society due to UV rays, aerosols, and others.
Project Purpose
“An Atmospheric Environmental Risk Management System” 13 is 1. The atmospheric (ozone, UV, aerosol mainly) monitoring network and Research
developed. existing alert/protocol system are integrated into “the Atmospheric reports
Environmental Risk Management System”. Meeting
2. The performance of the System (to be reviewed by the end line survey) proceedings
Outputs
1. Near real-time !4 aerosol monitoring network is developed. 1-1.Aerosol data are monitored in near real-time at each of the 9 aerosol Research
monitoring points. To carry out continuous observation of back scattering at reports No natural
355nm, 532nm and 1064nm and depolarization at least at one wavelength disaster or
through day and night, the detection limit of the back scattering coefficient of calamities
aerosols is 0.001/km/sr within an altitude range from 500m to 6 km under clear oceur, \;Vh'Ch
sky condition. Also, depolarization can be measured within 5% accuracy. (A+C) Ewr:;;r}rement
(except Bariloche Lidar: within 10% accuracy) to be taken.

1-2. The 9 aerosol monitoring stations are connected via internet connections
with a upload data transfer rate of at least 256 Kb/s to the main PC at the data
center. Every 1 hour, and full data base integrity check on daily basis. (A+C)
1-3. The time resolution and altitude resolution of those observations are 15
minutes and 30 m, respectively. (A+C)

1-4. At least 1 scientific research paper on this research is accepted in peer
reviewed international journals. (A+C+J)

To have budget
allocated by the
both parties
(Argentina and
Chile) to the
Project
available on a
timely basis.

11 As setting of an overall goal is not necessary in a SATREPS project, the overall goal in this Project shows the direction of the Project in future and is not necessarily a goal to be achieved within 5 years after the Project

completion.

2. Relevant ministries and agencies can be ministerial organizations on health, environment, agriculture and other relevant institutions such as weather service agency, civil aeronautics or air navigation agencies and so on.
And the risk management can be on health, biodiversity, natural resources, geological/volcanology and aviation sectors, and so on.
13 The Atmospheric Environmental Risk Management System is a near real-time risk management system in which the data of ozone, UV rays and aerosols acquired in the monitoring points are transmitted from CEILAP and

Lab-UMAG to the relevant ministries and agencies.

14 “Near real time” mentioned here means the length of the time which may differ depending on measured parameter at monitoring.
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2. The main properties of the aerosols focusing on source areas, types
of aerosols, transportation, and seasonal variation are clarified.

2-1.The results of this research are published through academic conferences or
workshops. (A+C+J)

2-2.At least 5 scientific papers on this research subject are accepted in peer
reviewed international journals. (A+C+J)

2-3. For volcanic ashes, the measurements can determine the lower edge of
the plume whose back scattering coefficient is larger than 0.02/km/sr. The
altitude coverage for volcanic ash is up to 12km to cover the cruising altitude of
airplanes for non-cloudy conditions, and no falling ashes. (A+C)

2-4. In addition to the above criteria, the back scattering coefficient at 355nm
between 500m and 6km and the extinction coefficient at 532nm (0.05/km) and
355nm are observable with time and altitude resolutions of 1 hour and 120m,
respectively. The extinction observations are made in night time for Raman lidar
and in day and night for HSRL. (A+C)

2-5. Environmental TSP, PM10, PM2.5 and PM1 particles are measured by the
Mobile laboratory (please define the accuracy, observing target, spatial and
temporal range and grid of observations: to be confirmed with UMAG) (C)

2-6. The members of the group will perform at least one integrated aerosol
study during an event of interest using LIDAR measurement, satellite images,
and dispersion models as a demonstration of the analysis capability. (A+C+J)
2-7. Generation of Lidar extinction, backscatter and depolarization algorithms
for the network. (A+J)

2-8. Generation of an algorithm to determine concentration profiles of particles.
(A+J)

2-9. Generation of an algorithm to determine aerosol layer and atmospheric
boundary layer height. (A+J)

Scientific paper
Seminar
proceedings
Academic
meeting
proceedings

3. The existing ozone and UV observation system (MM-wave
radiometer, ozone lidar and associated instruments) are improved.

3-1. The accuracy of MM-wave radiometer measurement is within 10% error.
3-2. Operational rate of MM-wave radiometer is more than 75% at observable
time

3-3 The uncertainty of Ozone Lidar measurements is within 10% below 30 km
and 15% above 30 Km.

3-4 The Ozone Lidar observation are at least 40 nights per year

3-5. The operation time of UV radiometers is higher than 75% of the observable
time.

3-6 The broadband radiometer has traceability better than 10%.

