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Appendix B
AGENDA
The 4* Bilateral Meeting between NHMS and KMA
(13 October 2016, Seoul, Korea)

Time Content Responsibility
Opening of the Meeting

10:00 - 10:15 Opening speech by KMA (Dr. NAM Jaecheol) KMA
Speech by NHMS (Dr. Tran Hong Thai)

10:15-10:20 Adoption of the Agenda KMA
Introduction of Each Side

) Presentation on the Recent developments of meteorological

10:20—11:00 service of KMA (Mr. SEONG Thncheol) Both Sides
Presentation on the Recent developments of hydro-meteorological
service of NHMS (Dr. Dinh Thai Hung)

- ' Review of Cooperative Activities since the 3™ Bilateral

100 =110 Meeting (Mr. SEONG Ihncheol) s
Future Cooperative Activities
(KMA and NHMS will introduce the activities each side propose
and discuss)

11:10-11:45 Cooperation on ODA projects Both Sides
Cooperation between regional level agencies of both Sides
Enhancement of the capacity building

11:45-11:48 Other Matters Both Sides

11:48—11:50 Dates and Venue of the Next Bilateral Meeting Both Sides

11:50-12:00 Closure of the Meeting KMA
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Appendix C

List of Focal Points
The 4® Meeting between NHMS and KMA
(13 October 2016, Seoul, Korea)

5.  Future Cooperative Activities
5.1  Cooperation on ODA projects between NHMS and KMA

Side Focal Point Division & Contact Information
KMA | Mr. KIM Hyeongguk | pjy Meteorological Service Policy Division

Tel +82221810843
Email | khgl0O@korea kr

KMA | Ms. SEO Jieun Div Marine Meteorology Division
Tel + 82221810743

Email | marssram@korea kr |

NHMS| Mr. Dinh Thai Hung | Div Science, Technology and International
Cooperation Department

Tel + 84 438244120

Email | dinhthathuwng2012@gmail.com

52  Cooperation on GAW activities

Side Focal Point Division & Contact Information
KMA | Dr. Lee Chulkyu Div Climate Change Monitoring Division
Tel +82221810642

Email | chulkyu.lee@koreakr

NHMS| Dr. Dinh Thai Hung Div Science, Technology and International
Dr. Duong Van Khanh Cooperation Department, HYMENET
Tel + 84 4 38244120

Email | dinhthaihuwng2012@gmail.com
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5.3 Cooperation between regional level agencies of both Sides

Side Focal Point Division & Contact Information
KMA | Mr. Kim Eunho Div Gwangju Regional Meteorological
Administration
Tel + 82 62 7200224
Email | simmortai@korea.kr
NHMS| Dr. Dinh Thai Hung | Div Science, Technology and International

Cooperation Department

Tel + 84 4 38244120

Email | dinhthathuwng2012@gmail.com

5.4  Enhancement of the capacity building

Side Focal Point Division & Contact Information

KMA | Ms. Yim Nayoung Div Human Resources Development Division
Tel + 82221810574
Email| nyyim{@koreakr

NHMS| Dr. Dinh Thai Hung Div | Science, Technology and International

Dr. Hoang Duc Cuong Cooperation Department, NCHMF

Tel + 84 4 38244120 |
Email| dinhthaihuwng2012{@gmail.com
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Project:

Upgrading the Rainfall, Storm
and Lightning Detection Capabilities
of National Hydro-Meteorological
Service, Vietnam

Package Number: FL-TB1

Execution Date: 31 .12._2014



CONTRACT -

1. GENERAL PROVISIONS
1.1 Definitions

In the Contract, the following words and expressions shall have the meanings
stated below. Words indicating persons or parties include corporation and
other legal entities, except where the context requires ctherwise.

1.1.1 The Contract

1.1.11 “Contract” means this Project Delivery Contract and its Annexes.

1.11.2

“Employer's requirement’” means the documents entitled
employer's requirements, as included in the Contract, and any
additions and modifications to such document in accordance with
the Contract. :

1.1.2 Parties and Persons

1.1.2.1

1122 .

1.1.23

1.1.24

1.1.2.5

1.1.286

“Party” means the Employer or the Contractor, jointly referred to
as the “Parties”, as the conlext requires.

“Employer” means the National Hydro-Meteorological Service of
Vietnam, a national institute incorporated under laws of Socialist
Republic of Vietnam, with its registered office at 3 Dang Thai Than,
Hoan Kiem, Hanoi, Vietnam.

“Contractor” means Vaisala Oyj, a company incorporated under
the laws of Finland (Business ID: 0124416-2), with its registered
office at Vanha Nurmijérventie 21, 01670 Vantaa, Finland.

“Contractor’s Personnel” means the Contractor’s Representative
and all personnel whom the Contractor utilizes on Site, who may
include the staff, labour and other personnel assisting the
Contractor in the execution of the Works.

“Subcontractor” means any person named in the Contract as a
subcontractor, or any person appointed as a subcontractor, for a
part of the Works; and the légal successors in title to each of these
persons. -

“FIDIC" means the Federation Internationale des Ingenieurs-
Conseils, the international federation of consulting engineers.

1.1.3 Dates, Tests, Periods and Complietion

1.1.3.1

“Commencement Date” means the date specified in Sub-Clause
7.1 [Commencement of Woris].
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1.4.3.2 “Time for Completion” means the time for completing the Works
or a Section (as the case may be) under Sub-Clause 7.2 [Time for
Completion] (with any extension under Sub-Clause 7.4 [Extension
of Time for Completion]), calculated from the Commencement
Date. .

1.1:3.3 “Test on Completion” means the site acceptance test defined in
Clause 8 [Tests on Completion (Site Acceptance Test)] of the
Contract.

1.1.3.4 “Taking-Over Certificate” means a certificate issued under
Clause 9 [Employer's Taking Over].

1.1.3.5 “Defects Notification Period” means the period for notifying
defects in the Works or a Section (as the case may be) under
Sub-Clause 10.1 [Completion of Outstanding Work and
Remedying Defects], calculated from the date on which the Works
or Section is completed as certified under Sub-Clause 9.1 [Taking

* Over of the Works and Sections].

1.1.36 “performance Certificate” means the certificate-issued under
Sub-Clause 10.7 [Performance Certificate].

1137 “Day” means a calendar day and “year” means 365 days.

1.1.38 “Execution Date” means the date specified on the cover page of
this Contract.

1138 “Delivery Date(s)” means the date(s) on which the Supplies or
part thereof are placed at the disposal of the Employer on the
arriving means of transport ready for unloading at the named
place of destination, in accordance with the delivery term DAP
(incoterms 2010). -

1.1.3.10  “FAT” means the factory acceptance test defined in Annex 6 [FAT
Regulations] of this Contract.” - b J

1.1.4 Money and Payments

1.1.4.1 “Contract Price” means the price payable to Contractor under
this Contract, as detailed in Clause 12.1 [Contract Price] and
Annex 2 [Prices and Payment Terms] of this Contract.

1.14.2 “Foreign Currency” means Euro in which all of the Contract
. Price is payable, but not the Local Currency.

1.1.4.3 “Local Currency” means the Vietnamese Dong.

1.14.4 “Utilization Request” means a utilization request to be made by
the Ministry of Finance of Vietnam to the Bank in accordance with

3
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the Loan Agreement for effecting the payments by the Bank fo
Contractor under this Contract.

1.14.5 “Letter of Credit” or “L/C” means irrevocable and confirmed
letier of credit to be issued by Vietinbank, BIDV or Vietcombank
based on the Employer's request. Letter of Credit includes
reference to Loan Agreement and instructions for the Bank to
debit payments approved under the Letter of Credit to the loan

concemed.
1.146  “Bank” means Nordea Bank Finland Plc.
1.1.47 “Finnish Concessional Credit Financing™ means a combination

of export credits from a commercial bank and. interest subsidy.
from public development cooperation funds. Finnish Concessional .
Credit Financing follows the rules and regulations of the Ministry

for Foreign Afiairs of Finland and Finnvera Lid.

1.1.5 Works and Goods

1.1.51 “Contractor’'s Equipment” means all apparatus, machinery,
‘vehicles and other things required for the execution and
completion of the Works and the remedying of any defects.
However, Contractor's Equipment excludes Temporary Works,
Employer's Equipment (if any), Plant, Materials and any other
things intended to form or forming part of the Permanent Works.

1.1.6.2 “Goods” means Contractor's Equipment, Materials, Plant and
Temporary Works, or any of them as appropriate.

1153 “Materials” means things of all kinds (other than Plant) intended
to form or forming part of the Permanent Works, including the
supply-only materials (if any) to be supplied by the Contractor
under the Contract.

1.154 “Permanent Works” means the permanent works to be executed
by the Contractor under the Contract.

1455 “Plant” means the apparatus, machinery and vehicles intended to
form or forming part of the Fermanent Works.

1158 “Temporary Works” means all temporary works of every kind
(other than Contractor's Equipment) required on Site for the
execution and completion of the Permanent Works and the

remeadying of any defects.

1.1.5.7 “Works” mean the Permanent Works and the Temporary Works,
or either of them as appropriate.

1.1.5.8 “Separable Portion(s)” means 'saparabie portions of the Works.
Each Lot as defined in Annex 1 [Special Conditions] of this

4
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Contract, is considered a Separable Portion within the meaning of
this Contract.

ugervices” means the services including engineering performed

by Contractor as detailed in Annex 13 [Services] of this Contract.

“Supplies” means goods, materials and/or documentation
included in the scope of the Project, as detailed in Annex 12
[Supplies] of this Contract. -

1.1.6 Other Definitions

1.1.61

1.1.6.2
1.1.6.3

1.164
1.1.85

1.1.6.6

1.1.67

1168

1.16.9

“Contractor's Documents” means the calculations, computer
programs and other software, drawings, manuals, models and
other documents of a technical nature (if any) supplied by the
Contractor under the Contract.

“Country” means Socialist Republic of Vietnam.

“Employer's Equipment” means the apparatus, machinery and
vehicles (if any) made available by the Employer for the use of the
Contractor in the execution of the Works; but does not include
Plant which has not been taken over by the Employer.

“Force Majeure” is defined in Clause 17 [Force Majeure].

“Laws” means all national (or state) legislation, statutes,
ordinances and other laws, and regulations and by-laws of any
legally constituted public authority.

“performance Security” means the Performance Guarantee
issued by the Bank as a security for the fulfilment of Contractor’s
obligations under this Contract, as defined in Clause 3.2
[Performance Security and Warranty Guarantee] and Annex 10 of
this Contract.

uSite” means place(s) where the Supplies or part thereof are to
be installed, including as much of the surmounding area as

‘necessary for unloading, storage and on-Site transport of the

Supplies or part thereof and installation equipment, as detailed in
Annex 5 [Sites] of this Contract.

“Variation” mieans any change to the Works, which is instructed
or approved as a variation under Clause 11 [Variations and
Adjustments].

“Acceptance” means the completion of SAT of the Supplies or

part thereof, or any other acceptance event as defined in Annex 7
[SAT Regulations] of this Contract.
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1.2

1.1.6.10

1.1.6.11

1.1.6.12

1.1.6.13
1.16.14
1.1:6.15
1.1.6.16

1.16.17

1.1.6.18

“Advance Payment Guarantee” means the guarantes issusd by -
the Bank as a security for possible repayment of the advance
payment, as defined in Clause 12.2 [Advance Paymeni(] and
Annex @ [Advance Payment Guaranies] of this Contract.

“Consignee” means the Employer or another parity designated
by the Employer responsible for customs and importation of the
Supplies and Services.

“Foreign Contractor Tax” or "FCT” means the foreign
contractor tax in Vietnam, which applies to Contractor as a foreign
contractor carrying out the Project in Vietnam, and which consists
of value added tax and corporate income tax.

“In Writing” means cammunicaticin by document signed by both
Parties, or by letter, fax, e-mail and by such other verifiable

means as agreed by Parties.

“License(s)” means the license(s) as detaiiled in Clause 2.2
[Permits, Licenses or Approvals] and Annex 14 [Licenses] of this
Contract.

“Loan Agreement” means the credit loan agreement signed
between the Ministry of Finance of the Socialist Republic of
Vietnam and the Bank to finance the Project.

“"Lot{s)” means the Separable Portion(s) as specified In Annex 1
[Special Conditions] of this Contract.

“Warranty Guarantee™ means the guarantee issued by the Bank
as a security for the fulfiment of Contractor's warranty obligations,
as defined in Clause 3.2 [Performance Security and Wamanty
Guarantee] and Annex 11 [Warranly Guarantee] of this Contract.

“Warranty Period” means the period of eighteen (18) months
commencing on the earliest event of (i) Acceptance of the
Supplies or part thereof, or (i) six (8) moths from the Delivery

‘Date(s) of the Supplies or pari thereof.

Interpretation

In the Contract, except where the context requires otherwise:

(a) words indicating one gender include all genders;

(b) word indicating the singular also inciude the plural and words indicating
the plural also include the singuiar;

(c) provisions including the word “agree”, “agreed” or “sgreement” require
the agreementto be recorded in writing, and
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1.3

(d) “written” or “in writing” means communication by document signed by
both Parties, or by letter, fax, e-mail and by such other verifiable means
as agreed by Parties.

The marginal words and other headings shall not be taken into consideration in
the interpretation of these Conditions.

Entire Agreement. This Contract represents the entire understanding and
agreement between the Parties with respect to the subject matter hereof and
supersedes all prior negotiations, understandings and agreements relating to
the subject matter hereof.

Non-Waiver. Failure to enforce any right under this Contract will not be
deemed a waiver of future enforcement of mm or any other right.

Costs. Each Party shall bear its own costs and expenses incurred in relation to
the preparation and execution of transactions contemplated by this Contract.

Surviving Articles. Any provision of this Contract which by its nature may be
deemed to survive the expiry or termination of this Contract shall so survive.

Communications

Wherever the Contract provides for the giving or issuing of approvals,
cerificates, consents, determinations, notices and requests, these
communications shall be:

009795

(a) in writing and delivered by hand (against receipt), sent by mail or -

courier, or transmitted using any of the agreed systems of electronic
transmission, and

(b) delivered, sent or transmitted to the address for the recipient’s
communications as stated below,;

Employer:

National Hydro-Metsorological Service of Vietnam
3 Dang Thai Than,

Hoan Kiem,

Hanoi,

Vietnam

Tel.: +84 4 38244918
Fax.: +84 4 38244816.

Contractor:

Vaisala Oyj

Vanha Nummijarventie 21,
01670 Vantaa,

Finland
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1.5

Tel.: +358 9 89401
Fax.: +358 9 8940 2227
Email: firstname.lastname@vaisala.com.

However:

(i) if the recipient gives notice of another address, mmmuniutions
shall thereafter be delivered accordingly; and

(i) if the recipient has not stated otherwise when requesting an
approval or consent, it may be sent to the address from which the

request was issued.

Approvals, certificates, consents and determinations shall not be unreasonably.
withheld or delayed. When a certificate is issued to a Parly, the certifier shall
send a copy to the other party.

Law and Language

This Contract shall be govemned by the laws of Finland, without regard to its
conflict of laws rules. It is expressly agreed that the application of United
Nations Convention on Contracts for the Internahana[ Sale of Goods (CISG)

shall be excluded.

Contractor shall ensure compliance to the relevant technical standards, laws
and regulations of the Socialist Republic of Vietnam in relation to the Project.

For avoidance of doubt, the Parties acknowledge that Contractor is not familiar
with the content of the Vieinamese laws, regulations and decisions and in case
of any discrepancies between this Contract and the said laws, regulations and
decisions, this Contract shall prevail.

The English language version of this Contract shall be the only version having
binding effect. For the avoidance of doubt, any translation of this Contract shall

be for convenience only.

The languags for communications shall be the English language.

Priority of Documenis

This Contract consists of this main Contract document and the following
Annexes. The following Annexes shall form an integral part of this Contract in
the following order of precedence:

Annex 1 Special Conditions

Annex 2 Prices and Payment Terms
Annex 3 Proposed items and quantities
Annex 4 Project Plan

Annex 5 Sites

Annex 6 FAT Regulations

Annex7 SAT Regulations

.:%



1.6

1.7

1.8
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Annex 8 Letter of Credit Opening Procedure
Annex 9 Advance Payment Guarantee

Annex 10  Performance Guarantee

Annex 11 Warmranty Guarantee

Annex 12  Supplies

Annex 13  Services

Annex 14 Licenses

Annex 14.1 IRIS RDA Software License Agreement
Annex 14.2 General License Conditions of Vaisala Group
Annex 14.3 SmartMet Software License Conditions
Annex 15  Contact Persons

Annex 16  Employer's Requirement.

In case of any discrepancy between the main body of this Contract document
and any of its Annexes, the main body of this Contract shall prevail.

Assignment

Neither Party shall assign the whole or any part of the Contract or any benefit
or interest in or under the Contract.

Care and Supply of Documents

Each of the Contractors Documents shall be in the custody and care of the
Contractor, unless and until taken over by the Employer.

The Contractor shall keep, on the Site, a copy of the Contract, publications
named in the Specification, the Contractor's Documents (if any), the Drawings
and Variations and other communications given under the Contract. The
Employer's Personnel shall have the right of access to all these documents at
all reasonable times.

If a Party becomes aware of an error or defect of a technical nature in a
document, which was prepared for use in executing the Works, the Party shall

. - promptly give notice to the other Party of such error or defect.

Employer's Use of Contractor’s Documents

As between the Parties, the Contractor shall retain the copyright and other
intellectusl- property rights in the Contractor's Documents and other design
documents made by (or on behalf of) the Contractor.

The Contractor shall be deemed (by signing the Contract) to give to the
Employer a non-terminable transferable non-exclusive royalty-free license to
copy, use and communicate the Contractor's Project specific Documents,
including making and using modifications of them. This license shall:

(a

apply throughout the actual or intended working life (whichever is
longer) of the relevant parts of the Works,



(b) entitle any person in proper possession of the relevant part of the Works
to copy, use and communicate the Contractor's Documents for the
purposes of completing, operating, maintaining, altering, adjusting,
repairing and demaolishing the Works, and

(€) in the case of Contractor's Documents which are in the form of
computer programs and other software, those are governed by the
Software License Conditions as described in Annex 14 [Licenses].

~ The Contractor’s Documents and other design documents made by (or on
-~ behalf of) the Contractor shall hot,-without the Confractor’s consent, be used,
copied or communicated to a third party by (or on behalf of) the Employer for
purposes other than those permitted under this Sub-Clause.

1.9 Gnntr;actnr’s 'Llse; of Eﬁiplny&r‘: Documents

As between the Parties, the Employer shall retain the copyright and other
intellectual property rights in the specifications, the drawings and other
documents made by (or on behalf of) the Employer. The Contractor may, at his
cost, copy, use, and obtain communication of these documents for the
purposes of the Contract. They shall not without the Employer’s consent, be
copied, used or communicated to a third party by the Contractor except as
necessary for the purposes of the Contract.

1.10 Confidential Details

The Contractor shall disclose all such confidential and other information as the
Employer may reasonably require in order to verify the Contractor's
compliance with the Contract.

Neither Party shall disclose, transfer, transmit or otherwise make available to a
third party this Contract or any confidential information submitted in connection
with the Project without the written authorization of the other Party, unless and
to the extent required for the purpose of fulfilling the obligations under this
Contract. The obligations of this Sub-Clause shall survive the expiry,
completion and/or termination of this Contract for a period of three (3) yesars.

Confidentiality requirement does not fimit Contractor's or its sub-contractors
rights to publish basic Contract information, such as the Country and the
Employer, the Contract Price, general content of the Supplies and Services,
and progress of the Project. These publications can be in form of stock
exchange releases, marketing articles, reference lists, publications at the
internet site, etc.

Furthermore both Parties have the right to provide necessary information to
governmental authorities in Finland and in Vietnam as requested by those
authorities to review, accept and verify the Contract.

1.41 Compliance with Laws

10
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The Contractor shall, in performing this Contract, comply with the law
applicable to this Contract, as specified in the Clause 1.4 [Law and Language].

The Employer shall have obtained (or shall obtain) the planning, zoning or
similar permission for the Project, and any other permissions described in or
incidental to this Contract as having been (or being) obtained by the Employer,
and the Employer shall indemnify and hold the Contractor harmless against
and from the consequences of any failure to do so.

The Employer shall be responsible for all taxes, custom duties and charges
levied in connection with the import of the Supplies and Services to Vietnam,
and for any other local custom duties, taxes and charges arising out of or in
connection with this Contract.

Notwithstanding the foregoing, the Contractor shall be responsible for the
corporate income tax part of the Foreign Conlractor Tax.

The Employsr shall bear the value added tax part of the Foreign Contractor
Tax, and shall withhold tha corporate income tax part of the Foreign Contractor
Tax from its payment to the Contractor. Therefore the Employer shall withhold,
declare and pay the respective amounts on behalf of Contractor in accordance
with the applicable regulations.

THE EMPLOYER
Right of Access to the Site

The Employer shall give the Contractor right of access to, and possession of,
all parts of the Site within the time (or times) stated in the Contract. The right
and possession may not be exclusive to the Contractor. If, under the Contract,
the Employer is required to give (to the Contractor) possession of any
foundation, structure, plant or means of access, the Employer shall do so in
the time and manner stated in the Contract. However, the Employer may
withhold any such right or possession until the Performance Security has been
received. Fowm e vy |

If no such time is stated in the Contract, the Employer shall give the Contractor
right of accéss to, and possession of, the Site within such times as may be

required to enable the Contractor to proceed in accordance with the

programme submitied under project plan in Annex 4 [Project Plan].

If the Contractor suffers delay and/or incurs cost as a result of a failure by the
Employer to give any such right or possession within such time, the Contractor
shall give notice to the Employer and shall be entitled subject to Sub-Clause
18.1 [Contraclor's Claims] to:

(@ an extension of time for any such delay, if completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Completion].

11
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After recsiving this notice the Contractor shall revise the project plan and
inform the Employer. The new project plan shall be accepted by both Parties.
The acceptance needs to be received within 10 days of the Contractor
providing the new project plan, otherwise it shall be regarded as accepted.

However, if and to the extent that the Employer's failure was caused by any
error or delay by the Contractor, including an error in, or delay in the
submission of, any of the Contractor’s Documents the Contractor shall not be
entitled o such extension of time.

Permits, Licences or Approvals

The Employer shall (where he is in a position to do so) provide reasnnahh
assistance to the Contractor at the request of the Contractor:

(a) by obtaining copies of the Laws of the Country which are relevant to the
Contract but are not readily available, and

(b) for the Contractor's applications for any permits, licences or approvals
required by the Laws of the Country:

(i) which the Contractor is required to obtain under Sub-Clause 1.11
[Compliance with Laws],

(i) for the delivery of Goods, including clearance through customs,
and

(i) for the export of Contracior's Equipment when it is removed from
the Site.

Software provided to the Employer under this Gnnﬁact shall be governed by
the following license conditions, as applicable:

0] IRIS RDA Software License Agreement, as specified in Annex 14.1
[IRIS RDA Software License Agreement] of this Contract; and/or

(i) General License Conditions of Vaisala Group, as specified in Annex
14.2 [General License Conditions of Vaisala Group] of this Contract.

In addition, certain SmartMet software products provided to the Employer by

the Contractor's subcontractor shall be governed by the end user license
agreement as specified in Annex 14.3 [SmartMet Software License

Conditions].

Notwithstanding anything to the contrary in the above defined license
conditions, all Licenses shall be perpetual, fully paid-up and royalty free.

In case of computer failure, the Employer has the right to transfer the software
license to another computer.

Employer's Personnsl

12
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The Employer shall be responsible for ensuring that the Employer's Personnel
and the Employer’s other contractors on the Site:

(a) cooperate with the Contractor's efforts under Sub-Clause 3.5
[Cooperation], and

(b) take actions similar to those which the Contractor is required to take
under sub-paragraphs (a), (b) and (c) of Sub-Clause 3.7 [Safety
Procedures] and under Sub-Clause 3.18 [Protection of the Environment].

