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INTERNATIONAL   SEMINAR   FOR   CLIMATE   CHANGE   ADAPTATION   PROGRAM   
November   17th,   2020   

  

1.   Name   of   the   seminar:     

Southeast   Asia   Research-based   Network   on   Climate   Change   Adaptation   Science   (SARNCCAR)   

  

2.   Theme   of   the   seminar:     
Sharing   interlocal   adaptation   lessons:   Climate   Change   Adaptations   and   Development   in   East   and   Southeast   Asia   

  

3.   Time   and   place   of   organization   
-   Time:   17   November   2020   (Academic   workshop)   
-  Venue:  Ibaraki  University  (2-1-1  Bunkyo  Mito  City,  Ibaraki,  Japan)  and  Vietnam  Institute  of  Economics  (1B,  Lieu  Giai  Str,  Ba  Dinh                       
District,   Hanoi   City,   Vietnam)   

  

4.   Organizer  
Organizer:   Global   and   Local   Environment   Co-creation   Institute   (GLEC),   Ibaraki   University   
Co-organizer:   Masters’   program   in   Climate   Change   and   Development   of   Vietnam   Japan   University   (VJU   MCCD)   

Vietnam   Institute   of   Economics   (VIE),   Vietnam   Academy   of   Social   Sciences   (VASS)   
  

5.   Meeting   method   
-Remote   conference   system   (zoom)   (Help   desk:   glec-anet@ml.ibaraki.ac.jp)   

  
1   

  



Morning   session   and   Room   1     Meeting   ID:   953   6701   2140,   Passcode:   212813   
https://zoom.us/j/95367012140?pwd=dVZ3aFd6ZHhjcmN2cEhXcmRJZ0I5dz09   
  

Room   2     Meeting   ID:   472   614   2206,   Passcode:   207461   
https://zoom.us/j/4726142206?pwd=MjhieWJaM0xpb0t1TlhVcXZSU0RlZz09   
  

Room   3     Meeting   ID:   460   792   8281,   Passcode:   159559   
https://zoom.us/j/4607928281?pwd=OHgycFBIUFBIc1l3eE9vcE1GTDZXQT09   
  
  

International   seminar   program:   Morning   session   (Symposium)   

  

2   
  

Time   
(Vietnam)   

Time   
(Japan)   

Contents   Authors/Responsibilities   

07:30-08:00   09:30-10:00  Registration     
Morning   Session:   Symposium   

08:00-08:30   10:00-10:30  Welcome   session   
08:00-08:05  
08:05-08:10  
08:10-08:15  

10:00-10:05  
10:05-10:10  
10:10-10:15  

1.   Opening   declaration   and   introducing   delegates   
2.   Welcome   speech   from   VIE,   VASS  
3.   Introduction   of   GLEC,   Ibaraki   University   

Prof   Ito   (GLEC)   
Prof   Nguyen   Chien   Thang   -   VIE   
Prof   Hasui   (GLEC)   

08:15-10:00   10:15-12:00  Keynote   speech   (20min   +   10min   Q&A)   
Chair:   Assos   Prof   Tamura   

08:15-08:45  
  

08:45-09:15  
09:15-09:45  

10:15-10:45  
  

10:45-11:15   
11:15-11:45   

1.   Keynote   speech   from   Philippine   
  

2.   Keynote   speech   from   Indonesia   
3.   Keynote   speech   from   Vietnam   

Prof  Pulhin  &  Dr  Garcia       
(Philippine)   
Prof   Bengen   (Indonesia)   
Prof   Nguyen–   (Vietnam)   

09:45-10:00  11:45-12:00   Report  on  disaster  mitigation  and  adaptation  in  the  coastal  zone  in             
Hoi   An,   Vietnam     

Dr  Hoang,  Dr  Nguyen  Van  Quang,        
Dr   Kotera   (MCCD,   VJU)   

10:00-11:40   12:00-13:40  Lunch   break   

https://zoom.us/j/95367012140?pwd=dVZ3aFd6ZHhjcmN2cEhXcmRJZ0I5dz09
https://zoom.us/j/4726142206?pwd=MjhieWJaM0xpb0t1TlhVcXZSU0RlZz09
https://zoom.us/j/4607928281?pwd=OHgycFBIUFBIc1l3eE9vcE1GTDZXQT09


International   seminar   program:   Afternoon   session   (Workshop)  
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Afternoon   session:   Workshop  
Time  
(Vietnam)  

Time  
(Japan)  

Contents  

10:00-11:40  12:00-13:40  Lunch   break  
11:40-12:00  13:40-14:00  Special   Event:   Broadcast   the   fieldwork   live   (with   MCCD   students   at   Quang   Nam,  

Vietnam)   
Room   1    (Ibaraki   University)   
Sharing   interlocal   adaptation   lessons  

Room   2    (VIE)   
Climate   Finance  

Room   3   (Ibaraki   U   and   VIE)  
Asian   young   researchers   
network  

Chair:   Assoc   Prof   Tamura   (8)  Chair:    Prof   Nguyen   Chien   Thang    (5)  Chair:   Dr   Ishikawa   (15)   
Co-chair:   Dong   Bich   Ngoc  

Time   
(Vietnam)   
12:00-15:30  

Time   (Japan)  
14:00-16:10   
(15   min   per   
person)  
(10   min   
presentation   
and   5   min   for   
Q&A)   

1   YASUHARA   Kazuya   (Ibaraki   U)  
2   VONGTANABOON   Sukanya   

(Phuket   Rajabhat   U,   Thai)   
3   KITA   Kazuyuki   (Ibaraki   U)   
4   CHEN   Bixia   (U   Ryukyus,   Japan)   &  

SAKAGAMI   Nobuo   (Ibaraki   U)   
5   BALDERAMA   Fernando   Orlando  

(Isabela   State   U,   Philippine)   
6   FURUYA   Jun   (JIRCAS,   Japan)  
7   OKTARINA   Desta   Sachnaz   

(Indonesian   Oil   Palm   Research  
Institute,   Indonesia)   

8   NGUYEN   Van   Quang     (VJU,  
Vietnam)  

Time  
(Vietnam)  
12:00-15:30  
(30   min   per  
person   (20  
presentation  
and   10   for  
Q&A)  

1   PHAM   Quy   Nhan   
(HUNRE)   
2    TRAN   Ngat   Thi   Thanh  
(MONRE)   
3   TRAN   Thi   Thanh   Tu   
(UEB)   
4   NGUYEN   Phuong   Bac  
(Bac   Ninh   ISDS)   
5   VU   Quoc   Huy   (VIE)   

Time  
(Japan)  
14:00-16:45  
165   min   ( 7  
min   per  
person   +   15  
min   break)  

1   DAO   Thi   Thu   Hang   
(IAE)   
2   JANNAT   Arifa   et   al.  
(U   Tsukuba)   
3   DO   Duy   Tung   
(VJU)     
4   Mai   Ei   (Myanmar)   
5   DO   Thi   Nhinh   
(VJU)   
6   SUZUKI   Yuhei   
(Ibaraki   U)   
7   TRAN   Huyen   Chi   
(VJU)   
8   BUI   Thi   Hoa   (VJU)   
9   VU   Kim   Duyen   
(VJU)   
10   VU   Thuan   Yen   
(VJU)   
11   NGUYEN   Thi   
Hong   Duong   (VJU)   
12   DUONG   Huong   
Giang   (VJU   M2)   
13   NGUYEN   Thi   
Thuy   Dung   et   al.   
(VJU   M2)   
14   BUI   Thi   Lan   et   al.   
(VJU   M2)   
15   NGUYEN   Thi   Hoa   
et   al.   (VJU   M2)   
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16:10-16:30  Break  16:45-17:00  Break  

16:30-17:30  Discussion:   Sharing   interlocal  

adaptation   lessons   

17:00-17:30  Discussion   &  
wrap   up  

15:30-16:00  17:30-18:00  Overall   discussion   &   Wrap   up   (from   each   session)   (Assoc   Prof   Tamura)  
16:00-16:10  18:00-18:10  Closing   remarks   (Prof   Ito)  
16:10-17:00  18:10-19:00  Online   social   gathering   (Option)  



Morning  session,  10:00-12:05  (Japan  Time),  8:00-10:05  (Vietnam         
Time)   
https://zoom.us/j/95367012140?pwd=dVZ3aFd6ZHhjcmN2cEhXcmRJZ0I5dz09   
Meeting   ID:     953   6701   2140   
Passcode:     212813   

  
Symposium   
Welcome   session   
10:00-10:30   (Japan   Time),   8:00-8:30   (Vietnam   Time)   

  
10:00-10:05   (Japan   Time),   8:00-8:05   (Vietnam   Time)   
M1-1.   Opening   declaration   and   introducing   delegates   

ITO   Tetsuji     
Ibaraki   University   
  

10:05-10:10   (Japan   Time),   8:05-8:10   (Vietnam   Time)   
M1-2.   Welcome   speech   from   VIE,   VASS   

NGUYEN   Chien   Thang   
Vietnam   Institute   of   Economics,   Vietnam   Academy   of   Social   Sciences   

  
10:10-10:15   (Japan   Time),   8:15-8:20   (Vietnam   Time)   
M1-4.   Introduction   of   GLEC   

HASUI   Seiichiro   
Ibaraki   University   

  

Keynote   speech   
10:15-12:00   (Japan   Time),   8:15-10:00   (Vietnam   Time)   

  
10:15-10:45   (Japan   Time),   8:15-8:45   (Vietnam   Time)   
M2-1.   Keynote   speech   from   Philippine   

Participatory  Climate  Change  Adaptation  Using  Watershed  Management         
Approach:   Processes   and   Emerging   Lessons   
PULHIN    Juan   Magboo        ＆    GARCIA   Josephine   Encisa   
University   of   the   Philippines   Los   Banos     

  
10:45-11:15   (Japan   Time),   8:45-9:15   (Vietnam   Time)   
M2-2.   Keynote   speech   from   Indonesia   

Zoning  Planning  for  Coastal  and  Small  Islands  Areas  as  a  Strategy  for              
Adaptation   to   Climate   Change   
BENGEN   Dietriech   G.   
IPB   University,   Indonesia   

  
11:15-11:45   (Japan   Time),   9:15-9:45   (Vietnam   Time)   
M2-3.   Keynote   speech   from   Vietnam   

NGUYEN   Chien   Thang   
Vietnam   Institute   of   Economics,   Vietnam   

https://zoom.us/j/95367012140?pwd=dVZ3aFd6ZHhjcmN2cEhXcmRJZ0I5dz09


Fieldwork   live   broadcast   
11:45-12:00   (Japan   Time),   9:45-10:00   (Vietnam   Time)   
Report  on  disaster  mitigation  and  adaptation  in  the  coastal  zone  in  Hoi  An,               

Vietnam   
  
  

12:00-13:40   (Japan   Time),   10:00-11:40   (Vietnam   Time)   
  
  

LUNCH   BREAK   
  
  

  
  



Room 1, 12:00-15:30 (Vietnam   Time), 14:00-17:30 (Japan   Time)     
https://zoom.us/j/95367012140?pwd=dVZ3aFd6ZHhjcmN2cEhXcmRJZ0I5dz09   
Meeting   ID:   953   6701   2140   
Passcode:   212813   
  

Sharing   interlocal   adaptation   lessons     

Chair: Assoc   Prof   Tamura   
    
12:00-12:15 (Vietnam   Time), 14:00-14:15 (Japan   Time),      
S1-1. Increasing   the   Inter-local   Resilience   against   Climate   Change-Associated   

Geo-Disaster   Risks   
YASUHARA   Kazuya    
Ibaraki   University,   Japan   
    

12:15-12:30   (Vietnam   Time), 14:15-14:30   (Japan   Time),      
S1-2. Coastal  Change  Assessment  in  Sirinath  National  Park,  Thalang  District,  Phuket            

Province   
VONGTANABOON   Sukanya * ,   HANCHAROEN  Wanida * ,  HOMYA  Suthathong * ,      
KURUKODT   Jurairat **   
* Phuket   Rajabhat   University,   Thailand,    ** Maha   Sarakham   University,   Thailand   

    

12:30-12:45   (Vietnam   Time), 14:30-14:45   (Japan   Time),      
S1-3.    SLCP   Observation   at   Hanoi   to   Study   Contribution   of   Regional   Sources   

KITA   Kazuyuki * ,   DO   Duy   Tung ** ,   KOTERA   Akihiko **   
* Ibaraki   University,   Japan,    ** Vietnam   Japan   University,   Vietnam   
    

12:45-13:00   (Vietnam   Time), 14:45-15:00   (Japan   Time),      
S1-4.  Platform  Building  for  Achieving  Sustainable  Development  Goals  in  the  Tropical            

and   Subtropical   Agriculture     
CHEN   Bixia *    &   SAKAGAMI   Nobuo *   
* University   of   the   Ryukyus,   Japan   &    ** Ibaraki   University,   Japan   

  
  
  

13:00-13:10 (Vietnam   Time), 15:00-15:10 (Japan   Time),      

BREAK     

  
  

13:10-13:25   (Vietnam   Time), 15:10-15:25   (Japan   Time),      
S1-5. Practical   Uses   of   Crop   Simulation   Model   for   Climate   Adaptation   and   Resiliency   of     
           Corn   Farmers   in   the   Philippines   

BALDERAMA   Fernando   Orlando     
Isabela   State   University,   The   Philippines   

    

13:25-13:40 (Vietnam Time),   15:25-15:40 (Japan Time),     
S1-6. Effects   of   Introducing   A   Measure   to   Climate   Change   on   Food   Supply   in   Asian   

Countries:   A   World   Food   Model   Analysis   
FURUYA   Jun   
Japan   International   Research   Center   for   Agricultural   Sciences,   Japan   

  
  
  

https://zoom.us/j/95367012140?pwd=dVZ3aFd6ZHhjcmN2cEhXcmRJZ0I5dz09


  
13:40-13:55   (Vietnam   Time), 15:40-15:55   (Japan   Time),      
S1-7. Stakeholder  Perception  and  Empirical  Evidence:  Oil  Palm  Biomass  Utilization  as            

Climate-Smart   Smallholder   Practice   
OKTARINA  Desta  Sachnaz,  NURKHOIRY  Ratnawati,  AMALIA  Rizki,  NASUTION          
Zulfi   Prima   Sani   
Indonesian   Oil   Palm   Research   Institute,   Indonesia   

  
13:55-14:10   (Vietnam   Time), 15:55-16:10   (Japan   Time),      
S1-8. The  Effect  of  Climate  Change  and  Natural  Disasters  on  Mangrove  Forests  in  Xuan               

Thuy   National   Park:   Proposed   Adaptation   Solutions   for   Mangrove   Forests   
NGUYEN   Van   Quang   
Vietnam   Japan   University,   Vietnam   
  

14:10-14:30   (Vietnam   Time), 16:10-16:30   (Japan   Time)   

  BREAK     
  

14:30-15:30   (Vietnam   Time),   16:30-17:30   (Japan   Time)   
DISCUSSION:   Sharing   Interlocal   Adaptation   Lessons   

    



Room   2,   12:00-15:30   (Vietnam   Time),   14:00-17:30   (Japan   Time)   
https://zoom.us/j/4726142206?pwd=MjhieWJaM0xpb0t1TlhVcXZSU0RlZz09   

Meeting   ID:   472   614   2206   
Passcode:   207461   

  
Climate   Finance   
Chair:   Prof   NGUYEN   Chien   Thang   
  

12:00-12:30   (Vietnam   Time),   14:00-14:30   (Japan   Time),     
S2-1.  Assessment  of  Saltwater  Intrusion  Vulnerability  of  Coastal  Aquifers  in            

Context   of   Climate   Change   in   the   Central   Coastal   Plains,   Vietnam   
   PHAM   Quy   Nhan ,    Ta   Thi   Thoang,   Tran   Thanh   Le   
Hanoi   University   of   Natural   Resources   and   Environment   (HUNRE),   Vietnam   
  

12:30-13:00   (Vietnam   Time),   14:30-15:00   (Japan   Time),     
S2-2.     Private   Sector’s   Adaptation   to   Climate   Change   and   CC   Finance   

TRAN   Thanh   Nga   
Ministry   of   Natural   Resources   and   Environment   (MONRE),   Vietnam   

  
  

13:00-13:30   (Vietnam   Time),   15:00-15:30   (Japan   Time),     
BREAK   

  
13:30-13:55   (Vietnam   Time),   15:30-15:55   (Japan   Time),     
S2-3.    Green   Banking   Development   in   Vietnam   

TRAN   Thi   Thanh   Tu     
University   of   Economics   and   Business   

  
13:55-14:20   (Vietnam   Time),   15:55-16:20   (Japan   Time),     
S2-4.    Promoting   Local   Funds   to   Support   Adaptation   to   Climate   Change:   Bac   Ninh   

Experiences   
NGUYEN   Phuong   Bac   
Bac   Ninh   Institute   of   Social   Development,   Vietnam   

  
14:20-14:45   (Vietnam   Time),   16:20-16:45   (Japan   Time)   
S2-5.    Enabling   SME   Access   to   Green   Credit.   A   Policy   Review   and   Perspectives   

VU   Quoc   Huy   
Vietnam   Institute   of   Economics,   Vietnam   

  
  

14:45-15:00   (Vietnam   Time),   16:45-17:00   (Japan   Time)   
  

BREAK   
  
  

15:00-15:30   (Vietnam   Time),   17:00-17:30   (Japan   Time)   
WRAP   UP   

https://zoom.us/j/4726142206?pwd=MjhieWJaM0xpb0t1TlhVcXZSU0RlZz09


Room   3,   14:00-17:30   (Japan   Time),   12:00-15:30   (Vietnam   Time)   
https://zoom.us/j/4607928281?pwd=OHgycFBIUFBIc1l3eE9vcE1GTDZXQT09   

Meeting   ID:   460   792   8281   
Passcode:   159559   

  
Asian   Young   Researchers   Network   Session   
Chair:   Dr   ISHIKAWA-ISHIWATA   Yuki   
Co-chair:   Ms.   NGOC   Bich   Dong   
  