3.7 The uncertainty of DOAS total ozone column is less than 10%

3-8. The operation time of cloud observation camera is higher than 75% of the
observable time.

3-9 The uncertainty in the direct sun measurements (DS) of Brewer instrument
is less than 5% From Brewer #180 in Punta Arenas, Chile, and #229 in Rio
Gallegos Argentina, at least 75% of ozone measurements obtained in summer
time has an error of less than 5% for direct sun mode (ds); in winter time at
least 75% of ozone measurements has an error less than 5% for zenithal sky
mode (zs).

Research
reports
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4. Based on the monitoring, ozone hole variation and the dilution-
mixing process of the ozone depleted air from ozone hole to the
mid-latitude region of South America are analysed.

4-1.The results of this research are published through academic conferences or
workshops.

4-2. At least 5 scientific papers on this research subject are accepted in peer
reviewed international journals.

4-3 The monitoring of total ozone column in the Argentine territory is
incremented in 4 sites (respect to base line study)

4-4 At least 80% of the measured products of Brewer 180 are upload to the
WOUDC.

4-5 At least, 75% of ozone sounding will be accepted as successful with an
estimated

measurement uncertainty less than 10 % of indicated value and minimum
altitude of 30 km.

Scientific paper
Research
reports
Academic
meeting
proceedings

5. Anintegrated analysis system 15 of atmospheric environmental
risks is developed.

5-1. A protocol/manual of integrated analysis system is prepared.

5-2. A report evaluating atmospheric environmental risks is compiled.

5-3. At least 1 scientific research paper on this research is published.

5-4. The accuracy of CTM model is improved by 10%. By used of ERA-Interim
reanalysis data. (Revised by Akiyoshi). (WG1+4)

5-5. At the end of the project 90% of measurements produced by the
observational network are integrated in the risk management protocols of
the integrated data system. (WG1+4)

5-6. An agreement between ash mask product derived from the model and
aerosol observation derived from the lidar measurements is achieved.
(WG2+3)

5-7. A contingence table based on the results of the previous indicator is
created. (WG2+3)

5-8. Effective radius, infrared, mass loading, concentration and height are
derived from satellite imagery. (WG2+3)

Technical notes
Academic
meeting
proceedings

6. A system to share the data analyzed at the Project with relevant
ministries and agencies is developed.

6-1. The present status of risk management system is clarified and data types,
partner agencies, and period and frequency of data to be shared are
identified.

6-2. Different agencies interested in atmospheric environmental risk

management can access a common networking server.

6-3. At least 8 of the 13 tasks ° listed by WG5 would be completed.

6-4. Repository of historical observation data is available for researchers from

participant institutions of the project.

6-5. At the end of the project, 5 dynamic maps are available for visualization for

relevant agencies

6-6. At least 70% of the information generated by the project is interoperable

format.

Scientific paper
Research reports
Academic
meeting
proceedings

Activities

Inputs

15 The analysis system integrates MM-wave radiometer, ozone lidar, ozonesonde, UV radiometer measurements and chemical transport model for ozone. The system also integrates lidar measurements, transport model, and
other aerosol information.

The 13 tasks listed by WG5 are 1. Deployment of server for platform, 2. Integration of missing or unregistered UV sensors to the platform, 3. Designing the historical database, 4. Development of the user interface of the
historical database, 5. Determination and indication of expiration of each data, 6. Determination of appropriate exposition time of data and alerts, 7. Appropriate usage of technical terms, 8. Automated generation of alerts, 9.
User friendly accessibility for general users, 10. Building robust communication system and minimizing the communication errors, 11. Defination of final products obtained from the lidar observing network, 12. Automated
generation of concise risk-reports to the decision makers, 13. Development of highly interoperable data format
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1-1. Co-develop 3 sets of new automated high-resolution and particle
discrimination lidars, and reinforce the 3 automated particle
discrimination lidars being in construction phase.

1-2. Carry out test observation to check the feasibility of the new lidars.

1-3. Set up the lidars in Argentina and Chile.

1-4. Measure earthly or mineral aerosols in Patagonian area and
biomass burning aerosol in northern part of Argentina.

1-5. Maintain the observation network in Argentina and Chile.

1-6. Develop the Data acquisition system for the Argentine-Chilean lidar
network.

1-7. Write scientific papers regarding results of the construction of
system and network.

1-8. Execute capacitation training programme on lidar operation and
interpretation for SMN personnel and other relevant institutions.
(A+J)

2-1. Depolarization, extinction, color ratio, lidar ratio are measured to
identify aerosol type.

2-2. Use statistical analysis to determine seasonal variation.