Employer’a_!-'inancial Arrangements

The Employer shall submit, within 28 days after receiving any request from the
Contractor, reasonable evidence that financial arrangements have been made
and are being maintained which will enable the Employer to pay the Contract
Price (as estimated at that time) in accordance with Clause 12 [Contract Price
and Paymentf]. If the Employer intends to make any change to his financial
arrangements, the Employer needs to inform the Contractor and gain
Contractor’s acceptance on the change.

THE CONTRACTOR
Contractor’s General Obligations

The Contractor shall design execute and complete the Project in accordance
with the Contract, and shall remedy any defects in the Supplies in accordance
with the Contract. When completed, the Works shall meet the approved
system design as defined in the Confract.

The Contractor shall provide the Supplies and Contractor's Documents
specified in the Contract, and all Contractor's Personnel, Goods, consumables
and other things and services, whether of a temporary or permanent nature,
required in and for this design, execution, completion and remedying of
defects.

The Contractor shall include any work which is necessary to complete
Contractor's scope of the works as defined in this Contract in a safe and
proper manner, excluding the works and responsibilities of the Employer.

The Contractor shall, whenever required by the Employer, submit details of the
arrangemants and methods which the Contractor proposes to adopt for the
executior of the Works. No significant alteration to these arrangements and
methods shall be made without this having previously been notified to the

Employer.
Performance Security and Warranty Guarantee

The Contractor shall obtain the Performance Guarantee in the form specified in
Annex 10 [Performance Guarantee] of this Contract. Performance Guarantee
shall be in the amount corresponding to 5% of the Contract Price. Performance

13



Guarantee shall be issued before the advance payment is mads, and released
gradually against the issuance of the Warranty Guarantee of each separate
Lot, however not later than upon the expiry of a period of 720 days from the
effective date of this Contract. In case the project plan shall be extended, the
duration of the Performance Guarantee can be extended by mutual agreement
of the Parties.

The Contractor shall cbtain the Warranty Guarantee in the form specified in
Annex 11 [Warranly Guaraniee] of this Contract. Warranty Guarantee shail be
in the amount corresponding to 5% of the Contract Price. Warranty Guarantee
shall be issued gradually upon the release of the Performance Guarantee of
each separate Lot, and released gradually in connection with the expiry of the
Warranty Period of each separate Lot, however not later than on 31 December
2018. In case the project plan shall be extended, the duration of the Warranty
Guarantee can be extended by mutual agreement of the Parties.

All guaranteas shall be subject to the Uniform Rules for Demand Guarantees
(URDG) 2010 revision (ICC Publication No. 758.) or any subsequent revision
of the same.

The Contractor shall deliver the Performance Security to the Employer within
28 days after the Commencement Date.

The Contractor shall ensure that the Performance Security is valid and
enforceable until the Contractor has executed and completed the Works and
remedied any defecis.

The Employar shall not make & claim under the Performance Security, except
for amounts to which the Employer is entitled under the Contract in the event
of:

(8) failure by the Contractor to extend the validity of the Performance
Security as described in the preceding paragraphs, in which event the
Employer may claim the full amount-of the Performance Security, \

(b) failure by the Contractor to pay the Employer an amount due, as either
agreed by the Contractor or determined under Clause 18 [Claims,
Disputes and Arbitration], within 84 days after this agreement or
determination, :

(¢) failure by the Contractor to remedy a default within 84 days after
receiving the Employer's notice requiring the default to be remedied, or

(d) circumstances which entitie the Employer to termination under Sub-
Clause 13.2 [Tenmination by Empiayer], irrespective of whether notice of
termination has been given.

The Employer shall indemnify and hold the Contractor harmless against and

from 2l damages, losses and expenses (including legal fees and expenses)
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resulting from a claim under the Performance Security to the extent to which
the Employer was not entitled to make the claim.

The Employer shall return the Performance Security to the Contractor within 21
days after receiving a copy of the Performance Certificate.

Subcontractors
The Contractor shall not subcontract the whole of the Works.
The Contractor shall be responsible for the acts or defaults of any

_Subcontractor, his agents or employees, as if they were the acts or defaults of

the Contractor. Unless otherwise stated in the Contract:

(8) the Contractor shall not be required to obtain consent to suppliers of
Materials, or to a subcontract for which the Subcontractor is named in
the Contract;

(b) the prior consent of the Employer shall bee obtained to other proposed
Subcontractors;

(c) the Contractor shall give the Employer not less than 28 days notice of
the intended date of the commencement of each Subcontractor's work,
and of the commencement of such work on the Site.

Nominated Subcontractors

__ _The Contractor is entitled to use following subcontractors;

e Finnish Meteorological Institute, a research and service agency under
the Ministry of Transport and Communications of Finland incorporated
under laws of Finland, with its registered office at Erik Palménin aukio 1,
00560 Helsinki, Finland (Business Identity Code 0244664-7), and

e Vietnam Environmenta! and Hydrometeorological .Equipment J.S. . .
Company - HYMETCO, a company incorporated under {aws of Vietnam, - -~

with its registered office at 62/23 Nguyen Chi Thanh Road, Dong Da
District, Hanoi, Vietnam.

e APTES VIETNAM: JSC, a company incorporated under laws of
Vietnam, with its registered office at Unit 1008/29T2 Hoang Dao Thuy
street, Cau Giay district, Hanoi, Vietnam

In case there is a change in the subcontractors the Contractor shall notify the
Employer of the change. =

Any significant subcontractor not mentioned in the Contract must be approved
by the Employer. Such approval shall not be unreasonably withheld.

Co-operation
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The Contractor shall, as specified in the Contract, allow appropriate
opportunities for carrying out work to:

() the Employer's Personnel,
(b)  any other contractors employed by the Emplayer, and

(c) the personnel of any legally constituted public authorities, who may be
employed in the execution on or near the Site of any work not included
in the Conftract.

Any such instruction shall constitute a Variation if and to the extent that it
causes the Contractor to incur unforeseeable cost.

Setting Out

The Contractor shall set out the Works in relation to original points, lines and
levels of reference specified in the Contract. The Contractor shall be
responsible for the correct positioning of all parts of the Works, and shall rectify
any error in the positions, levels, dimensions or alignment of the Works as
specified in the approved system design and scope of works.

The Employer shall be responsible for any errors in these specified or notified
items of reference, but the Contractor shall use reasonable efforts to verify
their accuracy before they are used.

If the Contractor suffers delay and/or incurs cost from executing work which
was necessitated by an error in these items of reference, and an experienced
contractor could not reasonably have discovered such error and avoided this
delay and/or cost, the Contractor shall give notice to the Employer and shall be
entitied subject to Sub-Clause 18.1 [Contractor’s Claims] to:

(8) an extension of time for any such delay, if completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Completion].

Safety Procedures
The Contractor shall:
(a) comply with all applicable safety regulations,
(b) take care for the safety of all persons entitled to be on the Site,

(c) use reasonable efforts to keep the Site and Works clear of unnecessary
obstruction so as to avoid danger to these persons, -

(d) provide fencing, lighting, guarding and watching of the Works as found
appropriate by the Contractor until completion and taking over under
Clause 9 [Employer’s Taking Over], and o
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() provide any Temporary Works (including guards and fences) which may
be necessary, because of the execution of the Works, for the use and
protection of the public end of owners and occupiers of adjacent land.

Quality Assurance

The Contractor shall institute a quality assurance system to demonstrate
compliance with the requirements of the Contract. The system shall be in
accordance with the detsils stated in the Contract. The Employer shall be
entitled to audit any aspect of the system at their own cost.

Details of all appropriate procedures and compliance documents shall be
submitted to the Employer for information before each design and execution
stage is commenced. When any document of a technical nature is issued to
the Employer, evidence of the prior approval by the Contractor himself shall be
apparant on the document itself.

Compliance with the quality assurance system shall not relieve the Contractor
of any of his duties, obligations or responsibilities under the Contract.

Sita Data

The Employar shall have made available to the Contractor for his information,
prior to the Commencement Date, all relevant data in the Employer's
possession on sub-surface and hydrological conditions at the Site, including
environmental aspects. The Employer shall similarly make available to the
Contractor all such data, which come into the Employer’s possession after the
Gommencement Date, The Contractor shall be responsible for interpreting all
such data.

Te the extent which was practicable (taking account of cost and time), the
Contractor shall be deamed to have obtained all necessary information as to
risks, contingencies and other circumstances which may influence or affect the
Works. To the same extent, the Contractor shall be deemed to have inspected
and examined the Sites prior to commencing the Works., including (without
limitation): i

() the form and nature of the Site, including sub-surface conditions,

(b) the hydrological and climatic conditions,

() the extent and nature of the work and Goods necessary for the
execution and completion of the Works and the remedying of any
defects,

(d) the Laws, procedures and labour practices of the Country, and

() the Contracior's requirements for access, accommodation, facilities,
persaonnel, power, transport, water and other services.

Sufficiency of the Accepted Contract Amount
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The Contractor shall be deemed to:

(a) have satisfied himself as to the correctness and sufficiency of the
Accepted Contract Amount, and

(b) have based the Accepted Contract Amount on the data, interpretations,
necessary information, inspections, examinations and satisfaction as to
all relevant matters referred to in Sub-Clause 3.9 [Site Dala).

Unless otherwise stated in the Contract, the Accepted Contract Amount covers
all the Contractor's obligations under the Contract (including those under
Provisional Sums, if any) and all things necessary for the proper execution and
completion of the Works and the remedying of any defects.

Unforeseeable thalcalﬁ Conditions

In this Sub-Clause, "physical conditions” means natural physical conditions
and man-made and other physical obstructions and pollutants, which the
Contractor encounters at the Site when executing the Works, including sub-
surface and hydrological conditions but excluding climatic conditions.

If the Contractor encounters adverse physical conditions, which he considers
to have been unforeseeable, the Contractor shall give notice to the Employer
as soon as practicable.

This notice shall describe the physical conditions so that they can be inspected
by the Employer, and shall st out the reasons why the Contractor considers
them to be unforeseeable. The Contractor shali continue executing the Works,
using such proper and reascnable measures as are appropriate for the
physical conditions, and shall comply with any instructions, which the Employer
may give. If an instruction constitutes a Variation, Clause 11 [Vanations and
Adjustrments] shall apply.

If and to the extent that the Contractor encounters physical conditions, which
are unforeseeable, gives such & notice, and suffers delay and/or incurs cost
due to these conditions, the Contractor shall be entitled subject to Sub-Clause

18.1 [Contractor’s Claims] to:

(8) an extension of tims for any such delay, if completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Completion].

After receiving such notice and inspecting and/or investigating these physical
conditions, the Employer shall provide an alternative Site for installation.

Rights of Way and Facilities
The Contractor shall bear all costs and charges for special and/or temporary
rights-of-way, which he may require, including those for access to the Site. The
Contractor shall also obtain, at his fisk and cost, any additional facilities
outside the Site, which he may require for the purposes of the Works.

18
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For the avoidance of doubt the road access to the Site(s) shall be provided by
the Employer.

3.13 Avoidance of Interference
The Contractor shall not interfere unnecessarily or improperly with:
(g) the convenience of the public, or

(b) the access to and use and occupation of all roads and footpaths,
irrespective of whether they are public or in the possession of the
. Employer or of others.

The Contractor shall indemnify and hold the Employer harmless against and
from all damages, losses and expenses (including legal fees and expenses)
resulting from any such unnecessary or improper interference.

3.14 Access Route _
The Employer is responsible for provision of the access route.

The Contractor shall use reasonable efforts to prevent any road or bridge from
being damaged by the Contractor’s traffic or by the Contractor's Personnel.
These efforts shall include the proper use of appropriate vehicles and routes.

Except as otherwise stated in the Contract: -

(a) the Contractor shall provide all necessary signs or directions along
access routes, and shall obtain any permission which may be required
from the relevant authorities for his use of routes, signs and directions.

3.1% Transport of Goods
Unless otherwise stated in the Contract:

(a) the Contractor shall give the Employer not less than 21 days notice of ~
the date on which any major item of the Supplies will be delivered to the
Gte;

(b) the Contractor shall be responsible for packing, loading, transporting,
unloading, storing and protecting all Goods and other things required for
the Works; and

(c) the Contractor shall indemnify and hold the Employer harmless against
and from all damages, losses and expenses (including legal fees and
expenses) resulting from the transport of Goods, and shall negotiate
and pay all claime arising from their transpori.

Delivery term shall be DAP (delivery places: each Site), Vietnam
(INCOTERMS 2010).

19



3.16

3.17

3.18

Partia! deliveries are allowed, and the Gmtfactur shall retain the right to
choose the Supplies to be included in each individual delivery.

If Project includes Services to be performed on Site(s), such Services shall be
delivered on Site(s) detailed in Annex 13 [Sarvices].

Transfer of risk shall take place upon delivery as per the delivery term defined
in this Sub-Clause. Supplies shall remain the property of the Contractor until
paid for in fuil, inciuding payment for Services. ’

The Employer shall be responsible for the import and appropriate storage at
the customs clearance of the Supplies, and for the taxes, customs duties,
import related charges, and costs thereof incurring in Vietnam.

Export Law Assurances; Import and Other Permits

The subject technology of Project, including all data, information, Supplies and
Services provided hereunder, may be controlled for export purposes under the
Export Administration Act of 1978 (50 USC 2401-2410), the Expor
Administration Regulations promulgated thereundcr (15 CFR 768-799), the
International Traffic in Arms Regulations (22 CFR 120-128 and 130) and the
Foreign Corrupt Practices Act and their successor and supplemental laws and
regulations, together with other applicable laws and regulations (collectively
the “Export Regulations®). The Employer acknowledges that: (1) the Export
Regulations impose restrictions on the import, export, and transfer of certain
categories of data, articles and services to third countries and non-U.S.
residents (including foreign persons working legally in the United States), (2)
licenses from the US Department of State and/or the US Department of
Commerce and other authorities may be required before such data, articles
and/or related services can be exported; and (3) such licenses may impose
further restrictions on use and further disclosure of such data and articles. The
Employer agrees to comply with all Export Regulations as they relate to the
import, export and re-export of the subject technology hereof. The Employer
shall have full responsibility for obtaining any export licenses or authorizations
required to fulfil its obligations under Project.

The Employer shall obtain any governmental and other permits, consents and
authorizations required to import, install and use Supplies.

Contractor’s Equipment

The Contractor shall be responsible for all Contractors’ Equipment. When
brought on to the Site, Contractor's Equipment shall be deemed to be
exclusively intended for the execution of the Works.

Protection of the Environment
The Contractor shall take all reasonable steps to protect the environment (both

on and off the Site) and to limit damage and nuisance to people and property
resulting from poliution, noise and other resulis of his operations.
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The Contractor shall ensure that emissions, surface discharges and effluent
from the Contractor's activities shall not exceed the values indicated in the
Contract, and shall not exceed the values prescribed by applicable Laws.

3.18 Electricity, Water and Gas

The Employer is responsible for the provision of the power, water and
telecommunicatons to the Site(s).

The Contractor shall be entitled to use for the purposes of the Works such
supplies of electricity, water, gas and other services as may be available on
the Site.

The quantities consumed and the amounts due (at these prices) for such
services for the duration until the Site Acceptance shall be paid by the
Contractor to the relevant local supplier as per existing rates applicable in
Vietnam.

3.20 Progress Repor's

Unless otherwise stated in the Contract, bi-monthly progress reports shall be
prepared by the Contractor and submitted to the Employer in six copies. The
first report shall cover the period up to the end of the first calendar month
following the Commencement Date. Reports shall be submitted bi-monthly
thereafter, each within 7 days after the last day of the period to which it relates.

Reporting shall continue until the Contractor has completed all work, which is
known to be outstanding at the completion date stated in the Taking-Over
Certificate for the Works.

Each report shall include relevant updates to:
() charts and detailed descriptions of progress, including each stage of
design (if any), Contractor's Documents, procurement, manufacture,
delivery to Site, construction erection and testing; and including these
stages for work by each nominated Subcontractor (as defined in Sub- .
Clause 3.4 [Nominated Subcontractors]), '

(b) photographs showing the status of manufacture and of progress on the
Site, -

(©) for the manufacture of each main item of Supplies, the name of the
manufacturer, manufacture location, percentage progress, and the
actual or expected dates of:

(a) commencement of manufacture,
(i) Contractor’s inspections,
(i) tests,and

(v) shipmentand arrival at the Site;
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(d) the details described in Sub-Clause 5.10 {Records of Contractor’s
Personnel and Equipmenit];

(e) copies of quality assurance documents, test results and certificates of
Materials;

() . list of notices given by the Employer and notices given under Sub-
Clause 18.1 [Conlractor's Claims];

(g) safety statistics, including details of any hazardous incidents and
activities relating to environmental aspects and public relations, and

(h) comparisons of actual and planned progress, with detsils of any events
or circumstances which may jeopardize the completion in accordance
with the Contract, and the measures being (or to be) adopted to
overcome delays.

3.21 Security of the Site
Unless otherwise stated in the Contract:

(a) the Contractor and Employer shall mutually be responsible for keeping
unauthorized persons off the Site, and

(b) authorized persons shall be limited to the Contractor's Personnel and
the Employer's Personnel, and to any other personnel notified to the
Contractor, by the Employer, as authorized personnel of the Employer's
other contractors on the Site.

3.22 Contractor's Operation on Site

The Contractor shall confine his operations to the Site, and to zny additional
areas, which may be obtained by the Contractor and agreed by the Employer
as working areas. The Contractor shall take all necessary precautions to keep
Contractor's Equipment and Contractor's Personne! within the Site and these:
additional areas, and to keep them off adjacent land.

During the execution of the Works, the Contractor shall keep the Site free from
all unnecessary obstruction, and shall store or dispose of any Contractor's
Equipment or surplus materials. The Contractor shall clear away and remove
from the Site any wreckage, rubbish and Temporary Works, which are no
longer required.

Upon the issue of a Taking-Over Ceriificate, the Contractor shall clear away
and remove, from that part of the Site and Works to which the Taking-Over
Certificate refers, all Contractor's Equipment, surplus material, wreckage,
rubbish and Temporary Works. The Contractor shall leave that part of the Site
and the Works in .2 clean and safe condition. However, the Contractor may
retain on Site, during the Defects ‘Notification Period, such Goods as are
required for the Contractor to fulfil obligations under the Contract.

3.23 Fossils
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All fossils, coins, articles of value or antiquity, and structures and other remains
or items of geological or archaeological interest found on the Site shall-be
placed under the care and authority of the Employer. The Contractor shall take
reasonable precautions to prevent Contractor's Personnel or other persons,
from removing or damaging any of these findings. '

The Contractor shall, upon discovery of any such finding, promptly give notice
to the Employer, who shall issue instructions for dealing with it. If the
Contractor suffers delay andfor incurs cost from complying with the
instructions, the Contractor shall give a further notice to the Employer and shall
be entitled subject to Sub-Clause 18.1 [Contractor’s Claims] to:

(8) an extension of time for any such delay, if completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Completion].

DESIGN
General Design Obligations

The Contractor shall carry out, and be responsible for, the design of the Works.
Design shall be prepared by qualified designers who are engineers or other
professionals.

The Contractor warrants that he, his designers and design Subcontractor have
the experience and capability necessary for the design. The Contractor
undertakes that the designers shall be available to attend discussions with the
Employer at all reasonable times, until the expiry date of the relevant Defects

_Notification Period.

Upon receiving notice under Sub-Clause 7.1 [Commencement of Work], the
Contractor shall scrutinize the Employers Requirement as specified in the
Annex 16 (including design criteria and calculations, i any), calculated from
the Commencement Date, the Contractor shall give notice to the Employsr of
any error, fault or other defect found in the Employer's Requirements or these
itemns of reference.

The Contractor submits to the Employer detailed design for the EﬁpIu?efs

review and comment. Employer's comments to the desiagn, if any, must be
received within ninety (90) days after submission. After Employer's design
approval, the design is frozen and implementation may commence. In case the
approval is not received within ninety (90) days then the Parties will agree new
zpproval deadline In Writing.

Contractor's Documents

The Contractor's Documents shall comprise the documents specified in the
Contract. The Contractor's Documents shall be written in the language for
communications defined in Sub-Clause 1.4 [Law and Language]. Relevani
documents shall be translated to Vietnamese language (for convenience).

The Contractor shell prepare all Contractor’s Documents, and shall prepare
any other documents necessary to instruct the Contractor's Personnel. The
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Employer's Personnel shall have the right to inspect the preparation of all
these documents at its own costs, wherever they are being prepared.

Technical Standard and Regulations

The design of the Supplies, the Contractor's Documents and the execution of
the Project will be in accordance with:

(2) the Laws applicable to the Coniract, and

(b) the documents forming the Contract, as altered or modified by
Variations.

Technical Siandard and Reguiations

The design of the Supplies, the Contractor's Documents and the execution of
the Project shall comply with the technical standards, building, construction
and environmental Laws, and Laws applicable to the product being produced
from the Works, and the Employer's Reguirement as specified in Annex 16
[Employsr’'s Requiremeni], and as dafined in Sub-Clause 1.4 [Law and

Languags).

All these Laws shall, in respect of the Works and each Section, be those

prevailing on the Commencement Date, unless stated otherwise.

Training

The Contractor shall carry out the training of Employer's Personnel in the
operation and maintenance of the Works in accordance with Annex 13
[Services].

As-Bullt Documents

The Contractor shall prepare, and keep up-to-date during the Contract period,
a set of “as-built" records of the execution of the Project specific Works in
accordance with Sub-Clause 1.4 [Law and Language]. These reccrds shall be
kept on the Site and shall be used exclusively for the purposes of this Sub-
Clause. Two copies shall be supplied to the Employer prior to the
commencement of the Site Acceplance Tests.

The Works shall not be considered to be completed for the purposes of taking-
over under Sub-Clause 9.1 [Taking Over of the Works and Sections] until the

Employer has received these documents.
‘Operation and Maintenance Manuals

Prior to the commencement of the Tests on Completion, the Contractor shall
supply to the Employer the operation and maintenance manualg in sufficient

detzil for the Employer to operate, maintain, dismantle, adjust and repair the -

Supplies.
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The Works shall not be considered to be completed for the purposes of taking-
over under Sub-Clause 9.1 [Taking Over of the Works and Sections] until the
Employer has received final operation and maintenance manuals,

Design Error

If errors, omissions, ambiguities, inconsistencies, inadequacies or other
defects are found in the Contractor's Documents prior to the date of the design
freeze, the Contractor shall use reasonable efforts to correct them. Insofar as
the foregoing relate to software supplied under the Contract, the applicable
software license conditions as attached to the Contract shall apply.

STAFF AND LABOUR

Engagement of Staff and Labour
The Contractor shall make arrangements for the engagement of persannel.

Rates of Wages and Conditions of Labour
The Contractor shall pay rates of wages, and observe conditions of labour,
which are not lower than those established for the trade or industry where the
work is carried out

Persons in the Service of Employer
The Contractor shall not recruit, or attempt to recruit, staff and labour from
amongst the Employer's Personnel.

Labourlaws —— —— — — =% v

The Contractor shall comply with all the relevant labour Laws applicable to the
Contractor's Personnel under the Law applicable to the Contract, including
Laws relating to their employment, health and safety, and shall allow them all
their legal rights.

The Contractor shall require his employees to obey all laws applicable 10 ths

Contract, including those concerning safety atwork. -~
Working Hours

No work shall be carried out on the Site on locally recognized days of rest, or
outside the normal working hours, unless:

(a) otherwise stated in the Contract,
(b) the Contractor gives consent, or

(¢) the work is unavoidable, or necessary for the protection of life or
property or for the safety of the Works, in which case the Contractor
shall immediately advise the Employer. '

Facilities for Staff and Labour
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The Contractor shall provide and maintain all necessary accommodation and
welfare facilities for the Contractor's Personnel.

The Contractor shall not permit any of the Contractor's Personnel to maintain
any temporary or permanent living quarters within the structures forming part
of the Supplies.

Haalth and Safety

The Centractor shall at all times take all reasonable pracautions to maintain
the health and safety of the Contractor’s Personnel. In collaboration with local
hesalth authorities, the Contractor-shall ensure that sufficient. first aid facilities
are available at the Site during the Works for the Contractor's Personnel and
hygiene requirements for the prevention of epidemics are followad.

Thé Contractor shall send, to the Employer, details of any accident as soon as
praciticable after its occurrence.