14:00-14:40   (Japan   Time),   12:00-12:40   (Vietnam   Time)   
  

S3-1.  Climate-smart  Agriculture  Opportunities  for  Mitigating  Greenhouse  Gas          
Emission   from   Paddy   Rice   in   Quang   Nam   Province   –   Vietnam   

           DAO   Thi   Thu   Hang   
Vietnam   Japan   University,   Vietnam   
  

S3-2.  Examining  the  Effects  of  Climate  Variability  on  Potato  Yield:  An  Evidence              
from   Bangladesh   
JANNAT   Arifa * ,   ISHIKAWA-ISHIWATA   Yuki ** ,   FURUYA   Jun ***   
* University  of  Tsukuba,  Japan,   ** Ibaraki  University,  Japan,   *** Japan  International  Research            
Center   for   Agricultural   Sciences,   Japan   

  
S3-3.   Study   on   Short-lived   Climate   Pollutants   in   Hanoi   

DO   Duy   Tung   
Vietnam   Japan   University,   Vietnam   

  
S3-4.   Climate   Change   Adaptation   in   Myanmar:   Case   Study   in   Wet   Te   Ku   Group   

of   Villages   
            MAI   Ei   Ngwe   Zin   

Vietnam   Japan   University,   Vietnam   
  

S3-5.  Is  Vietnam  a  Real  Transition  Country  in  Terms  of  Forest  Cover?  A  Case                
Study   in   Nghe   An   Province   
DO   Thi   Nhinh   
Vietnam   Japan   University,   Vietnam   

  
14:40-15:00   (Japan   Time),   12:40-13:00   (Vietnam   Time)   

  
BREAK   

  
15:00-15:40   (Japan   Time),   13:00-13:40   (Vietnam   Time)   
S3-6.     Development   of   Bio-aerosol   Sampler   Onboard   UAV   (Drone)  

SUZUKI   Yuhei,   KITA   Kazuyuki   
Ibaraki   University,   Japan   

  
S3-7.  Effects  of  Vegetation  on  the  Urban  Thermal  Environment:  A  Case  Study  in              

Hanoi   
TRAN   Huyen   Chi   



Vietnam   Japan   University,   Vietnam   
  

S3-8.   Climate   Security   in   Vietnam   from   Policy’s   Perspective   
BUI   Thi   Hoa   
Vietnam   Japan   University,   Vietnam   

  
S3-9.   Students'   Perception   on   Climate   Change   Mitigation   

VU   Kim   Duyen.   
Vietnam   Japan   University,   Vietnam   

  
S3-10.     A   Perspective   of   Heatwave   in   Vietnam   for   Decades   (1980-2018)   

VU   Thuan   Yen   
Vietnam   Japan   University,   Vietnam   

  
15:40-16:00   (Japan   Time),   13:40-14:00   (Vietnam   Time)   

  
BREAK   

  
16:00-16:50   (Japan   Time),   14:00-14:50   (Vietnam   Time)   
S3-11.   Innovative  Approach  in  Developing  a  Disaster  Preparedness  Plan  for            

Primary   Schools   in   Da   Nang   City   in   the   Context   of   Climate   Change   
NGUYEN   Thi   Hong   Duong   
Vietnam   Japan   University,   Vietnam   

  
S3-12.   Indicators  for  Comprehensive  School  Safety  in  Response  to  Climate  Change             

for   Lower   Secondary   Schools   in   Coastal   Areas,   Vietnam   
DUONG   Huong   Giang   
Vietnam   Japan   University,   Vietnam   
  

S3-13.   Whether  Climate  Change  is  Really  Affecting  on  Land  Use  Land  Change  in               
Xuan   Thuy   National   Park?   
NGUYEN  Thi  Thuy  Dung,  VU  Thi  Hai  Ha,  NGUYEN  Van  Duong*,  THAMMAVOGSA              
Piya,   KOTERA   Akihiko   
Vietnam   Japan   University,   Vietnam   *Corresponding   author   
  

S3-14.  Awareness  of  Local  People  on  Cost-benefit  of  Mangrove  Forest            
Conservation  in  Climate  Change  Adaptation  in  Xuan  Thuy  National  Park,            
Nam   Dinh   Province   
BUI  Thi  Lan * ,  LE  Thi  Ngoc  Diep * ,  NGUYEN  Duc  Tam * ,  NGUYEN  Thanh  Hai * ,  OKEH                
Bernard * ,    ISHIKAWA-ISHIWATA   Yuki ** ,   HOANG   Thi   Thu   Duyen *   
* Vietnam   Japan   University,   Vietnam,    ** Ibaraki   University,   Japan   
  

S3-15.  Climate  Change  and  Disaster  Management  for  Sustainable  Livelihood  in            
Xuan   Thuy   National   Park   
NGUYEN   Thi   Hoa * ,   NGUYEN   Ha   My * ,   DUONG   Huong   Giang * ,   NAW   Khu   Khu   Sann   
* ,   PHAN   Thi   Lan   Anh * ,   ITO   Tetsuji ** ,   NGUYEN   Van   Quang *   
* Vietnam   Japan   University,   Vietnam,    ** Ibaraki   University,   Japan   

  
  



16:50-17:00   (Japan   Time),   14:50-15:00   (Vietnam   Time)   
BREAK   

  
17:00-17:30   (Japan   Time),   15:00-15:30   (Vietnam   Time)   

WRAP   UP   



Southeast Asia Research-based Network on Climate Change Adaptation Science (SARNCCAR)
INTERNATIONAL SEMINAR FOR CLIMATE CHANGE ADAPTATION PROGRAM 2020

Morning Session
Welcome Session



Thank you for participating in the international seminar of the Southeast Asia Research-based 
Network on Climate Change Adaptation Science. On behalf of the organizers, I would like to say 
a few words. 
 
This international seminar was scheduled to be held at Ibaraki University, Japan, in 2020––the 
year of the Tokyo Olympics. We were planning to host several researchers in Japan and conduct 
insightful face-to-face discussions. 
 
I don’t think anyone foresaw this a year ago. I never imagined that the spread of COVID-19 would 
have such a profound impact on our world. Some have pointed out that the grave effects of climate 
change on ecosystems may have given rise to these unknown viruses. 
 
The truth of the matter must be scientifically verified, but the term “climate change” is insufficient 
to describe contemporary global conditions. Instead, the term “climate crisis” offers a more 
comprehensive description. This crisis not only alters the natural environment, but also affects the 
social environment and deeply impacts our culture and customs. 
 
What should we do? More importantly, what can we do? A single individual does not bear 
significant power, but there is still something that can be done. We are researchers. We have the 
wisdom to make connections across countries and disciplines. Even if each person possesses 
marginal power, I believe that through consolidating our connections and becoming a network, 
we can facilitate visible change. 
 
In recent years, when the world has had to come together to tackle such global issues, the 
emergence of ultra-nationalism has fostered the notion that global warming is a hoax, which is a 
narrative that was designed to divide people. We should not give credence to this idea, but combat 
it instead in solidarity with each other. 
 
I have planted a peach tree in my home’s garden. It also served as a memorial to the birth of my 
second child. However, someone cut the tree and it was rendered incapable of reproducing, which 
was quite saddening. However, this event inspired me to become a “tree planter,” not a “tree cuter.” 
Let's plant the trees of hope together. 
 
We are all citizens of this planet. Let’s act responsibly, share our wisdom, and cooperate to 
safeguard the future of the generations to come. GLEC, the Global and Local Environment Co-
creation Institute of Ibaraki University also wants to do such work to “create a healthy 
environment together.” 
 
May our little action eventually become a big wave. Let’s use today’s discussions as the 
foundation upon which we build together. 
 
Thank you for your attention. 

 
 
 
 
 
 

Prof. Dr. ITO Tetsuji 
 Ibaraki University, Japan 



1. Development of innovative adaptation science based on localities of southeast Asia
Tans‐disciplinary and interlocal approaches

2. Suggestion of practical adaptation which can distribute each countries and regions
e.g., Costal management, Disaster risk management based on their socio‐cultural 

backgrounds
3. Capacity development of young researchers and research network.

• Impacts of climate change are serious and diverse in southeast Asia.
• However, lack of perception and inadequate countermeasures.
• Science‐based adaptation such as impact assessment and projections has not been fully 

utilized.
• Indigenous knowledge should be developed interlocally.
• GLEC has been collaborating with Vietnam, Thailand, Indonesia and Philippines.
• Vietnam Japan University started MCCD program from Sep. 2018. Hanoi can be the hub 

among southeastern countries.

Background
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Southeast Asia research‐based network on climate 
change adaptation science

Expected outcome

Exchange of researchers
Hub for interlocal dialogues

（2018‐19 @Hanoi, 2020 @online, 
2021@ibaraki）

‐ Scientific accumulation and  
sharing of climate change.

‐ Students involvement
=> Co‐evolution of research and 

education.
‐ Fostering young researchers 

VJU

PKRU

IPB

Leadership

Building a more unique 
research center for 
climate change 
adaptation

Indonesia

• Headquarter
• Impact of CC and

adaptation
• Exchange information

GLEC, Ibaraki Univ.

Joint research &
Joint seminars

Field survey,
Data sharing

Philippines
U.P.

China
IMU for 

natinalities



Distinguished Participants,  
Ladies and Gentlemen, 

On behalf of Vietnam Institute of Economics, let me warmly welcome you all here today for the 
Opening Ceremony of International Conference “Sharing interlocal adaptation lessons: Climate Change 
Adaptations and Development in East and Southeast Asia.” 

The world we are living in is facing more than ever-increasing disasters and changes, including climate 
change, Covid-19, and economic crisis ahead. Climate change happens even more quickly than we can imagine 
with a terrifying scale of destruction and devastation. Damages caused by climate change can destroy all fruits 
of development that humankind has achieved for centuries. The human need to stand together and learning and 
sharing is vital for us to address our common thread.  

On the other hand, promoting local adaptation to climate change is strongly recognized through 
national strategies on climate change response and disaster preparedness and prevention. Of which, learning 
and sharing are highlighted as a practical and resource-saving approach to climate change adaption and disaster 
risk reduction. 

Accordingly, the purpose of the workshop is to exchange and share scientific results, research 
experiences and academic expertise with domestic and foreign scientists in the field of climate change adaption 
and disaster response.  

The conference focuses on two main themes, including (1) local climate change adaptation, which 
shall include case studies, tools, resources, and services in the field of vulnerability assessment, planning, 
implementing, monitoring and evaluation activities to support local communities’ climate adaption initiatives; 
and (2) green finance toward green growth and climate change adaptation, which shall include the latest legal 
framework development for green finance in Vietnam, the climate risk assessment and disclosure for 
corporations and their impact on credit analysis, local experiences in implementing green transformation of 
the economics, private initiatives for green financing solutions, significant challenges for SMEs in mobilizing 
financial resources for green transformation. 

The workshop will be organized with the participation of more than 30 leading experts in the field of 
natural resources and climate change from prestigious universities in the world such as Ibaraki University 
(Japan), Yonsei University (South Korea), Philippines University, Phuket Rajabhat University of Thailand, 
Bogor Agricultural University of Indonesia, and other organizations and sponsors.  
 
Ladies and Gentlemen, 

I do hope that the conference will provide an excellent international forum for managers, scientists, 
researchers, lecturers and students to share their research findings with global experts and to discuss and 
provide new advanced and innovative ideas for local climate change adaptation towards sustainable 
development. 

 
On this occasion, I would like to express our most sincere thankfulness to various partners, especially 

the Global and Local Environment Co-creation Institute (GLEC), Ibaraki University, Japan through the project 
of “Southeast Asia Research Base Network on Climate Change Adaptation Science.” 
 
Thank you all, and I wish you a very successful conference today! 
 

 
Assoc Prof Nguyen Chien Thang 

Vietnam Institute of Economics, Vietnam Academy of Social Sciences 



Introduction of GLEC, Ibaraki University 
 

Hello, and thank you everyone.  As we all know and feel, our climate and society gain its 
changing speed.  More rapidly they go, more difficult for us to adapt.  In this autumn, we saw many 
tropical cyclones went closer to Vietnam.  Last October, Japan was hit by huge typhoon and suffer 
heavy damage and casualties. 

As professor Ito spoke to us, it is tough time.  But for us, it is as always, and it was in the 
past.  Crisis on th e list are increasing and going into critical phase inside and outside of our 
countries.  We are here to get together.  But why?  To overcome and try to erase one of them, 
climate change.  Although such efforts are not an easy task, so we need good partnerships and 
cooperation.  I am so glad to see we are on the “line” which gets closer and closer to our common 
goal. 

In this spring, Ibaraki University integrated two prominent centers into one big organization 
named “Global and Local Environment Co-creation Institute” (GLEC).  They were ICAS (Institute 
for Global Change Adaptation Science) and CWES (Center for Water Environment Studies). 

Most of you may know about ICAS.  From 2006, they continued big contributions for 
sustainability sciences and adaptation policies nationally and globally.  ICAS also conducted 
sustainability study program in graduate school of Ibaraki University to prevail their knowledge and 
technologies to many students.  It is inter-disciplinary program and made big successful contribution 
to university’s education. 

CWES has more than 70 years history of research and education in Ibaraki.  In 1949, 
CWES was born as the university established.  Its first step was a small research facility near Hinuma 
lake.  In the 70’s they acquired bigger research building near Kitaura lake.  They focused on local 
water environment to understand multidirectional relations between communities and ecosystem.  
They accumulated many studies and officially certified only one lake center for education by MEXT 
(Ministry of Education, Culture, Sports, Science and Technology). 

GLEC is based on these two centers.  One acted globally and another acted locally.  Both 
of them have already prominent accomplishments.  However, I believe one plus one can be more 
than two.  Integration and interaction will produce new knowledge and science.  In the natural 
environment, the global and the local connect each other.  But social environment suffers severe 
divide.  We need many bridges to unify this suffering world.  I feel social expectations to us are so 
high.  GLEC was awarded by MOE (Ministry of Environment) as “Climate Change Action Award: 
The Minister of Environment Award.” 

Of cause, we are independent each other.  But independency that we are enjoying requires 
some responsibility.  So called “Common But Differentiated Responsibilities (CBDR)”.  I strongly 
believe the key to resolve this difficult and protracted problem is our responsibility to promote SDGs 
(Sustainable Development Goals).  The biggest difference between SDGs and its predecessor MDGs 
is that SDGs obtained PEACE in 16th goal.  Peace and partnership are essential goals to achieve new 
world. 

SDGs take holistic approach to change the world to more peaceful.  To take this approach, 
we are necessary to have diverse members from many countries and cultures.  GLEC is an inter-
disciplinary academic platform to promote SDGs in Ibaraki University.  Today we can see qualified 
members participating this seminar.  I expect fruitful discussions and valuable opportunity to bridge 
participants each other. 
 Let us enjoy this seminar.  Thank you very much. 
 
 
 

 
 
 
 
 
 
 
 

Prof. Hasui Seiichiro 
 Director of GLEC 

 Ibaraki University, Japan 
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Participatory Climate Change Adaptation Using Watershed Management Approach:  Processes and Lessons from the 
Philippines 

Juan M. Pulhin and Josephine E. Garcia 

University of the Philippines Los Baños, Philippines 
 

ABSTRACT 

Climate change adaptation needs to be integrated into spatial and community planning to empower communities and local government 
units (LGUs) to respond to the risks of climate change. While the formulation of adaptation strategies may appear a straightforward task, 
the crafting of strategies that actually works, with acceptance of and active support from stakeholders, and considers the well-being of 
communities and ecosystems across a watershed presents a huge challenge for operationalization and implementation. This paper 
addresses this critical gap on participatory planning and climate change adaptations using watershed management approach by looking 
into adaptation as a process.  It identified and documented effective institutional, participatory and collaborative processes for designing 
community-based adaptation in the context of watershed management at the provincial and municipal levels in La Union and Davao del 
Norte provinces in the Philippines. The methodology involved rigorous ecosystem assessments, stakeholder engagement, cross-sectoral 
collaborations, and even in-depth interviews with important actors in adaptation planning, in conjunction with careful capturing of 
lessons learned and best practices. 

Watershed management and climate change adaptation both entail collective action. This requires commitment of different stakeholders, 
a deep understanding of the opportunities, risks and tradeoffs involved, and effective leadership to champion the cause. The results 
highlighted that bottom-up and top-bottom interactions need to be strengthened for the development of integrated adaptation strategies 
across different scales of a watershed. Overall, community-based adaptation in the context of watershed management cannot operate on 
its own. It needs to be linked with the higher scales of governance at the municipality and provincial levels (or even the regional and 
national levels) for effective mobilization and implementation towards achieving the goal of resilient communities and ecosystems. 

 

 



Participatory Climate Change Adaptation Using 
Watershed Approach:  Processes and Lessons from 

the Philippines
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SUSTAINABLE APPROACHES 
FOR UNLIMITED GOODS AND 
GODLY SERVICES

”Branding” for the 
participatory 
management 
approach to be 
implemented in the 
watershedS.A.U.G.

Davao del Norte Gov. Anthony del Rosario (middle)  signs the memorandum of
understanding (MOU) Community-based Climate Change Adaptation for Saug Watershed
MOU on Nov. 13 at  the Provincial Cooperative Union (PCU) in Tagum City.



Introduction 
“Fragmentation is our enemy and a recipe for 
disaster.” – Peter Holmgren, Director General of 
Center for International Forestry Research (CIFOR) 

Baroro River Watershed, locally know as Lon-oy, is 
located in the northeastern part of the province of 
La Union, encompassing the municipalities of San 
Gabriel, San Juan, Bagulin, Bacnotan and Santol, 
and the city of San Fernando. It has a total area of 
19,486 hectares. The watershed is a main source of 
water for both irrigation and domestic purposes in 
all covered municipalities and city, except for 
Bagulin and Santol. Agriculture is the main source 
of livelihood in the watershed. 