2-3. Analyse physical properties of aerosols monitor. (C )

2-4. Integrated study of the presence of aerosols during an event using
LIDAR measurements, satellite images, dispersion models. (A+C+J)

<Japanese side>

Experts

C/P training in Japan

Necessary equipment for the Project
Project coordinator

o= —

(1
(2
(3
4

<Argentine and Chilean side>

(1) Counterpart Personnel necessary for the Project
(2) Necessary equipment for the Project

(3) Office space and necessary facilities for the Project
(4) Running expense for the Project

Research reports
Evaluation report
for the System
(analysis of
scientific, socio-
economic
impacts)

No natural
disaster or
calamities occur,
which prevent
measurement to
be taken.

To have budget
allocated by the
both parties
(Argentina and
Chile) to the
Project available
on a timely basis.

Pre-conditions

Related
organizations
and
observation
areas
cooperate to
the Project.
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2-5. Comparison of volcanic ash deposit simulations with field campaign
measurements. (A+C) (SMN+DMC+SEGEMAR)
2-6. The development of an algorithm for the determination of
concentration profiles of particles (A+J)
2-7. Write scientific papers regarding results of the analysis and make
presentations at academic/scientific meetings.

3-1. Improve the precision of MM-wave radiometer at Rio Gallegos in

Argentina and Syowa Station in Antarctic.

3-2. Improve the ozone lidar.

3-3. Install UV radiometers in different monitoring points in Argentine
and calibrate them (once / 2yrs).

3-4. Install a UV radiometer in Puerto Williams in Chile and calibrate it
(once / 2yrs).

3-5. Write scientific papers regarding results of the analysis and make
presentations at academic / scientific meetings.

4-1.Conduct monitoring of ozone and UV by MM-wave radiometer,
ozone lidar, ozonesonde and related instruments.

4-2. Make ozonesonde inter-comparisons campaigns with MM-wave
radiometer and ozone lidar at least oncelyr.

4-3.Make climatological database of stratospheric temperature at Rio

Gallegos.

4-4. Write scientific papers regarding results of the monitoring and make
a presentation at academic/scientific meetings.

5-1. Develop integrated data analysis algorithm for MM-wave

radiometer and ozone lidar.

5-2. Improve the use of CTM (chemical transport model) to forecast
stratospheric chemical species for several days.

5-3. ACTM (like STRAS model) is customized to South America region,

providing alert of transport of poor ozone airmass to lower latitude in

target areas (i.e populated cities, etc.) (J+A+C)

5-4. The use of CTM to forecast the transport of ozone poor flame to

middle latitude are used by the relevant agencies (WG1+4)

5-5. Write scientific papers regarding results of the integrated data
analysis and make a presentation at academic/scientific meetings

6-1. Conduct baseline surveys of existing alert/protocol system.

6-2. Develop an IT platform which will be shared by relevant agencies as

an information user in quasi real-time. Make available dynamic maps for

relevant agencies for risk management.

6-3. Provide relevant agencies an access to a repository of historical data

for research purpose.

6-4.Capacity building of IT platform for participants institutions of the

project. (SMN, SEGEMAR, SERNAGEOMIN, DMC, ONEMI, SIFEM)

6-5. Support institution to generate interoperable information.

6-6. Conduct educational activities to the local population so that the risks
due to UVs and aerosols are understood.

6-7. Install UV alert signals in different target areas.
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6-8. Socio-economic impacts are surveyed (end line) and its result is
summarized into a report at the end of the Project.
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IR &R 4 PO

Ver 4 (2017.June)

FYJ 2013

FYJ 2014

FYJ 2015

FYJ 2016

FYJ2017

18 | 19 | 20

project)

1. Areal-time aerosol
monitoring network is
developed.

1-1. Co-develop (2 or 3) sets of new automated high-resolution
and particle discrimination lidars, and reinforce the 3 automated
particle discrimination lidars being in construction phase. (J+A)

1-2. Carry out test observation to check the feasibility of the new
lidars. (J+A)

1-3. Set up the lidars in Argentina and Chile.

1-4. Measure earthly or mineral aerosols in Patagonian area and
biomass burning aerosol in northern part of Argentina. (A)

Output Activities 1 2 [ 3 [ a s 6 [ 7 [ 8 9 0 [ 11 [ 12 | 18 [ 14 [ 15 | 16 | 17
PR3N | auL-se | | JuL-sep | ocT-oic | an-ar | aeraun| auLser | |
Jee Joint Coordinating Commitee (JCC) Once a Year .
Monitoring (each 6 months) and Evaluation (at the middle of the
Evaluation

1-5. Maintain the observation network in Argentina and Chile.

1-6. Develop the Data acquisition system for the Argentine-
Chilean lidar network.