Contractor’s Superintendence

The Contractor's Superintendent means Contractor's Project Manager.
Throughout the design and execution of the Works, and as long thereafter as
is necessary to fulfil the Contractor's obligations, the Contractor shall provide
all necessary superintendence to plan, arrange, direct, manage, inspect and
test the work.

Superintendence shall be given by a sufficient number of persons having
adesquate knowledge of the language for communications (defined in Sub-
Clause 1.4 [Law and Languags]) and of the operations to be carried out
(including the methods and technigues required, the hazards likely to be
encountered and methods of preventing accidents), for the satisfactory and
safe execution of the Works.

Contractor's Personne!

The Contractor's Personnel shall be appropriately qualified, skilled and
experienced in their -respective trades or ‘occupations, as required for the
Contractor to execute the Project in accordance with the Contract. The
Employer may require the Contractor to remove (or cause to be moved) any
person employed on the Site or Works, including the Contractor's
Representative if applicable, who:

(@) persists in any significant misconduct or lack of care,
(b) carries out duties incompetently or negligently,
(c) fails to conform with any-provisions of the Contract, or

(d) persists in any conduct which is prejudicial to safety, heaith, or the
protection of the environment. '

if appropriate, the Contractor shali then appoint (or cause to be appointed) a
suitable replacement person.
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510 Records of Contractor’s Personnel and Equipment

The Contractor shall submit, to the Employer, details showing the Contractor's
Personnel and of each major Contractor's Equipment on the Site. Details shall
be submitted sufficiently to keep the Employer informed at the bi-monthly
reporting (Sub-Clause 3.20 [Progress Reports]) until the Contractor has
completed all work which is known to be outstanding at the completion date
stated in the Taking-Over Certificate for the Works.

511 Disorderly Conduct

The Contractor shall at all times take all reasonable precautions to prevent any
unlawful, riotous or disorderly conduct by or amongst the Contractor's
Personnel, and to preserve peace and protection of persons and property on
the Site.

6. PLANT, MATERIALS AND WORKMANSHIP

6.1 Manner of Execution -
The Contractor shall carry out the execution of the Project:
(a) in accordance specified in the Contract,

(b) in a proper workmanlike and careful manner, in accordance with
.recognized good practice, and _

()  with properly equipped facilities and non-hazardous Materials, except as

otherwise specified in the Contract.

6.2 Inspection
The Employer's Personnel shall at all reasonable times:

() have full access to all paris of the Site and to 2l places from which
natural Materials are being obtained for the construction of the Project,
and ] , . :

(b) during production, manufacture and construction (at the Site and
elsewhere), be entitled to examine and inspect the materials and
workmanship, and to check the progress of manufacture of the
Supplies, all at Employer’s cost.

The Contractor shall give the Employer's Personnel full opportunity to carry out
these activities, including providing access, facilities, permissions and safety
equipment. No such activity shall refieve the Contractor from any obligation or
responsibility.

The Contractor shall give notice to the Employer when the civil works on Site
have been prepared . The Employer shall then carry out the examination or
inspection within 5 days. In case no examination of inspection will be done
during that time the Contractor has the right to proceed with the Works. If the
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Contractor fails to give the notice, he shall, if and when required by the
Employer, uncover the work and thereafter reinstate and make good, all at the

Contractor's cost.

Testing
This Sub-Clause shali apply 1o ail tests specified in the Contract.

Testing of the Supplies and Services excluding the local civil works on Site
shall be performed in accordance with the processes, procedures and methods
detailed in Annex 6 [FAT Regulations] and Annex 7 [SAT Regulations] of the
Contract and the conditions below shall not apply to those. - .

Testing the Local Civil Works;

The Contractor shall provide testing results for the material used in civil works
to the Employer, and the results should be approved by the Employer within 5
days. In case no approval has been received within 5 days, the results shall be
deemed to be approved.

it the Contractor suffers delay and/or incurs cost from complying with these
instructions or as a result of a delay for which the Employer is responsible, the
Contractor shall give notice to the Employer and shall be entitled subject to
Sub-Clause 18.1 [Contractor’s Claims] to:

(8) an extension of time for any such delay, if completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Cornplstion).

Rejection

If, as & result of an examination, inspection, measurement or testing, any
Supplies is found to be defective or otherwise not in accordance with the .
Contract, the Employer may reject the Supplies by giving notice to the
Contractor, with reasons. The Contractor shall then promptly make good the
defect and ensure that the rejected item complies with the Contract.

Minor deficiencies which do not affect the quality, specification stated at the
design freeze, and operation of Supplies shall not prevent FAT or SAT from
being completed and accepted. In case minor deficiencies shall be found, the
repair of those deficiencies shall be agreed between the Partiss.

If the Employer requires this part of Supplies to be retested, the tests shall be
repeated under the same terms and conditions. If the rejection and retesting
cause the Employer to incur additional costs, the Contractor shall pay these
costs to the Employer.

Ramadi_ai Work

Notwithstanding any previous test or certification, the Employer may -instruct
the Contractor to:

(a) remove from the Site and replace any Equipment or Materials which is
not in accordance with the Contract,
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(b) remove and re-execute any other work which is not in accordance with
the Contract, and i B :

(©) execute any work which is urgently required for the safety of the Works,
whether because of an accident, unforeseeable event or otherwise.

The Contractor shall comply with the instruction within a reasonable time, or
immediately if urgency is specified under sub-parag raph (c).

This Contract shall enter into force on the Execution Date, subje-:tr to the
conditions precedent defined below, and shall remain in force until both Parties
have fulfilled their obligations hereunder.

Conditions precedent:
0] Loan Agreement has bacome effective; and

() Al the necessary decisions, approvals and permissions required by and
related to the Finnish Concessional Credit Financing have been fulfilled; and

(i) Relevant Vietnamese authorilies have approved this Contract and
Vaisala has received a wriiten confirmation thereof; and

(iv) The Employer has approved the engineering design submitted by the
Contractor.

29

Ownership of the Supplies
- The ownership of the Supplies will transfer to the Employer when they have
" been paid iniull. = = = o =2
The transfer of ownership does not release the Contractor from the warranty
obligations as stated in this Contract.
Royalties
The software provided under the Contract shall be perpetual and royalty free
and governed by the software license conditions as stated in Annex 14
[Licenses].
Unless otherwise stated in the Employer's Requirement, the Contractor shall
pay all royalties, rents and other payments for:
(a) natural Materials obtained from outside the Sits, and
(o) the disposal of material from demolitions and excavations and of other
surplus material (whether natural or man-mads), except to the extent
that disposal areas within the Site are specified in the Contract.
COMMENCEMENT, DELAYS AND SUSPENSION
Commencement of Work A =y

#
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- i the above conditions precedent have not been fulfilled within nine (9) months

from the Execution Date, this Contract shall be considered null and void.

The commencement of the engineering desian shall start latest 28 days after
the Execution Date.

Provided that the conditions precedent have been fulfilled, the Project must
commence within six (6) months from the date conditions precedent have been
fulfilled (Commencement Date).

Time for Completion

Preliminary project plan for the Project is presented in Annex 4 [Project Plan]
of the Contract. The project plan is preliminary and dependent &h the actaal
commencement of the Project in accordance with the dates stated therein.

The Contractor shall have the righf to revise the project plan. Any revision shall
be notified to the Employer and to be approved by the Employer without undue
delay.

Programme

The Contractor shall submit a detailed project plan to the Employer within 28
days after receiving the notice under Sub-Clause 7.1 [Commencement of
Works]. The Contractor shall also submit a revised project plan whenever the
previous project plan is inconsistent with actual progress or with the
Contractor's obligations. Each project plan shall include:

(@) the order in which the Contractor intends to carry out the Works,
including the anticipated timing of each stage of design (if any),
Contractor’'s Documents, manufacture, inspection, delivery to Site,
construction, erection, testing, commissioning and trial operation,

(b) the sequence and timing of inspections and tests specified in the
Contract, and

(¢}  a supporting report which includes:
(i) a general description of the methods which the Contractor

intends to adopt, and of the major stages, in the execution of the
Works, and

. (i) details showing the Contraclor's reasonable estimate of the
number of Contractor's Personnel and of major Contractor's
Equipment, required in the Site-for each major stage.

Unless the Employer, within 2 days afier receiving a project plan, gives notice
fo the Contractor stating the extent to which it does not comply with the
Contract, the Contractor shall proceed in accordance with the programme,
subject to his other obligations under the Coniract. Thé Employer's Pérsonnel
shall be entitled to rely upon the project plan when planning their activities.

BDﬁ
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The Contractor shall promptly give notice to the Employer of specific probable
future events or circumstances, which may adversely affect the work or delay
the execution of the Works. The Employer may require the Contractor to
submit an estimate of the anticipated effect of the future event or
circumstances, and/or a proposal under Sub-Clause 11.3 [Variation
Procedure].

If, at any time, the Employer gives notice to the Contractor that a programme
fails (to the extent stated) to comply with the Contract or to be consistent with
actual progress and the Contractor's stated intentions, the Contractor shall
submit a revised project plan to the Employer in accordance with this Sub-
Clause. . o

-—— e, e e . — . = e

Extension of Time for Complstion

The Contractor shall be entitied subject to Sub-Clause 18.1 [Contractor’s
Ciaims) to an extension of the Time for Completion if and to the extent that
completion for the purposes of Sub-Clause 9.1 [Taking Over of the Works and
Sections] is or will be delayed by any of the following causes: .

(8) a Variation (unless an adjustment to the Time for Completion has been
agreed under Sub-Clause 11.3 [Variation Procedure]),

(b) a cause of delay giving an entitlement to extension of time under a Sub-
Clause of the Contract,

() exceptionally adverse climatic conditions,

(d) unforeseeable shortsges in the availability of personnel or Goods
caused by epidemic or governmental actions, of

(e) any delay, impediment or prevention caused by or attributable to the
Employer, the Employer's Personnel, or the Employer's other
contractors on the Site.

If the Contractor considers himself to be entitled to an extension of the Time for
Completion, the Contractor shall give notice to the Employer in accordance
with Sub-Clause 18.1 [Contractor’s Claims] and the extension shall be agreed
in mutual negotiations between the Parties.

Delays Caused by Authorities
If the following conditions apply, namely:

(a) the Contractor has diligently foliowed the procedures laid down by the
relevant legally constituted public authorities in the Country,

(b) these authorities delay or disrupt the Contractor’s work, and

() the delay or disruption was unforeseeable,

’ - 000810
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then this delay or disruption will be considered as a cause of delay under
subparagraph (b) of Sub-Clause 7.4 [Extension of Time for Completion.

Rate of Progress
If, at any time:

(a)  actual progress is too slow to complete within the Time for Completion,
andfor famss .

(b)  progress has fallen (or will fall) behind the current programme under
Sub-Clause 7.3 [Programme],

other than as a result of a cause listed in Sub-Clause 7.4 [Extension of Time
for Completion], then the Employer may instruct the Contractor to submit,
under Sub-Clause 7.3 [Programme], a revised project plan and supporting
report describing the revised methods which the Contractor proposes to adopt
in order to expedite progress and complete within the Time for Completion.

Unless the Employer notifies otherwise, the Contractor shall adopt these
revised methods, which may require increases in the working hours and/or in
the numbers of Contractor's Personnel and/or Goods, at the risk and cost of

the Contractor. _ .

Suspansion of Work

Any suspension of works would need to based on mutual agreement between
both Parties.

Consequencss of Suspensicn

If the Contractor suffers delay and/or incurs cost from complying with the
Employer's instructions under Sub-Clause 7.7 [Suspension of Woik] and/or
from resuming the work, the Contractor shall give notice to the Employer and
shali be entitled subject to Sub-Clause 18.1 [Cantractor’s Claims] to:

(@) _an extension of time for any such delay, if completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Completion).

The Contractor shall not be entitled to an extension of time for making good
the consequences of the Contractor's faully design, workmanship or materials,
or of the Contractor’s failure to protect, store or secure in accordance with Sub-
Clause 7.7 [Suspension of Work].

Payment for the Supplies in Event of Suspension

The Contractor shall be entitled to payment of the value (as at the date of
suspension) of the Supplies which have not been delivered to Site, if:

(a) . the work on Site or delivery of Supplies have been suspended for more
than 28 days due to the Employér's suspension, and

32
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(b) the Contractor has marked the Site and/or Supplies as the Employer's
property in accordance with the Employer’s instructions.

7.10  Prolonged Suspension -

If the suspension under Sub-Clause 7.7 [Suspension of Work] has continued
for more than 84 days, the Contractor may request the Employer's permission
to proceed. If the Employer does not give permission within 28 days after being
requested to do so, the Contractor may, by giving notice to the Employer, treat
the suspension as an omission under Clause 11 [Variation and Adjustments] of
the affected part of the Works. If the suspension affects the whole of the
Works, the Contractor may give notice of termination under Sub-Clause 142
[Termination by Contractor]. '

7.11 Resumption of Work

After the permission or instruction to proceed is given, the Contractor and the
Employer shall jointly examine the Works and the Supplies affected by the
- -suspension. The Contractor shall make good any deterioration or defect in or
- loss of the Works or Supplies which has occurred during the suspension.

8. TESTS ON COMPLETION (Site Acceptance Test)

8.4 Contractor's ﬁhllgaﬁm

The Contractor shall carry out the Tests on Complation in accordance with this
Clause and Sub-Clause 6.3 [Testing], after providing the documents in
accordance with Sub-Clause 4.6 [As-Builf Documents] and Sub-Clause 4.7
[Operation and Maintenance Manuals]. oz T

The Contractor shall give to the Employer not less than 14 days' notice of the
date after which the Contractor will be ready to carry out each of the Tests on
Completion (Site Acceptance Test). Unless otherwise agreed, Tesis on
Completion shall be carried out within 14 days after this date.

Tests on Completion shall be performed in accordance with the processes,
- - procedures and methods detailed in Annex 7 [SAT Regulations] of the
GDI"ItrEGt. v = i . = P T P e PRI Y }

8.2 Delayed Tests

if the Tests on Completion are being unduly delayed by the Employer, Sub-
Clause 6.3 [Testing] andlor Sub-Clause 9.2 [inferference with Tests on
Compistion) shall be appiicable.

If the Tests on Completion are being unduly delayed by the Contractor, the
Employer may by notice require the Contractor to carmry out the Tests within 21
days after receiving the notice. The Contractor shall carry out the Tests on
such days within that period as the Contractor may fix and of which he shall
give notice to the Employer.

If the Contractor fails to carry out the Tests on Completion within the period of
42 days, the Employer's Personnel may procead with the Tests at the risk and
cost of the Contractor. The Tests on Complation shall then be deemed to have

il
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been carried out in the presence of the Contractor and the results of the Tests -
shall be accepted as accurate. :

Retesting

If the Works, or a Section, fail to pass the Tests on Completion, Sub-Clause
8.4 [Rejection] shail apply, and the Empioyer or the Contractor may require the
failed Tests, and Tests on Completion on any related work, to be repeated
under the same terms and conditions.

Failure to Pass Tests on Completion

If the Works, or a Section, fail to pass the Tests on Completion repeated under
Sub-Ciause 8.3 [Refesting], the Employer shall be entitled to:

(@)  order further repetition of Tests on Completion under Sub-Clause 8.3
[Retesting].

In case after repeated tests on completion the failure deprives the Employer of
substantially the whole benefit of the Works or Section, the Employer may
reject the Works or Section (as the case may be), in which case paragraph (c)
of Sub-Clause 10.3 [Failure to Remedy Defects] shall apply.

Minor deficiencies which do not affect the quality, specification stated at the
design freeze, and operation of Supplies shall not prevent SAT from being
completed and accepted. In case minor deficiencies shall be found, the repair
of those deficiencies shall be agreed between the-Partiss.

- EMPLOYER’S TAKING OVER

Taking Over of the Works and Sections

Any reference to Taking Over in the Contract shall be considered a reference
to Acceptance as defined in the Definitions of the Contract.

Except as stated in Sub-Clause 8.4 [Failure fo Pass Tesis on Complstion], the
Works shall be taken over by the Employer when (i) SAT of the Supplies or
part thereof has been -completed, and (i) a Taking-Over Certificate (SAT
certificate) for the Worke has been issued, as specified in Annex 7 [SAT
Regulations], or (jii) the system has been taken into use by the Employer.

The Contractor may notify the Employer of readiness of the Supplies for SAT
not earlier than 14 days before the Works wili, in the Contractor’s opinion, be
complete and ready for SAT. If the Works are divided into Separable Portions
called Lots, the Contractor may similarly apply for a SAT ie. Taking-Over
Certificate for each Lot. :

Taking over the Supplies and Services shzll be performed in accordance with
the processes, procedures and methods detailed in Annex 7 {SAT Regulations]
of this Contract.

Supplies and Services shall be deemed finally accepted, and. Contractor's
obligations under Project completely fulfilled, upon signing of SAT protocol, or
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upon taking Supplies wholly or in part into operational use, whichever occurs
first.

Commencement of Warranty Period apply separately to each Lot.
The Employer shall, within 28 days after receiving the Contractor's application:

(@) Issue the Site Acceptance Certificate (Taking-Over Certificate) to the
Contractor, stating the date on which the Works or Lot were completed
in accordance with the Contract, except for any minor outstanding work
and defects which will not substantially affect the use of the Works or
Lot for their intended purpose (either untili or whilst this work is
completed and these defects are remedied); or

(b)  reject the application, giving reasons and specifying the work required to
be done by the Contractor to enable the Taking-Over Certificate to be
issued. The Contractor shall then complete this work before issuing a
further notice under this Sub-Clause.

If the Employer fails either to issue the Site Acceptance Certificate (T aklng-
Over Certificate) or to reject the Contractor's application within the period of 28
days and if the Works or Section (as the case may be) are substantially in
accordance with the Contract, the Site Acceptance Certificate (Taking-Over
Certificate) shall be deemed to have been issued on the last day of that period.

Interference with Tests on Completion

If the Contractor is prevented, for more than 14 days, from carrying out the
Tests on Completion by a cause for which the Employer is responsible, the
Employer shall be deemed to have taken over the Works or Separable Portion
i.e. Lot (as the case may be) on the date when the Tests on Completion would
otherwise have been completed.

The Employer shall then issue a Taking-Over Certificate accordingly, and the
Contractor shall carry out the Tests on Completion as soon as practicable.

If the Contractor suffers delay as a result of this delay in carrying out the Tests
on Completion, the Contractor shall give notice to the Employer and shall be
entitled subject to Sub-Clause 18.1 [Contracfor’s Claims] to:

(a) =an extension of time for any such delay, if completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Completion].
Surfaces Requiring Reinstatement

Except as otherwise stated in & Taking-Over Cerlificate, a certificate for 2
Section or part of the Works shall not be deemed to certify completion of any
ground or other surfaces requiring reinstatement for the Contractor's scope of
works.

DEFECTS LIABILITY

Completion of Outstanding Work and Remedying Defscts



Subject to the warranty conditions detailed in this Clause and the applicable
software license conditions attached to the Contract, in order that the Works
and Contractor's Documents and each Section shall be in the condition
required by the Contract (fair wear and tear excepted), the Contractor shall:

(8) complete any work which is outstanding on the date stated in a SAT
certificate, within reasonable time as mutuslly agreed, and

(b) remedy defects, as may be notified by (or on behalif of) the Employer on
or before the expiry date of ‘the Defects Nofification Period for the
Supplies or part thereof (as the case may be), all in accordance with the
warranty conditions detailed in this Clause.

If a defect appears or damage occurs, the Contractor shall be notified
accordingly, by (or on behalf of) the Employer.

The Contracior hereby warrants Supplies to be free from defects in
workmanship and material during a period of eighteen (18) months. If any of
Supplies proves to be defective in workmanship or material within the period
herein provided, the Contractor undertakes, to the exclusion of any other
remedy, to repair or at its own option replace defective Supplies or part
thereof, and otherwise on the same conditions as for the original Supplies or
part thereof, without extension to the original warranty time. Defective Supplies
replaced in accordance with this Clause shzll be placed at the disposal of the
Contractor.

The Contractor warrants that Services are performed in a workmanlike
manner. If any of Services proves to be inadequate or faulty and should this
cause malfunction or non-functioning of Supplies, the Contractor shall at its
option either re-parform Services or repair or replace Supplies in question.

This warranty is subject to the following conditions:

a) A substantiated claim In Writing as to any alleged defects shall have been
received by the Contractor within thirty (30) days after the defect or fault
became known or occurred; and

b) The allegedly defective Supplies or part thereof shall, should the Contracior
so require, be sent to the works of the Contractor or to such other place as the
Contractor may indicate In Writing, freight and insurance prepaid and properly
packed and labelled, unless the Coniractor agrees to inspect and repair or
replace Supplies on site.

This warranty does not however apply when the defect has been caused
through:

a) wear and tear;

b) accident, theft or vandalism;

c) forces of nature;

d) misuse or other unsuitable or unauthorized use of Supplies or negligence or

error in stering, maintaining or handling of Supplies;
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g) erroneous installation or assembly or failure to service Supplies or otherwise
follow Contractor's service instructions, including any repairs or installation or
assembly or service made by unauthorized personnel not approved by the
Contractor, or replacements with parts not manufactured or supplied by the
Contractor;

f) modifications or changes to Supplies as well as any adding to them without
Contractor’s prior authorization;

g) other factors depending on Employer or a third party.

Notwithstanding the aforesaid, The Contractor's liability under this Clause shall
not apply to any defects arising out of materials, designs or instructions
provided by Employer.

This warranty is expressly in lieu of and excludes all other conditions,
warranties and liabilities, express or implied, whether under law, statute or
otherwise, including without limitation ANY IMPLIED WARRANTIES OF
MERCHAMNTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE, and
all other obligations and liabilities of the Contractor or its representatives with
respect to any defect or deficiency applicable to or resulting directly or
indirectly from Supplies, which obligations and liabilities are hereby expressly
excluded and waived. The Contractor's liability shall under no circumstances
exceed the price of any of Supplies for which a warranty claim is made, nor
shall the Contractor in any circumstances be liable for lost profits or other
consequential loss, whether direct or indirect, or for special damages.

The Warranty Period shall commence on the earliest event of:

_a) Acceptance of Supplies or part thereof, as per the acceptance regulations
defined in the Contract; or '

b) Six (8) months from the delivery of Supplies or part thereof, as per the
delivery term defined in the Contract.

Coszt of remedying Defects

All work referred to in sub-paragraph (b) of Sub-Clause 10.1 [Complstion of
Outstanding Work and Remedying Defects] shall be executed at'the risk and
cost of the Contractor, as defined in Sub-Clauss 10.1 [Completion of
Ouistanding Work and Remedying Defects]. :

Failure to Remedy Defects

If the Contractor fails to remedy any defect or damage within & reasonabie
time, such time not being less than 42 days after the Contractor's receipt of the
detailed notice of the defect, a date may be fixed by (or on behalf of) the
Employer, on or by which the defect or damage is to be remedied. The
Contractor shall be given reasonable notice of this dats.

Ii the Contractor fails to commence reasonable actions 1o remedy the defect or
damage by this notified date and this remedial work was to be executed atthe
cost of the Contractor under the warranty conditions specified above, the
Employer may (at his option):. '

LI ]
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(@) carry out the work himself or by others, in 2 reasonable manner and at
the Contractor's cost to be withdrawn from the Contractor's
Performance or Warranty Guarantee, but the Contractor shall have no

responsibility for this work;

(c) if the defect denrives the Employer the whole benefit of the Works,
terminate the Contract as a whole, or in respect of such major part
which cannot be put to the intended use. Without prejudice to any other
rights, under the Contract or otherwise, the Employer shall then be
entitied to recover sums paid for the Works related tu the defective

portion or such part (as the case may be).

Removal of Defactive Work
If the defect or damage cannot be remedied expeditiously on the Site and the
Employer gives consent, the Contractor may remove from the Site for the
purposes of repair such Supplies or part thereof as are defective or damaged.

Right of Access

Until the Performance Certificate has been issued, the Contractor ghall have
the right of access to all parts of the Works and to records of the operation and
performance of the Works, except as may be inconsistent with the Employer's
reasonable security restrictions.

Contractor to Search

The Contractor shall, if required by the Employer, search for the cause of any
defect and take appropriate actions in accordance with the above warranty

conditions.