 

 Location map of Baroro (or Lon-oy) Watershed 

Fragmentation, Ecosystem Services and Climate Change:  
The Case of Baroro Watershed, La Union, Philippines 

A Policy Brief 
 

y

Authors: Juan M. Pulhin, Maricel A. Tapia, Josephine E. Garcia, Mark Anthony M. Ramirez
Catherine C. De Luna, Florencia B. Pulhin and Rex Victor O. Cruz
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Protocol on Participatory 
Climate Change Adaptation 
Using Watershed Approach in 
the Philippines

Dr. Juan M. Pulhin1 and Dr. Josephine E. Garcia2

1 Professor, UP Scientist III and NAST Academician and 2University Researcher
College of Forestry and Natural Resources
University of the Philippines Los Baños
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Thank you for your attention!!!



Zonation Planning of Indonesian Coastal and Small Islands Areas as Strategy for Climate Change Adaptation  

BENGEN Geoffrey Dietriech  

IPB University, Indonesia 

 

ABSTRACT 
 

Indonesia is the largest archipelagic country globally, with around 16,671 named islands spread over an area of 5.8 million km2 of the 
sea (about 75% of Indonesia's territory) from Sabang in the West to Merauke in the East, is known as The world's most immense 
marine mega biodiversity. This fact is easy to understand because, with thousands of small islands that make up the archipelago, 
Indonesia has all productive tropical coastal and marine ecosystems ranging from mangrove and seagrasses ecosystems to coral reef 
ecosystems. Besides, around 60% of Indonesia's population lives in coastal areas and small islands. 

 

Climate strongly links to coastal and marine ecosystems in many ways. Indonesia's coastal and small islands management considers 
the potential consequences of climate change recently. It is urgent to begin adaptation now concerning the development of coastal and 
small islands uses. One adaptation strategy to climate change impacts is to develop zonation planning of coastal and small island areas 
at the province and national levels. 

 

Keywords: coastal zone, small islands, zonation, climate change, adaptation. 
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Southeast Asia Research-based Network on Climate Change Adaptation Science (SARNCCAR) 
GLEC, VJU, MCCD, VIE, VASS 
Online (Zoom), 17 November 2020 

• TThe sea area (including Economic Exclusive 
Zone) is 5.8 million km2 

• TThe coastline is approximately 95,181 km long 

Big Island  
Area> 2000 km2 

Very Small Island 
 Area ≤ 100 km2 

34 Islands 
(0,21%) 

1,766 Populated Islands. 14,905 Uninhabited Islands. 

16,671 
Named 
Islands 

Small island 
 Area> 100km2- 
≤2000 km2 

196 Islands 
(1,21%) 

16.441 Islands 
(98,57%) 



• The largest part of the World 
Coral Triangle: 

• 18% of the world's coral 
reefs 

• 23% of the world's 
mangroves 

•  5% of the world's seagrass 
beds (mapped) 

574 
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2500 
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45 
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Veron et al. 2009; Spalding et al. 2010; Allen unpublished data 

Potential for marine 
tourism development: 

Scuba Diving: diving 
tours with scuba 
equipment 
Snorkling (Skin Diving): 
diving tour with mask & 
snorkle equipment 
Water sports: banana 
boat, rowing, swimming, 
fishing ... 

Overfishing: Illegal, Unreported and Unregulated (IUU) fishing continues to 
present challenges. Approximately 11-26 million tonnes of fish are lost due to 
IUU each year which is an average loss of 18% of global fisheries.  

Pollution: More than 80% of marine pollution comes from activities on land 
(industrial, agricultural and residential waste). By 2050 it is predicted that 
there will be more waste (plastic) than fish in the sea. 

Habitat Damage: Decreased biodiversity and SD fish stocks due to 
environmentally unfriendly fishing practices, and environmental damage due 
to land conversion and rapid coastal development. 

Climate Change: Rapidly impacts already stressed species and ecosystems, 
resulting in the loss or degradation of 50% of estuaries, 35% of mangroves, 
30% of coral reefs and 20% of seagrass. 

Warming temperature of air and 
sea;  
Acidification of world’s oceans 
from CO2 absorbed by the ocean;   
Precipitation change; 
Sea level rise; 
Change of seasonal storm, sea 
surge and surface water current. 



Shoreline erosion; 
Increased flooding of low lying areas (i.e.  
coral small islands particularly flatted); 
Increased storm surge  effect; 
Increased saline water intrusion into 
estuaries, embayment, rivers, low lying 
small island affected by increasing 
salinity of freshwater already limited; 
Large scale modification to coastal land 
forms (particularly river deltas); 
Ecological collapse of systems unable to 
tolerate increased marine environment 
disturbances, particularly vegetation. 

•CCoastal and small island ecosystems, such 
as mangroves, seagrass beds, coral reefs 
and estuaries, have an ecological function 
for humans in dealing with climate change. 
•To maintain the ecological function of 
coastal and small island ecosystems  in an 
optimal and sustainable manner, an 
adaptation strategy is needed to reduce 
the impact of climate change. 
•Adaptation strategies will increase the 
ability of coastal and small islands 
ecosystems to cope with climate change. 

 
One of the efforts to adapt to 
the impact of climate change 
on coastal and small island 
ecosystems is to establish 
Zoning-based Conservation 
Areas in Coastal Areas and 
Small Islands as mandated   
in the Law of the Republic of 
Indonesia No. 27 of 2007 
Juncto Law No. 1 of 2014 
concerning the Management 
of Coastal Areas and Small 
Islands. 

  . 

CONSERVATION OF COASTAL AREAS AND SMALL ISLANDS: 
Efforts to protect, conserve and utilize coastal and small 
island ecosystems to ensure the existence, availability and 
sustainability of coastal resources and small islands while 
maintaining and increasing the quality of their value and 
diversity. 

 
CONSERVATION AREAS IN COASTAL AREAS AND SMALL 
ISLANDS: parts of coastal areas and small islands that have 
certain characteristics as an integrated ecosystem that is 
protected, conserved and/or used sustainably to achieve 
sustainable management of coastal areas and small islands.  
 
(Minister of Marine Affairs and Fisheries Regulation No. 17/2008) 
 



1.Coastal sanctuary; 
2.Small island 

sanctuary; 
3.Coastal park; and 
4.Small island park. 

1.Maritime customary 
protection areas; 

2.Maritime cultural 
protection area.. 

1. Marine National Park 
2. Marine Natural Sanctuary 
3. Marine Ecotourism Park 
4. Fisheries Sanctuary 

1. core zone; 
2. limited use zone; and / or 
3. other zones according to the 

designation of the area. 

1. core zone; 
2. sustainable fishing zone; 
3. utilization zone; and / or 
4. other zones according to the 

designation of the area. 
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Regulated in 
Presidential 
Regulation 
No. 51/2016

Maritime Conservation 
Area (KKM) 

Marine Protected Areas 
(KKP) 

1 Coastal sanctuary;

Coastal and Small 
Islands Conservation 

Areas (KKP3K) 

 
Beach Buffer 

Zone 
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CORE ZONE 
• Certain priority and unique / 

endemic, rare and / or charismatic 
habitat of certain aquatic biota; 

• Spawning areas, nursery and / or 
fish habitats; 

• Has a characteristic coastal/marine 
ecosystem that is relatively pristine 
/ natural, and represents the 
existence of certain pristine biota; 

• Has the characteristic of being a 
source of germplasm for 
Conservation Areas. 

UTILIZATION ZONE 
• Has natural tourism attraction in the form of aquatic 

biota along with beautiful and unique marine / coastal 
ecosystems; 

• Has sufficient area to ensure the potential sustainability 
and attractiveness to be used for tourism and recreation; 

• Has a marine ecosystem condition that is still relatively 
good for various utilization activities without damaging 
the natural ecosystem. 

SUSTAINABLE FISHERIES ZONE 
• Has natural tourism attraction in the form of fish resources and 

beautiful and unique coastal/marine ecosystems; 
• Has a sufficient area to ensure the sustainability of potential 

fish resources; 
• Having relatively good water conditions to support fishery 

activities without damaging the natural ecosystem; 

OTHER ZONE 
• Has the function and condition of 

being designated as a certain zone 
outside the core zone and utilization 
zone; 

• Can be used in the form of a protection 
zone and a rehabilitation zone. 

Seek the species protection and coastal and small 
island ecosystems. 

Restoring the function and integrity of coastal 
ecosystems and small island ecosystems. 

Prevent the decline in marine biodiversity. 

Prevent the decline in the quality of coastal and small 
island ecosystems. 

Ensure sustainable use of fish resources. 

1) Improvement of the quality of 
coastal and small island resources 
and ecosystems (coral reefs and 
reef fish). 

2) Changes in attitudes and behavior 
of local communities 
• Termination of the use of destructive 

fishing gear; 
• Make agreements with fishermen from 

other villages not to fish in the core 
and buffer zones of the Conservation 
Area; 

• Increased community involvement in 
the management of Conservation 
Areas. 

3) Local policy development 
• Mobilizing the unity and cohesiveness 

of coastal communities; 
• Supervising community-based 

Conservation Areas; 
• Addressing problems in the 

management of Conservation Areas. 
4) Increased commitment of related 
 government  institutions 
• Internalization of Protected Areas into 

the government's annual program; 
• Community empowerment program 

development; 
• Development of community based 

surveillance programs. 



""Healthy coastal and small island ecosystems that can provide a 
variety of benefits sustainably facing the impacts of climate change 

at present and in the future" 



CClimate change response 

ffrom economic perspective
AAssoc Prof Nguyen Chien Thang

Director of Competitiveness Studies

DDamage caused by climate change and natural disasters in relation to economic develop

• In the period 1995 - 2017, damage 
caused by natural disasters in 
Vietnam was about 14 trillion 
VND/year with an increase in 
damage of 12.7%/year.

• It is estimated that Vietnam loses an 
average of 1-1.5% of GDP each year 
due to natural disasters and climate 
change *

• The level of economic losses has 
tended to increase in recent years

4

EEconomic growth and damage caused by climate change and natural disasters from 2011--2017
*



Climate change is a market failure due to externalitie
GHG production activities causing climate change

Q(quantity)

MSC= MC + MEC

S=MC

MEC

D= MB = MSB

A

E

E*
Ps

Pm

P (pr ice)

O Qs Qm

Human-induced climate change 
from greenhouse gas emissions in 
production activities makes it 
impossible for the market to 
efficiently allocate resources from a 
social standpoint

Climate change is a market failure due to externalitie
Climate change is a public goods

Ds

Dx

Dy E2 E1 E* MC

MCQs
QxQy

P
What is the socially efficient 
level of supply of goods to 
reduce greenhouse gas 
emissions?

Can the market provide a 
socially efficient level of 
greenhouse gas emission 
reduction goods?

If the market fails to deliver, 
what is the appropriate 
mechanism to address this 
problem?

Climate change is one of the biggest global market f

The breadth, magnitude, and complex nature of the impacts of climate change as well as the costs and benefits of 

climate change response imply that aa number of ethical perspectives, which focus on welfare, equality and 

multiplication rights should be considered in economic analysis of climate change .
The breadth, magnitude, type, duration of the impacts of climate change and the costs and benefits of r esponding to 
climate change are uncer tain, so economic analysis of climate change should consider the risk factor. risk and 

uncertainty with a conservative approach.

The impacts of climate change are long term and increase over  time. The economic analytical framework for climate 

change needs to assess the benefits and costs of the mitigation and adaptation measures over time

Climate change can have large and significant impacts on the global economy if action is not taken to prevent climate 
change immediately. Therefore, economic analysis of climate change needs to consider the possibility of large, non -

marginal changes to the society, not just marginal changes.

- > The differences in  climate change compared to other  types of market failures make economic analysis of climate 
change more challenging.

policy.

Global climate-related investment - Climate finance

Source: Climate Policy Initiative 2019

Paris Climate Agreement, now signed by 195 
and ratified by 187 countries around the world

The rise reflects steady increases in financing 
across nearly all types of investors

While climate finance has reached record 
levels, action still falls far short of what is 

Average annual public climate finance totaled 
USD 253 billion in 2017/2018, representing 
44% of total commitments.

Private finance, which reached USD 326 
billion on average annually in 2017/2018, 
continues to account for the majority of 
climate finance, at around 56%



Way forward - Response to climate change from economic perspective

- Mobilize finance to respond to climate change

- Technology transfer friendly to climate change

- Building capacity to respond to climate change

- ...
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Increasing the Inter-Local Resilience against Climate Change-Associated Geo-Disaster Risks 

YASUHARA Kazuya 

Ibaraki University, Japan 

 

ABSTRACT 

One of the most important issues for increasing the local resilience against compound disasters in the context of climate change is that 

adaptation philosophy should be changed from the reactive to the proactive measure. As among compound disasters, the author picks 

up, as an example, the inundation of coastal regions undergoing combination of water level rise with land subsidence. The current paper 

explores the way how to make the inter-local adaptation successful at the low-lying areas from comparative study both in Vietnam and 

Japan, and emphasizes that monitoring system and predictive methodology of relative sea-level rise (SLR) considering land subsidence 

(LS) are essential as the proactive measure. 

 



Increasing the Inter-local Resilience against 
Climate Change-Associated Geo-Disaster Risks

• Kazuya Yasuhara, Ph. D.

• Professor Emeritus, GLEC, Ibaraki University, Japan
• Representative of Local Resilience Research 

Institute (LRRI), Japan
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1. Compound Disaster 
Important

Sea-Level Rise Combined with Land Subsidence

Land
subsidence

Sea-level
rise (SLR)

Susceptible to undergo the impacts of flood 
and inundation caused by storm surge and 
overlapping waves

Building
structure

Br
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◆Many vulnerable areas
・Mega deltas, such as Mekong Delta
・Highly populated cities, such as Venice (Italy), and New Orleans (USA)

Sea Land

Inundation Caused by SLR 
Combined with Land Subsidence

Inundation predictions for 2100 for the
SRES A1B scenario with coastal
protection for 1/100 storm surges (dark
areas are inundation areas) (Maruyama
and Mimura, 2010; Mimura, 2013).

Inundation areas combined SLR and tidal 
change with land subsidence (revised 
from Maruyama and Mimura, 2010).



Effects of Sea-Level Rise Combined with Land Subsidence

Niigata in Japan

• Groundwater abstraction 
• Natural gas exploitation

Mekong Delta in Vietnam

• Groundwater abstraction
• Sea level rise
• Dam construction
• Riverbed soil excavation

in Thailand

• Groundwater abstraction 0

Sea-level 
rise

Land 
subsidence

Year

2050 2100

R
elative SLR

Definition of Relative SLR

RESULTS ‐ 1

Case of Echigo Plain in Niigata, Japan
(Takei, 2009)
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(m)

Distribution of Predicted Inundation Areas 
(2100)

(a) Land subsidence only 
considered

(b) Both land subsidence and SLR 
considered

(m)

Agano 
RiverShinano 

River
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Japan

Niigata-
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River
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Sea of 
Japan

Niigata-
higashi 
Port

Inundated areas are 
equivalent to
【Altitude – relative SLR】.

RESULTS ‐ 2

Case of Chao Phraya Delta in Thailand
(Watanabe, 2008: Murakami and Yasuhara, 2009)

Change of Inundation Areas 

(a) Effect of SLR 
with 59 cm 

(b) Combined effect of SLR 
with expected land 
subsidence 

(c) Combined effect of 
SLR with land 
subsidence with 
standard deviation 

(a) (b) (c)
Areas of inundation 

(km2)
634 779 1269

RESULTS ‐ 3
Case of Mekong Delta, Vietnam



Vulnerability against Coastal Erosion

(a) Near the river mouth

(b) Apart from the river 
mouth
Coastal lines were 
retarded approximately
240 m near and 140 m 
apart from the river 
mouth, respectively. 

Predicted Inundation Maps in Mekong 
Delta of Vietnam (Murakami et al., 2011)

(c) Consideration of SLR
and land subsidence(a) Present situation

(2007) 
(b) Consideration of SLR 

Lack of integration of information which has 
monitored at different locations under different 
organization for different projects.

Objective Locations for the Case Studies
Objective
location

Country Cause of land 
subsidence 

Counter‐ or 
adaptive measure

Echigo Plain
(Niigata 
Prefecture)

Japan ・Groundwater 
abstraction, 
・Natural gas 
exploitation

Regulation of 
abstraction and 
exploitation

Chao Phraya 
Delta 

Thailand ・Groundwater 
abstraction

Regulation of 
abstraction

Mekong Delta Vietnam ・Groundwater 
abstraction
・Sea level rise
・Dam construction
・Riverbed soil 
excavation

・Construction of 
concrete wall
・Maintenance of 
mangroves

2. An Example of 
Engineering Adaptation

(From Rigid to Flexible Technical Adaptation 



An example of remediation: 
From rigid to flexible coastal structures

ジオテキスタイル

土のう

(a) Concrete coastal structure
(Rigid structure）

(b) Reinfroced structure with geosynthetcs
(Flexible structure）

Concrete
wall

Gesyntheyics

Assailing 
waves Waves

Resist against external force Absorb energy from external force

Soil bag with utilisation of waste products added 
by cement

Model Tests at Laboratory

Model Test Results on Flexible Dykes 
(Yasuhara and Recio, 2007)

Number of Waves
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Nonwoven Geotextile, dense sand, 
Non-Geo, loose sand, layers sewn together
Non-Geo, loose sand, injected with mortar

time (hours)

collapse

STABLE

Wave height 0.18m
Period 4 second

Nonwoven; Sewn together and Injected

Number of Waves
36,00018,0009,000 27,000

Injected with 
mortar 

Nonwoven,  
dense sand 

Layers sewn 
together 

3. Human Aspect in 
Adaptation



Adaptation for Highly Resilient Community
(i) Damage reduced to minimum 
(ii) Early recovery from disasters for a resilient community

Hard 
ware

Soft 
ware

Human 
ware

Com-
mand 
ware

・ Dyke improvement ・ Hazard map
・ Upgraded monitoring
・ Emergent use of 
groundwater 

・ Early warning 

・ Disaster reduction 
plan
・ Evacuation plan

・ Self-defense
・ Volunteer
・ Education・ Information 

collection 
and transmission

・ Waste management 
・ Information transmission

Inheriting of experiences and lessons

Network of Adaptive Wares

Who shall 
connect and 
integrate?