1-7. Write scientific papers regarding results of the construction
of system and network. (J+A+C)

1-8. Execute capacitation training programme on lidar operation
and interpretation for SMN personnel and other relevant
institutions. (A+J)

2. The main properties
of the aerosols
focusing on source
areas, types of
aerosols,
transportation, and
seasonal variation are
clarified.

2-1.Depolarization, extinction, color ratio, lidar ratio are measured
to identify aerosol type.(A+J)

2-2. Use tetermine

source and tr:

els and satellite i
FJ+

2-2. Use statistical analysis to determine seasonal variation

2-3. Analyze-chemical-and-physical-properties-of-aerosols-by

v in-collat with-Brazil m

I i H 1es
-Samplerin ation-with-Brazittan

Analyze physical properties of aerosols monitor. (C)

2-4. Integrated study of the presence of aerosols during an event
using LIDAR measurement, satelite image, dispersion models.
(A+J+C)

2-5. Comparison of volcanic ash deposit simulations with field
campaign measurements. (A+C) (SMN+DMC+SEGEMAR)

2-6. The development of an algorithm for the determination of
concentration profiles of particles (A+J)

2-7. Write articles regarding results of the analysis and make
presentations at academic/scientific meetings. (A+J+C)

3-The existing ozone
and UV observation
system (MM

3-1. Improve the precision of MM-wave ozone observation
system at Rio Gallegos;-Atacama in Argentina and Showa base
in Antarctica.(A+J+C)

3-2 Improve the ozone differential absorption lidar. (A)

ozone, lidar and
associated instrument
observation system)
are improved.

3-3. Install UV radiometers in different monitoring points in
Argentina and calibrate them (once/2yrs). (A)

3-4. Install UV radiometers in Puerto Williams in Chile and
calibrate them (once / 2yrs). (C)

3-5. Write scientific papers regarding results of the analysis and
make presentations at academic / scientific meetings. (A+J+C)

4-Based on the
monitoring, ozone hole
variation and the
dilution-mixing
process of the ozone
depleted air from
ozone hole to the mid-
latitude region of South
America are analysed.

4-1.Conduct monitoring of ozone and UV by mm-wave
radiometer, ozone lidar, ozonesonde and related nstruments.
(A+J+C)

4-2. Make ozonesonde inter-comparisons campaigns with MM-
wave ozone radiometer and ozone lidar at least once/yr
(A+J+C)

4-3. Make climatological database of stratospheric temperature
at Rio Gallegos. (A)

4-4. Write scientific papers regarding results of the monitoring
and make a presentation at academic/scientific meetings.
(A+J+C)
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5-An integrated
analysis system of
atmospheric
environmental risks is
developed.

5-1.Develop integrated data analysis algorithm for mm wave
radiometer and ozone lidar. (A+J)

5-2. Deve i data analysi: H ncitding data
assimilati pheric aerosols.

5-2. Improve the use of CTM (chemical transport model) to
forecast stratospheric chemical species for several days.

5-3.A CTM (like STRAS model) is customized to South America
region,providing alert of transport of poor ozone airmass to lower
latitude in target areas ( i.e populated cities, etc.) (J+A+C)

5-4. The use of CTM to forecast the transport of ozone poor
flame to middle latitude are used by the relevant agencies
(WG1+4)

5-5. Write scientific papers regarding results of the integrated
data analysis and make a presentation at academic/scientific
meetings. (A+J+C)

6-A system to share the
data analyzed at the
Project with relevant
ministries and
agencies is developed.

6-1.Conduct baseline surveys of existing alert/protocol system.
(A+J+C)

agenete&asrdatarusem Develop an IT plalform WhICh WI|| be
shared by relevant agencies as an information user in quasi real-
time. Make available dynamic maps for relevant agencies for risk
management. (A+J+C)

data 14 (I with- J; e
6-3.Integrate data sharing Systerm in ation-with-relevant

momsme&andﬁgeﬁene&Prowde relevant agencies an access to
arepository of historical data for research purpose.

6-4.Capacity building of IT platform for participants institutions of
the project. (SMN, SEGEMAR, SERNAGEOMIN, DMC,
ONEMI, SIFEM)

6-5. Support institution to generate interoperable
information.(A+C)

6-6. Conduct educational activities to the local population so that
the risks due to UVs and aerosols are understood.(A+C)

6-7. Install UV warning signals in different target areas. (A+C)

6-8. Socio-economic impacts are surveyed (end line) and its
result is summarized into a report at the end of the Project.
(A+C)

NOTICE: The schedule is subject to change upon agreement of all parties when any necessity arises during implementation of the Project.
:Each activity is categorizaed with initial of each country (Argentina, Japan and Chile) responsable for the execution.
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