Performance Certificats
Perforrmance Certificate means the SAT certificate.

Site Acceptance Tests (SATs) shsll be conducted according to Contractor's
standard processes, procedures and methods, as notified by Contractor.

Instaliation of Suppiies shall be followed by SAT without delay. Presence of
Customer representative(s) is required at SAT, butin their absence, Contractor
may perform SAT alone. SAT protocol shali be signed by the representatives
of Parties, or in the absence of Customer representative(s), by Contractor's

represe ntanva alone.

Minor deficiencies which do not affect the operation of Supplies shall not
prevent FAT or SAT from being completed and accepted.

Supplies and Services shall be deemed finally accepted, and Contracior's
obligations under Project completely fuffilled, upon signing of SAT protocol, or
upon taking Supplies wholly or in part into operational use, whichever occurs
first.

As the Prgject includes Separable Portions (Lots), Coniracior may notify
Customer In Writing that acceptance of such Separable Portions will take place
individually for each such portion. The interpratation and application of FAT,

Vi
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SAT, Acceptance, completion of Project and commencement of Warranty
Period apply separately to each Separable Portion, and references to Supplies
and Services under Project mean those parts of Supplies and Services
included in the relevant Separable Portion.

Unfulfilled Obligations

Afler the Performance Certificate has been issued, each Parly shall remain
liable for the fulfillment of any obligation, which remains unperformed at that
time. For the purposes of determining the nature and extent of unperformed
obligations, the Contract shall be deemed to remain in force.

Clearance of Site

Upon receiving the Performance Cerlificate, the Contractor shall remove any
remaining Contractor's Equipment, surplus material, wreckage, rubbish and
Temporary Works from the Site.

If all these items have not been removed within 28 days after the Employer
receives a copy of the Performance Certificate, the Employer may. sell or
otherwise dispose of any remaining items. The Employer shall be entitled to be
paid the costs incurred in connection with, or atiributable to, such sale or
disposal and restoring the Site.

Any balance of the moneys from the sale shall be paid to the Contractor. If
these moneys are less than the Employer's costs, the Contractor shall pay the
outstanding balance to the Employer.

VARIATIONS AND ADJUSTMENTS
Right to Vary

This Clause shall apply without limiting the Contractor's right to certain
additional charges as per Annex 14.

Variations may be proposed by either Party at any time prior to iesuing the
SAT certificate for the Works,. A Variation shall not comprise the omission of
any work which is to be carried out by others: A A A

The Parties shall negotiate the contents and effects of each Variation prop osal,
unless the Contractor promptly gives notice to the Employer stating (with
supporting particulars) that (i) the Contractor cannot readily obtain the Goods
required for the Variation, (ii) it will reduce the safety or suitability of the Works,
or (ifi) it will have an adverse impact on the achievement of the Schedule of
Guarantees. Upon receiving this notice, both Parties shall cancel, confirm or
vary the instruction. '

Value Engineering
The Contractor may, at any time, submit to the Employer a written proposal

which (in the Contractor’s opinion) will, if adopted, (i) accelerate completion, (ii)
reduce the cost to the Employer of executing, maintaining or operating the
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Works, (iii) improve the efficiency or value to the Employer of the completed
Warks, or (iv) otherwise be of benefit to the Employer.

The proposal shall be prepared at the cost of the Contractor and shall include
the items listed in Sub-Clause 11.3 [Variation Procedure].

14.3 Variation Procedure
Each proposal for Variation shaii be foliowed by:

(a) Contractor’s description of the proposed design and/or work to be
performed and a programme for its execution, .

(b) the Contractor's proposal for any necessary medifications to the
programme according to Sub-Clause 7.3 [Programme] and to the Time

for Completion, and
(c) the Contractor's proposal for adjustment to the Contract Price.

The Employer shall, as soon as practicable after receiving such proposal
(under Sub-Clause 11.2 [Value Engineering] or otherwise), respond with
approval, disapproval or comments, after which the Parties shall aim to agree
on the final contents and effects of the Variation.

Each instruction to execute a Variation, with any requirements for the recording
of costs shall be issued by the Employer to the Contractor, who shall
acknowledge receipt.

12. CONTRACT PRICE AND PAYMENT
12.1 Contract Price

The Contract Price shall be the lump sum of Euro 20,228,000.00, (Grand total
contract amount Euro twenty million two hundred twenty-eight thousand only).
The prices are: (i) net of FCT value added tax; and (ii) gross of FCT corporats
income tax. S5

The Employer shall be responsible for all taxes, customs duties and charges
levied in connection with the import of the Supplies and Services to Vietnam,
and for any other local customs duties, taxes and charges arising out of or in
connection with this Contract. Notwithstanding the foregoing, the Contractor
_shall be responsible for the corporate income tax part of the Foreign Contractor
Tax. The Employer shall bear the value added tax part of the Foreign
Contractor Tax, and shall withhold the corporate income tax part of the Foreign
Contractor Tax from its payment to the Contractor. Therefore the Employer
shall withhold, declare and pay the respective amounts on behalf of the
Contractor in accardance with the applicable regulations.

a0 4.
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Any quantities before the design freeze which may be set out in this Contract
are estimated quentities and are not to be taken as the actual and correct
quantities of the Works which the Contractor is required o execute.

Contract Price shall be divided to following Lots:

» Lot 1;: Engineering Design Euro 200,000.00 (Euro two hundred
thousand only)

. Lot 2; 1st Weather Radar Euro 2,290,326.00 (Euro two million
two hundred ninety thousand three hundred twenty six only)

. Lot 3; 2nd Weather Radar Euro 2,290,326.00 (Euro two million
two hundred ninety thousand three hundred twenty six only) _

» Lot 4: 3rd Weather Radar Euro 2,290,326.00 (Euro two million
two hundred ninety thousand three hundred twenty six only)

. Lot 5: 4th Weather Radar Euro 2,290,326.00 (Euro two million
two hundred ninety thousand three hundred twenty six only)

° Lot 6; 5th Weather Radar Euro 2,290,326.00 (Euro two million
two hundred ninety thousand three hundred twenty six only)

° Lot 7: 1st Weather Radar Upgrade Euro 417,833.00 (Euro four
hundred seventeen thousand eight hundred thirty three only)

§ Lot 8; 2nd Weather Radar Upgrade Euro 417,833.00 (Euro four
hundred saventeen thousand eight hundred thirty three only)

© Lot 9: 3rd Weather Radar Upgrade Euro 417,833.00 (Euro four
hundred seventeen thousand eight hundred thirty three only)

. Lot 10: Weather Radar Central Site and Composite Euro
1,266,300.00 (Euro one million two hundred sixty six thousand
thres hundred only)

: Lot 11; Lightning Detection System Euro 2,827,294.00 (Euro two
million nine hundred twenty seven thousand two hundred ninety
four only)

° Lot 12: SmartMet system Euro 2,677,797.00 (Euro two million six
hundred seventy seven thousand seven hundred ninety seven
only)

e Lot 13:-Spare Parts Euro 451,480.00 (Euro four hundred fifty-one
thousand four hundred eighty only) - o -

The present Contract will be financed for 100% under. the Finnish
Concessional Credit Financing under the Loan Agreement to be made
betwean Nordea Bank Finland Plc and the Ministry of Finance of Vietnam.
Payments to be effected under the Contract will be made by Nordea Bank
Finland Plc from the said loan directly to the Contractor based on Utilization
Requests issued by Ministry of Finance of Vietnam after instruction from the
Employer, or based on the Letter of Credit, all as detailed in this Contract.

2.2 Advance Payment

30% advance payment of the total Contract Price shall be paid within forty-five
(45) days eafter the Commencement Date, in any event before the
commencement of works related to the Project.
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The advance payment shall be made against following documents:

- invoice;

- Advance Payment Guarantee for the full value of the
advance payment; and

- Performance Guarantee in the amount corresponding to 5%

- of the Contract Price.

The advance payment shall be based on Utilization Request ("UR"). The UR is
issued by the Ministry of Finance of Vietnam based on payment instruction
from the Employer. The Employer undertakes to ensure that the UR is issued
without delay after the conditions for the payment have been fulfilled.

12.3 Scheduled Payments : -

Scheduled payments after the advance payment will be for each individual Lot.
The terms and procedures of payment according to which the Employer will
reimburse the Contractor are following. '

Lot Payment Schedule:
For Lot 1;

1) 70% final payment for the Lot 1 within forty-five (45) days after the
design freeze against invoice only. Final payment shall be based on Utilization
Requests (“UR”). The UR is issued by the Ministry of Finance of Vietnam
based on payment instruction from the Employer. The Employer undertakes to
ensure that the UR is issued without delay after the conditions for the payment
have been fulfilled.

For Lot 2-13;

1) 50% scheduled payment for each individual Lot by irrevocable and
confirmed Letter of Credit against shipping documents inclusive of packing list,
certificate of origin, invoice, and certificate of quantity.

2) 20% final payment for each individual Lot within forty-five (45) days after
SAT of the Supplies of the respective Lot against SAT certificate, invoice and
the Warranty Guarantee. Final payment shall be based on Utilization Requests
("UR"). The UR is issued by the Ministry of Finance of Vietnam based on
payment instruction from the Employer. The Employer undertakes to ensure
that the UR is issued without delay after the conditions for the payment have
been fulfilled.

The Contractor has right to cease any further shipments or works in case the
payments have not been made according to this Contract.

124 Delayed Payment
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The Contractor has the right to cease any further shipments or works in case
the payments have not been made according to this contract within forty-five
(45) days. i

125 Currenciss of Payment
The Contract Price shall be paid in Euro.

13. TERMINATION BY EMPLOYER
131 Notice to Correct

If the Contractor fails to carry out any obligation under the Contract, the
Employer may by notice require the Contractor to make good the failure and to
remedy it within a reasonable time.

13.2 Termination by Employer

The Employer shall be entitied to terminate the Contract by giving of at least |
forty-five (45) days' written notice of its intention to do so, if the Contractor.

(2) fails to issue the Performance Guarantee and does not rectify the failure
with the said period of at least forty-five (45) days,

() abandons the whole of the Works for period of sixty (60) days without
reasonable excuse, or otherwise plainly demonstrates the intention not
to continue performance of his obligations under the Contract,

(¢}  without reasonable excuse fails:

(i) to commence reasonzble actions to rectify the Contractor's
material breach of the Contract within sixty (80) days after the
Contractor's receipt of a detailed written notice specifying such
breach,

(d) subcontracts the whole of the Works or assigné the whole of the
Contract without the required agreement,

(e) bacomes bankrupt or insolvent, goes into liquidation, has a receiving or
administration order made agazinst him, compounds with his creditors, or
carries on business under a receiver, trustee or manager for the benefit
of his creditors, or

() is found 1o be in violation of any applicable bribery Laws related to the
Contract. :

In any of these events or circumstances, the Employer may, upon giving the
szid forty-five (45) days’ notice to the Contractor, terminate the Contract and
expel the Contractor from the Site. However, in the case of sub-paragraph (€)
or (f), the Employer may by notice terminate the Contract immediately.



13.3

13.4

14.
14.1

The Employer’s election to terminate the Contract shall not prejudice any other
rights of the Employer, under the Contract or otherwise.

The Contractor shall then leave the Site and deliver design documents made
by or for him, to the Employer. However, the Contractor shall use his best
efforts to comply immediately with any reasonable instructions included in the
notice (i) for the assignment of any subcontract, and (i) for the protection of life
or property or for the safety of the Warks.

After termination, the Employer may complete the Works and/or arrange for
any other entities to do so- The Employer and these entities may then use any
Goods, Contractor's Documents and other design documents made by or on
behalf of the Contractor and as are delivered to the Employer prior to the date
of the termination. '

The Employer shall then give notice that the Contractor's Equipment and
Temporary Works will be released to the Contractor at or near the Site. The
Contractor shall promptly arrange their removal, at the risk and cost of the
Contractor. However, if by the time the Coniractor has failed to make a
payment due to the Employer, these items may be sold by the Employer in
order to recover this payment. Any balance of the proceeds shall then be paid
to the Contractor.

Valuation at Date of Termination

As soon as practicable after a notice of termination under Sub-Clause 13.2
[Termination by Employsr] has taken effect, the Contractor shall submit to the
Employer a calculation on the value of the Works, Goods and Contractor's
Documents, and any other sums due to the Contractor for work executed in
accordance with the Contract. Based on the Contractor's calculation the
Parties shall negotiats the final value due to the Contractor. _

Failing an agreement on this matter, this matter shall be referred to dispute
resolution in accordance with the Contract.

Payment after Termination

The final value determined in accordance with Sub-Clause 13.3 [Valuaiion =t
Date of Termination] ebove shall be paid to the Contractor within forty-five (45)
days after such determination.

SUSPENSION AND TERMINATION BY CONTRACTOR
Contractor's Entitlement to Suspend Werk

It the Employer fails to pay any sum due to the Contractor in accordance with
tne Contract, the Contractor may, after giving not less than 45 days notice 1o
the Employer, suspend work (or reduce the rate of work) unless and untll the
Contractor has received any such payment.
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The Contractor's action shall not prejudice his entittements to financing
charges under Sub-Clause 12.4 [Delayed Payment] and to termination under
Sub-Clduse 14.2 [Termination by Contractor].

If the Gontractor subsequently receives such payment before giving a notice of
termination, the Contractor shall resume normal working as soon as is
reasonably practicable.

If the Contractor suffers delay as a result of suspending work (or reducing the
rate of work) in accordance with this Sub-Clause, the Contractor shall give
notice to the Employer and-shall be entitled tor

(&) an extension of time for any such delay, it completion is or will be
delayed, under Sub-Clause 7.4 [Extension of Time for Completion.

142 Termination by Contractor

The Contractor shall be entitled to terminate the Contract if: ;r

() the Contractor does not receive the reasonable evidence within 42 days
after giving notice under Sub-Clause 14.1 [Contractor's Entitlement to
Suspend Work] in respect of a failure to comply with Sub-Clause 2.4
[Employer’s Financial Arrangements], or the Employer's payment
obligations in accordance with the Contract,

(b) the Employer substantially fails to perform his obligations under the
Contract, and does not rectify the situation within forty-five (45) days,

(¢) the Employer fails to comply with Sub-Clause 1.8 [Assignment],

(d) a prolonged suspension affects the whole of the Works as described in
Sub-Clause 7.10 [Prolonged Suspension], or

(e) the Employer becomes bankrupt or insolvent, goes into liquidation, has
a receiving or administration order made against him, compounds with
his creditors, or carries on business under & receiver, trusiee or
manager for the benefit of his creditors.

In any of these events or circumstances, the Contractor may, upon giving 45
days' notice to the Employer, terminate the Contract. However, in the case of
sub-paragraph (d) or (g), the Coniractor may by notice terminate the Contract
immediately.

The Coniractor's election to terminate the Contract shall not prejudice any
other rights of the Contractor, under the Contract or otherwise.

143 Cessation of Work and Removal of Contractor’s Equipment

After 2 notice of termination under Sub-Clause 14.2 [Temmination by
Contractor] has taken effect, the Contractor shall promptly.
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(@) cease all further work, except for such work as may have been
instructed by the Emphyer for the pmtac:t:nn of life or property or for the
safety of the Works.

(b) hand over Supplies and other work, for which the Contractor has
received payment, and

(¢)  remove all Contractor's Eqmpment from the Site, except as necessary
for safety, and leave the Site. : N

144 Payment on Termination

After a notice of termination under Sub-Clause 14.2 [Termination by
Contracfor] has taken effect, the Employer shall prurnpt!y;

(a) retun the Performance Guarantee and the Warranty Guarantee to the
Contractor, and

(b)  pay the Contractor in accordance with the below.

Contractor shall submit to the Employer a calculation an the value of the
Supplies to agree or determine the value of the Works, Goods and
Contractor's Documents, delivered to the Employer prior to the date of
termination and any other sums due to the Contractor for Work exscuted in

accordance with the Contract.

Based on the Contractor’s calculation the Parties shall negotiate the final value
due to the Contractor.

Failing an agreement on this matter, this matter shall be referred to dispute
resolution in accordance with the Contract.

The final value determined in accordance with this Clause shall be paid to the
Contractor within forty-five (45) days after such determination.

15. RISK AND RESPONSIBILITY

181 Indemnities

The Contractor shall indemnify and hold harmless the Employer, the
Employer’s Personnel, and their respective agents, against and from all claims,
damages, losses and expenses {lncludmg legal fess and expenses) in respect
of:

(2) bodily injury, sickness, disease or death of any person whatscaver
arising out of or in the course of or by resson of the Contractor's design
(it any), the exacution and completion of the Works and the remadying
of any defects, unless safiributable to any negligance, willful act or
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breach of the Contract by the Employer, the Employer's Personnel, or
any of their respective agents, contractors other than the Contractor, or
any third party for which the Contractor is not responsible, and

(b) damage to or loss of any property, real or personal (other than the
Works), to the extent that such damage or loss:

(i) arises out of or in the course of or by reason of the Contractor's
design (if any), the execution and completion of the Works and
the remedying of any defects, and

(i) is attributable to any negligence, willful act or breach of the
Contract by the Contractor, the Contractor's Personnel, their
respective agents, or anyone directly or indirectly employed by
any of them.

The Employer shall indemnify and hold hammless the Contractor, the
Contractor's Personnel, and their respective agents, against and from all
claims, damages, losses and expenses (including legal fees and expenses) in
respect of (1) bodily injury, sickness, disease or death, which is attributable to
any negligence, willful act of breach of the Contract by the Employer, the
Employer's Personnel, or any of their respective agents, contractors other than
the Contractor, or any third party for which the Contractor is not responsible,
and (2) the matters for which liability may be excluded from insurance
coverage, as described in Clause 16 [Insurance].

15.2 Contractor's Care of the Works

The Contractor shall take full responsibility for the care of the Works and
Goods from the Commencement Date until the SAT certificate is issued (or is
deemed to be issued under Sub-Clause 9.1 [Taking Over of the Works and
Sactions]) for the Works, when responsibility for the care of the Works shall
pass to the Employer. If a Taking-Over Certificate is issued (or is s0 deemed to
be issued) for any Section or part of the Works, responsibility for the care of
the Section on part shall then pass to the Employer. ' ° "+ °

After responsibility has accordingly passed to the Employer, the Contractor
shall tzke responsibility for the care of any work, which is outstanding on the
date stated in a SAT certificats, until this outstanding work has been
completed.

If any loss or damage happens to the Works, Goods or Contractor's
Documents during the period when the Contractor is responsible for the care,
from any cause not listed in Sub-Clause 15.3 [Employers Risks], the
Contractor shall rectify the loss or damage at the Contractor’s risk and cost, s0
that the Works, Goods and Contractor's Documents conform with the Contract.

The Contractor shall be liable for any loss or damage caused by any actions
performed by the Contractor afier & SAT certificate has been issued.



15.3 Employer’s Risks

_ The risks referred to in Sub-Clause 15.4 [Conssquencss of Employer’s Risks]
below are:

(a)  war, hostilities (whether war be declared or not), invasion, act of foreign
enemies,

(b)  rebellion, terrorism, revolution, insurrection, military or usurped power,
or civil war, within the Country,

(c)  riot, commotion or disorder within the Country by persons, other than
the Contractor’'s Personnel and other employees of the Contractor and
Subcontractors,

(d) munitions of war, explosives materials, ionizing radiation or
contamination by radio-activity, within the Country, expect as may be
attributable to the Contractor's use of such munitions, explosives,
radiation or radio-activity,

(e) pressure waves caused by aircraft or other aerial devices traveling at
sonic or supersonic speeds,

(f) use or occupation by the Empioyer of any part of the Permanent Works,

(g) design of any part of the Works by the Employer's Personnel or by
others for whom the Employer is responsible, and

(h)  any operation of the forces of nature which is unforeseeable or against
which an experienced contractor could not reasonably hava been
expected to have taken adequate preventative precautions.

15.4 Conssquences of Employer's Risks

If and to the exient that any of the risks lisied in Sub-Clause 15.3 [Employer’s
Risks] above results in loss or damage to the Works, Goods or Contractor's
Documents, the Contractor shall promptly give notice to the Employer and
shall rectify this loss or damage to the extent required by the Employer.

If the Contractor suffers delay and/or incure cost from rectifying this loss or
damage, the Contractor shall give a further notice to the Employer and shall be
entitled to:

(@) an exiension of time for any such delay, if completion is or will be
delayed under Sub-Clause 7.4 [Extension of Time for Completion].

165 Intellectual and Industrial Property Righis

43/? ‘



iy

i

In this Sub-Clause, “infingement’” means an infringement (or alleged
infringement of any patent, registered design, copyright, trademark, trade
name, trade secret or other intellectual or industrial property right relating o
the Works, and “claim” means a claim (or proceedings pursuing a claim)
alleging an infringement.

Whenever a Party does not give notice to the other Party of any claim within 28
days of receiving the claim, this first Party shall be deemed to have waived his
right to indemnity under this Sub-Clause. :

- The Employer shall indemnify and hold the Contractor harmless against and

S yty
_in "

im alleging an infringément, which'is or was: s —=— S .

from any cl

() =an unavoidable result of the Contractor's compliance with the
Employer's Requirements, or

()  a result of any Works being used by the Employer:
(i for a purpose other than that indicated by the Contract, or

(i)  in conjunction with anythihg not supplied by the Contractor,
unless such use was disclosed to the Contractor prior to the
Commencement Date or is stated in the Contract.

The Contractor shall indemnify and hold the Employer harmless against and
from any other claim which arises out of or in relation to (i) the Contractor's
design, manufacture, construction or execution of the Works, (i) the use of
Contractor's Equipment, or (i) the proper use of the Works as indicated in the
Contract.

If a Party is entitied to be indemnified under this Sub-Clause, the indemnifying
Party may (at its cost) conduct negotiations for the settlement of the claim, and
any litigation or arbitration, which may arise from it. The other Party sha!i,' at
the request and cost of the indemnifying Party, assist in contesting the claim.
This other Party (and its Personnel) shall not make any admission, which might
be prejudicial to the indemnifying Party, unless the indemnifying Party failed to
take over the conduct of any negotiations, litigation or arbitration upon being
requestad to do so by such other Party.

The indemnity under this Sub-Ciause is limited, and shall not extend to
infringements resulting from:

() use or adaptation by the Coniractor of the Employsr's parts, designs or
specific instructions;

(if) franchise, uss or sale of Supplies by the Employer in combination with other
equipment or devices, for which Supplies were not designad;
(ili) alterations of Supplies by the Employer;

(iv) patent, trademark, copyright or registsred design to which the Employer or
any entity releted directly or indirectly to the Employer has any direct or indirect
interest; or
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(v) the Employer's failure to take into use, if applicable, updated components
delivered by the Contractor for avoiding the infringement.

15.6 Limitation of Liability

Meither Party shall be liable to the other Party for loss of use of any Works,
loss of profit, loss of any coniract or for any indirect or consequential loss or
damage which may be sufiered by the other Party in connection with the
Contract, other than under Sub-Clause 14.4 [Payment on Termination] and
Sub-Clause 15.1 [Indemnities]. The foregoing exclusions shall not apply to the
Contractor’'s entitlement to profit where specifically and explicitly granted under
the Contract.

The total liability of the Contractor to the Employer, under or in connection with
the Contract other than under Sub-Clause 3.19 [Electricity, Wafer and Gas],
Sub-Clause 15.1 [Indemnities) and Sub-Clause 15.5 [Intellectual and Industrial
Froperly Rights], shall not exceed the Contract Price or part thereof actually
paid to the Contractor.

This Sub-Clause shall not limit liability in any case of fraud, deliberate default
or gross negligence by the defaulting Party.
16. INSURANCE

16,1 Genera! Requireaments for Insurances

In this Clause, “Insuring Party” means, for each type of insurance, the Parly
responsible for effecting and maintaining the insurance specified in the
relevant Sub-Clause.

Wheraver the Contractor is the insuring Party, each insurance shall be effected
with reputable insurers.

Wherever the Employer is the insuring Party, each insurance shall be effected
with insurers and in terms consistent with industry standards.

Ezch policy insuring against loss or damage shall provide for payments to be
made in the currencies specified in each such policy.