Hardware Software

Human ware Command ware

・Dyke improvement & 
reinforcement
・Upgraded monitoring
・ Emergent use of groundwater 

・Hazard map
・Early warning
・ Information collection and 
transmission

・ Disaster reduction plan
・ Evacuation plan
・ Waste management 
・ Information transmission

・ Self-defense
・ Volunteer
・ Education

Responsive Measures 
against Increase of Damage

Aspect Factor Responsive measure

Natural Science
(Hardware and 
Software)

Extremity caused by climate change Data collection and analysis
Vulnerable dykes Combination of soil improvement and 

earth reinforcement
Vulnerable geomorphological 
conditions and insufficient land use 
plans

Clarification of flood disaster impacts

Social Science and 
Human Science 
(Social and Human
Wares)

Non-development of information 
transmission method

Development and use of ICT  ICRT

Inadequate disaster mitigation 
awareness

Collaboration on disaster reduction 
educational materials

Poor information transmission 
systems

Promotion of plans suitable for
regional characteristics

Politics
(Command Ware)

Inadequate information collection 
and transmission systems

Proposal and practice for solutions 
corresponding to regional 
characteristics

Inadequate evacuation training ・Collaboration of stakeholders
・Transmission and inheritance of 
lessons learned

Shortage of risk communication Collaboration of community and 
governments

Jijyo, Kyoujyo and Koujyo in Two approaches︓
Top-down and bottom-up adaptation

24

Top-down approach

Bottom-up approach

Wisdom, experience of 
local residents

Scientific
findings/knowledge

公助
(Public 
assistance)

共助(Mutual 
assistance)

⾃助
(Self‐help)



Coastal Change Assessment in Sirinath National Park, Thalang District, Phuket Province 
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ABSTRACT 

Coastal change in Sirinat National Park, Thalang District, Phuket Province was found at several points. The purposes of coastal change 

assessment in Sirinath National Park were to examine coastal change, assess the situation of shoreline, and analyze guidelines for coastal 

erosion prevention and impact reduction in Sirinath National Park. The results showed that between the years 2005 and 2019 the areas of 

Sirinath National Park were eroded along the coastline in the form of erosion, covering total areas of 96,601.62 square meters, and the 

change of coastline in the form of accretion areas of 69,688.06 square meters. Comparing the coastline change, it could be seen that the 

areas where the change occurred in the form of erosion were more than the accretion. The situation of coastal area change was found 

that the coastal areas of Nai Thon Beach were changing at a steady-state level (0.22 meters per year), while Sai Kaew Beach, Mai Khao 

Beach and Nai Yang Beach were changing at moderate erosion levels (1.02-1.89 meters per year). In the future, coastal erosion rates 

tend to increase in areas of Mai Khao Beach, Nai Yang Beach and Nai Thon Beach. Coastal change in the form of erosion had a direct 

impact on the physical environment of shoreline area as some partial beach areas of Sai Kaew, Nai Yang and Mai Khao were absent and 

Sea Pines on the beach were eroded by the sea. Therefore, the beach nourishment, sand bypassing, dune nourishment or beach forest 

afforestation should be appended in the areas of Sirinath National Park to maintain the shoreline from being eroded and preserve the 

beaches for tourist attraction. 
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Introduction

Sirinat National Park is in Thalang
District, Phuket. 
Marine national park on the 
northwest coast of Phuket Island. 

76 percent of the water and 
24 percent of the land.

Natural sea pine forests, beautiful 
coral reefs and white sandy 
beaches
Turtles and sea crabs come to lay 
their eggs.

33

Introduction
Coastal erosion in Sirinat National Park 
was found at several points, especially on 
Nai Yang Beach.

Degradation and death of coral reefs. As 
coral reefs influence on wave diffraction 
and sand build-up.

Without coral reefs, the strength of water 
that hits the beach becomes more intense, 
causing erosion and many large pine trees 
to die. 

44

Introduction
Change in the direction of fresh water 
flowing into the sea

Construction and filling of various swamps 
which used to be an area to support 
rainwater or water from other parts, causes 
those fresh water to flow directly into the 
coral reef area.

When large quantities of fresh water flow 
into the sea, the coral reefs located on the 
beach get worse and eventually die.
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To assess coastal change and situation and to analyze guidelines 
for coastal prevention in Sirinath National Park.

Objectives

66

Study area
Sirinat National Park: area of 90 square kilometers. 

Sai Kaew Beach: 2 kilometres
Mai Khao Beach: 8 kilometres
Nai Yang Beach: 5 kilometres
Naithon Beach: 1 kilometer

77

Sai Kaew Beach

88

Mai Khao Beach
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Nai Yang Beach

1010

Naithon Beach

1111

Map of Sirinath National Park 
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Method

Assessment of 
coastal change 
and situation

Data of the sea coastline in polyline format was performed using a visual 
interpretation method from satellite images. 

Line between the beach and the line of trees or vegetation from the 
satellite images in year 2005, 2011, 2017 and 2019 were observed.

Coastlines at different times were combined to form polygon data and 
analyze the nature of shoreline shifts.

Distance of shoreline change was then calculated.

Average width of the shifted coastlines was divided by time. 

This gives an idea of the rate and level of shoreline change. 
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Table 1. Level of coastal change

Level of coastal change

Severe erosion Erosion rate is more than 5 m/year

Moderate erosion Erosion rate 1 - 5 m/year

High depositional coast Deposition rate is more than 5 m/year

Moderate depositional coast Deposition rate 1 - 5 m/year

Stable coast Erosion and deposition rate is less than 1 m/year

1414

Method

Analysis of
prevention and
mitigation of

coastal change

From the analysis of shoreline change and assessment of the coastal
situation, together with spatial and community survey in Sirinat
National Park,

Various erosion prevention methods and management guidelines 
were analysed to find suitable ways to prevent and mitigate the 
impacts caused by coastal change in Sirinat National Park. 

15

Conceptual framework

1. Coastal change and 

situation assessment

Satellite imagery interpretation

2. Analysis of prevention and
mitigation of coastal change

Coastline map preparation

Coastal change rate analysis

Coastal change map preparation 

Coastal change assessment in Sirinath National Park, 
Thalang District, Phuket Province

Coastal management guidelines

1616

Results
1. Coastal change and situation in Sirinat National Park

• Shoreline change during the years 2005–2019 was analyzed both in forms of erosion and 
accumulation.

• Sai Kaew beach:  erosion with a distance of 1,563.74 meters, 
deposition with a distance of 485.00 meters.

• Mai Khao beach: erosion with a distance of 4,073.43 meters, 
deposition with a distance of 3,757.55 meters.

• Nai Yang beach: erosion with a distance of 2,074.76 meters, 
deposition with a distance of 2,538.28 meters.

• Naithon beach: erosion with a distance of 141.54 meters,
deposition with a distance of 1,035.00 meters. 
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Table 2. Coastal change in Sirinat National Park, Thalang District, Phuket Province

Coastal change

Beach Change Form

2005-2011 2011-2017 2017-2019 2005-2019

Distance (m)
Area

(sq.m)
Distance (m)

Area
(sq.m)

Distance (m)
Area

(sq.m)
Distance (m)

Area
(sq.m)

Sai Kaew
Erosion 644.06 7,477.66 1,401.89 19,030.45 1,286.91 3,373.64 1,563.74 19,992.92

Deposition 1,296.83 11,928.32 588.16 10,920.35 725.54 2,981.91 485.00 15,934.77

Mai Khao
Erosion 3,876.64 19,844.47 4,937.06 37,462.79 4,627.14 5,388.71 4,073.43 42,453.73

Deposition 3,936.71 18,162.95 2,855.93 15,844.17 3,740.81 7,883.43 3,757.55 21,376.00

Nai Yang
Erosion 1,999.53 21,419.47 2,579.71 25,535.92 2,418.11 11,803.00 2,074.76 33,831.68

Deposition 2,172.66 32,405.28 1,903.98 11,968.70 2,174.88 6,751.90 2,538.28 26,199.21

Naithon
Erosion 491.64 1,217.61 500.02 1,916.22 384.56 971.28 141.54 323.29

Deposition 654.66 3,095.04 645.93 3,101.70 852.84 3,763.19 1,035.00 6,178.08

Total
Erosion 7,011.87 49,959.21 9,418.68 83,945.38 8,716.72 21,536.63 7,853.47 96,601.62

Deposition 8,060.86 65,591.59 5,994.00 41,834.92 7,494.07 21,380.44 7,815.84 69,688.06

1818

Table 3. Coastal situation in Sirinath National Park, Thalang, Phuket
Coastal situation assessment

Beach
Change 

form

2005-2011 2011-2017 2017-2019 2005-2019

Rate
(m/year)

Change Level
Rate

(m/year)
Change Level

Rate
(m/year)

Change Level
Rate

(m/year)
Change 
Level

Sai Kaew

Erosion 1.92 Moderate 1.81 Moderate 1.40 Moderate 1.89 Moderate

Deposition 3.92 Moderate 2.21 Moderate 1.51 Moderate 2.79 Moderate

Mai Khao
Erosion 1.01 Moderate 1.01 Moderate 1.17 Moderate 1.02 Moderate

Deposition 1.17 Moderate 1.04 Moderate 1.10 Moderate 0.43 Stable

Nai Yang
Erosion 1.51 Moderate 1.77 Moderate 2.06 Moderate 1.35 Moderate

Deposition 2.47 Moderate 1.16 Moderate 1.29 Moderate 0.79 Stable

Naithon
Erosion 0.53 Stable 0.65 Stable 0.85 คงสภาพ 0.22 Stable

Deposition 0.89 Stable 0.86 Stable 1.34 Moderate 0.37 Stable

1919

Results

As Sirinat National Park had moderate coastal erosion (1.02-1.89 meters per year), 
soft structures should be operated in the area to keep the coastline from being eroded 
such as 

-beach nourishment
-sand bypassing
-dune nourishment
-afforestation like mangrove and beach forest

2. Prevention & mitigation approaches for coastal change

2020

Table 4. Coastal management in Sirinat National Park, Thalang District, Phuket

Beach Plan Reposibility

Sai Kaew Afforestation -Sirinat National Park
- Department of Marine and Coastal Resources
- Local government organization
- Stakeholders and local community

Mai Khao

Beach nourishment
Sand bypassing
Dune nourishment
Afforestation

Nai Yang

Beach nourishment
Sand bypassing
Dune nourishment
Afforestation

Naithon No Action -
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Map of coastal situation in Sirinath National Park, 
Thalang, Phuket during the years 2005-2019

2222

Coastal erosion in Sirinath National Park, 
during the years 2005-2019

2323 2424
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• Coastal area in Sirinat National Park during the
years 2005-2019 had changed

• Form of erosion with area of 96,601.62 square
meters

• Form of deposition with area of 69,688.06 square
meters.

• Comparison of the coastline, the area that changed
in the erosion pattern was greater than the area
that changed in the accumulation pattern.

Conclusion and discussion

27

• Sirinat National Park, there was a coastal problem in the form 
of erosion in many places, especially in Nai Yang beach 
which has no island as a wave barrier, therefore causing 
beach erosion.

• For Sai Kaew Beach, Mai Khao Beach and 
Nai Yang Beach, the coastal situation had changed at a 
moderate erosion level (1.02 -1.89 meters per year).

• Coastal change was due to the influence of natural causes 
such as the intensity of the waves, monsoons, currents 

Conclusion and discussion

28

• Caused by human action, as the area around Nai
Yang Beach had been developed. 

• Development of coastal area to support the tourism 
industry and invasion of beach forests. 

• Construction of resort, breakwater, sandbags, beach 
front line and the formation of wave barriers.

Conclusion and discussion
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• Peats which are the area to retain rainwater or water from other parts 
had been invaded, causing fresh water to flow directly into the sea.

• Coral reefs at Nai Yang Beach had been degraded and eventually died.

• When the coral reefs that used to slow waves died, the limestone 
structure collapsed. 

• This leaded to the diffraction of the waves and sedimentation of the 
beach. 

• Strength of the wave that hit the beach was more intense and caused 
erosion.

Conclusion and discussion

30

• For the coastal accumulation, it was found in Sai Kaew Beach 
and Nai Yang Beach. Area where the current was not very 
intense

• Sediments to accumulate in a parallel arc along the coastline.

• Sedimentation and sand accumulation were due to the influence 
of waves, currents and monsoons. 

• Sand sediment that had been blown up on the beach front may 
also be carried from area where shoreline change had occurred 
in the form of erosion.

Conclusion and discussion

31

• Coastal change directly affected the physical environment of 
coastal area. Erosion had resulted in some area of the beaches at 
Sai Kaew, Nai Yang, and Mai Khao Beach.

• Many pine trees on the beach were eroded and died. The 
degradation of coastal ecosystems precisely affected coastal life 
and biodiversity.

• Change in the coastline on Sai Kaew and Nai Yang beach could 
be observed in the wide area of shoreline degradation. 

Conclusion and discussion

32

• Changing scenery of the beach made some area no longer 
visited by tourists, resulting in the area to become a deserted 
zone. 

• Function of the ecosystem was impaired and inefficient.

• Quality of life of people and communities living in the coastal 
area had also deteriorated. 

Conclusion and discussion
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• Prevention and mitigation of coastal change 

• Soft structures : beach nourishment, sand bypassing, dune 
nourishment, afforestation like mangrove and beach forest as 
natural defense barriers.

• Soft structures save the beach for a tourist destination because 
they do not obscure the beautiful scenery of the coast and do 
not have the visual aesthetic effects.

• Soft structures do not obstruct the rise of the turtles and sea 
crabs to lay their eggs on the beach. 

• Additional implement: set back without any development

Conclusion and discussion
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• Due to coastal morphological condition, the rise of sea 
level and coastal erosion, the coastal area would be 
severely eroded as a result of more waves and strong 
winds. 

• So the effect of global warming was likely to bring the 
seriousness of the coastal erosion sooner or later, if the 
problem was not properly assessed and prevented.

Conclusion

35

Thank You



SLCP Observation at Hanoi to Study Contribution of Regional Sources 

KITA Kazuyuki 

Ibaraki University, Japan 

 
ABSTRACT 

Simultaneous observation of black carbon (BC), tropospheric ozone (TO3) and particulate matter 2.5 (PM2.5), which are significant 

climate forcers, was carried out at Hanoi to clarify the concentrations and variations of Short-lived Climate Pollutants (SLCP) in Hanoi 

and Northern Vietnam. Observed diurnal variations strongly suggested significant contribution of their local/regional emissions and 

production of them near Hanoi. The analyses applying the NOAA HYSPLIT trajectory model can distinguish contribution source 

regions of SLCPs to Hanoi, and showed that a major contribution of sources in coastal area of red river delta region in winter and spring, 

and significance of sources in south of Hanoi in summertime. These results suggest that reduction of SLCP emissions in Northern 

Vietnam can improve both air quality and warming influence critically in this region. 











Platform Building for Achieving Sustainable Development Goals in the Tropical and Subtropical Agriculture 

CHEN Bixia¹, SAKAGAMI Nobuo²  

¹University of the Ryukyu, Japan
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ABSTRACT 

To combat climate change and achieve Sustainable Development Goals in agriculture in the tropics and subtropics, the Faculty of 

Agriculture, University of the Ryukyus has been making efforts to build a research exchange program in the past 9 years together with 

Ibaraki University, and the partner universities in the Southeast and South Asia, Bogor Agricultural University (Indonesia), Khon Kaen 

University (Thailand), and Ruhuna University (Sri Lanka), Sher-e-Bangla Agricultural University (Bangladesh). Last year, (the 

University of Veterinary Science, UVS）joined our research exchange network. International Agricultural Program (IAP) has been 

established in providing master students with internship and short-term research experience in Southeast and South Asia. IAP consists of 

a summer course and a winter course each year. During the summer vacations, our master students stay in the partnership university 

campus for about 3 weeks, attending the summer camps, conducting a small research project under the instruction of the professors in 

our partner universities. In winter vacation, young researchers of master students and faculty members of our partner universities have 

been invited to attend an international workshop in Okinawa. And, English lessons of conversation and presentation skills have been 

also provided for our young students. This year, we have encountered an unprecedented pandemic, the summer course has been 

canceled. Instead, we have planned an online seminar and invited 15 lecturers from 7 countries, and about 100 students from four 

countries will participate in the lectures. Next January, a young forum will take place and our young researcher will report their ideas 

regarding the agricultural issues together with other young students from our partner universities. 



Bixia Chen, University of the Ryukyus

Nobuo Sakagami, Ibaraki University 

Platform building for Achieving Sustainable Development 
Goals in the Tropical and Subtropical Agriculture

-Introduction of International Agricultural Program (IAP),
University of the Ryukyus, Faculty of Agriculture-

Southeast Asia Research-based Network on Climate 
Change Adaptation Science
(SARNCCAR) International Seminar Nov. 17th, 2020

International Agricultural Program 
in University of the Ryukyus, Faculty of Agriculture

•

•

•

Bogor Agricultural University (IPB University) in Indonesia Khon
Kaen University, Thailand
Ruhuna University (Sri Lanka)
Sher-e-Bangla Agricultural University, Bangladesh
University of Veterinary Science, Yezin (UVS)(Myanmar)

•

e  



Visiting Khon Kaen University, Thailand
International Workshop 2019: Tropical 
Agriculture and Adaptation to Climate Change

•



IAP Youth Forum 2019

Stay in Okinawa
(Winter course)



Dinner party in Okinawa 2020 Ryudai-IAP International Seminar on Tropical Agriculture

Schedule: Nov. 21~Dec. 19, 2020
Speakers: Fifteen speakers from 7 countries
Participants: University of the Ryukyus (10), 

Ibaraki University (5),   
Bogor Agricultural University (40) 
Khon Kaen Univeristy (15) 
Ruhuna University (30)

This seminar will explore the tropical agriculture majorly on four aspects: food 
production including crops and livestock, environmental management, high technologies 
used in the agricultural fields, and rural landscape and rural development. Our lecturers 
will connect the key trends, currents issues and challenges existing in these fields and 
also provide their insights and suggestions on the solutions based on their cut-edge 
research as well as cross cultural and inter-national field investigations.