The ralevant insuring party shall, upon request and within reasonable times
submit to the other Party:

(a) evidence that the insurances described in this Clause have been
effected, and

(o) general descriptions of the coverage of the policies for the insurance
described in Sub-Clause 16.2 [Insurance for Works] and Sub-Clause
16.3 [Insurance against Injury to Persons and Damage to Property].

Each Party shall comply with the conditions stipulated in each of the insurance
palicies. The inswring Party shall keep the insurers informed of any relevant
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changes to the execution of the Works and ensure that insurance is
maintained in accordance with this Clause.

Each Party shall notify the other Party of any material alteration to the terms of
any insurance.

If the insuring Party fails to effect and keep in force of any of the insurances it
is required to effect and maintain under the Contract, or fails to provide
satisfactory evidence in accordance with this Sub-Clause, the other Party may
(at its option and without prejudice to any other right or remedy) efiect
insurance for the relevant coverage and pay the premiums due. The insuring
Party shall pay the amount of these premiums to the other Party, and the
Contract Price shall be adjusted accordingly.

Nothing in this Clause limits the obligations, liabilities or responsibilities of the
Contractor or the Employer, under the other terms of the Contract or otherwise.
Any amounts not insured or not recovered from the insurers shall be borne by
the Contractor andfor the Employer in accordance with the obligafions,
liabilities or responsibilities of the Contract. However, if the insuring Party fails
to effect and keep in force an insurance which is available and which it is
required to effect and maintain under the Contract, and the other Party neither
approves the omission nor effects insurance for the coverage relevant to this
default, any moneys which should have been recoverable under this insurance
shall be paid by the insuring Parly, but subject to the limitations set forth in
Sub-Clause 15.6 [Limitation of Liability].

15.3 Insurance for Works -

The insuring Party shall insure the Works for not lzss than Euro 5,000,000.00
(Five Miliion Euro only) . This insurance shall be effective from the date by
which the evidence is to be submitted under sub-paragraph () of Sub-Clauss
16.1 [General Requirements for Insurances), until the date of issue of the
Taking-Over Certificate for the Works.

The insuring Party shall maintain this insurance to provide coverage uniil the
date of issue of the SAT certificate, for loss or damage for which the Contractor
is liable under the Contract and the Law epplicable to the Contract and which
arises from a cause occurring prior to the issue of the SAT certificale.

Unless otherwise stated in the Contract, insurance under this Sub-Clause:

(8) shallbe effected and maintained by the Contracter as insuring Party,

(b)  shall cover all loss and damags,
(€) mayhowever exclude loss of, damage to, and reinstatement of:

(i) a part of the Works which is in a defective condition due 1o a
defect in its design, matarials or workmanship (but coverage shall
include any other parts which are lost or damaged as a direct

51,
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result of this defective condition and not as described in sub-
paragraph (ii) below), :

(if) a part of the Works which is lost or damaged in order to reinstate
any other part of the Works if this other part is in @ defective
condition due to a defect in its design, materials or workmanship,

(ivy a part of the Works which has been taken over by the Employer,
except to the extent that the Contractor is liable for the loss or
damage, and

(v)  Goods while they are not in the Country, and

(vi)  Any other exclusion of loss, damage or re-instatement as per the
terms and conditions of any such insurance policy.

16.3 Insurance against Injury to Persons and Damage to Property

The insuring Party shall insure against that Party's liability for any loss,
damage, death or bodily injury which may occur to any physical property
(except things insured under Sub-Clause 16.2 [Insurance for Works] or to any
person (except persons insured under Sub-Clause 16.4 [Insurance of
Contractor's Personnel], for which the Party is liable under the Contract, and
which may arise out of the Contractor's performance of the Contract aﬂd
occurring before the issue of the SAT certificate.

Unless otherwise stated in the Contract, the insurances specified in this Sub-
Clause:

(a) shall be effected and maintained by the Contractor as insuring Party,

(b) shall be extended to cover liability for ali loss and damage to the
Employer's property (except things insured under Sub-Clause 16.2
[Insurance for Works]) arising out of the Contractor's performance of ths

Contract, and

(¢) may however exclude liability to the extent that arises from:

()  the Employer’s right to have the Permanent Works exscutad on,
over, under, in or through any land, and to occupy this land for
the Permanent Works,

(ii) damage which is an unavoidable result of the Contractor's
obligations to execute the Works and remedy any defecis,

(i) a cause listed in Sub-Clause 15.3 [Empioyer's Risks], and

(iv) Any other excluded event or occurance as per the terms and
conditions of any such insurance palicy.
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Insurance of Gpnh'a:tur's Personnel

The Contractor shall effect and maintain insurance against liability for claims,
damages, losses and expenses (including legal fees and expenses) arising
from injury, sickness, disease or death of any person employed by the
Contractor or any other of the Contractor's Personnel.

The insurance shall be maintained in full force and effect during the whole time
that these personnel are assisting in the execution of the Works. For a
Subcontractor's employees, the insurance may be effected by the
gfﬂnﬁacmr. but the Contractor shall be responsible for campliance with this
use. :

FORCE MAJEURE
Definition of Force Majeure

In this Clause, “Force Majeure” rneans an exceptional event or circumstance: |
(@) which is beyond a Party’s control,

(b)  which such Party could not reasonably have foreseen before entering
into the Contract,

(c) which, having arisen, such Party could not reasonably have avoided or
overcoms, and

(d)  which is not substantially atiributable to the Far‘iy -in\mking Force
Majeure.

Force Majeure may include but is not limited to exceptional events or
circumstances of the kind listed below, so long as conditions (a) to (d) above
are satisfied:

() ~ war, hostilities (whether war be dedared or not), invasion, act of
- forelgn enemies,

(i)  rebellion, terrorism, revolution, insurrection, military or usurped
power, or civil war,

(if) riot, commation, disorder, strike or lockout by persons other than
the Contractor's Personnel and other employses of the
Contractor and Sub-contractors,

(iv) munitions of war, explosive materials, ionizing radiation or
contamination by radio-activity, except as may be atiributable ©
the Contractor's uss of such munitions, explosives, radiation or
radio-activity,
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(v) 'natural catastrophes such as earthquake, hurricane, typhoon or
volcanic activity,

(vi) widespread diseases,

{vii} shortage of power, telecommunication, fuel, or means of
transportation or similar events, and

(viii) import, export or currency restriction or embargo and with respect
to the Contractor's performance, regulations or acts (or failures to
act) of any governmental or other authority.

17.2 HNotice of Force Majeure

If 2 Party is or will be prevented from performing any of its obligations under
the Contract by Force Majeure, then it shall give notice to the other Party of the
event or circumstances constituting the Force Majeure and shall specify the
obligations, the performance of which is or will be prevented. The notice shall
be given within 14 days after the Party became aware of the relevant event or
circumstance constituting Force Majeure.

The Party shall, having given notice, be excused from the performance of such
obligations for so long as such Force Majeure prevents it from performing
them.

Notwithstanding any other provision of this Clause, Force Majeure shall not
apply to obligations nf either Party to make payments to the other Party under
the Contract.

17.3  Duty to Minimize Delay

Each Party shall at all times use all reasonable endeavours to minimize any
delay in the performance of the Contract as a result of Force Majeure.

A Party shall give notice to the other Party when it ceases to be affected by the
Force Majeure.

17.4 Consequence of Force Majeure
If the Contractor is preventad from performing any of his obligations under the
Contract by Force Majeure of which notice has been given under Sub-Clauss
17.2 [Notice of Force Majeure], and suffers delay by reason of such Force
Majeure, the Contractor shall be entitiad to:

() an extsnsion of time for any such delay, if completion is or will be
gelaysd.
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17.5 Force Majeure Affecting Subcontractor

If any Subcontractor is entitled under any contract or agreement relating to the
Works to relief from force majeure on terms additional to or broader than those
specified in this Clause, such additional or broader faorce majeure events or
circumstances shall not excuse the Contractor's non-performance or entitle
him to relief under this Clause.

17.6  Optional Termination, Payment and Release

If the execution of substantially all the Works in progress is prevented for a
continuous period of 84 days by reason of Force Majeure of which notice has
been given under Sub-Clause 17.2 [Notice of Force Majeure], or for multiple
periods which total more than 140 days due to the same notified Force
Majeure, then either Party may give to the other Party a notice of termination of
the Contract. In this event, the termination shall take effect 7 days after the |
‘notice is given, and the Contractor shall proceed in accordance with Sub- |
Clause 14.3 [Cessation of Work and Removal of Contractor's Equipment], and
the Employer shall pay the Contractor in accordance with Sub-Clause 14.4
|Payment on Termination). .

17.7 HRelease from Performance under the Law

Notwithstanding any other provision of this Clause, if any event or

circumstance outside the control of the Parties (including, but not limited to«
Force Majeure) arises which makes it impossible or unlawful for either or both

Parlies to fulfil its or their contractus! obligations or which, under the law

governing the Contract, entities the parties to be released from further

performance of the Contract, then upon notice by either Party to other Party of

such event or circumstance:

(@) the Parties shall be discharged from further perfonnanﬂe, without
prejudice to the rights of either Party in respect of any previous breach
of the Contract, and

(b) the sum payable by the Employer to the Contractor shall be the same
as would have been payable under Sub-Clause 17.6 [Optional

Termination, Payment and Release] if the Contract had been terminated
under Sub-Clause 17.6 [Optional Termination, Payment and Release].

18. CLAIM, DISPUTES AND ARBITRATION

181 Contractor's Claims
If the Contractor considers himself to be entitied to any extension of the Time
for Completion and/or any additional payment, under the Contract or otherwise
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in connection with the Contract, the Contractor shall give notice to the
Employer, describing the event or circumstance giving rise to the claim. The
notice shall be given as soon as practicable.

The Contractor may also submit any other notices, which are required by the
Contract, and supporting particulars for the claim, all as relevant 1o such event
or circumstance.

The Contractor shall keep such contemporary records as may be necessary to
substantiate any claim

Within 42 days after the Contractor became aware of the event or
circumstance giving rise to the claim, or within such other period as may be
proposed by the Contractor and approved by the Employer, the Contractor
shall send to the Employer a claim which includes supporting particulars of the
basis of the claim and of the extension of time and/or additional payment
claimed. If the event or circumstance giving rise fo the claim has a continuing
effect

() this claim shall be considered as interim;

(b) the Contractor shall send further interim at monthly intervals, giving the
accumulated delay and/or amount claimed, and such further particulars
as the Employer may reasonably require; and

(c) the Contractor shall send a final claim within reasonable time after the
end of the effects resulting from the event or circumstance, or within
such other period as may be proposed by the Contractor and approved
by the Employer.

Based on the Contractor's claim, the Parties shall negatiate and agree on the
effects of such claim io time schedule and/or Contract Price and Parties’
obligations and responsibilities. Failing an agreement on these matters, they
shall be referred to dispute resolution in accordance with this Clause 18
[Claim, Disputes and Arbitration].

18.2  Amicable Seftlemant

The Parties shall first attempt to settle any dispute relating to or arising from
the Contract through good faith negotiations between the Parties' responsibie
project personnel. .

If the Parties’ responsibls Project personnel fail to reach an agreement on the
dispute, they shall refer the matter to the Parties' top management level
personnsl.

48.3 Arbitration

5%3



Unless setiled amicably, any dispute shall be finally settied by binding
arbitration in accordance with the Rules of Arbitration of the International
Chamber of Commerce. The arbitral tribunal shall consist of three (3)
arbitrators. Each Party shall appoint one (1) arbitrator, and the chairman shall
be appointed in accordance with the Arbitration Rules of the International
Chamber of Commerce. Any court having jurisdiction over the matter may
enter judgment on the arbitration award. The arbitration shall be held in
Singapore, and be conducted in the English language.

Arbitration may be commenced prior to or after completion of the Works. The
rights and obligations of the Parties shall not be altered by reason of any

——arbitration being conducted during the progress of the Works.
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19. Signatures

This Contract has been drawn in eight (8) identical original copies duly signed
by the Parties’ authorized representatives. :

[n , on IH_M:—I QHM

For and on behalf of For and on behalf of
VAISALA OYJ OMAL, HYDRO-
SERVICE,

-
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Annex 2 Prices and Payment Terms
Annex 3 Price Schedule
Annex 4 Project Plan
Annex 5 Sites
Annex 8 FAT Regulations
Annex7 SAT Regulations.
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Annex 11 Warmanty Guarantee
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9. BAO CAO KHOA HQOC TONG QUAN



DO0OR?S
BO TAINGUYEN VA MOI TRUONG CONG HOA XA HOQI CHU NGHIA VIET NAM
) VIEN KHOA HQC Déc lip - Ty do - Hanh phic
KHI TUQNG THUY VAN VA BIEN DOI KHIi HAU

BAO CAO KHOA HQC TONG QUAN

A. THONG TIN CA NHAN
l. Ho vé tén mg vién: Tran Hong Théi
2. Ngay thang nim sinh: 04/8/1974; Nam []; Nt O ; Dan tée: Kinh
3. Qué quén: x&/phuomg, huyén/quén, tinh/thanh phd: Kim Lde, Can Loc, Ha Tinh.
4. Quid trinh duge déo tao (DH, ThS, TS, TSKH):
- Puge cdp bing DH ngay 30 thing 9 nim 1997 Nganh: K§ thuét va cdng nghé, chuyén
nganh: Ty déng hoa diéu khién qua trinh nhiét niing,
Noi cap bang DH (trwdmg, nude): Treéng Pai hoe Nang lugng Matxcova, Cong hoa
Lién N
- DBugc cap bang ThS ngay 01 thang 7 nam 1998, Nganh: K¥ thufit va cong nghé, chuyén
nganh: Ty dong héa dicu khién qua trinh nhiét ning.
Noi cip bing ThS (truémg, nudc): Trrdmg Pai hoe Ning lwgng Matxcova, Cong hoa
Lién ban Ngﬂ.
- Puge :gp bang TS ngay 08 thang 7 nim 2005, nganh: Khoa hoc Trai P4t va Toén hoc,
chuyén nganh: Tinh todn khoa hgc trong linh vye Thuy viin - Méi trudmg.
Noi cdp bing TS (trudmg, nuéc): Pai hoc tdng hop Heidelberg, Céng hoa Lién bang
Birc.
Chitc vu hién nay: Téng cuc truémg; Chire vu cao nhét da qua: Téng cuc trudmg
Co quan céng tac hién nay: Téng cuc Khi trgng Thity vén
Thinh gidng tai co s&r gigo duc dai hoe (néu co):
1. Truémg Pai hoc Khoa hoc Ty nhién - Pai hoc Qubc gia Ha Nji.
Nganh: Khoa hoc Trdi D4t; Chuyén nganh: Thiy viin hoc.
2. Vién Khoa hoc Khi tugng Thiy vin va Méi truomg (dde tao Tién si);
Nganh: Khoa hoc Trdi Dét; Chuyén nganh: Quan 1y Tai nguyén va Moi trudng;
Thity van hoe; Bién d6i khi hiu va phét trién bén vimg.
3. Khoa Céc khoa hoc lién nganh Dai hoe Quéc gia Ha Nji (trude day 1a Khoa Dio tao
sau Pai hoe, Dai hoc Québc gia Ha N§i).
Nganh; Khoa hoc Tréi Ddt; Chuyén nganh: Bién dbi khi hau.
8. P nghi huu tir thing.......ndm........ (chua nghi hou)........
9. Hién nay 12 (danh ddu vao & phi hop):
Gidng vién O; Giang vién thinh gidng []; Nghién ctru vién O: Cén bé quan ly [¥]: Céc
cong tac khac O; Huu tri O
B. NOI DUNG BAO CAO
Nam 1998, khi tr& thinh nghién ciu sinh tai Trung tAm tinh todn khoa hoc lién nginh
(Interdisciplinary Center for Scientific Computing - IWR), Bai hoc Téng hop Heidelberg }'J'ng
vién duge tiép cin véi phuong phap nghién ciru khoa hoc lién nganh (Khoa hoc Trdi Dét va
Khoa hoe tinh todn), nim 2005 da bdo vé thanh cong Lufn 4n tién si nganh Khoa hoc Trdi Dit
va Todn hoc (chuyén nganh: Phuong phép tinh trong khoa hoc thity viin vi méi truémg) véi dé
tai “Phuong phdp sb gidi bai todn mé phong, xdc dinh tham sé va diéu khién t9i wu cho hé
thong song Hong - séng Thdi Binh”. V& nude tir thang B ndm 2005 dén thang 1/2014, Ung
vién lam vic tai Vién Khoa hoc Khi twgng Thiy vin va Mbi truomg, BO Tai nguyén vi Mai
truomg, ngach nghién efru vién (Nghién ciru vién chinh) va gidng vién kiém nhi¢m. Tir 1/2014
nay Ung vién lam viéc tai Trung tim Khi twong Thiy van qubc gia nay 1 Téng cuc Khi

S ENA



0008”8
tugng Thiy véin, B T&i nguyén va Méi trudmg. Nam 2011, Ung vién vinh dy duge céng nhén
l4 Phé Gigio s ngénh Khoa hge Trai Dat, lién nganh Khoa hoc Tréi Dét - Mé. Trén moi linh vuc
cong tie Ung vién déu cb géing hét sirc phyuc vy sy nghiép phét trién nganh khi tugng thiy van
noi chung va cong tic dao tao, nghién ciru néi riéng. Dudi diy 12 mot sb két qua cia cic hoat
dong do.

1. NGHIEN CUU KHOA HOC

Lé cén b§ nghién cir khoa hoc kiém cong tic giang day, ]:l'ng vién 44 dinh hudémg rd cdng
tac nghién ciru khoa hoc cia minh véi 3 myc tiéu chinh: (1) Gin myc tiéu nghién ciu véi phyc
vu hi¢u qua sy phét trién kinh 1€ - x4 héi, cong tac quén ly vé tai nguyén nudc va mbi trudng;
(2) Gén lién cong tac nghién ciru khoa hoc véi cong tic gidng day va dao tao; (3) Phét trién, mdr
rgng huéng nghién ciru img dung thinh qua khoa hoc vao thue tién. Cac cong trinh khoa hoc tip
trung vao 01 hudmg chinh: .

(1) Phat trién phurong phap 56, mé hinh todn gidi bai todn md phong, xdc dinh thing s6 tr
dong; diéu khién, dy béo trong linh vuc thuy vin, tai nguyén nudc va mdi truémg (mg dung cho
nghién ciru lin nganh vé bién ddi khi hiu va tic ddng ctia né dén méi trudmg - kinh té - x4 hoi.

Trong sudt qué trinh nghién ciru khoa hoc va gidng day ciia minh, dgc biét tir ndm 2012
(sau khi Ung vién duge Nha nuéce cdng nhin hoc ham Phé Gido sur), Ung vién di ¥ thire duoc
riing, bén canh nhiém vu tryc tiép nghién ciru khoa hoc va gidng day, viéc dinh hwéng nghién
ciru, thanh Idp, duy tri va phat trién cdc nhém nghién ciru (Nhom) bén vimg dbi véi nén khoa
hoc ndi chung va khoa hoc Trdi Pt néi riéng la mdt viéc cd ¥ nghia quan trong. Vi vdy, trong
hai huémg nghién ctru chinh ciia minh, Ung vién ludn trdn tré, phin tich nhim d3t ra cic bai
toén, céic vin dé nghién cir cy thé, c6 tinh méi, sang tao va khoa hoc. Két qua dat duoc tai mdi
bai todn, van dé nghién ciru 14 co s¢ cho c4c cong bd khoa hoe, céc gido trinh, séch chuyén khio
va ludn ludn gin chit véi cong tic ddo tao, Hai hudng nghién cim chinh cia Ung vién duge
trinh bay cu thé nhir sau:

1. Phit trién phwong phap s6, mé hinh todn gidi bai todn mé phong, xdc dinh théng sé twr
ddng; diéu khién, dy bdo trong linh vire thily vin, tai nguyén nwréc vi méi trrdng

1.1 Phit trién phwong phdp, ki thudt tinh todn (Numerical methods); iimg dung va phdt
trién cic phin mém ma nguﬁn ma ket hgp voi sir dung cdc md hinh djng Iee thuong mai,
cdc mé hinh thong ké dé gidi quyét cdc vin @é thue tién

May mén dugc hoc tép, 1am vige va truomg thanh tai Trung tdm tinh todn khoa hoc lién
nganh (IWR) Heidelberg, Ung vién nhin thite dirge tinh toan khoa hoc 14 mét céng cu quan
trong, ¢ the két hgp gilra cac mon khoa hoc tw nhién, tin hoc va todn hoc. Vi s hudmg din tin
tinh ctia GS. TSKH. TS danh dy Hans Georg Bock va GS. TSKH. TS danh du Willie Jaeger, hai
nha khoa hoc hang déu ciia CHLB Birc trong linh vire tinh todn khoa hoc, Uﬂg vién da lua chon
hirémg nghién ciru dAu tién cho minh I3 Tinh toan khoa ho¢ trong linh vire khoa hoc Tréi Dét, cu
the 1a linh vyre thiy van - mdi trudmg, Nghién ctru du tién Ung vién thyc hi¢n thanh cdng theo
huéng ndy, bao v thanh céng Luan an tién si “Phuong phdp s6 gidi bai todn mé phong, xdc
dinh tham s6 vé diéu khién 16 1ru cho hé théng Séng Hong - Séng Thdi Bink™. Phuong phdp so
da duge sir dung dé giai hé phuong trinh phi tuyén béc nh’zf dang Hyperbolic Saint - Venant (mé
phong dong chay | chiéu trong séng) véi diém méi 14 da sir dung lwoe d6 hiéu chinh sai sb tai
mdi bude tinh theo thoi gian, nhor d6, 6 16m cia lu6i tinh tai mdi bude tinh dwge lya chon hop
ly, théa mén diéu kién 6n djnh CFL (Courant - Friedrichs- Lewy Condition). M6 hinh chay on
dinh, higu qua hom so v6i cde phuong phép véi budc tinh c6 dinh.

Lén diu tién, Ung vién da xdy dung thanh céng phuong phép xac dinh céc théng so thuy
lyc ciia mo hinh mt cach tr djng thong qua thiét lép va giai bai todn binh phwong thi thiéu.
Trong d6, c4c théng so 1 nghiém cia bai toén i wu, sao cho gid trj myre nude (hodie lru lrong)
tinh toén trong mé hinh “phii hop nhét” véi céc gid trj do dac twong (mg tai cdc tram quan tric
(Hinh 1). Ddy 1 bai toan tdi wu 6 rang bude véi sb chidu rit 16n do viée roi rac hoa hé phuong
trinh Saint - Venant theo khéng gian va thoi gian, dugc gidgi bing phuong phép Gauss-Newton
mé rong (phat trién tai Trung tim tinh todn khoa hoc lién nginh (Das Interdisziplinaere
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Zentrum fuer Wissenschaftliches Rechnen - IWR). Két qua cia nghién ciru ndy di duge cong bd
trong Tgp chi Khi tugng Thiy vin sb 586, 14-22, 2009.

Ngodi viéc xéc dinh thong s6 va md phong dong chay, phuong phép néu trén con cho
phép giai bai todn diéu khién t6i wu. Ung vién da dp
dyung dé tim mét luge d6 didu hanh hd chira thiy dign
Hoa Binh véi muyc tiéu cdt giam 1 hi¢u qué ma vin
dam bao viéc san xudt dién (Hinh 2). Két qua nghién
ciru dwge edng b tai Bdo cdo Hoi nghi Khoa hoc ]

todn quoc vé Cong nghé dir bio Khi tuong Thiy viin
Lan thir VI, Tép 2, trang 45-60, 2001-2005.