•

•



Practical Uses of Crop Simulation Model for Climate Adaptation and Resiliency of Corn Farmers in the Philippines 

BALDERAMA Fernando Orlando 

Isabela State University, The Philippines 

 

ABSTRACT 

This paper present results of a research undertaking in providing solution to corn farming in coping with climate variability. Methods 

employed were science tools such as simulation and climate modelling, integration of automated weather station for real-time weather 

data inputs and Short Messaging System (SMS). Specifically, it aimed to develop a localized corn model; assess future corn production 

under climate change scenarios and; develop decision support system for corn production. 

The model was able to predict the observed data on yield and timing of phenological events from the actual experiments and actual 

farmers field with high goodness of fit ranging from 91% to 98% for the calibration and 86% to 97% for the validation process.  

Moreover, applications of the model for climate change assessments indicated that corn yield in northern Philippines would be reduced 

by up to 35% in 2050 due to changes in rainfall amount and rise in temperature.  

The model is automated through SMS to provide customized decision support to farmer’s operational decision making, create crop 

calendar and weather advisories. Initial testing also showed a positive impact of increasing the yield by 24% due to better adaptation 

measures. 



PRACTICAL USES OF CROP SIMULATION
MODEL FOR CLIMATE ADAPTATION AND
RESILIENCY OF CORN FARMERS IN THE
PHILIPPINES

Paper presented at International Conference Southeast Asia Research based Network
on Climate Change Adaptation Science, November 17, 2020

Orlando F.  Balderama, Ph.D.
Professor and Vice President
Isabela State University, Echague, Isabela

Project Background
• Cagayan Valley is the biggest river basin in the country with an

area of more than 27,000 square kilometres; top corn producer,
second in rice production, declared as the nation’s peanut and
mungbean capital; other major crops include cassava and
sugarcane;

• However, due to more frequent occurrence of climate anomalies
such as El Nino and intermittent drought throughout the year,
rainfed farmers have become more vulnerable and their farming
livelihood has become more at risk;

• An important measure to address this problem is to enhance the
capacity of the farmers to make smart decisions based on prior
knowledge of day to day and long term forecast of weather and
the government for operational and strategic planning using ICT
based extension modalities

Why climate smart decisions?

1. Climate controls 33 % of global yield variation.
Up to 45 % in some areas of the Philippines
(Ray et al. 2015);

2. Understanding climate variability helps
produce actionable information for farmers
and government;

3. In the long term, these can become services
for farmers (i.e. climate services)

Use of crop model for climate change
impact assessment and climate smart
solutions

• Impact parameters evaluation (crop production
and associated food security) Government

• Assessment of variability or risk (variability in
yield or effects of water deficits) Researchers

• Develop adaptation strategies (changes in
planting dates and cultivars; different tillage
practices or crop rotations) Farmers



Adapting to Climate Change –
Operating Framework

Adapting to Climate Change

Smart
Agriculture

Objective

Overall goal of this study is to enable corn farmers
and policy makers adapt to climate variability.
Specifically, it aims to:
a. Develop a local corn model using DSSAT
cropping system model for regional analysis and
simulating potential yield of corn under rainfed
and ecosystems conditions;
b. Conduct climate change sensitivity analysis for
corn production;
c. Design and test a farmer decision support
system for corn farmers

Methodology

• Site Selection and setting up of field experiment

• Soil characterization

• Setting up of weather monitoring station

• Model Calibration and Validation;

• Develop Smart Agriculture Decision Support

System;

• Pilot Test of FDSS



Project Sites

Farmer’s Field:
Rolling Area

Farmer’s Field:
Hilly Area

Farmer’s Fied:
Flood plain

Area

DA CVRC
Station

DSSAT (Decision
Support System for

Agrotechnology
Transfer)

GLUE (Generalized
Likelihood Uncertainty

Estimation)

SOIL (% clay, % silt,
%sand, etc)

WEATHER (Rain,
TMAX, TMIN, SRAD)

CROP MANAGEMENT
(planting, irrigation,

fertlizer, etc)CROP
PERFORMANCE

(Yield, Biomass, etc)

GENETIC COEFFICIENT
(i.e t ime from seedling

emergence to the end of the
juvenile phase

ACTUAL EXPERIMENT

WHAT IF
SCENARIOS
(cultivar,
planting dates,
plant spacing,
etc.)

SIMULATION MODELING

INVERSE INGINEERING
Calibration

DSSAT PROGRAM OVERVIEW

Validated

Farmer Decision Support System:
Towards Providing Smarter Agriculture for Farmers

CROP MODEL:
DSSAT

Development and Test Pilot of Smart
Agri Farmer Decision Support System



Location of farms for model validation
under various ecosystem and soil type

Simulated vs actual yield of the
farmer participants

Conclusion and Recommendation

• Impact of climate change in corn production indicated
that corn yield would be reduced by up 35% in 2050
due to changes in rainfall amount and rise in
temperature;

• Tested FDSS showed a positive impact of increasing the
yield by 24%. DA estimated that 30% increase in yield
could be attained by providing appropriate extension
services;

• In the future, the FDSS can be rolled out to other
farming communities throughout the country and
include other crops.





Effects of Introducing a Measure to Climate Change on Food Supply in Asian Countries: A World Food Model Analysis 

FURUYA Jun 
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ABSTRACT 

The fifth assessment report of the IPCC reported that the global average air temperature is expected to increase around 4°C by the end of 

this century. Some counter measures to the higher temperature environment have been developed. Reconnaissance and control of 

increasing pest damage, finding suitable place for fruits planting, and optimum water control by irrigation models are developed the 

counter measures. Development of higher temperature tolerant cultivars is one of the adaptation measures to climate change. JIRCAS 

and NARO have developed this type of rice cultivars based on the major cultivars, IR64. Effect of dissemination of the higher 

temperature tolerant cultivars in Asian countries is evaluated using the JIRCAS world food model named EMELIA. It is assumed that all 

the Indica type rice are replaced to the tolerant cultivars and this type of rice is expected to grow under 1°C higher temperature 

environment. The relation between temperature and rice yield which is invers U-shape is built in the yield functions and the curve is 

shifted to 1°C right side in the model. Comparing results of the shifted curve case to the baseline, changes in supply of rice and 

consumer surplus is calculated for Asian countries. The results indicate that the consumer surplus is expected to increase 149 million 

dollars in Vietnam. Background of the effects of introducing the technology is as follows. Dissemination of the higher temperature 

tolerant cultivars of rice is expected to increase rice production. In the end, the market price will go down. In response to the lower 

price, farmers decrease their production. On the other hand, lower international price leads decreasing exports and increasing domestic 

supply. Decreasing imports in imported country is expected to decrease supply in the country. In the end, the price will go up. The new 

technology is expected to lead benefit not only to consumers but also to farmers in long-run. 
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Background of this research

• The fifth assessment report of the IPCC 
reported that the global average air 
temperature is expected to increase around 
4 C by the end of this century. 

• Some counter measures to the higher 
temperature environment have been 
developed.

• Development of higher temperature tolerant 
cultivars is one of the adaptation measures to 
climate change.

2

2

Objectives

• Effect of dissemination of the higher
temperature tolerant cultivars in Asian
countries is evaluated using the JIRCAS world
food model named EMELIA.

• Comparing results of baseline to the case of
introducing the tolerant cultivars, changes in
supply of rice and consumer surplus is
calculated for Asian countries.

3
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Model: Outline

• No. of countries: 140

• Launchpad data: 2006-2010

• Commodity: 20 goods

– Cereal: RI, WH, MZ, XG

– Oil crop: SB, XS

– Oil & cake OS, OX, CS, CX

– Meat & Egg: BF, SH, PK, PM, XM, EG

– Dairy products: MK, SK, BT, CH

4

4



Model: Crop model of the GAEZ

• The crop model of the G-AEZ of FAO
– Potential yields of 46 crops are shown in Kassam 

(1977).

– Temperature, solar radiation, cultivation days, 
CO2 exchange rate are the inputs.

• Calculation of elasticities of yield of crops in 
the world
– Temperature elasticities of yield of RI, WH, MZ, 

SB

– Solar radiation elasticities of yield of RI, WH, MZ, 
SB

5
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Model: relation between temperature & yield
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Model: incorporation of temperature & solar 
radiation elasticities into the yield functions

• Linear yield function case

• Y: yield, T: 1961=1, 1962=2, …, 2050=90, Yp: potential yield, TP: 
temperature, RG: solar radiation, PT: rainfall
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1 2010
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Structure of the world food model
(Crop sector)

Yield
Harv.
area

Produc
tion

Supply

Net
Exports

Stock
change

World
price

Demand

GDP

Population
Tempera

ture
Rainfall

World
Sum=0

Leader
country

one year later

Harvested area, demand
of other countries

Tariff,
Margin

Dom.
price

Other
countries

Solar
radiation

Net Export

Crop
model

Feed
demand
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Results: difference in yield of rice between 
baseline & RCP6.0 

9

• Rice, RCP6.0 2020s • Rice, RCP6.0 2040s

Decreasing 

more than 

5%

Decreasing 

less than 5%

Increasing Out of crop
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Effects of introducing high temp tolerant v.:
Changes in yield function of rice

• Assumption
– High temperature 

tolerant cultivars of 
Indica rice are expected 
to disseminate in the 
world. This type of rice 
grow under 1 oC higher 
environment.

• Model
– World Food Model: 

EMELIA

– Function of yield and  
temperature is shifted to 
1 oC higher side
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What is the consumer surplus?

• After a catastrophe, getting 
water is difficult.

• A consumer can pay to a 
bottle of water as follows:

– 1st bottle: $6

– 2nd bottle: $4

– 3rd bottle: $2

• Bottles of water are soled $ 2 
actually. 

• This consumer can pay 
$6+$4+$2=$12 for the three 
bottles.

• However, his payment is 
$2x3=$6.

• Therefore, this consumer 
gains $6.

• The triangle ABp* over the 
price p* is called the 
consumer surplus.

Price (p)

Bottle of 

water (x)0

6

4

p*=2

1 2 x*=3

Demand curve

A

B
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Changes in consumer surplus to 
dissemination of high temperature tolerant 
rice cultivars

Price Food supply Consumer 
Surplus

Increase 
amount

Unit $/t million t billion $ million $

Simulation BAU Intro. BAU Intro. BAU Intro.

China 651.6 642.1 78.3 79.6 29.3 30.1 858

India 645.8 636.3 348.5 344.9 126.2 126.5 334

Bangladesh 493.6 484.1 51.4 51.9 31.7 32.3 521

Indonesia 784.7 775.2 51.8 52.2 27.6 28.1 448

Vietnam 623.8 614.3 23.9 23.9 17.5 17.7 149

Changes in consumer surplus in major rice consuming nation in 2040s

Results of simulations of RCP8.5 and SSP3.

In China, production decreases because of price down; however, 

decreasing exports lead increase in supply.

In India, imports decrease because of decrease in exports in neighbor 

countries. Therefore, supply decreases. 12

12



Summary of results of a simulation of 
dissemination of high temperature tolerant 
rice cultivars

• Production is expected to increase by dissemination of the 
tolerant cultivars.

• As a result, the price goes down.

• In long-run, farmers will decrease their production under the 
lower price.

• Exporters will decrease exports because of the lower 
international price. Therefore, the domestic supply is expected to 
increase.

• On the other hand, importers will decrease their imports because 
of decrease in amount of trade.  Therefore, the domestic supply 
is expected to decease.

• The changes in price immediately affect consumption. However, 
this shock affect production after a certain time.

• Adaptation measures to climate change must be  realizing stable 
food supply.

13
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www.jircas.go.jp

Bangladesh, Cyclone disaster area
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ABSTRACT 

A little fact about smallholder perception and adaptation of climate-smart practice has been known. More precisely, for oil palm 

smallholder plot where it frequently was accused as driving force of ecosystem service depletion. The study to reveal stakeholder 

perception and its implementation towards biomass utilization was performed in the case study of North Sumatera Province. The 

Labuhan Batu, Batu Bara, Langkat, and Serdang Bedagai District was selected as the sample cases where the oil palm concessions were 

highly overlaid. The first phase of the study was conducted by text mining analysis to decode smallholder, practitioner, and expert's 

perception and sentiment against oil palm biomass products within the SMEs scheme. The next phase of implementation was operated 

by introducing biomass-driven oil palm products such as empty fruit bunch briquette, oil palm fronds pellet, midrib handicraft, oil palm 

based-livestock feed, empty fruit bunch oyster mushrooms, oil palm juice brown sugar, oil palm-laminated wood, and empty fruit 

bunch-compost. The feasibility and preferences among those eight alternatives were then assessed by multi-criteria decision-making 

tools named Analytical Hierarchy Process (AHP) based on its benefit, opportunity, cost, and risk features.  

The text mining analysis discovered that initially, the smallholders were perceived to have a lower interest in making use of biomass 

products as they presumed that it still marginalize farmers. It was also still unclear whether they realize and understand the potential of 

biomass utilization to ameliorate nature. After the time of implementation, they were enlightened and chose oil palm midrib handicraft 

over other alternatives as their pluri-activity. Having said that, it is necessary to keep promoting climate-smart adaptation practices at the 

local level for the sustainability of people, profit, and the planet. 

Keywords: Oil Palm Biomass, climate-smart, Smallholder, Text Mining, SMEs 
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The Effect of Climate Change and Natural Disasters on Mangrove Forests in Xuan Thuy National Park: Proposed Adaptation 
Solutions for Mangrove Forests 

NGUYEN Van Quang  

Vietnam Japan University, Vietnam 

 

ABSTRACT 

Xuan Thuy National Park (XTNP) is the first Ramsar site in Southeast Asia. Most of core zone of XTNP is mangrove forests, where are 

homes and habitats of 222 birds, 202 plants, 386 invertebrates, and 154 fishes. Many of these species are listed in the IUCN Red List of 

Threatened Species. Mangrove forests in XTNP also help to protect the sea dykes and provide livelihoods for thousands of people in the 

buffer zone of the park. However, due to the impacts of climate change, sea level rise, and other natural disasters, mangrove forests as 

many areas in XTNP have been degraded. A survey conducted by the lecturers and students of the Master program in Climate Change 

and Development, Vietnam Japan University in XTNP in October 2020 showed that many mangroves along 7.5 km coastal areas in 

XTNP were killed by coastal erosion and waves. Another research conducted by Nguyen Van Quang in 2019 indicated that mangrove 

forests in XTNP could be seriously submerged by 1m or 2m sea level rise. If sea levels increase 1 m and 2 m, submerged mangrove 

forests could be 21% of total mangrove forests and 52.2% of total mangrove forests, respectively. Some adaptation solutions for 

protecting mangrove forests in XTNP include: (a) casuarina trees should be planted extensively on sand dunes outside of mangrove 

forests to protect mangroves and other species from coastal erosion, storms, waves, and sea level rise; (b) mangrove species that are 

more resistant to the effects of extreme weather and natural disasters should be planted to replace degraded mangrove forests; and (c) 

long-term strategies and plans prepared by the local government and leaders of XTNP in expanding mangrove forests to high-elevation 

areas in the park in order to adapt to the effects of sea level rise and other disasters are needed. 



Nguyen Van Quang, Ph.D.

The Master's Program in Climate Change and Development (MCCD),

VNU Vietnam Japan University                

Hoi An, November 17, 2020

The effect of climate change and natural disasters 
on mangrove forests in Xuan Thuy National Park: 

Proposed adaptation solutions for mangrove forests 
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Introduction
Xuan Thuy National Park:
• Located in Giao Thuy district, Nam Dinh province, Vietnam
• The first Ramsar site in Southeast Asia
• Most of core zone is mangrove forests (25.4 km2)

mangrove forests

4

High Biodiversity
Mangrove forests are homes, habitats of many species:

Name Species
Bird 222
Plant 202

Invertebrates 386

Fish 154

Reptile 30

Animal 8

• Many of these species are rare. 
• Especially, nine endangered birds, listed in the IUCN Red List 

of Threatened Species, have been recorded and sighted in 
XTNP 
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Migratory birds

Black-faced Spoonbill

Mangrove forests

Fieldwork

High Biodiversity
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Climate Change/Natural Disaster Challenges
Paris Agreement in 2015

Source: UNFCCC

The number and intensity of typhoons and extreme hot days has been 
increased in recent years in XTNP (Interviews conducted by MCCD)

7

• Global sea level has increased significantly since 1992
• and, continues to increase significantly in the future 

Sea Level Rise Issue

Source: NASA

XTNP is located in a low elevation coastal region in Nam 
Dinh province of Vietnam, so the park is at risk from sea 
level rise 

8

Impacts of Climate Change/Natural Disasters
Due to the impacts of climate change, sea level rise, and other 
natural disasters, mangrove forests as many areas in XTNP have 
been degraded

Dead mangroves by coastal erosion and waves
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Impacts of Sea Level Rise

Submerged mangrove forests could be (5.3 km2) or 21% of
total mangrove forests at the end of century.

1 m Sea level Rise

The map made by
Nguyen Quang in 2019
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Impacts of Sea Level Rise

Submerged mangrove forests could be (13.3 km2) or 52.2% of
total mangrove forests at the end of century.

2 m Sea level Rise

The map made by
Nguyen Quang in 2019
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Some Adaptations and Other Actions Have Been Done

• Mangrove trees have already been planted in some areas in 
the core zone of XTNP

12

Some Adaptations and Other Actions Have Been Done
• Developed sustainable livelihood models (new models of shrimp 

farms), many local people in the buffer zone have not depended on 
resources in mangrove forests

• Raised awareness of the local people for protecting mangrove 
forests and reposing climate change/nature disasters 
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Proposed Adaptation Solutions for Protecting 
Mangrove Forests in XTNP

• Casuarina trees should be planted extensively on sand dunes 
outside of mangrove forests to protect mangroves from 
coastal erosion, storms, waves, and sea level rise

mangrove forests

Proposed Casuarina trees

Casuarina trees

14

Proposed Adaptation Solutions for Protecting 
Mangrove Forests in XTNP

• Mangrove species that are more resistant to the effects of 
extreme weather and natural disasters should be planted to 
replace degraded mangrove forests or planted on bare land

15

Proposed Adaptation Solutions for Protecting 
Mangrove Forests in XTNP

• Long-term strategies and plans prepared by the local 
government and leaders of XTNP in relocating and 
expanding mangrove forests to high-elevation areas in the 
park in order to adapt to the effects of sea level rise and 
other disasters are needed

Plan?

16

Lesson Learnt and Conclusions
• Mangrove ecosystems in XTNP are threatened by climate 

change and natural disasters

• Large areas of mangrove forests could disappear in the future 
by sea level rise

• Some adaptations and other actions have been done. 
However more strategies, plans, adaptations, and actions are 
needed for sustainable development of mangrove forests in 
XTNP



Thank you very much for your attention!
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Assessment of Saltwater Intrusion Vulnerability of Coastal Aquifers in Context of Climate Change in the Central Coastal 
Plains, Vietnam 

PHAM Quy Nhan, TA Thi Thoang, TRAN Thanh Le 

Ministry of Natural Resources and Environment, Vietnam 

 

ABSTRACT 

In context of unpredictable climate change, salt water intrusion is top concern to Vietnam coastal areas in general and central coastal 

region where there exists extreme climate condition and water supply demand’s increase for socio-economic development in particular. 

Ground water resources with high potential are Quaternary unconsolidated aquifers. In order to clarify the current status of salt intrusion, 

we applied reviewing method for previous studies, the geophysical method (Vertical Electrical Sounding - VES) in addition with sampling 

and analyzing water samples from boreholes and dug wells to delineate salt-fresh water interface, GIS and mapping to zone salt intrusion 

vulnerability. The method GALDIT for assessment of salt intrusion vulnerability is applied in association with determining a weighting 

of each indicator by Analytical Hierarchical Process (AHP). The results shown that ground water salt intrusion of Quaternary 

unconsolidated aquifers have changed in recent years. Assessment and zonation of salt intrusion vulnerability of Quaternary aquifers in 

central coastal region has been clarified. In Northern area, high vulnerability occupies more than a half area of the plain (56.8% about 

4,061.8 km2) while in Southern area, high vulnerability occupies almost areas of the plain (63.3%, about 5,724km2). Based on current 

status of salt intrusion and zonation of salt intrusion vulnerability of Quaternary aquifers we recommend the some mitigated solutions 

which were verified for effectiveness and impacts by numerical modeling and analytical solutions. Some mitigated solutions which are 

recommended are infiltration basin, barrier wall and pumped well discharge optimization. 

Keywords: Salt intrusion, Vulnerability, Climate change, Quaternary unconsolidated aquifers, Central coastal plain, Vietnam 
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Assessment of saltwater intrusion vulnerability of 
coastal aquifers in context of climate change in the 

central coastal plains, Vietnam
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Outline

• Introduction

• Methods

• Results and discussions

• Conclusions and recommendations
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Introduction
- Lobo Ferreira, Cabral (1991) and Ferreira (2005): 

Groundwater vulnerability to sea water intrusion to be defined as 
the sensitivity of groundwater quality to an imposed groundwater 
pumpage or sea level rise or both in coastal belt, which is 
determined by the intrinsic characteristics of aquifer

- Africa: Detr (1997) và Tony Arnel (1999) 

- Ocean: Adrian D. Werner and Craig T. Simmons (2010); 
Adrian D. Werner, James D.Ward, Leanne K. Morgan, Craig 
T. Simmons, Neville I. Robinson,và Michael D. Teubner
(2011); Morgan. L. K, Werner. A. D, Ivkovic. K. M, Carey. H., 
Sundaram (2013)

- Assessment method: SWI (Salt Water Intrusion); Strack
(1989) and GALDIT method Lobo-Ferreira (2007) 

11/12/2020 3

Introduction

11/12/2020 4

Last long from Thanh
Hoa to Binh Thuan

Total areas: 16.207 
km2

Population: 10,4 tri u
dân sinh s ng.

Main aquifers: 
Pleistocene (qp) and 
Holocene (qh)

In context of CC and 
SLR and Socio-
Economic 
developement 
Saltwater Intrusion in 
the aquifers have 
been happening 



Introduction

Objectives:
Assessment of current status of salinity distribution in 
Pleistocene and Holocene aquifers

Assessment of saltwater intrusion vulnerability in in 
Pleistocene and Holocene aquifers in context of CC & SLR and 
Socio-Economic development

Suggestion of some engineering measures to mitigate 
saltwater intrusion in Pleistocene and Holocene aquifers

11/12/2020 5

Methods
- Collections and compilations

- Statistics;

- Field surveys: Sampling, Geophysics, Monitoring,  

Seepage   

- Modeling: SEAWAT, MODFLOW and MT3D

- GIS and RS;

- Expertise;

6

Methods

7

- Geophysical 
Tinh, and Thanh Hoa plains with 1529 measurement points, length 336.380 m. 

- Investigations for ground water extraction and contamination sources: 750 sheets
- 242 water samples: 223 chemical analysis, 148 stable isotopes 
- Field surveys:  double ring experiment 150 points, seepage 150 points
- 24 reporting sheets from experts. 

8

Results and discussions
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Results and discussions

9999

Locations of 
geophysical 
measurment, 
water samples, 
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Results and discussions
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Results and discussions

Distribution of 
salinity in 
Pleistocene 
and Holocene 
aquifers in 
Quang Tri plain

Assessment method for saltwater intrusion vulnerability:

GALDIT, Lobo-Ferreira (2007) :

+ G - Groundwater Occurrence or Aquifer Type;

+ A - Aquifer Hydraulic Conductivity;

+ L - Height of Groundwater Level above Sea Level;

+ D - Distance from the Shore

+ I - Impact of existing status of Sea Water Intrusion

+ T - Thickness of Aquifer

Where:

W1, W2, …, W6: Weighting factors based on Analytical Hierarchical Process

G, A, L, D, I, T: Points for each factor

11/12/2020 12

Results and discussions
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Results and discussions

Results of saltwater intrusion vulnerability
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Results and discussions

Map of saltwater 
intrusion 
vulnerability in 
Northern central 
coastal aquifers
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Results and discussions

Map of saltwater 
intrusion 
vulnerability in 
Southern Central 
coastal aquifers

16

Results and discussions

Some proposal engineering measures for mitigation of saltwater 
intrusion in coastal aquifers in Ninh Thuan province
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Results and discussions
Model WETSPA for groundwater recharge assessment
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Results and discussions

Model WETSPA in Ninh Thuan

19

Results and discussions

Data duration: 2011-2018

Map of land use Groundwater recharge distribution

Groundwater flow model 
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Results and discussions



Groundwater flow model in Ninh Thuan: groundwater head predictions in Holocene 
aquifer in 2020 and 2050

21

Results and discussions
Model SEAWAT for saltwater intrusion in the aquifer
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Results and discussions

Model SEAWAT for saltwater intrusion in the aquifer: prediction results in Holocene 
aquifer in 2020 and 2050
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Results and discussions

Location selection:
– Basin aquifers 

– Unconfined aquifer

– Recharging surface water sources 
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Results and discussions

A selected area: An Hai, Ninh Thuan province.
Kích là 180x120m 21.600m2. 

sâu 5,3m 

A reservoir design for groundwater recharge
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Results and discussions
Comparisons of groundwater levels before and after reservoir construction

26

Results and discussions
A ground dam design

Selection area:
- Enough area of catchment for 
groundwater rising in dry season
- Aquifer thickness is thin 

Selected area: Ho Binh, Ninh Thuan province

11/12/2020 27

Results and discussions
A ground dam design

Comparisons of groundwater levels before and after dam construction
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Results and discussions

Optimization of pumping wells for sustainable groundwater exploitation

Adjusting the pumping rates for not being salt 
intrusion into wells 
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Results and discussions
Optimization of pumping wells for sustainable groundwater exploitation

Results of pumping rate optimization by linear programing 

Conclusions and Recommendations

1. Current status of salinity distribution in Pleistocene and Holocene 
aquifers in Central coastal region

2. Assessment of saltwater intrusion vulnerability in Pleistocene and 
Holocene aquifers in Central coastal region 

3. 03 proposal engineering measures for mitigation of salt intrusion in 
aquifers

4. The measures should be applied in comming years  

11/12/2020 30



Private Sector's Adaptation to Climate Change and CC Finance 

TRAN Ngat Thi Thanh 

Ministry of Natural Resources and Environment, Vietnam 

 

ABSTRACT 

Climate change increases risks, heightens vulnerabilities, and affects all economic sectors of countries around the world. This is especially 

true in developing countries, including Vietnam. The business community plays an important role in Vietnam's socio-economic 

development process. The presentations  is about what is the impact of climate change on Vietnamese businesses and how the private 

sectors response to climate change. As well as climate change finance in Vietnam. 



Dr Tran ThiThanh Nga, MONRE

Private sector’s adaptation to CC and CC 
finance

Contents

I. CC impact on private sector in VN
II. Private sector’s response to CC 
III. Finance for CCA

Vietnam ranked 6th among the countries most 
affected by climate change. 

Climate Change Has a Relatively Negative Impact on 
Enterprises 

Businesses assess climate change’s impact with a score of 4.31 on a 10-point scale 

FDI enterprises rated the overall impact to be more negative than DDI 
enterprises, with scores of 4.30 and 4.41 respectively.

DDI enterprises in the mining sector had the most negative impact rating, with 
4.02 points. 

These were followed by industrial and agricultural enterprises, with scores of 
4.05 and 4.14 points respectively. 

Meanwhile, the general impact of natural disaster risk and insurance on enterprises 
in the commerce/services and construction sectors had scores of 4.44 and 4.58, 
respectively. 



Phenomena 
that 
Enterprises 
Are most 
Concerned 
About 

Business interrruptions (54%)
- Decrease in labor productivity due to inclement weather and the decline of revenue (both at 
51%). 
- Disruptions in their transportation channels (46%)
- Increasing production and business costs (44%). 
- Stagnation in their distribution systems (38%), reduction of product and service quality (37%), 

damage to facilities (34%), and manpower shortages (33%). 
- 32% -llack of supply in input production materials. 
- Enterprises in the Central Coast region are more affected by natural disaster risk and climate 

change compared to other regions. 
- Compared to other sectors, agriculture, forestry and fishery are the most affected by climate 

change. 
The Average Number of Days of Business Disruption Reported in the Last Year Was 7 Days 
The Average Value of Losses Reported in the Last Year is About VND 20 million (mining and 
agriculture, and forestry and fisheries are most affected)

- Decrrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeease innnnnnnnnnnnnnn labbbbbbbbbbboooooooooooooooooooooooooooooooooooooooooor prrrrrrrrrrrrrrrrrrrrrrrrrrrrrooooooooooooooooooooooooooooooooooooooddddddddddddddddddddddddddddductiv
51%). 
- Disruppppppppttttttttttttttttttttttttttttttttttttttions iiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn theeeeeeeeeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir trannnnnnnnnnnnnnnnnnsssssssssssssssssssssssssp
- Increasssssiiiiiiiiiiiiiiiiiiiiiiiiing prrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrroducccccccccccccccccccccccccccccccccctttttttttttttttion andddddddddddddddddddddddddddddddddddddddddddddddddddd
- Stagnattttttttttttttttttttttttttttiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiion in ttttttttttttttttttttttttttttttttheirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr distribbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbuuuu

damaggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggge to facccccccccccccccccccccccccccccciiiiiiiiiiiiiiiiiilitiessssssssssssssssssssssssssssssssssss (34%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%),
- 32% ---llack ooooooooooooooooooffffffffffffffffffffffffffffffffffffffffff supppppppppppppppppppppppppppppppppppppppppppplllllllllllllllllllllllllly innnnnnnnnnnnnnnnnnnnnnnnnnnnnnn inp
- Enterrrrrrrrrrrprises iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin theeeee  Cennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntral 

changggggggggggggggggggggggggggggggggggggggggggggggggggggggge commmmmmmmmmmmmmmmmmmmmmmmmpppppppppppppppppppppppppppppppppppppareddddddddddddddddddddd  to ooooooooooooooooooooooooooooooooooooother 
- Commmmmmmpppppppppppppppppppppppppppppppppppppppppppared ttttttttttttttttttttttttttttttttttttttttttto othhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhher ssssssssssssssssssssssssssssssssssssectors

channnnnnnnnnnnnnnnnnnnnnnnnnnggggggggggggggge. 
Thhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee Avvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrragggggggggggggggggggggggggggggggggggggeeeeeeeeeeeeeeeeeeeeeeeeee  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbber of D
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTThhhhhhhhhhhhhhhhhhhhhhhhhhhhhhheeeee AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeragggggggggggggggggggggggggggggggggggggggggggggggeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVaaaallllllllllllllllue of Losse
aaaaaaaggggggggggggggggggggggggggggggggggggggggggrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrriiiiiiiiiiiiccccccccccccccccccccccccccccccccccccccuuuuuuuuuuulllllllllllllllllllllllllllllllllllllltttttttttttttttttttttttttttttttttttttture, and forestry an

Enterprises Have Implemented Numerous Activities 
to Cope with Natural Disaster and Climate Change 

Reinforcing and repairing existing factories and offices (53%), 
Adjusting working hours due to inclement weather (30%)
Training staff in natural disaster and climate change response (28%)
Participating in natural disaster response and rehabilitation post-natural disaster (28%). 
Change  business strategies and methods due to challenges from natural disaster risk and climate 
change (26%); 
Factory reconstruction (24%).
19% upgraded their production technology, 

18% had even asked their business partners to work out plans to cope with natural disaster risk and 
climate change. 
Moved their factories and workplaces to safer places (10%). 



A Significant Percentage of Enterprise Have 
Purchased Insurance to Prevent Natural Disaster 
Risk 

44.5% using a specific insurance product to prevent risks related to natural disaster and 
CC (FDI -62.2% and DDI enterprise 41.3%).

Insurance on facilities, machines and goods; (55% of FDI and 33% of DDI)

Business interruption insurance is relatively low, with only 4% of FDI enterprises and 2% 
of DDI enterprises. 

About 10% of FDI enterprises and 9% of DDI enterprises use other types of insurance 
products. 



Opportunities in the Context of Disaster Risk and 
Climate Change 

Findings
Mainly PS impacted by increased temperature, heatwave, saline intrusion, and drought, lack of 
freshwater
Damages by CC and disaster occurs annually, and the total damages are up to 70-80% of the 
total revenue in some SMEs
Main measures to cope with CC and ND: (1) Changed the operation of production (not so 
effective); and (2) changed the time of production
88% of interviewees care about policies and plans related to natural disasters and climate 
change 
71% ready to participate in the process of developing and implementing policies and plans 
related to natural disasters and climate change
Businesses found climate change as an opportunity to invest
Access to financial opportunities is the attraction of business participation in NAP
Climate information and services are very important for businesses' participation in joining 
hands with the state and people to adapt to climate change.

PS needs from the Gov or/and opportunities that 
PS are interested in investment

Support businesses sector to develop tools for damages assessment after a natural disaster/ or climate 
change extreme events 
Assisting enterprises to assess climate change and natural disaster risks (develop and institutionalize 
assessment processes (identify agencies responsible for coordinating with enterprises to conduct periodic 
assessments)
Adjust the post-disaster support policy for businesses (financial, technical, tax support, etc.)
Develop a tax support mechanism (tax credit) flexible, suitable for businesses (offering tax deductions 
according to the extent of damage / time to suffer damage, ...)
Offer disaster and climate change insurance packages suitable to each type / size of enterprise 
(Coordinate with National Reinsurance Joint Stock Company)
There are policies to connect and support in the transfer and application of new technologies (from 
scientific research to practical)
Training on climate change and disaster risk management for business associations
Need a mechanism to encourage enterprises operating in the field of environmental protection and clean 
production



How to engage and mobilize the investments from 
PS for CC adaptation?

Propagate, raise awareness about "social responsibility" of enterprises
Propagating on the impact of climate change and natural disasters on 
businesses (through associations, social organizations, ..)
Transparency about benefits that enterprises receive from investing in 
climate change response 
Flexible tax incentives (for businesses with high social responsibility in CC 
and DRR)
Improve information, communication system, etc. bringing information to 
businesses, create forums for businesses to contribute ideas (should be 
institutionalized / or have a specialized agency to collect opinions of 
enterprises
Integrating climate change adaptation and disaster risk management into 
the corporate cultural code of conduct
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ODA for Climate change adaptations
ODA consist up toup to 31% of total expenditure on climate change adaptation of 
5 ministries including: Ministry of Agriculture and Rural Development, Ministry of 
Transport, Ministry of Industry and Trade, MONRE, Ministry of Construction 
construction. 

Most of the ODA is provided in the form of loans for investment projects and 
technical assistance with the focus on investment in response to climate change.

Others funds
GEF :457,18 millionsUSD (107 projects, include 56 at 
national level-153 millions USD and  46 projects -294 
millions USD. 
GCF
Others bilateral and multilateral funds

Thank you!



Green Banking Development in Vietnam 
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University of Economics, Vietnam 

 

ABSTRACT 

Green banking encourages sustainable economic development and stimulates environmentally friendly activities. The objective of this 

paper is to assess determinants of green banking adoption in Vietnam. Based on on Kaeufer K. (2010) model of Green Bank with 5 levels, 

the authors use primary data from surveys collected from 128 senior managers, experts and policymakers at the beginning of the year 

2020. The research results show that the level of green banking in Vietnam is 3 above of 5. That means most of Vietnamese banks have 

business segment or separate department focusing on green credit however that is much below the level 4 requiring that the banks have 

been setting up a systematic business on green banking services. The results of correlation and regression analysis indicate that the 

influence of macro factors on the level of green banking is the strongest, followed by the bank's financial capacity, government's supportive 

policies and green investment needs of business organizations. Conversely, the capacity of officials and the bank leader awareness on 

green banking do not significantly affect the level of green banking adoption in Vietnam. Recommendations for enhancing the green 

banking in Vietnam are suggested to policy makers as well as bank managers. 
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CONTEXT IN VIETNAM

According to Ministry of Planning and Investment: To achieve objectives proposed by

green development project, Vietnam will be in the need of 30 billion USD ( ,

2015) Big challenge as the national budget and the support for international fund are

limited.