Tiép tyc hwéng nghién ctru nay, ndm 2009, Ung
vién di hodn thinh Dé tai cip B “Xay dung mé hink T | -
dvb&anggycam&cd&&uﬁiﬁnv&x&cd@hngﬁn ! - - E -
gdy 6 nhiém cho hq lweu séng Sai Gon - Pong Nai”. i & SV 2
Trong qué trinh thye hién dé tai nay, Ung vién da xdy ﬂ’}zﬁ 5 g et
dymg Nhém nghién cém tai Trung tim Tu vén KTTV g g l1eng
vi BDKH v6i dinh hutng chuyén mén siu vé mb = <
hinh toén mé phéng cdc qué trinh thay dong lyc via =} T 1=
lan truyén chét trong tir nhién: - W A -

- Khai thic, (mg dung cdc phin mém thuong i— e S :
mai, phin mém ma ngudn mé dé giai quyét cac vin [ ~ -
dé thyc tién: mé hinh héa qud trinh vén chuyén bin ~ — .., -
cdt lo img; mé hinh mé phong hién trang va dy bdo . j
xu thé bién déi chét hrong nirée cho hé thong sng bi g
6 nhigm; tinh ton cin bing mwéc cho cic hmu vyge ==
séng. K&t qua nghién ctru duge cong bd trong Tuyén -
tip cong trinh Hoi nghj khoa hge Co hoe Thity Khi
toan qugc, nim 2007.

- Xiy dyng méd hinh dv bdo xu thé dién bién
méi trrdmg nude va khéng khi phil hop véi céc chién :
hrge, ké hoach phit trién kinh té - x3 hoi. il — il

- Xy dymg phuong phap ddnh gid nhanh xdc Hink 2. Higu qua cat giam heu lepng
dinh tai hrong 6 nhidm trén cdc dong séng hep mdt mudc dén hé Hoa Binh (a) va hew hegng
chiéu. muecre tai Ha Noi (B) trdn i nam 2000

- M@& rfng huémg nghién ciru xéc dinh nguén 6 nhiém bing phuong phép giai bai todn
nguoc (Inverse problem): @i xiy dyng thanh cng b md hinh xdc dinh nhanh nguon 6 nhiém
PSQIS (Pollutant Sources Quick Indentification Software) cho khu vyre cira sfng - cia bién,
bién 2 chiéu. B phin mém PSQIS duge T cdng tic thude BO Tai nguyén va Moi truimg p
dung hiéu qua trong viéc thire hién nhiém vy xdc dinh nguyén nhén & nhiém déu trén sudt dai bo
bién Viét Nam vao cubi ndm 2006, ddu nim 2007 dé bdo cdo trudc Chinh phi va truée Qubc
hii.

# &4, & g & & & & N W
T = g
i
E &8 £ 3 ®# 5 & 3 0 =%

vTTeg ey

oy —
#
= & & W

Tir nim 2009 tr&r lai déy, trén co s két qua dy an: “Didu tra, ddnh gid va ednh bdo bién
dgng cua cdc yéu 1o khi twgmg thity vin cé nguy co gdy ton thuong tai nguyén - méi truomg viing
bién vi ddi ven bién Vigt Nam, dé xudt cde gidi phdp phong trénh va teng phd” ciia B Tai
nguyén vd Méi truomg, Ung vién va mot s6 cdng sir thude Vién Khoa hoe Khi twong Thity vin
va Moi trudmg d tdp trung, nghién ciru, img dung vé phat trién cic mé hinh s6 trj mi ngudn mé
bing ngbn ngir FORTRAN, két hgp gilra md hinh khi twong, md hinh thuy ddng lyc éﬁg;u‘u céc
bi todn hromg téc bién - khi quyén. Hién nay, Nhom dang img dyung va phét trién md hinh
DELFT3D trong méi treomg LINUX dé ¢6 thé chay lién hoan véi md hinh khi twong (Weather
Research and Forecast - WRF) trong tinh todn dy béo truéng mye nwde, dong chay, nwde ding
do bio. Qué trinh nghién ciru gitp Ung vién hiéu thiu ddo hon viée nghién ciru vé phuong phép
s6 cho qud trinh thiy dong lyc trong sang cén tich hgp véi mé hinh khi tweng v hai. Nhigu ciu

3
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hoi dit ra trong qué trinh nghién cfmnhimlaurabfrcu'anhngﬁym{}tmﬁngminhhm vé miit
khoa hoc va dong thii nghién ciru sdu hon cdc qué trinh d6.

Tir nim 2014 dén thang 3/2018, sau khi nhin nhiém vy Phé Tdng Gidm dbc phy tréch
cong tac nghién ciru khoa hoc tai Trung tim Khi tugng Thuy vin Gc gia, Ung vién da dinh
hwémg va trye tiép tham gia chi dao mdt s6 dé tai nghién ciru céc cap khac nhau phuc vu céng
tac phong tranh thién tai. Ung vién d3 tiép tuc dédy manh khoa hoc tinh todn véo phyc vy cong
téc dyr bdo, di truc tiép chi dao xdy dung Nhom thude Trung tdm Dy bdo khi tuong thiy van
Trung uong nay 13 Trung tim Dy bdo KTTV qudc gia. Mt bai todn thi vj v& 4p dung phuong
Ehﬁpphﬁnh:rhﬁuhangiﬁi quyét bi todn song dong hre, mua - dong chay mét chiéu di duge
Uhg vién ciing céc ddng nghiép Vién KTTV va BBKH, Trudmg Pai hoe Khoa hoc Ty nhién Ha
N§i nghién ciru thinh cdng vdo ndm 2016, duge chng bd tai Tap chi qudc té (4 finite element
one-dimensional kinematic wave rainfall-runoff model, Pacific Science Review A: Natural
Science and Engineering, 2016, 233-240). Hién tugng x6i & bd trén cde sdng Ca Mau di duge
nghién ciru trong dé tai nghién ciru co ban “Nghién ciru tdc dong ciia song iau dén xdi lo bor va
de xudt gidi phap tw nhién gidm thiéy téc dgng” do Quy phét tl‘igl khoa hoc quéc gia tdi trg. Dé
tai dd dwa ra mdt s6 chi tiéu vé mirc 6 suy giam dd cao va ap lyc song tai dwomg b theo céc
thing sb cia thue vit, ke gﬁ ven sbng Ca Mau, két qua di duoe cong bo trén Tap chi quﬁc té
trong hé thdng SCI (Effect of river vegetation with timber piling on ship wave attenuation:
Investigation by field survey and numerical modeling, Ocean Engineering, 2017, 129, 37-45)
(Hinh 3). Trong nghién ciru nay, md hinh s dya trén h¢ phwong trinh Boussinesq hai chiéu ¢6
xét dén suy giam song do thye vat di duge phit trién dé tinh todn qud trinh lan truyén séng qua
bii thye vit va thye vit két hop vai ké gb.

w2 ‘| g
i+ - - - - —- - - - —=
0 MW &0 w0 RO 0 130 140 160 1RO 200
Lemgih af the tbesy pilimg (i
(a) (b) (©)

Hinh 3. Hinh anh quan trdc séng tau trén séng Ca Mau (a); ké gé va tham thwe vit ven séng Cad
Mau (b); M dé suy giam do cao séng (R/Ro) va dp lue song tau (F/ Fy) rai bo theo chiéu dai
ké go (c). Truomg hop ké két hop vdi thuc vit, va chi sé "0" la cho trudng hop khéng c6 ké va
thure vit.

Ngoii ra, trong mdit dé tai nghién cim cﬁp B§ ndm 2014 - 2016 “Nghién cwu lya chon ma
hinh di bao nudc ding do bdo va dy bae nghiép vu tai Viét Nam”, Nhéom 4 nghién ciru v dp
dung mo hinh tich hop nwéc ding, song va thity triéu (mé hinh SuWAT) véo dir bdo nghiép vy
nwoc ding do bo. Cong nghé dy béo nude ding do bio hién dang duge trién khai vio diyr bdo
nghiép vy & Trung tim Dy béo khi trgng thiy vin Trung wong, sin phim cia dé tii da duge
cong b trén Tap chi va héi thio qudc té cb uy tin Elvervier (Impact of the interaction of surge,
wave and tide on a storm surge on the north coast of Vietnam, Procedia IUTAM, 2017). Két qua
nghién ctru chi ra ring dé dy bio nude ding bio dugc chinh xdc can thiét phéi sir dyung md hinh
s0 tri tich hop thiy trigu, song bién va nuoc ding béo, nhit 14 tai khu vire ven bér ¢6 dia hinh
nong va bién d thuy tricu 1ém nhir ven bién Bic Bd va khu vare ven bién mién Trung ciia Viét
Nam. Két qui nghién ciru duge cdng bd trén Tap chi Khi twgng Thiy vin sb 687-3/2018.
Nghién ciru ciing chi ra rang mrée ding do img xuat birc xa song chi dwge tinh todn day di trén
lodi tinh ¢6 4§ phin giai cao (Hinh 4).
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(a) ) e

Hinh 4. Phan b6 dj cao nude ddng trong bao Washi trong trudng hop: (a) mb hinh khéong tich
hop séng; (b) mé hinh tich hgp séng.

Tir cudi nim 2015 dén nay, hién tugng myc nuée bién ding cao dj thudng tai ven bién
mién Trung va Nam B{ da dugc Nhém trién khai nghién ciru trong 48 tai nghién ciru khoa hoc
va cong nghé cdp Nha nuée do Ung vién trye tiép chi dgo “Nghién ctru nguyén nhin va xd
dung quy trink cong nghé canh bdo, du bao hién tugng muc nwdc bién ddng dj thuwong tai mien
Trung va Nam Bé Viét Nam™. Két qua nghién ciru ban déu di durge cong bd trén Tap chi Khi
tugng Thily vin, sb 676-4/2017. Theo hudmg nghién ciru nay: 02 nghién ctru sinh dd bao vé
thanh céng luéin an tién s7 (TS. D3 Dinh Chién, 2016; TS. Doan Tién Ha, 2016).

Cfic vin dé tip trung nghién ciru theo hwémg nay:

- Xay dyng cong cu tinh todn khoa hoc, tdi wu hoa, quy hoach dong dé giai céc bai todn
trong linh vize Khoa hoc Trai Dit;

- Khai thac nhimg phin mém da ning (thwong mai v md ngudn mé) theo hudmg tich hop
céc nhém mé hinh: Khi twong - khi héu, hai viin - thiy vén, nglp lut, GIS, v.v. dé gidi quyét cic
véin dé thyc té cd tinh chiit tong hop.

1.2 Két hgp sir dung cdc mé hink dfng lwe véi chc cong cu khoa hoc khdc (xdc sudt thong
ké, diéu tra khdo sdt, sinh théi hpe, v.v.) nghién ciru cdc vin dé cé tink ting hop, nhir dong
chay méi triwomg, quy hoach tdi nguyén midc, bién, v.v.

BPinh gia déng chiy méi truémg (DCMT) va quy hoach tai nguyén, mdi truémg nude: 1a
nhirng vin dé twong ddi méi, rit cin thiét dé thyc hién quén 1y tong hop phat trién bén vimg tai
nguyén nuédc. DE nghién ciru ddng chiy méi trudmg cin sir dung tong hop nhiéu phiong phép
nghién ciru: cdc md hinh todn thity vén, thity lwec m6 phong ché dd dong chay, két hgp véi céc
mb hinh tinh todn, phén tich sinh théi mdi truémg dé md phéng céc dieu kién sinh sdng ciia céc
lodi thity sinh, cdc hé sinh thai nwde. Nam 2006, Ung vién chu nhiém dé tai nghién ciru co bén
“Nghién ciru co s¢ khoa hoc trong viée danh gia dong chay mai triwomg”, Két qua nghién ciru da
duge cong bd trén Tap chi Khi tugng Thiy van: S6 568, 2008 va So 603, 2011. Béo céo Héi
nghj khoa hoc toén quic vé cong nghé dy béo khi twgng thily vén Lin thir VI, Tap 2, 2001 -
2005. Ciing xudt pht tir diy, Nhom tiép tuc tham gia nhidu nghién ciru trong huéng ndy:

- Nim 2008 - 2010, Ung vién tham gia D¢ tii cap B Tai nguyén va Méi truomg “Bdnh
gid dong chdy méi trieimg cho song Hong - Thdi Binh", Pé tai cﬁp nhad nudc “Nehién cieu xdc
dinh dong chay méi trieomg ciia hé théng song Héng - song Thdi Binh va dé xudt cdc gidi phdp
duy tri dong chdy moi trwang phit hgp véi cdac yéu cau phat trién bén vitng tai nguyén nuwoc”,
Mai s6 KC.08.22/06-10. M6t s6 két qua da dugc cong bd trén Tap chi Khi twong Thity vén, s6
589, 2010;

- Nam 2009 - 2011, Ung vién duge giao chu tri nhiém vu nghién ciru “Xdc dinh nguong
chiu tai cho séng Nhué - séng Bay” da cd ket qua duge cong bo trén Tap chi Khi tugmg Thiy
van: $6 591, 2010; S6 595, 2010; 50 604, 2011 vit $6 605, 2011. ‘

Tir niim 2006, khi chil tri 1ip quy hoach tdi nguyén nuée cho Iru vire séng Cau, vang kinh
té trong diém Béc bd va khu vire kinh té trong diem phia Nam, Nhom di xdy dyng céc mé hinh
tinh todn: dong chdy tir mua trong hwru vue; md phéng vi dy béo dién bién dong chay, chat
lwgng nude trong cde con song/doan séng; cin bing nuée hé thong theo cde kich bin phit trién
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vé nhing gidi phép cy the nhim: (1) Phin bd, chia sé tai nguyén nude mot céch hop 1, dém bio
sy phét trién hai hoa cla céc nganh trong cic khu vire 1dp quy hoach: (2) Bao vé cac hé sinh
thai, thiy sinh dang bj de doa, hodic c6 nguy co bj de doa; (3) Phong, chong, giam thiéu cdc téc
hai do nude gay ra, nhu: 14, ngfip lut, va dé, v dédp, v.v. Cdc két qua nghién ctru 43 dwge cing
bo tai Tap chi Khi twong Thiy vin: $6 578, 2009 va Sé 604, 2011.

Nim 2009, Ung vién chi tri thye hién nhiém vy “Ldp quy hoach bdo vé méi truwomg heu
viee séng Nhug - song Ddy dén niim 2015 va dinh hudmg dén nam 2020™. Mot sb két qua nghién
ciru dd dupe trinh bay tai céc hdi maaﬁbuém‘ Ha Nji, Melbourne va durge cong bé tai Tap
chi Khi twong Thily vén s6 591, 2010; 86 595, 2010; v& 56 605, 2011. Trong théi gian niy, nhin
thiy vén dé vé dénh gid ché d thity vén tai ving ddng bing séng Hong - Thai Binh rit quan
trong, bén thiin cing cdc nha khoa hoc thuge Vién Hin ldm Khoa hoc Viét Nam va cdc nha khoa
hoc ngodi nude di tién hanh nghién ciru vé ché @6 thily van cho viing ndy. Két qua nghién ciru
di duge cong bd trong bii bdo qubc té ISI (Hydrological regime and water budget of the Red
River Delta (Northern Vietnam), Journal of Asian Earth Sciences, 37, 219-228, 2010).

Céc k quﬁrighiénc&u tiép theo lién quan dén vin dé nay tir ndm 2013 duge cong bd trén
cée Tap chi qudc te, ky yéu hdi thio quoc té, nhu: Water balance and nutrient delivery in a
densely populated delta for a future sustainable environment, Proceedings of HPI, IAHS-
IAPSO-IASPEI Assembly, 2013 va Hydrological regime of a tidal system in the Red River Delta,
northern Vietnam, Proceedings of FRIEND-Water 2014, Modeling the effect of thermal
diffusion process from nuclear power plants in Vietnam, Journal of Energy and Power
Engineering, 8, 403-418, 2017, Genesis and quality of groundwater in the Southeastern region
of Southern Vietmam, Jowrnal of Environmental and Engineering A, 6, 277-292, 2017,
Application of 1D-2D coupled modeling in water quality assessment; A case study in Ca Mau
Peninsula, Vietnam, Physics and Chemistry of the Earth, 2018; Application of a two-
dimensional model for flooding and floodplain simulation: Case study in Tra Khuc-Song Ve
river in Viet Nam, Lowland Technology International, 2018; Application of 2D modeling in
simulation the erosion of dykes on Thach Han river basin in Vieinam, Lowland Technology
International, 2018; Assessing Cumulative Impacts of the Proposed Lower Mekong Basin
Hydropower Cascade on the Mekong River Floodplains and Delta - Overview of Integrated
Modeling Methods and Results, Journal of Hydrology, 2018.

Tir niim 2012, huéng nghién ciru ndy dugc phét trién mét cich ting hop va 16 nét hon véi
viéc chil tri thyre hign thanh céng dé tai nghién ciru cip nha nuéc “Nghién ciiu dnh huing cia
bién @bi khi hiu dén sw bién :‘il tai nguyén mude Pong bing sing Ciru Long”. Dé tai di dat
dwge nhimg muc tiéu rit cu thé: (i) Pua ra duge anh hudng cia bién ddi khi hiu dén sir bién dbi
tdi nguyén nuée mit & Dong bing sdng Ciru Long; (ii) Xéc dinh duge kha ning bio dim ngudn
nuée mit déi véi sy phit trién bén vimg ¢ DBSCL, phong tranh 1i lut cho céc giai doan dén
ndm 2050; (iii) P& xudt cdc giai phap thich img véi BPKH, phuc vu khai thdc va sir dung hop 1§
tdi nguyén nuéc ving DPBSCL. Mét s6 két qua nghién ciru cia dé tdi @3 dugc cong bo tai Tap
chi Khoa hoc Pai hoe Qubc gia Ha Ni: Tap 29, 2013; Tap chi Khi twong Thiy vin: Sé 633,
2013; S6 643, 2014 va xuit ban duge 01 cudn séch chuyén khao “Anh hudng ciia Bién déi khi
hu dén tai nguyén medre va ngdp lut ving Pong bang séng Ciru Long”, NXB Khoa hoc Ty
nhién vd céng nghé, 2014.

Trong nhimg nam diu cong tac tai Vién Khi tugng Thiy vin (nay 14 Vién khoa hoc KTTV
vi BBKH), bin thin nhin thdy néu chi phat huy thé manh truyén théng cua vién vén vé nghién
ciru vé khoa hoc ty nhién thi chi dé nghién ciru khéng phong pht, todn dién va déng gop cho
cudo sdng s& ¢ nhiéu han ché. Tir 2006, Ung vién di cling cdc dong nghiép bit diu nghién ciu
mdt cdch nghiém tic vin dé mang tinh két hop chit ché giita khoa hoc ty nhién va khoa hoc x@
h@i nhiin véin bing nhiém vy “Ddnh gi4 mbi quan h§ twong téc giita thién tai - mbi trwdmg -
d6i nghéo va sinh ké”. Nghién ciru ndy doi hoi sy phéi hop, tich hop nhiéu phuong phap
nghién ciru: mé hinh dgng lyc (md phong céc yéu 16 méi trwomg); diéu tra, khdo sit thyc dja,
khio sit céing déng, khdo sat chuyén gia; phan tich, tdng hop; md hinh thong ké, v.v. San phim
ctia Nhém ma Ung vién tim diic nhat trong hudmg nghién ciru nay 1a B chi thj diu tién & Viét
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Nam di duge UNDP céng bé, long ghép 3 yéu t6 Doi nghéo - Méi trrdmg - Sinh ké, véi 117 chi
thi, trong dé gbm 23 chi thj vé d6i nghéo, 64 chi thj vé& méi trudng va 30 chi thj vé sinh ké. Dinh
huémg n%h.ién ciru ndy di gbp phan tao nén tang cho vige hinh thanh nhitng ma nganh dio tao
tién s¥ vé quén 1y tAi nguyén mdi trudmg, BDKH ngay nay & Vién mé Ung vién may man duge
tham gia trong sudt qué trinh x4y dung v trién khai chuong trinh dao tao.

Niim 2007, khi thye hi¢n nghién ciru xdc dinh céc nguyén nhén giy 6 nhiém méi trudmg
trong va sau thién tai (bdo, 1i, Iut), di dva ra birc tranh téng thé vé nhiing tac déng dén méi
trumg do thién tai cy thé tai 5 tinh: Ninh Binh, Thanh Héa, Ngh¢ An, Ha Tinh va Quéng Binh.
Mgt s0 két qua duge cong bd tai Tap chi Khi tugng Thity vén sé 589, 2010 va nhiéu tap chi, ky
yéu hoi thao khac.

Ung vién tiép tuc duy tri, true tiép tham gia va t6 chitc cac hoat d9ng nghién cinu dao tao
theo huéng nghién clu ndy tai Trung tim Tu van Khi twong Thity viin va mdi trudmg. Tir nim
2012 dén nay, tiép theo cdc két qua nghién ciru trong giai doan truéc, trong khuén khd cua
Chuong trinh khoa hoc cdng nghé cdp Qudc gia vé Tai nguyén Mbi trudmg va Bién déi khi hau,
Nhém dit 1O chire nghién ciru siu hon vé mdi twong téc ciia thién tai, bién ddi khi héu va méi
trwomg - kinh 1€ - x& hdi; xdc dinh cdc tiéu chi danh gi tinh thich {mg, tinh bén vimg cia méi
trudmg - kinh 1€ - xa hdi trong bbi canh bién dbi khi hau. Mdt sb két qué nghién cfru duge cong
bo tai Tap chi Khi tugng Thity van: S8 615, 2012; Tap chi Khoa hoc Pai hoe Quéc gia Ha Noi.
Tép 29, trang 187-194, 2013. Nhimg kinh nghiém nghién citu duge dic két lai thinh mét sé
gido trinh, sich chuyén khdo nhu sau: 03 sdch chuyén khao “Bién ddi khi hdu va ede hé sinh
thdi ven bién Vigt Nam”, NXB lao dong, 2009; sich chuyén khao “Tai nguyén mede cde hé
théng séng chinh Viét Nam”, NXB Khoa hoc va K§ thufit, 2012; séch chuyén khéo “Quy hoach
bao v¢ moi trudmg”, NXB Khoa hoc Ty nhién va céng nghé, 2012; 01 sich gido trinh “Cén
bang nude va quan ly tong hop tai nguyén meée”, NXB Khoa hoe Ty nhién vi Cong nghé,
2012. C6 trén 10 hoc vién cao hoc da hoan thanh ludn vin theo huéng nghién ciru nay.

T néim 2015 dén nay, 14 ngudi trye tiép chi dao xdy dung va thure hién edc dyr én hop tae
quie 1é trong linh vyge KTTV (dién hinh nhw dur én Niéng cap kha ning do mua, du bdo bio va
gibng sét cla Trung tdm KTTV Qudc gia (ODA Phén Lan)), tip trung vao viéc tang cudmg
mang ludi quan tric tyr dong, phdi hop cing quan tric phi truyén théng, nhir mang ludi Radar,
mang luéi dinh vi gidng sét, hé thong gidm sét bing anh vé tinh, v.v. dé tao ra nhimg b dit licu
diu vao hi¢u qua, déng bd phuc vu céc md hinh du béo KTTV, mbi truomg. Mot trong nhimg
san pham khoa hoc quan trong cia céc du dn ndy la xdy dyng durge céc mé hinh tich hop céc san
phdm du béo dé tao ra sén phim thong tin KTTV, méi trromg phuc vu nhu ciu phat trién céc
nganh kinh té - x& hdi. Cong téc dao tao c4n bd trinh dd cao (thac si, tién si) dé timg budc lam
chil cée cong nghé hién dai cling duge xéc dinh I nhitng ndi dung, san phim quan trong cta céc
dy 4n. C6 01 nghién ciru sinh (Pham Xudn Dueng) dang nghién ciru theo huéng ndy, du kién sé
hoan thanh ludn 4n vao nam 2019.