Most of Vietnamese firms always to approach capital offered by banks Reducing firms’

motivation to innovate technologies for improving production performance and decreasing

negative impacts on environment.

According to the National strategy on green growth for the period 2011- 2020 with vision to

2050, “Green Finance” and “Green Bank” are actually a part of “Green Growth”. However,

this definition is still unfamiliar with some banks and financial institutions actually.

LITERATURE REVIEW 

4

Green credit products at commercial banks in Vietnam
- Loans for clean agriculture, high 
technology
- Renewable energy loans
- Loans for waste treatment and 
pollution prevention
- Lending for green agriculture

- Lending projects for energy 
saving and efficiency
- EIB environmental credit 
program
- GCPF credit program

- Loans for rural and forestry
- Greenhouse loans
- Loans for waste recycling and 
renewable energy projects

- Loans for agriculture, rural 
areas, high-tech agriculture
- Renewable energy 
development loan
- Loan for hydropower projects

- Lending for GIF project - supporting green investment under the framework 
of a low carbon transformation project into energy saving field
- Renewable energy development project loan from WB capital
- Loans to SMEs from SMEEP, SMEDF projects



LITERATURE REVIEW 

5

- Budget loan to implement the National Strategy on clean 
water and sanitation
Loans for forestry development projects
- Loans for projects on protection and development of 
coastal wetlands in southern Vietnam

- Program on Energy Saving and 
Renewable Energy Development (JICA)
- Credit limit against climate change -
EIB

- Loans for clean agriculture, high-tech agriculture
- Lending to SMEs from SMEDF project
- Granting green credit to protect the 
environment and society

- Loans for clean agriculture, high-
tech agriculture
- Loans for agriculture and rural areas

- Golden rice grain
- Smart agriculture credit

- Green agriculture loan
- Renewable energy loans
- Lending for waste treatment, 
sustainable water management

LITERATURE REVIEW 
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- Renewable energy loans
- Clean energy loans
- Lending to save energy
- Lending for green agriculture

- Renewable energy loan
- Lending for water and waste management
- Loan for recycling waste
- Lending for energy efficiency

- Lending to save energy
- Loans to agriculture with high 
technology

- Loans for hi-tech agriculture
- Rural finance program loan

- Renewable energy lending
- Loans for clean agriculture, 
high-tech agriculture

LITERATURE REVIEW
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The implication of priority areas in green credit activities in Vietnam

Capital requirement for one unit of value added
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et al. 2016
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Priority sectors in green credit operations in Vietnam
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LITERATURE REVIEW 

Definition of Green Bank

o SOGESID (2012) assumes that green bank is a normal bank that supplies outstanding

services for investors and consumers and also enforce programs supporting community

and environment. Green banks can exist under any form of bank as long as they

ensure environmental profits for the country

o Lalon (2015) indicates that a normal bank will become a green bank when re-orienting

the core activities along with the improvement of the environment

o Singh and Singh (2012) assumed that green bank is similar to normal bank, but the

difference is that green bank consider all the social and ecological factors with the aim

of protecting the environment and conserving the nature

o …etc.

LITERATURE REVIEW 

Kaeufer K. (2010): Development Level of Green Bank:

o Level 1: Unfocused corporate activities

o Level 2: Isolated business practices

o Level 3: Systematic business practices

o Level 4: Strategic ecosystem innovation

o Level 5: Intentional ecosystem innovation

LITERATURE REVIEW 

Determinants affecting the development of green bank

Group of factors Factors Researches
Government’s support 

policies 

Regulations about intellectual copyrights, 

environment

Hoen (2014) and Fukuhara (2016); UNEP (2009)

Domestic financial management tools Hoen (2014) and Fukuhara (2016)

Macro factors Political risks Hoen (2014) and Fukuhara (2016); UNEP (2009)

GDP per capita Eyraud et al (2013); Romano et al (2017)

Long-term nominal interest rate Eyraud et al (2013)

Relative international prices of crude oil Eyraud et al (2013)

Preferential prices for clean energy Eyraud et al (2013)

Mechanisms of pricing carbon Eyraud et al (2013)

Population Eyraud et al (2013)

LITERATURE REVIEW 

Group of factors Factors Researches
Firms’ demand on green 

investment

Demand or strategies of business on 

grreen investment

Adelphi (2016)

Long-term capital Fukuhara (2016)

Projects’ investment costs, scale, and 

payback period

Peter et al 2015

Financial performance of bank Scale of bank Barner and Han (2013)

Ownership Barner and Han (2013)

Bank Directors’ Knowledge Bank strategies Ritu (2014)

Performance of bank employees Ability of evaluating green projects Peter et al (2005); Adelphi, 2016

Determinants affecting the development of green bank



OBJECTIVES

Measure the development level of green bank 

in Vietnam by using Kaeufer’s model of Green 

Bank with five levels and simultaneously

Evaluate determinants affecting the 

development of green banks in Vietnam. 

METHODOLOGY

1. Evaluating development level of green bank in Vietnam: based on Kaeufer K. research 

(2010) 

2. Determine factors affecting the development of green bank in Vietnam (06 factors groups) 

by using Exploratory Factor Analysis (EFA) in SPSS 20 

o Government support policies for developing green bank

o Macro factors

o Firms’ demand on green investment

o Bank’s financial performance

o Bank managers’ knowledge about green bank development

o Employees’ performance

EMPIRICAL RESULTS

Development level of green bank in Vietnam

Source: Authors

EMPIRICAL RESULTS

Level 1: Most commercial banks meet the requirements

Level 2: Some banks are involved in green investment financing projects or loans associated with
environmental commitments, through investment capital of international organizations: Vietinbank,
BIDV, Sacombank, HD Bank: 13 banks integrate lending conditions with the principles of environmental
risk management and social responsibility (SBV, 2019)

Level 2.5: Some banks set up a Board / Division specialized in lending for green investment: renewable
energy, waste treatment ... Nam A Bank issued green credit handbook, 19 banks developed strategies
Environmental Risk & Social Responsibility, 17 credit institutions have used the Environmental Risk &
Social Responsibility Handbook.



EMPIRICAL RESULTS

Factors affecting green bank development in Vietnam

After testing the reliability of the scale, there are 05 sub-factors excluded from the research

model, including:

o F2_4: Low unemployment rate

o F3_3: Implementation of social responsibility for the environment

o F4_1: Large equity

o F5_3: Development of green banks associated with the deployment of green

headquarters

o F5_10: Periodically assess the environmental impact in banks' operations

The study retained 07 sub-factors for F1 group, 06 sub-factors for each group F2, F4 and F6,

09 sub-factors for each group F3 and group F5

EMPIRICAL RESULTS

Factors affecting green bank development in Vietnam

Factors_3 in general and factor “employees’ performance” in particular, has the most

influence on the development of green bank in Vietnam (with standardized beta of 0.400).

o Employees have been professionally training about green bank.

o Employees have the ability to use green technologies (equipment, system

solutions and energy-saving operations (ATM, ...),

o Employees handle operations promptly and accurately.

o Employees understand the importance of green bank development.

o Employees pay attention to save energy, natural resources and protect the

environment (restrict printing or using materials and resources extravagantly)

EMPIRICAL RESULTS

Factors affecting green bank development in Vietnam

Factors_2 includes most factors related to the awareness of bank managers (08 factors)

and factors F2_5 about the development of modern technology in the 4.0 industry.

Next to these 2 factors mentioned above, this is the “firms’ demand for green investment”

with the standardized beta of 0.182 and “Government policies” at 0.126.

Research cannot find out the relationship between “Bank’s financial performance”/“macro

factors” and the development level of green bank in Vietnam.

DISCUSSIONS & RECOMMENDATIONS

In terms of development level of green bank, empirical results show that:

o Vietnamese banks are currently at level 3 - Systematic business practices

o The score is less than 4 – a low level, showing that experts and bank manager

have not fully agreed with the development level of green bank in Vietnam.

o This is totally consistent with what is happening in Vietnam banking system.

Development level of green bank in Vietnam



DISCUSSIONS & RECOMMENDATIONS

The banks should be aware that the development of green bank is a significant trend in the

current and future stage. Developing green bank requires employer and employees’ full

awareness.

“Firms’ demand” for green development is highly crucial improving firms’ knowledge

about green production

The role of Government is truly important.: (i) The government policies should encourage

green business/ projects; (ii) It is necessary to have enough legal framework for green

banks.

Factors affecting green bank development in Vietnam

DISCUSSIONS & RECOMMENDATIONS

In terms of determinants affecting green bank development in Vietnam, empirical results

show that:

o The factors “employees’ performance” have the largest impacts on the green

bank development in Vietnam.

o The second place is “bank managers’ knowledge about green bank”.

o “Firms’ demand on green investment” stays in the third place

o The last one is “Government policies”.

Factors affecting green bank development in Vietnam

RECOMENDATIONS

Bottom up model

Government, State Bank of Vietnam, Ministry of Finance: building strategies,

action plans, policies to promote green credit development, green investment

Selecting a number of large financial institutions as a pilot green investment

banking model, then expanded

Select a number of fields, green investment projects to pilot, then expanded

RECOMENDATIONS

24

Communication on green growth-related information in general, green credit

activities, green investment in particular

Information on green credit should be explicitly communicated and from the State

Bank, commercial banks and to corporations.

Information on priority areas of green investment activities as well as specific action

plans of the national green growth strategy should also be widely and communicated

to businesses and citizens.

Raising awareness of business leaders about green finance should also be specified

in short-term training programs, long-term training programs.
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ABSTRACT 

Bac Ninh is a province located in the Red River Delta, characterized by its small and narrow area, high population density, and lack of 

mineral resources. Specifically, the province ranks at third place after Ho Chi Minh city and Hanoi for the population's density. After 23 

years of development, from an agricultural province, Bac Ninh has embraced the modernization direction for industrialization. Bac Ninh's 

economy is growing significantly, staying in the group of leading provinces and cities nationwide, and becoming a significant growth pole 

of the Capital Region and the Northern Vietnam key economic region. To achieve the above results, Bac Ninh has made good use of its 

natural advantages, developed and implemented many bold policies and breakthrough mechanisms, utilized its comparative advantage 

and competitiveness, etc., to promote economic growth towards sustainable development. Besides, Bac Ninh is also particularly interested 

in preventing climate change's negative impacts on economic development and attracting investment and business development. 



PROMOTING LOCAL DEVELOPMENT 
FUNDS TO SUPPORT CLIMATE CHANGE 
ADAPTATION IN BAC NINH PROVINCE 

BAC NINH INSTITUTE FOR SOCIO-ECONOMIC DEVELOPMENT STUDIES

International Seminar “Sharing inter-local adaptation lessons: Climate 
Change Adaptations and Development in East and Southeast Asia”

Introduction
After 23 years of 

development, from 
an agricultural 

province, Bac Ninh 
has embraced the 

modernization 
direction for 

industrialization 

Bac Ninh is a province 
located in the Red River 

Delta, characterized by its 
small and narrow area, 

high population density, 
and lack of mineral 

resources. Specifically, the 
province ranks at third 
place after Ho Chi Minh 
city and Hanoi for the 
population's density 

Bac Ninh is also particularly 
interested in preventing climate 

change's negative impacts on 
economic development and 
attracting investment and 

business development. Local 
development funds have special 

role in supporting climate change 
adaptation solutions by the local 

business community.

Structure

Section 2 describes 
in more details the 

adverse 
consequences of 

climate on different 
sectors in Bac Ninh 

Section 1 gives a brief summary on the 
impact of climate change on Bac Ninh 

province and the overall policy response to 
this challenge 

Section 3 confirms 
that there is a new 

opportunity to 
promote local 

development funds 
to support climate 

change adaptation in 
Bac Ninh 

In recent years, in 
response to the adverse 

effects of climate 
change, Bac Ninh 

province has proactively 
built climate change 

action plans since 2012, 
which promulgated the 

priority measures in 
specific areas.

1. Climate Change and policy response in Bac Ninh

In 2012, Bac Ninh province approved the 
Climate Change Action Plan, which was 
divided into two projects. Specifically, 

Decision No. 174/QD-UBND dated 
February 13, 2012, approved the Report 
on the results of the project "Assessing 

climate change and constructing climate 
change scenarios in Bac Ninh province." 
Besides, Decision No. 175 / QD-UBND on 

February 13, 2012, was issued for the 
approval of the Report on the project's 
results "Developing and implementing 

action plans to respond to climate 
change in Bac Ninh province."



Impacts of 

climate change

Impact on the 
industrial sector

2. Impact of climate change on key economic sectors 
in Bac Ninh province

Impact on 
agricultural sector

Impact on the 
construction 

sector

Impact on the 
energy sector 

Impact on 
transportation 

sector 

In October 2015, Bac Ninh People Committee adopted an Action 
Plan to implement the province's Green Growth to 2020 with an 
orientation to 2030. The document set out objectives of reducing 
greenhouse gas emissions, greening production, and consumption, 
reducing pollution in traditional craft villages by using more green 
technologies and equipment

In 2013, Bac Ninh People Committee issued two important 
Decisions establishing two local development funds: 
Environment Protection Funds (EPF) and the Investment and 
Development Fund (IDF). The latter is established on the basis 
of re-organized existing Credit Guarantee Fund for SMEs.  Both 
funds are managed by the local Government and have the 
mandate to finance development projects on a preferential 
basis such as subsidized credit, re-financing, credit guarantee, 
and providing financial services to SMEs

3. New opportunity to promote local development 
funds to support climate change adaptation

Firm commitments from the local government to deal with climate 
change and recent policy development to re-engineering local 
development funds gives hope that these local institutions will 
contribute greatly to climate change adaptation solutions in the 
near future. There are a number of policy options for the newly 
reinvigorated local development funds to support climate change 
adaptions. Some possible activities include
Working on different options of reinvigorated local development 
funds. Experiences from other countries whose representatives are 
presented today in this conference will give us a invaluable lessons 
and recommendation 
Working with the local authority to issue a new policy instruction 
helping local development funds to direct their activities to support 
green transformation and climate change transformation to local 
firms, especially SMEs. 

3. New opportunity to promote local development 
funds to support climate change adaptation
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ABSTRACT 

Small- and medium-sized enterprises (SMEs) account for over 95% of total Vietnamese enterprises and have become an 

important driver on economic growth of the country since the Doi Moi process. These enterprises however have been severely 

affected by climate change and environmental problems. Therefore, improving access to green credit for SMEs is crucial for 

green transformation of the national economy towards green growth strategy. This paper examines the international experience 

on green credit; and analyzes the current status of green credit policy in Vietnam and its constraints for SMEs. Our in-depth 

interviews with stakeholders reveal a number of constraints of SMEs’ access to green credit including: (1) unclear definition of 

green credit; (2) strict compliance with credit rules and regulations; (3) perception about SMEs and green project as risky 

businesses; (4) shortage of green funds; (5) lack of experience and knowledge of banking staff; (6) lack of capacities to deal with 

green solutions; (7) lack of information on green solutions and green funds; (8) cumbersome procedures and requirements for 

loan approval; (9) low intention on green transformation; and (9) structural problems. Finally, some policy recommendations 

and interventions are proposed to improve the situation. 

Keywords: Green Finance, Green Credit, Small- and Medium-sized Enterprises, Vietnam. 
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Introduction
• SMEs  in Vietnam plays n important role in socio-economic development of Vietnams

• It contributes to 40% of GDP, 30% of the state budget and half of all jobs

• SMEs  face many  constraints for further expansion including access to finance/credit, access 
to land, physical infrastructure, difficulties in modernizing their equipment and facilities, 
finding new market and distribution products. 

• Limited access to credit seems to be the most severe for SMEs’ development in Vietnam. 

• Due to climate change, SMEs need to take adaptation measures and to perform green 
transformation.

• Lack of credit access for green solutions and  adaptations is a serious obstacle for SME green 
transformation due to a number of demand-side; supply-side and overall structural 
constraints. These constraints need to be addressed 

• Key areas of interventions are proposed as a result of in-depth interviews and consultations 
during our research

• Local Development Funds have an important role to support SMEs in adaptations to Climate 
Change. This seminar on ‘sharing inter-local lessons’ has many things to share and offer advice 

Access to Green Credit for SMEs: Stakeholders interplay

Lending

SMEsCredit 
Institutions

Green Solutions

Financing 
instruments/modality

Demand-side 
constraints

Supply-side 
constraints

Overall structural constraints

Handbook on Environmental and Social  Risk Assessment 
(ESRA) published by SBV with IFC  

Directive 03/CT-NHNN issued by SBV on promoting green credit growth and 
managing social and environmental risks in credit activities. 

Green Banking Initiatives approved by the SBV

Official Letter issued by SBV on the report on the situation of 
credit extension for green areas and the assessment of 
environmental and social risks in credit provision activities

Action Plan of the Banking Sector to implement the 
National Strategy on Green Growth to 2020. 

March
2015

August
2015

Nov
2017

2017

January
2018

August 
2018

Action Plan of the banking industry to implement the development 
strategy of Vietnam's banking industry to 2025, with orientations to 2030 
approved .



Law on supporting SMEs issued 
by National Assembly

Hanbook on  SME 
Development Fund

Guidelines 
on Credit Guarantee for SMES

Decree -CP  on
Credit Guarantee Fund for SMEs 

June
2017

March
2018

Dec
2018

May
2019

August
2019

Decree  -CP on 
Development Fund for SMEs

Policies to support SMEs Green Credit, 
Total Outstanding loans, 2017-2019

Total Outstanding LoansTotal Outstanding Loans
Sectoral composition (%)

Interviews  of key credit institutions/funds providing 
green credit to SMEs: Main results 

• There have been many organizations, credit institutions and development 
agencies/projects provided green credits (GC) to SME

• Legal framework for GC has been improved: Law on Support to SMEs, Decree 39, 
Decree 34 on Credit Guarantee Funds

• Many legal documents on GC have been issued: Directive 03 of the Bank, Circulars on 
implementing GC and SME, Decision 1604 on green credit areas. Official Letter 9050 
on green credit activity report

• Guidelines: Handbook Green Credit Guidelines for SMEs, Risk Assessment of 
Environmental Social Impact in Credit Operations

• Different models to support SMEs improve access to GC have been tried and 
implemented: Trust Fund, SME Program of JICA, WB, IFC , GIZ

• There are still many issues that need further improvement in order to enhance  SMEs 
access of Green Credit 

• Local Development Funds have an important role to support SMEs in adaptations to 
Climate Change

Key findings
Constraints to credit institutions to provide green credit to SMEs

• Unclear definition of green credit. Lack of a comprehensive definition of what green 
projects and areas are limits the ability of credit institutions to have a clearer credit 
plan to support green projects.