Cde vin @ tiép tyc nghién cieu theo hudng nay:

- Nghién ciru veé cac phuong phép chi phi - Igi ich trong gidi quyét céc vin d& trong Iinh
ViIe tai nguyén - moi truomg;

- Nghién ciru phuong phép ludn dénh gid tinh ton thuong méi trudng - kinh té - xa hdi.
1.3 Ung dung nghién ciiu lién ngank vé bién doi khi hiu va tdc @jng ciia nd dén mbi tricomg
- kink té - xa hji

Tir théang 9 ndm 2007, Ung vién duge tham gia Té soan thao Chuong trinh muc tiéu québc
gia (mg phé véi bién ddi khi hfu. Chuong trinh duge Thia tuéng Chinh phi phé duyét ngay 3
thang 12 ndm 2008 - déy Ia céin cir quan trong cho céc hoat dgng nghién ciru, trién khai (mg phd
v6i bien doi khi hju. Trong théi gian tir 2008 - 2009, Nhém tai Trung tm Tir vin Khi tuong
Thiy viin va M6i truomg d& phéi hop véi Quy Rockelfeller trién khai nhiém vu nghién cir,
dénh gia kha nang chéng choi cita cdc thanh phé chau A duéi tic dong cia bién ddi khi hau,
trong d6 Vit Nam c6 03 thanh phé: Can Tho, Quy Nhon va Da Ning duoe tién hanh nghién
ciru thi diém. Vi DANIDA, da thue hién dy 4n nghién ciru ddnh gid téc dong cla bién doi khi
héu dén tai nguyén nuée Viét Nam. Cac két qua nghién ciru d3 dugce trinh bay tai cdc hdi thao
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tham vén quéc t& vi trong nudc; giri dén céc bd, nganh va dja phuong. Céc két qua da duge
cong bd tai Tap chi khoa hoc, Céc khoa hoc Tréi Bt (VNU Journal of Science, Earth Science);
S6 2, 2011; Tap chi Khi twong Thiy vin: S6 589, 2010; Sé 589, 2010; S 605, 2011: Sb 605,
2011. Tap chi Khoa hoc, Céc khoa hoc Tréi Dét (VNU Journal of Earth Sciences): Tip 26, s6 4,
2010; Tép 27,86 1,2011; Tap 27, s6 1 va 56 2, 2011; Tip 27, s6 2, 2011.

Tir nm 2012 d¢én nay Ung vién di xéy dyng va phat trién Nhém nghién ciru su hon vé
BDKH ¢é phyc v trye tiép céc nganh, dja phwong gdm rét nhiéu céc nha khoa hoc dén tir Vién
khoa hoc Khi twgng thity vin va bién ddi khi hfu, tredmg Pai hoe Khoa hoe Ty nhién - Pai hge
Qube gia Ha N§i, trudmg dai hoc DaYeh Pai Loan cing céc vién nghién ciru khic trong va
ngodi nude. Muyce tiéu nghién ciru xiy dymg phwrong phédp khoa hoc lién nganh, tich hop cing cu
mé hinh todn va cdc phuong phép nghién ciru hién dai nhw: GIS, vién thém, phuong phép
chuyén gia, cdc phirong phép diéu tra xa hi - nhén vin dé nghién ciru vé BDKH bao goém:

- Nghién ciru vé xu hudmg thién tai trong bbi canh BDKH. Céc két qua nghién ciru ndy
duge cong bb tai Tuyén tip bio cdo Hoi thao khoa hoc quéc gia vé Khi twgng, Thity vin, Méi
trromg va Bién d6i khi hdu lin thir XV, Tép 1, 2012; Tap chi Khi tugng Thiy vin: S8 621,
2012; sé 645, 2014; 56 671, 2016; sb 664, 2016; Tap chi Vietnam Journal of Earth Sciences, 39,
4,2017; Tap chi Bai hoc Qudc gia Ha Ngi, Tép 29, 2013; Tap chi Khi twgng Thity vin, s6 699-
3/2019.

- Nghién ciru vé BPKH va téc déng ciia BPKH dén mét sb loai hinh thién tai nguy hiém.
Ung vién di chi tri nhidu nghién ciru lip ké hoach hanh dong va img phé vé&i BBKH cla nhiéu
tinh thanh trong ca nudc. Céc két qua nghién ciru ndy duge cong bd tai Tap chi Khi tugng Thiy
viin: 80 633, 2013; S6 643, 2014; S6 660, 2015; S6 665, 2016; Tap chi Pht trién Khoa hoc va
Cﬁn¥ nghé: Tap 20, T4, 2017; Tap chi Khoa hoc Pai hoc Quéc gia Ha Noi, Tép 29, 2013;
Tuyén tip béo cdo Hoi thao khoa hoe quéc gia vé Khi tugng, Thity viin, M6i tnrémg va Bién ddi
khi héu lan thir XV, XVI, Tép 1, Tép 2, 2012.

- Nghién cinu cdc phwong phép vé dénh gid tinh d& bj tdn thuong, rii ro, xiy dung ké
hogch (mg phé véi BDKH va dé xudt mt s& chinh sdch lién quan dén BPKH & nhiéu khu e
khéc nhau tip trung véo céc ving mién dic thi. Céc két qud nghién ciru nay dugc cong bo tai
Tap chi Khi twong Thity viin: S6 S6 642, 2014; 88 660, 2015; Tap chi Bién Viét Nam, thing
8+9, 2015; Tap chi Khi trong Thiy vin, s& 698-2/2019; Tuyén tdp béo cdo Hdi thao khoa hoc
Qudec gia vé Khi tugng, Thily vin, Méi trudmg va Bién ddi khi hau lin th XVI, Tip 1, 2013;
Tuyén tip béo cdo Hoi thio khoa hoc Québc gia vé& Khi tugng, Thiy viin, Mai trudmg va Bién dbi
khi hu lan thér XVI, Tép 1, 2013.

Cé 03 nghién ciru sinh da bao vé thanh céng ludn 4n tién s7 theo hudng niy (TS. Hoang
Anh Huy, 2013; TS. Trén Duy Hién, 2017; TS. Pham Thanh Long, 2018) va 01 nghién ctru sinh
(Hodng Van Pai) dy kién sé hoan thanh Luéin 4n vao 2019. Trong thisi gian t6i, Ung vién sé tip
trung vio tiép tyc phét trién Nhém vé dénh gid tinh tén thuong, tic ding ciia bién ddi khi héu,
tip trung vao cic tic dong dén kinh t& - xa hi, cdc bai todn chi phi lgi ich; day manh dio tao,
tuyén truyén vé bién d6i khi hiu dudi nhiéu hinh thire khac nhau.

Tém lai, ké tir sau khi bao vé thanh cong ludn an tién si vao nam 2005, Ung vién da kién
tri phat trién hirdmg nghién ciru vé tinh toén khoa hoc trong Iinh vire thiy van - hai van - moi
truémg. Mé hinh todn hoc li céng cu hidu qui dé nghién cir, gidi quyét cac viin dé thyc tién.

Sau ddy la 5 cong trink khoa hoc tiéu biéu nhét ciia [:"ng vién:

1. Hydrological regime and water budget of the Red River Delta (Northern Vietnam), Luu
Thi Nguyet Minh, Garnier Josette, Billen Gilles, Orange Didier, Némery Julien, Le Thi Phuong
Quynh, Tran Hong Thai, Le Lan Anh (2010), Joumal of Asian Earth Sciences (ISSN:
13678120), 37, 219-228, ISI, IF = 2,335, H-Index = 92.

2. Assessing Cumulative Impacts of the Proposed Lower Mekong Basin Hydropower
Cascade on the Mekong River Floodplains and Delta - Overview of Integrated Modeling
Methods and Results. Le Duc Trung, Nguyen Anh Duc, Linh Thu Nguyen, Tran Hong Thai,
Anwar Khan, Kurt Rautenstrauch, Cheryl Schmidte (2018), Journal of Hydrology (ISSN: 0022-
1694), SCL, IS, IF = 3,727, H-index 178 (Available online 13 January 2018).
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3. Impact of the interaction of surge, wave and tide on a storm surge on the north coast of
Vietnam. Tran Hong Thai, Nguyen Ba Thuy, Vu Hai Dang, Sooyoul Kim, Lars Robert Hole
(2017), Procedia IUTAM (ISSN: 2210-9838), 25, 82-91. SCOPUS, H-index 15.

4. Effect of river vegetation with timber piling on ship wave attenuatin: Investigation by
field survey and numerical modeling, Nguyen Ba Thuy, N.A.K. Nandasena, Vu Hai Dang,
Sooyoul Kim, Nguyen Xuan Hien, Lars Robert Hole, Tran Hong Thai (2017), Ocean
Engineering (ISSN: 00298018), 129, 37-45, SCI, Scopus, IF = 1,894, H-Index 68.

5. Anh hwémg cia bién do6i khi hiu dén tii nguyén nude va ngfp lut ving ddng bing séng
Ciru Long, Trin Hgng Théi (Chu bién), Hodng Minh Tuyén, Luong Hiru Diing, Chéu Trén Vinh
(2014), Nha xuit bin Khoa hoe Ty nhién va Cong nghé, ISBN: 978-604-913-236-0.

IL PAO TAO

1. Bio tao cén

) Ung vién rfit tim diic véi cong téc ddo tgo lyc lugng cén bd nghién ciru wé. Chinh vi viy,
Ung vién @3 ludn c6 ging tao moi trudng 1am viée thufin lgi dé nhimg cin b nghién clru tré
duoc tiép thu nhimg kién thirc méi, duge hoe hoi va trudmg thanh théng qua cong viéc nghién
ctru. Ban thén ludn luén tim toi, md ra nhing hudng nghién clu m&i (nhu trinh by trén), da
hinh thanh va duy tri cAc Nhém nghién ciru ddc 1ip, khong ngimg phat trién va dao tao lyc
lgng nghién ciru ca vé lugng va chat. Ban thin dd chi dgng tim kiém sy hd trg, hop téc quic té
cho cong tdc nghién ciru khoa hoc va dio tao cdn by Hang ndm, nhiéu lugt cén bd nghién ciru
tré duge Ung vién tao dicu kign cir di hoc tap, phdi hop nghién ciru ngdn han tai nhiéu co sé dao
tao trén the gioi.

2. Xfy dyng khung chwong trinh va chwong trinh dio tao

Nam 2009, I:an vién dd phdi hop cling Nhém chuyén gia thude Bai hoe Qudbc gia Ha Noi,
dudi sy tii trg clia Dy 4n ting cudng ning lyc (mg phd véi Bién ddi khi hiu ciia UNDP xdy
dymg Chuong trinh ddo tao thac si vé bién d6i khi hiu.

Ngoai ra, Ung vién da tryc tiép chi tri va tham gia xdy dung 03 chuong trinh ddo tao: (1)
Chuong trinh ddo tao tién sT Quan 1¥ tai nguyén va bio vé mdi trrdmg tai Vién khoa hoc Khi
twong Thity vin va Bién dbi khi hau (nim 2011); (2) Chuong trinh ddo tae cir nhin Bién dbi khi
hiu va Phit trién bén vimg tai Truémg Pai hoc Tii nguyén va Méi truomg HA N&i (ndm 2011);
(3) Chuong trink ddo tao Thac sT nganh Niing lugng bén vimg va Bién d6i khi hiu tai Trudng
Pai hoc Téi nguyén va Méi truémg Tp. H6 Chi Minh,

3. Két qui gling day
3.1, Tinh todn khoa hoc trong l[ink vuc thiay vdn - méi tricimg:

Tir thang 5 ndm 2001 dén thang 6 nim 2005, fl'ng vién da tham gia cong tdc gidng day tai
Dai hoc Téng hop Heidelberg véi nhimg cbng viée cy thé: Xdy dymg bai gidng: hudng dfin sinh
vién thyc tip nghién ciru tai nhém nghién cim mé hinh va t6i wu thuéc TWR; t6 chirc céc
seminar khoa hoc, cdc khda dio tao vé phuong phap tinh, mb hinh, phéin mém. Hién nay, Ung
vién vin duy tri nghién ciru, gidng day vé tinh todn khoa hoe, img dung mé hinh tinh toan cho
céc khoa ddo tao sau dai hoc, cde chuyén dé ning cao.

3.2, Thiiy vin - Tai nguyén nwdc - mi tricimg:

Ung vién tham gia giang day céc mén hoc theo 04 hudng nghién ctru chinh: (1) M6 hinh
todn thiy van; (2) Quy hoach va qudn Iy tai nguyén mwdre; (3) Bién déi khi hiu; (4) Khoa hoc
méi tricomg.

4. Bién sogn gido trinh, bai giing

Ung vién d& tham gia bién soan téng céng 10 cubn sich gido trinh v chuyén khao (déu
duge cdc co 5d dao tao trén dai hoc, dai hoc sir dung lam gido trinh, sach chuyén khéo): Sach
chuyén khao: “Bién déi khi hdu va cdc hé sinh thdi ven bién ", xuit ban tai Nha xufit bén Lao
dong, Ha Nbi, 2009; “Tai nguyén meée cdc hé thong séng chinh Viét Nam”, nhi xuét ban Khoa
hoc va K¥ thugt, 2012; “Quy hoach bao vé mai trueng”, Nhi xuiit bdn Khoa hoc ty nhién va
cong nghé, 2012; “dnh hwdng ciia Bién doi khi hdu dén tai nguyén nwdc va ngdp lut ving Pong
bang séng Ciru Long”, Nhi xuét ban bin Khoa hoc ur nhién va céng nghé, 2014; “Panh gid
ngwomg chiu tdi moi trudmg meée séng Nhué va séng Pay”, Nha xuit bin bin Khoa hoc ty
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nhién vd céng nghé, 2017; 02 sich chuyén khio qubc t&: “Application Couple Model in
Saltwater Intrusion Forecasting in Estuary” va “Adaptation to Climate Change on the Saltwater
Intrusion in Estuaries”, Nha xust ban LAP LAMBERT Academic Publishing, 2017.

Séch gido trinh: 03 cudn sich gido trinh “Can bdng mede va quan Iy tong hop tai nguyén
nueéc”, Nha xuét ban Khoa hoc Ty nhién va cong nghé, 2012; “Gido trinh Bién ddi khi hau”,
Nha xuit ban Khoa hoc ty nhién vi cong ng!:&, 2017 va “Gido trinh Thich ung va Giam nhe vori
bién doi khi hgu”, Nha xudit ban Pai hoc Quée gia Ha Nai, 2017.

5. Huwémg déin lufin dn, lugn vin va khéa lugn

Tir nim 2005 dén nay: d& hudmg dan thanh cong 06 NCS (03 chinh, 03 phu); hwdmg déin
thanh cdng khodng 20 hoc vién cao hoc va nhiéu sinh vién da bao vé khéa luin tot nghiép. Dé
tai lujn dn, lufn vén thac si khoa hoc ciia cdc hoc vién cao hoe, khéa ludn tét nghiép cua sinh
vién do Ung vién huéng din tip trung vdo 2 hudng nghién ciru chinh néu trén.

IIL KET LUAN

1) La mdt c4n by kiém nhi¢m cong tic gidng day va nghién ciru khoa hoc, Ung vién da thuc
hign dély 4t cde quy dinh trong cdng tic gidng day dai hoc, sau dai hoc va nghién ciru khoa hoc.

2) Dén nay, Ung vién dd cong bd 108 bai bdo Khoa hoc, Hoi thio trong nude vi qubc té,
trong d6 c6 11 bii bio Khoa hoc qudc té, tic gid chinh cua (02 bai SCI, 01 bai ISI, 02 bai
SCOPUS); 35 bai bdo khoa hoc trong nuée téc gid chinh; d3 va dang thye hién gin 22 nhiém vy
nghién ctru khoa hoc, trong d6 chii tri 01 d& tai cAp nha nuéc (43 nghiém thu); 4 @2 tai nhéanh
thuc céc d€ tai cip nha nude (¢ nghiém thu); chi tri 01 dé tai cép b (da nghiém thu); chi tri
01 dé tai co ban (d3 nghiém thu); chi tri 05 nhiém vu nghién ciru cép bd; chil tri 03 nhiém vy
nghién ctru cdp téng cuc; da tham gia chil bién, bién soan 10 cudn séch trong dé ¢6 02 cubn séch
xyit bén qubc té; hudéng din thanh cong 06 NCS, trong d6; Huéng din chinh 03 NCS (dd nhéin
béing TS); Hwéng din phy 03 NCS (di nhén bing TS).

3) Ung vién ludn ty ddo tao dé niing cao trinh d§ chuyén mén nghiép vy, ngoai ngf, cd théi
d6 nghiém tic, tim huyét trong nghién ciru khoa hoc va giang day, duge hge vién quy meén,
dbng nghiép tin nhidm va c6 sy cong téc rit tot véi dong nghiép trong NCKH.

Nhimg diéu dé trinh bay trén cho phép Ung vién ty dénh gi ban thin 6 di diéu kién dé
diing ky xét cong nhin dat tiéu chuén chirc danh Gido sur.

Ha Ngi, ngay 20 thang 06 nam 2019
NGUOI VIET BAO CAO

w

PGS. TS. Trin Hing Théi
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MINISTRY OF NATURE RESOURCES ENVIRONMENT  SOCIALIST REPUBLIC OF VIET NAM
VIETNAM INSTITUTE OF METEOROLOGY Independence - Freedom - Happiness
HYDROLOGY AND CLIMATE CHANGE

AN OVERVIEW REPORT ON SCIENTIFIC RESULTS

A, PERSONAL INFORMATION
1. Full name: Tran Hong Thai
2. Date of birth: August 4, 1974 Gender: Male Ethnic: Kinh
3. Hometown: Kim Loc district, Can Loc commune, Ha Tinh Province.
4. Training process
- Bachelor degree of Engineering and Technology, Specialization: Thermal Power Energy on
September 30, 1997 at Moscow Power Engineering Institute, Russia.
- Master degree of Engineering and Technology, Specialization: Thermal Power Energy on
July 8, 2005 at Moscow Power Engineering Institute, Russia.
-PhD degree of Earth Science and Mathematics, Specialization: Scientific calculation of
Hydrology - Environment on July 8, 2005 at Heidelberg University, German.
5. Current position: Administrator
6. Current agency: Viet Nam Meteorological and Hydrological Administration
7. Visiting Lecturer
1. Ha Noi University Science - Viet Nam University of Science
Faculty: Earth Science - Major: Hydrology
2. Institute of Meteorology hydrology and Environment
Faculty: Earth Science - Major: Management of Natural Resources and Environment
3. VNU School of Interdisciplinary studies (formerly known as VNU School of Graduate
Studies)
Faculty: Earth Science - Major; Climate change
8. Retirement: not yet
9. Current

Lecturer O; Visiting Lecturer i; Researcher O; Managers {A; Other duties O; Retirement O
B. REPORTS CONTENT

In 1998, I became a doctoral student at the Interdisciplinary Center for Scientific Computing
(IWR), Heidelberg University, | had access to interdisciplinary scientific research methods
{Science Earth and Computational Science). In 2005, I successfully defended my doctorate in
Earth Science and Mathematics (major: Method of calculation in hydrology and environment)
titled “Numerical methods for simulation, parameter estimation and optimal control for Red
River - Thai Binh River system”. From August 2005 to January 2014, I worked at the Institute
of Meteorology, Hydrology and Environment (currently it is known as the Vietnam Institute of
Meteorology, Hydrology and Climate Change) under the Ministry of Natural Resources and
Environment, Vietnam as a researcher (Principal researcher) and a visiting lecturer. From
January 2014 until now, I have become the Administrator of Viet Nam Hydro-Meteorological
Administration). In 2011, I was recognized as Associate Professor in Earth Sciences, in the
interdisciplinary field of Earth Sciences and Mining. In all fields, I have tried my best to make
contributions on hydro-meteorology in general and on training and research in particular. The
results of above-mentioned activities are shown as follows:
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L. SCIENCE RESEARCH RESULTS

As a researcher and a visiting lecturer, | have oriented my scientific research activities
under three main objectives: (1) Linking research objectives to effectively serve socio-economic
development, water resources and environmental management; (2) Applying scientific research
to teaching and training; and (3) Developing and applying scientific achievemenis in practice.
All research projects focus on a main directions:

(1) Developing numerical methods and mathematical models to solve simulation problems,
determine automatic parameters - control and forecast in the field of hydrology, water resources
and environment application to interdisciplinary research on climate change and its impact on
environment - economy - society.

During my years of research and teaching, especially since 2012 (after | was recognized by
the State as Associate Professor), I have become fully aware of the need to create research topics
as well as orientation, establishment and maintenance of research teams in Earth Sciences and
other fields of sciences. Devising research topics will become a more important supplement to
my direct duties in scientific research and teaching. My main research direction stimulates me to
seek out new ways to analyze and solve research problems through new, innovative scientific
research approaches. The results of all my research endeavors are presented in scientific
publications, textbooks and monograph books for teaching programs and training courses. The
results are summarized as follows:

1.1. Developing numerical methods, mathematical models to solve simulation problems,
determine automatic parameters; control and forecast in the field of hydrology, water
resources and the environment

I was fortunate to study and work at the Interdisciplinary Center for Scientific Computing
(IWR), Heidelberg, where I realized that Scientific Computing is a vital tool which can be
utilized for natural sciences, informatics and mathematics, With the dedicated guidance of Prof.
Dr. h.c. mult. Hans Georg Bock and Prof. Dr. h.c. mult. Willie Jiger, the two leading scientists in
Germany in the field of Scientific Computing, I chose my first research direction in Scientific
computing in Earth Sciences, in particular the field of environmental hydrology.

1 successfully implemented this first research direction by completing my PhD dissertation
“Numerical methods for simulation, parameter estimation and optimal conivol for Red River -
Thai Binh River system”. The numerical methods were used to solve the non-linear hyperbolic
Saint Venant Equations (simulating the one-dimensional river flow) with an innovative point of
using the calibration curve at each step over time, thus, the grid size at each step was
appropriately selected, satisfying the stable condition of the CLF (Courant - Friedrichs - Lewy
Condition). This model ran more steadily and efficiently than other methods with fixed
calculation steps.

To the best of my knowledge, this was the first time a method was introduced to determine
the topographic and hydraulic parameters automatically through setting and solving the least
squares problem. In this way, the parameters are the solution of the optimal problem, so that
water level (discharge) was calculated to be “fit” with corresponding measured values at the
hydrological stations, This is an optimal math problem that is bound to large dimensions due to
the discretization of the Saint Venant equations in space and time. The problem was solved by an
extension of the Gauss-Newton method (developed at the Interdisciplinary Center for Scientific
Computing - IWR). Its results were published in the Scientific and Technical Hydro-
meteorological Journal No. 586, pp. 14-22, 2009,

In addition to identifying parameters and simulating flow, the above-mentioned method
also enabled us to solve the optimal control problem. I designed a scheme of the reservoir
operation of Hoa Binh Hydropower plant with the objective of effectively reducing flooding as
well as ensuring the production of electricity (Figure I). The result was published in the 6™
National Conference on Hydrological Forecasting Technologies, Vol. 2, pp. 45-60, 2001 - 2005.
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Continuing this research direction, in 2009, I completed the ministerial-level project
“Development of a model to forecast the risk of @
pollution levels and identify the pollution sources for = =
the downstream of Sai Gon - Dong Nai River”. == : -
According to the implementation of this project, | - e -
formed a research team at the Hydro-meteorology and i_. A JH WS-
Climate Change Consulting and Service Center - w1 |
specializing in computational models simulating HINE
hydrodynamic process and substance spread in nature: '

- Exploitation and application of commercial S R g e
and open-source software to solve practical problems: I .
suspended sediment transport, water quality current e T S S
status and trend for polluted nver systems; the | :
estimation of water balance in a river basin. The
resulis of this study were published in the Proceedings
of the National Conference on Hydraulic Mechanics, +
in 2007. ¥ | 1
- Development of a forecasting model to === ==
monitor water and air changes in line with plans and Figure I. The effectiveness of reducing
strategies of the socio-economic development; the amount of water discharge to Hoa

- Development of a rapid assessment method to  Binh reservoir (a) and at Hanoi station
determine the pollutant loads in one-way narrow (b) used the data of the flood event in
rivers. 2000
- Expanding the research direction to determine
the sources of pollution by Inverse problem: successfully built a set of models to quickly
determine pollution sources (Pollutant Sources Quick Identification Software-PSQIS) for two-
dimensional estuaries. This software PSQIS has been utilized by a working group at the Ministry
of Natural Resources and Environment to identify the causes of oil pollution in the coastal areas
at the end of the year 2006 and the beginning of the year 2007 to report to the Government and
National Assembly.

From 2009 onwards, on the basis of the results of the project: “Investigation, evaluation and
warning of changes in meteorological and hydrological factors at risk of damaging natural
resources - environment in the seas and coastal areas, proposing solutions to prevent and
respond” of the Ministry of Natural Resources and Environment, my colleagues at the Institute
of Meteorology, Hydrology and Climate change and | conducted a study and developed an open-
source numerical model in the FORTRAN language, combining with meteorological and
hydrodynamic models to solve the problem of atmosphere-ocean interaction. Currently, the
research team is applying and developing DELFT 3D model in the LINUX environment to link
with Weather Research and Forecast - WRF in predicting water level, discharge and storm
surges. During the research, I gained an understanding of the need to integrate numerical
methods for hydrodynamic processes in rivers and meteorological and marine models.
Many questions have been raised during the research to create a more complete picture about
related problems.

From 2014 to March, 2013 after having been appointed as the Deputy General Director
and having been in charge of scientific research at the National Hydro-meteorological Service, |
have directly chaired a number of projects at different levels in the field of natural disaster
prevention and control. [ have promoted scientific computing to serve forecasting and have
directly established a research team under the National Center for Hydro-meteorological
Forecasting. Together with colleagues at the Institute of Meteorology, Hydrology and Climate
change and Hanoi University of Science, Vietnam National University, I successfully applied the
finite element method to solve the problem of one-dimensional dynamic wave for watershed
rainfall-runoff routing; and in 2016, the research was published in an International journal (Title:
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A finite element one-dimensional kinematic wave rainfall-runoff model, Pacific Science Review
A: Natural Science and Engineering). Coastal erosion in Ca Mau River was studied in a research
project “Research on the impact of ship's wave on coastal erosion and propesed natural
measures lo mitigate its impact” funded by the National Science Development Fund. The
research project provided indicators of degraded level of the height and wave pressure at the
shoreline using river vegetation parameters and timber piling in Ca Mau River. The results were
published in an international journal, which is under the SCI and Scopus systems (Title: Effect of
river vegetation with timber piling on ship wave attenuation: Investigation by field survey and
numerical modeling, Ocean Engineering, 2017, 129, 37-45) (Figure 2). In this research, the
numerical model based on two-dimensional Boussinesq equations to consider the effect of drag
force due the presence of vegetation to estimate the wave propagation when the waves pass
through vegetation and timber piling,

B I M K NN OLIG B e D HK
Lamgih of the umbser palang ima
(a) (b) (c)

Figure 2. Field observation of ship waves in Ca Mau (a); Timber piling constructed and river
vegetation (b); The degraded level of wave height (R/Ry) and ship wave pressure (F/Fy) at the
shore depending on the length of timber piling (c)

In addition, in a ministerial-level project from 2014 to 2016 with the title: “Model selection
Jor storm surges forecasting and operational forecasting in Vietnam”, the research team applied
the tide-surge-wave coupling model (SuWAT model) for operational forecasting of storm surges.
The technology for storm surges forecasting is used in operational forecasting at the National
Center for Hydro-meteorological Forecasting and the research was published in an Elsevier
journal and one international conference (Tran Hong Thai, Neuyen Ba Thuy, Vu Hai Dang,
Sooyoul Kim and Lars RobertHole (2017), Impact of the interaction of surge, wave and tide on a
storm surge on the north coast of Vietnam, Procedia IUTAM (ISSN: 22109838), Elsevier,
(Scopus), H-Index 12). The results indicate that to forecast storm surges accurately, numerical
models are necessary to integrate with tides, waves and storm surges, especially at the coastline
where the terrain is narrow and the amplitude of tides is large, such as the north coastline of
Vietnam. The results were published on Viemam Journal of Hydro-Meteorology No.687-March,
2018. The research also showed that storm surges caused by wave radiation stress were fully
calculated in the calculation grid with high resolution (Figure 3).

(a) “

Figure 3. Distribution of the storm surge height during Typhoon Wa.i'h: eccurred in the case
uncoupled (a) and coupled with wave (b)
From 2015 until now, the abnormal sea level rise in the central and southem coastal areas
was studied in a national-level project with the title: “Research on the causes of abnormal sea
4
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level rise and development of technological forecasting procedures in the Central and Southern
areas of Vietnam™ and | was the team leader of this project. The initial results were published in
The Scientific and Technical Hydro-meteorological Journal, No. 676 - 4/2017. Two PhD
students successfully completed their PhD dissertations based on this research (Dr. Do Dinh
Chien, 2016 and Dr. Doan Tien Ha, 2016).

The problems will be continued to focus on this research direction:

- Developing scientific computing tools, optimization and dynamic planning tools for
solving problems in the field of Earth sciences;

- Utilizing multi-functional software (commercial and open-source) to integrate the models
such as Meteorology - Climate, Marine - Hydrology, Flooding, GIS, etc. to solve practical
problems related to different research fields.

1.2 Combining the use of dynamic models with other scientific tools (statistical probability,
field investigation and survey, ecology, etc.) to solve the complicated problems such as
environmental flow, marine and water resources planning, etc.

The assessment of environmental flow and water resources and environmental planning are
relatively new problems and necessary for integrated water resources management and
sustainable development of water resources. In order to study environmental flow, it is necessary
to use a combination of research methods such as hydrological and hydraulic models to simulate
the flow regime combined with other models related to the environmental - ecological analysis
system (o simulate the living conditions of aquatic species and aquatic ecosystems. In 2006, I
chaired a research project titled “Studying the research basis on environmental flow assessment™
(Figure 4). The results of this project were published in the Scientific and Technical Hydro-
meteorological Journal No. 568, 2008 and No. 603, 2011 and in the 6™ National Conference on
Technologies of hydro-meteorological forecasting, Vol. 2, 2001 - 2005, Based on this project,
the research team has continued to conduct a number of research projects based on this research
direction:

- From 2008 - 2010: [ tock part in a project of | it ]
the Ministry of Natural Resources and o%-s  ——— -,..l.,... '
Environment with the title: “Environmental o L—.I_"."“'”" v R
Mlow assessment for Red-Thai Binh River"; and s r—e—

a national-level project with the title s =
“Identification of the environmental flow in = |_r-;"'-‘:'i-="=_ gl - gy
Red-Thai Binh River System and proposed T | e
measures to maintain environmental flow in S

line with the requirements of the sustainable ———— = _
development of water resiurc&s"* Coded .I;I._,, e | " - % etd:
KC.08.22/06-10. Some of the results from the 7" AR | om f fissn - ®yenm
research were published in the Scientificand = | & | | =
Technical Hydro-meteorological Journal, No. Som i =

589, 2010, (i | Ty | e e

- From 2009 - 2011: T was the team leader of 2.0 ?dz’“ e |k e
the project with the title: “Identification of the == g ol |
threshold loads for Nhue River - Day River” — |.. i ‘ i o
and its results were published in the Scientific s-61 | | |#= - boom g ||| o
and Technical Hydro-meteorological Journal ‘ f—ream | i
No. 591, 2010; No. 595, 2010; No. 604, 2011 ———
and No. 605, 2011. Figure 4. Nutrition chart

In 2006, | formed a research team to develop master plans for water resources for the Cau
River basin and for the key economic area of northern regions. The team developed the models
to estimate rainfall-runoff process, flow changes, water quality in the river, water balance
corresponding with the scenarios of socio-economic development and specific solutions: (1) To
allocate and share water resources effectively and ensure the harmonious development among

5
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sectors in the river basin; (2) To protect the endangered or threatened species in the ecosystem;
(3) To prevent and mitigate impacts related to water such as flood, flooding, dyke and reservoir
failures, etc. The results of this project were published in the Scientific and Technical Hydro-
meteorological Journal No. 578, 2009; No. 604, 2011,

In 2009, I led the team to implement the project with the title: “Environmental protection
Planning in Nhue - Day River basin up to 2015 and vision to 2020", Some of the results were
published at international conferences in Hanoi, Melboumne and published in the Scientific and
Technical Hydro-meteorclogical Journal No. 591, 2010; Ne. 595, 2010; and No. 605, 2011.
During this period of time, the urgent demand on hydrological assessments in the Red River
Delta - Thai Binh basin was taken into consideration by experts from the Viemam Academy of
Science and Technology and international experts. The results of this research were published in
Journal of Asian Earth Science (Hydrological regime and water budget of the Red River Delta
(Northern Vietnam), Journal of Asian Earth Sciences, 37, 219-228, 2010) in SCIE and Scopus
systems with H-Index 92.

The remaining results related to this project were later published in international joumals
and seminars in 2013, such as: Water balance and nutrient delivery in a densely populated delta
for a future sustainable environment, Proceedings of HP1, IAHS-IAPSQ-IASPEI Assembly, 2013
and Hydrological regime of a tidal system in the Red River Delta, northern Vietnam,
Proceedings of FRIEND-Water 2014; Madeling the effect of thermal diffusion process from
nuclear power plants in Vietnam, Journal of Energy and Power Engineering, 8, 403-418, 2017;
Genesis and quality of groundwater in the Southeastern region of Southern Vietnam, Journal of
Environmental and Engineering A, 6, 277-292, 2017. Application of 1D-2D coupled modeling in
water quality assessment: A case study in Ca Mau Peninsula, Vietnam, Physics and Chemistry of
the Earth, 2018; Application of a two-dimensional model for flooding and floodplain
simulation: Case study in Tra Khuc-Song Ve river in Viet Nam, Lowland Technology
International, 2018; Application of 2D modeling in simulation the erosion of dykes on Thach
Han river basin in Vietnam, Lowland Technology International, 2018; Assessing Cumulative
Impacts of the Proposed Lower Mekong Basin Hydropower Cascade on the Mekong River
Floodplains and Delta - Overview of Integrated Modeling Methods and Results, Journal of
Hydrology, 2018.

From 2012, this research direction has been developed in a more comprehensive manner
by a national-level research project with the title: “Impacts of climate change on water
resources in the Mekong Delta”. The project achieved specific objectives: (i) Identifying the
impacts of climate change on water resources in the Mekong Delta; (ii) Determining surface
water supply to ensure the sustainable development in the Mekong Delta and flood prevention
and control towards 2050; (iii) Proposed measures for climate change adaptation, effective
exploitation of water resources in the Mekong Delta. Some of the results from this research were
published in the Journal of Science, VNU, Hanoi: No. 29, 2013; Scientific and Technical Hydro-
meteorological Journal No. 633, 2013; No. 643, 2014 and in a monograph book “Impacts of
climate change on water resources and flooding in the Mekong Delta”, Science and Technology
Publishing House, 2014.

In my early years at the Institute of Meteorology, Hydrology and Environment, | realized
that if researchers only focused on the traditional research strengths of the Institute in natural
sciences, the research topics would be limited and the ability of applying outcomes of each
research topic for socio-economic development in Vietnam will be insufficient. Therefore, since
2006, my colleagues and I have started to study research topics combining natural sciences with
social sciences and one of the research projects was implemented with the title “Assessment of
natural disaster - environment - poverty and livelihood”. This research required the integration
of a number of research methods such as statistical models, dynamic models (simulation of
environmental factors), field investigation and survey for community and experts; analysis and
synthesis, etc. The most noticeable result in this research project was the first set of indicators in
Vietnam being published by UNDP related to three elements of Poverty - Environment -
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Livelihood, with 117 indicators in which 23 for poverty, 63 for environment and 30 for
livelihood. This research direction laid a foundation to develop PhD training programs in
management of water resources, environment and climate change in the Institute of
Meteorology, Hydrology and Environment and I was fortunate to be involved in the overall
process of preparing and implementing the training programs.

In 2007, one research project was conducted to identify the causes of environmental
pollution during and after natural disasters (typhoons, flood, flooding) and gave a comprehensive
picture of the environmental impacts caused by natural disasters in five provinces, namely Ninh
Binh, Thanh Hoa, Nghe An, Ha Tinh and Quang Binh. The results were published in the
Scientific and Technical Hydro-meteorological Journal no. 589, 2010 and many other journals
and seminars.

I have continued to participate in projects and research activities related to this research
direction at the Consulting Center of Hydro-Meteorology and Environment. Since 2012, within
the framework of the National Science and Technology Program on Natural Resources,
Environment and Climate Change, my research team implemented comprehensive studies on the
interactions among natural disasters, climate change and environment - society - economy;
identified the indicators for assessing adaptation and sustainability of environment - society -
economy in the context of climate change. The results were published in the Scientific and
Technical Hydro-meteorclogical Journal no. 615, 2012 and the Journal of Science, Vietnam
National University, No. 29, pp 187-194, 2013. Additionally, the valuable experiences were
synthesized into textbooks and monographs books such as “Climate change and coastal
ecosystems in Vietnam”, Labor Publishing House, Hanoi, 2009; “Water resources in major river
systems in Vietnam”, the Science and Technics Publishing House, 2012; “Environmental
protection planning”, the Publishing House for Natural Science and Technology, 2012; “Water
balance and integrated water resources management”, the Publishing House for Natural Science
and Technology, 2012. More than 10 postgraduate students completed their theses in this
research direction.

Since 2015, I have been directly in charge of the development and implementation of the
international cooperation projects in the field of Hydro-meteorology. Typically, one of the
projects is upgrading rain observation network, forecasting capacity for typhoons and
thunderstorms of the National Hydro-Meteorological Service (Finnish ODA), focusing on
strengthening awtomated observation network in collaboration with non-traditional observation
methods, such as radar, image surveillance system, etc. in order to create efficient
synchronization for the database as an input of hydro-meteorclogical and environmental
forecasting models. One of the important scientific outcomes is the integrated forecast products
to serve the socio-economic development goals. Another important outcome of these projects is
training high-level staff (master and PhD) to use modern technologies. A PhD student (Pham
Xuan Duong) is studying the research direction and he is due to complete his PhD in 2019.

The problems will be focused on this research direction:

- Research on cost-benefit methods in solving problems in the field of natural resources
and environment;

- Rescarch on methodology for vulnerability assessment for environment - society -
economy.
1.3 Application to interdisciplinary research on climate change and its impacts on the
environment - society - economy

In September 2007, I took part in the pilot team of the National Target Program to
Respond to Climate Change. The program was approved by the Prime Minister on December 3",
2008, It is an important basis for the implementation of research activities to respond to climate
change.

From 2008 - 2009, the research team at the Consulting Center for Hydro-Meteorology and
Environment worked with the Rockefeller Foundation to conduct a study and assessment of
climate change-resilient Asian cities, in which 3 cities in Vietnam were piloted namely Can Tho,

7



000847

Quy Nhon and Da Nang. The team also cooperated with DANIDA to conduct an assessment of
the impacts of climate change on water resources in Vietnam. The research results were
presented at domestic and international consulting conferences and delivered to all authority
levels in Vietnam. The results of this research were published in the VNU Joumal of Science,
Earth Science No. 2, pp. 119-126, 2011; The Scientific and Technical Hydro-meteorological
Journal, No. 589, 2010; No. 589, 2010; No. 605, 2011; No. 605, 2011; The VNU Joumal of
Science, Earth Science Volume 26, No. 4, 2010; Volume 27, No. 1, 2011; Vol. 27, Vol. 1 and
Vol. 2,2011; Vol. 27, No. 2, 2011.

Since 2012, T have established and developed a research team specialized in climate
change to serve sectors and provinces directly including experts from the Institute of
Meteorology, Hydrology and Climate change, University of Science - National Umiversity of
Hanoi, DaYeh University of Taiwan and other domestic and international research institutes. The
objectives of the research are to develop an interdisciplinary scientific method to integrate
computational modeling tools and modern research methods such as remote sensing GIS, expert
consulting, human and social surveys to study on climate change. The detailed outcomes of the
research are described as follows:

- Research on changes of natural disasters in the context of climate change. The results of
this research were published in Proceedings of the 15™ National Symposium on Meteorology,
Hydrology, Environment and Climate change, Vol. 1, 2012; the Scientific and Technical Hydro-
meteorological Journal No. 621, 2012; No. 645, 2014; No. 671, 2016; No. 664, 2016; Vietnam
Journal of Earth Sciences, 39, 4, 2017; Journal of Science of VNU, Hanoi, Vol. 29, 2013,
Vietmam Journal of Hydro-Meteorology Vol.699 - March, 2018

- Research on climate change and its impacts on severe natural disaster events. I have led
several studies to develop an action plan to respond to climate change in different provinces.
Their results were published in the Scientific and Technical Hydro-meteorological Journal No.
633, 2013; No. 643, 2014; No. 660, 2015; No. 665, 2016; The Journal of Science and
Technology Vol. 20, April 2017; Journal of Science, VNU, Hanoi, Vol. 29, 2013; Proceedings of
the 16™ National Symposium on Meteorology, Hydrology, Environment and Climate change,
No. 2, 2012; Proceedings of the 15" and 16™ National Symposium on Meteorology, Hydrology,
Environment and Climate change, No. 1, 2012; Proceedings of the 15" National Symposium on
Meteorology, Hydrology, Environment and Climate change, Vol. 1 and 2, 2012.

Research on methods to assess the vulnerability, risk and to develop an action plan to
respond to climate change, proposed climate change policies for many regions and especially for
key areas. The results of this research were published in the Scientific and Technical Hydro-
meteorological Journal No, 642, 2014; No. 660, 2015; Vietnam Journal of Sea, August and
Segmmbcr 2015; Vietnam Journal of Hydro-Meteorology Vol.698-Feb, 2019; Proceedings of the
16" National Symposium on Meteorology, Hydrology, Environment and Climate change, Vol. 1,
2013. Following this research direction, three PhD candidates successfully completed their PhD
dissertations (Dr. Hoang Anh Duy, 2013; Dr. Tran Duy Hien, 2017; Pham Thanh Long, 2018)
and one PhD student (Hoang Van Dai, expected to complete in 2019). In the future, | expect to
focus more on training and developing research teams to study assessments on vulnerability and
impacts of climate change, especially socio-economic impacts, cost-benefit analysis; promoting
training and dissemination on climate change in various forms.

To summarize, after successfully completing my PhD dissertation in 2005, 1 have
persistently developed research directions in training and scientific computing in the fields of
hydro-meteorology and environment, Computational models are effective tools to research and
solve practical problems.

05 most remarkable scientific works

|. Hydrological regime and water budget of the Red River Delta (Northern Vietnam), Luu
Thi Nguyet Minh, Garnier Josstte, Billen Gilles, Orange Didier, Némery Julien, Le Thi Phuong
Quynh, Tran Hong Thai, Le Lan Anh (2010), Joumal of Asian Earth Sciences (ISSN:
13678120), 37, 219-228, ISL, IF = 2,335, H-Index =92,
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2. Assessing Cumulative Impacts of the Proposed Lower Mekong Basin Hydropower
Cascade on the Meckong River Floodplains and Delta - Overview of Integrated Modeling
Methods and Results. Le Duc Trung, Nguyen Anh Duc, Linh Thu Nguyen, Tran Hong Thai,
Anwar Khan, Kurt Rautenstrauch, Cheryl Schmidtc (2018), Journal of Hydrology (ISSN: 0022-
1694), SCI, IS1, IF =3,727, H-index 178 (Available online 13 January 2018).

3. Impact of the interaction of surge, wave and tide on a storm surge on the north coast of
Vietnam. Tran Hong Thai, Nguyen Ba Thuy, Vu Hai Dang, Sooyoul Kim, Lars Robert Hole
(2017), Procedia IUTAM (ISSN: 2210-9838), 25, 82-91. SCOPUS, H-index 15.

4, Effect of river vegetation with timber piling on ship wave attenuatin: Investigation by
field survey and numerical modeling, Nguyen Ba Thuy, N.A K. Nandasena, Vu Hai Dang,
Sooyoul Kim, Nguyen Xuan Hien, Lars Robert Hole, Tran Hong Thai (2017), Ocean
Engineering (ISSN: 00298018), 129, 37-45, SCI, Scopus, IF = 1,894, H-Index 68.

5. Impact of climate change on water resources and flooding in the Mekong Delta, Tran
Hong Thai (Chef Editor), Hoang Minh Tuyen, Luong Huu Dung, Chau Tran Vinh (2014),
Natural Science and Technology Publisher, ISBN: 978-604-913-236-0.

IL. TRAINING RESULTS
1. Staff training programs

[ am very enthusiastic about training young researchers. As a result, many research teams
have formed to establish working environments where young researchers can obtain new
knowledge, experiences and develop necessary skills, Since 2005, I have been continuously
exploring new research directions (as mentioned above) and forming independent research teams
with a view to both quality and quantity of research capacity building.

Personally, I have actively searched for support, international cooperation for scientific
research and staff training programs. Through discussions and workshops, new cooperation
programs have been established and developed effectively. Every year, a number of young
researchers have been given opportunities with my support to attend short-term training courses
and collaborate with the training centers in research projects.

1. Development of training framework and training programs

In 2009, 1 collaborated with the research team of Vietnam National University, Hanoi,
funded by UNDP’s project about capacity building to respond to climate change. The project
supported development of training programs for Master degree in Climate Change. In addition, I
directly chaired and participated in the development of 3 training programs: (1) Doctoral
program on Natural Resource Management and Environmental Protection at the Institute of
Meteorology, Hydrology and Climate Change (in 2011); (2) Bachelor program on Climate
Change and Sustainable development at Hanoi University of Natural Resources and
Environment (in 2011); and (3) Master program on Sustainable Energy and Climate Change at
University of Natural Resources and Environment, Ho Chi Minh City.

3. Teaching results
3.1. Scientific computing in hydrology and environment:

From May 2001 to June 2005, I taught at the Heidelberg University. The activities were
including preparing lectures; supervising intern students at the IWR's modeling and optimization
team; organizing scientific seminars and training courses on computing methods, models, and
software. At present, I have continued to participate in research and teaching programs on
scientific computing and application of computational models for postgraduate training courses
and advanced topics.

3.2, Hydrology - Water resources - Environment:
[ have taught different subjects in four main research areas: (/) Hydrological models; (2)
Water resources planning and management; (3) Climate change; and (4) Environmental science.
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4. Compilation of textbooks and lectures

I have contributed to compile 10 textbooks and monograph books (all of them are used by
postgraduate courses):

Monographs: “Climate change and coastal ecosystems”, Labor Publishing House, Hanoi,
2009; “Water resources in major river systems in Vietnam™, the Science and Technics Publishing
House, 2012; “Environmental protection planning”, Science and Technology Publishing House,
2012; “Impacts of climate change on the water resources and flooding in Mekong Delta”,
Science and Technology Publishing House, 2014; “Assessment of threshold load of Nhue and
Day Rivers”, Science and Technology Publishing House, 2017; 02 international monographs:
“Application Couple Model in Saltwater Intrusion Forecasting in Estuary” and “Adaptation to
Climate Change on the Saltwater Intrusion in Estuaries”, Lambert Academic Publishing, 2017.

Textbooks: 3 textbooks “Water balance and integrated water resources management”, the
Publishing House for Natural Science and Technology, 2012; “Climate change”, Publishing
House for Natural Science and Technology, 2017 and “Climate change adaptation and
mitigation ", Vietnam National University Press, 2017.

5. Supervision for Bachelor, Master and PhD thesis

Since 2005, | have successfully supervised 06 PhD students (being principal supervisor for
03 PhD students and being co-supervisor for 03 PhD students); and about 20 Master Students.
The topics of the theses have focused on the two above-mentioned research directions.

IIl. SELF-ASSESSMENT

1) As a researcher and a visiting lecturer, | have fulfilled the requirements in teaching at
graduate and postgraduate levels and scientific research,

2) 1 have published 108 research articles in domestic and intermational joumals and
conferences, in which 1] of them are international journals with key author (02 SCI, 01 ISI and
02 Scopus articles); 35 published local articles with principal author, 1 have implemented
approximately 22 scientific research projects, which I chaired 1 national-level project (accepted);
4 sub-national level projects (accepted); 1 ministerial-level project (accepted) and 5 ministenal-
level research tasks; 1 grassroots-level project and 3 grassroots-level research tasks. I have been
a chief author of 10 textbooks and monograph books, in which 2 of them are internationally
published. I have supervised successfully 06 PhD students, in which I am a principal supervisor
of 3 PhD students (received their PhD degrees) and a co-supervisor of 03 PhD students (received
their PhD degrees).

3} I undertake self-directed learning to improve my professional skills and foreign language
ability, and I have always paid serious attention and enthusiasm to my professional
responsibilities in scientific research and teaching. With all my efforts, | am appreciated by my
students and colleagues, as well as having achieved successful collaboration with them in
scientific research.

With the above mentioned introduction, | am self-evaluated that I am fully qualified for
registration and being considered for accreditation of the Professor title.

Hanoi, Juntf?zf. 2019

///L/WWM;/

Assoc. Prof. Dr. Tran Hong Thai
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