• Strict compliance with credit rules and regulations limit the flexibility the credit 
institutions to adjust their credit approval and monitoring to the realities of green 
projects, especially for SMEs. Collateral, financial auditing and project profitability 
requirements are among these strict rules that represent serious obstacles that 
borrowers need to overcome if they want to get loans. 

• Perception about SMEs as a risky client and green project as a risky business. For 
most of credit institutions, SMEs remain risky clients and green projects are risky, 
therefore giving credit to SMEs is not yet a priority and their lending portfolio. 



Key findings
Constraints to credit institutions to provide green credit to SMEs

• Lack of  incentives for lenders to support SMEs green projects and solutions. Even 
for those who are assigned as entrusted banks for different green support 
programs, guarantees fees and preferential interest rate are not strong enough to 
motivate these banks to work with SMEs due to other transactions costs as well as 
the complexity of emerging technical issues involved. 

• Shortage of funds available for green projects. Except for the Vietnam Environment 
Protection Fund that provides loans at subsidized interest rate at 2-2.5 percent 
annually much below the current market-cleared interest rate to eligible 
environmental protection projects and few other donor-funded special 
development projects, most of green projects are funded in a non-preferential 
basic. A specially designed, preferential program for green solutions is still absent at 
the moment due to lack of public resources for this purpose. The Government of 
Vietnam is currently experiencing a serious problem of budget deficit and foreign 
debt. 

Key findings
Constraints to credit institutions to provide green credit to SMEs
Lack of experience and knowledge of banks’ staff in dealing with new realities related 
to green projects

• In addition to standard requirements for loan approval, green projects have 
other highly technical features that make them ‘green’ but not easy to certified 
without specific technical knowledge. 

• Solutions to this issue are different: ranging from establishing a new specialized 
‘green credit task force within a bank, to outsourcing to external expertise or 
relying on third-party collaboration (like the case of Green Credit Trusted Fund 
or Vietnam Climate Innovation Center, applying the German experiences in this 
area, for example). In one or another option, it always involves extra costs that 
many lenders are not ready to accept to support green projects. Mainstreaming 
Environment and Social Risk Management (ERSM) and assessment is a good step 
in facilitating this issue.

Key findings
Constraints from SMEs perspective: Demand-side constraints
Lack of capacities, financial, technological and managerial to deal with non-traditional, 

complicated green solutions. 
• This is a chronic ‘problem’ of SMEs that create a vicious cycle for SMEs since that serve as ground 

for reinforcing widely held  perception of SMEs as being a not creditworthy and risky client. 
• Possible solutions to this problem are to help building capacities of SMEs through a third-party 

either through credit-guarantee scheme or through technical support from other institutions.

Lack of information on green technical solutions and information on available fund for 
green projects.

• Most of SMEs have no information on how to find appropriate technical expertise that could help 

them improve the environment situation. 
• Most of SMEs have no idea about the same existence in their provinces local Fund for Environment 

Protections neither on-going green projects managed by central offices or entrusted banks. 
• There was also confusion about what green finance is and which project is eligible for any support 

from different green initiatives programs among a number of SMEs managers.

Key findings
Constraints from SMEs perspective: Demand-side constraints
Cumbersome procedures and requirements for loan approval (collateral, financial 
audit) discourage SMEs to take measures for technical innovation and green solutions. 

• Credit guarantee schemes are proposed for partly dealing with this problem but 
their effectiveness is questionable. 

• In addition, lack of funds at the local level to establish and operate these credit 
guarantees makes this option infeasible in some cases.

Lack of awareness on the need for green transformation.
In many cases, pressure for change is not high enough for SMEs to shift from 
‘business-as-usual’ pattern of production to a greener pathway.



Key findings

Structural constraints
These are  constraints that exist in the financial sector itself and the overall policy, 
legal and institutional environment that undermine effort to facilitate green finance 
and to promote SMEs development. 

• Lack of practical guidance towards green projects and fiscal incentives to the 
private sector participation in green finance is one of these constraints. 

• Poor coordination between different government agencies often leads to 
replication of tasks but leaving some vacuums in the policy space at the same 
time.

• Weak connection between central and provincial governments put SMEs in a 
very unfavorable position in getting information and finding resources for 
green solutions. 

Key findings
Structural constraints
Serious gap between policy direction and effective practical implementation.

Decree 34 on establishing a credit guarantee schemes to support SMEs lending, for example is 

expected to address some of obstacles for SMEs access to finance, especially on collateral and 

creditworthiness assessment. However, putting all tasks to local governments renders this initiative 

irrelevant because most of provinces in Vietnam rely on budget transfer from the central government 

for most of their local expenditures and giving fund to the local credit guarantee scheme would be on 

the bottom list of priority. No province would have an incentive to establish such a fund if no 

mandatory requirement and fiscal support from the central government for it

Good news: A New Decree on reforming Local Investment and Development Funds is being drafted. 

Hope it will address some of these issues

Key Areas of Interventions

SMEsCredit 
Institutions

Fund Support

Credit guarantee 
schemes

Technical Support 
and Consultation

Mainstreaming
ESRM

Simplifying 
Procedures 

Improving Legal 
Framework

Key Intervention Areas
• Providing a clear, easy to apply definition of green areas/projects based on the 

Official Letter 9050 giving this guidance more mandatory status and improve its 
applicability.

• Creating more fiscal incentives for the private sector participation into green 
credit by possible introducing mandatory quota for green lending and to give 
compensation in term of reserve requirement reduction for such a lending; 
introducing new models of green finance support such as financing through 
supply-chains.

• Addressing some of emerging issues in the operation of the Credit Guarantee 
Schemes, by simplifying approval procedures and requirements, supporting the 
local Fund and improving coordination between the central and local Funds; 
encouraging other government-supported Funds such as Environment Protection 
Funds and SMEs Development to expand their activities to support credit 
guarantee.



Key Intervention Areas

• Creating the legal framework to develop of the third-party support to 
SMEs and credit institutions in order to improve their financial, 
technological and managerial capacities to deal with newly emerging 
green issues

• Completing and mainstreaming Environment and Social Risks 
Management into Credit activities as stated in Directive 

• Continuing to work on raising awareness of SMEs on the need for green 
solutions and transformation.

• Promoting Local Development Funds to support local initiatives for 
Adaptations to climate change



Southeast Asia Research-based Network on Climate Change Adaptation Science (SARNCCAR)
INTERNATIONAL SEMINAR FOR CLIMATE CHANGE ADAPTATION PROGRAM 2020

Afternoon Session
Room 3

(Ibaraki University and VIE)

Sharing interlocal adaptation lessons
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ABSTRACT 

Widespread adoption of climate-smart agriculture (CSA) has the potential to reduce agricultural greenhouse gas (GHG) emission by 

managing irrigation and fertilizer and decreasing nitrous oxide (N2O) and methane (CH4) emissions. This study quantified the impact of 

CSA and conventional (CF) management practices on GHG fluxes for rice paddy fields in Dai Loc district, Quang Nam province in the 

winter-spring seasons of 2018 and 2019. GHGs was collected by closed chamber method at eight rice growth stages in two seasons so 

the total samples for two models (CSA and CF) were 640. The reductions corresponding with a conversion from CSA to CF practices 

are estimated to be have a mean reduction potential of 1788 kg CO2e ha-1 yr-1 and 837 kg CO2e ha-1 yr-1 in 2018 and 2019, 

respectively. The application of alternative wetting drying was considered as the main factor leading to the effective GHG emission 

mitigation of CSA model compared to CF model applying the continuous flooding. 
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Introduction

- Rice is the most important food crop and accounts for >50% total
food production in Vietnam

- ¾ agricultural land is rice cultivation area but almost traditional
farming with continuous flood, tillage, improper in using fertilizer 
major source of GHG emission.

- BUR3 in 2018

+ Agriculture: 27.92% total GHGs emission in which rice cultivation
account for 49.35%

Introduction

• Despite being a major emitter, agriculture is also considered to have a high
potential for emissions reduction like rice production activities.

TARGETs:
• Measurement and evaluation of GHG emissions in Climate-smart

agriculture (CSA) to assess the impact of adopting sustainable rice farming
techniques to GHG emissions and propose sustainable farming solutions
that both ensure productivity and reduce GHG emissions towards
sustainable farming in low-emission green agriculture.

(Irrigated Agriculture Improvement in Vietnam (VIAIP) project funded by the 
International Development Association (IDA) of WB)



Methodology

Items CSA CF
Coordinate 108,0751ºĐ; 15,8533ºB 108,0735ºĐ; 15,8574ºB

Soil type Fluvial Fluvial

Area 6800 m2 6850 m2

Cultivar HT1 HT1

Amount of
variety

70 kg/ha 90 kg/ha

Fertilizer
management

Properly based on leaf colour

chart for fertilizer nitrogen

management

Based on farmer

traditionally experiences

Water
management

Alternative Wetting and 

Drying
Flood continuous
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a

ĐC
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1. Material
The study conducted in 2 fields: Climate-smart Agriculture (CSA) and conventional farming (CF) in Dai Loc district, 
Quang Nam province.

The amount of fertilizer in both models

Methodology

2. GHG sampling method

Total of samples: 4 samples (t0, t10, t20, t30) x 5 spots x 8 stages/season x 2 seasons x 2 observation site

(CSA+control) = 640 samples

Transplanting stage, Top tillering, Stem elongation, Panicle initiation, Flowering stage, Milk stage, Dough stage

Closed Chamber

Methodology

2. GHG analysis method
• Gas samples are stored and analyzed for CH4 and N2O on GCMS machines at the laboratory of the Institute of 

Agricultural Environment. 
• Greenhouse gas (CH4, N2O) flows were determined using static flow technique and gas chromatographic analysis 

of gas samples. Gas samples were analyzed by gas chromatography (Bruker 450-GC 2011). 
• The amount of GHG emissions is calculated by the difference of the concentrations of CH4 and N2O at 4 times 

measuring 0, 10, 20 and 30 minutes, then calculating the emissions per hour, day, crop and year for unit area m2 or 
hectare.

3. Calculating GHG emission

• Based on IPCC 2007. Total GHGs emission:

GHGs = CH4 (CO2 equiv.) + N2O (CO2 equiv.) = CH4*25 + N2O*298

Results

1. CH4 emission
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Results

2. N2O emission

2018 2019

Results

3. Evaluation of Global warming potential
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• CSA emissions are 23.8% lower in the winter-spring 

crop of 2018 and 14.5% in the winter-spring crop of 

2019 compared to CF. 

• CH4 accounts for 97% of total emissions in terms of 

CO2e, so the reduction of CH4 in CSA models due 

to the application of AWD techniques is the main 

cause of the reduction in GWP.

Results

4. Rice Production

Year CSA/ CF
Total CH4 

emission (kg 
CH4 ha/crop)

Total N2O
emission (kg N2O 

ha/crop)

Total CO2 

emission (kg 
CO2e/ ha/crop)

Yield (kg/ha)

Total 
emission kg 

CO2e/kg 
paddy 

2018

CF 294,61a 0,54a 7525,20a 6540,4a 1,15a

CSA 223,99b 0,46b 5736,94b 6746,6b 0,85b

LSD0.05 3,05 0,03 84,74 141,01 0,03

CV (%) 0,70 3,4 0,7 1,2 1,5

2019

CF 226,2a 0,46a 5791,5a 6500a 0,89a

CSA 193,5b 0,39b 4954,5b 6990b 0,71b

LSD0.05 21,72 0,03 536,63 320 0,05

CV (%) 5,9 4,1 5,7 2,8 3,8
Note: a, b: Significant differences between formulas (p<0.05)

Conclusion

• CSA farming model has total emissions reduced by 14.5% - 23.8% compared to 
traditional farming. Total GHG emissions from CSA fluctuate 4954.5 - 5736.9 kg 
CO2e/ha/crop; CF from 5791.5 - 7525.2 kg CO2e/ha/crop. The application of 
alternative wetting and drying (AWD) irrigation techniques has significantly 
reduced CH4 emissions, which is the main source of emissions in paddy rice.

• The proper reduction of seeds, fertilizer and irrigation water in CSA model 
increases yield by 3.2% - 7.5% higher than that in the conventional model. 
Emissions calculated per unit of product ranged from 0.71 - 0.85 kg CO2e/kg 
paddy in the CSA model and 0.89 - 1.15 kg CO2e/kg of paddy in the CF model.



Thank you for your listening!
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ABSTRACT 

The current research tried to highlight the effects of climatic factors variability on potato yield which is considered as the second largest 

produces after rice in Bangladesh. Bangladesh is the most climate change vulnerable country in the world where cereal production is 

adversely influenced by erratic rainfall, the extreme temperature during summer, increased water salinity, droughts, floods, river erosion, 

and tropical storms. This climate catastrophe leads to falls in major crop yields of up to 30% of total production, creating a very high risk 

of hunger. Although potatoes are not traditionally high on the menu for an approximate 160 million Bangladeshi people, but a surge in 

rice and wheat prices has prompted the government to popularize the potato as substitute to rice. The production of potato in different 

regions of Bangladesh are impacted by several climatic factors. To explore those climatic factor's effects, the current research was taken 

into consideration using district-level time-series data (1986-2013) based on the major seven climate zones of Bangladesh. This research, 

firstly, attempted to show the overall changes of climatic variables at the regional level and secondly, tried to predict the probable 

scenario for potato yield up to 2030. To generate the outlook of the variation of potato yield due to the changing scenario of climatic 

factors regression models were applied. The results indicated that on an average increase of temperatures 0.86˚c lower the yields of potato 

in most regions between 2.36 to 2.40%, but solar radiation had a positive effect on yield in some regions. The determinations of the study 

will generate an overview on the production constraints of potato due to weather patterns that can help the policymakers to formulate 

micro or macro level policy for the expansion of potato area with the pace of climate change. 
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Examining the effects of climate variability on Potato yield: An 
evidence from Bangladesh

Climatic Variability in Bangladesh 

River erosion
Riverbank erosion results in the loss 
of thousands of hectares of 
agricultural lands16 and affects the 
population for decades.

Salinity intrusion
Loss of harvests but also of productive 
agricultural land. 
Out of 2.85 million hectares of coastal 
and offshore areas, about 1.2 million 
hectares of arable land are already 
affected by varying degrees of soil 
salinity. 

Extreme Temperature and Drought

The average daily temperature in
Bangladesh has increased by 0.103 C per
decade over the past four decades.

Sea level rise

The IPCC projected increases of 14 cm by 2030, 32 cm
by 2050, and 88 cm by 2100 (compared to 2000).
By 2050, about 27 million will be at risk due to the
effects of sea level rise.

Cyclones and Storm Surges
UNDP has ranked Bangladesh first of all countries in 
the world in terms of vulnerability to tropical cyclones. 
The country is hit by a severe cyclone on average 
every three years.Rainfall and Floods / Flash Floods 

Precipitation rate during monsoon is about
80%
Flooding season: July-August
Inundated area: About 25% in an average
year
(During severe floods, occurring every 4-5
years, over 60% of the country is covered.)

Climate Change

A woman in the Khulna district surveys crops destroyed by Cyclone 
Bulbul, which hit Bangladesh last month. [Zakir Hossain Chowdhury/Al 
Jazeera]

Over 72,480 families have been marooned by floodwaters in 
Kurigram district, relief and rehabilitation office sources said. 
[Zakir Hossain Chowdhury/Al Jazeera]

A depressed picture of crop loss due to cyclone Amphan [The Financial 
Express, 2020]

A man showing his field during drought [The Daily Star, 2016]

Focus of the study

High yield and great nutritive 
value .

Best adaptability capacity to 
temperate climates

All year round crop

Need less technology

Self sufficiency in 
cereal production

Imbalance
dietary intake

Climate adaptation 
measures for cereal 

× Insignificant research 
on non-cereal

Potato, largest non-cereal food 
crop (alternative of rice)

Nutritional
deficiency

Price responsive



Data Sources: Bureau of Statistics (BBS), Food and 
Agricultural Organization (FAO), World Databank (World 
Bank), Data Distribution Centre (DDC) of IPCC, 
Representative Concentration Pathway (RCPs): IIASA 

Analytical Tools: STATA, Microsoft Excel

Descriptive statistics
Ordinary least square 
method
Durbin-Watson test
ADF test

Analytical Techniques

Study theme and Methods

Fig: Map of Bangladesh showing seven climatic zones

Study Period: Historical data from 1986 to 2013

Theme : 1
To overview the climatic factors at different climate 
prone area.

Theme: 2

To examine the impact of climate factors on potato 
yield  in Bangladesh

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Production 
Activities

Potato crop calendar for Bangladesh

Source: Adopted from GIEWS, FAO 2008 and modified by Author

Planting

Tuberization

Growing

Harvesting

Figure: Flowchart showing supply and demand of the potato 
econometric model for Bangladesh 

Production
Sector

Climatic Zones

1.South-eastern
2.North-eastern
3. Northern
4. North-western
5. Western
6. South-western
7. South-central

Total productionTotal production
Production 
of Potato

Exports

Supply

Imports

Exchange 
rate

(t, t-1)

Retail 
price

World 
price

Farm 
price

GDP 
(income)

Demand

Production 
sector

Population



Zone Intercept Trend Climate Variable AdjR2

DW
South-eastern 28.28134***

(5.03)
0.0966588***

(5.74)
-0.4499127DecT** (-2.12)

-0.0553394JanSLR*** (-3.42)
0.82
2.01

North-eastern 6.437672***
(5.02)

0.0192224**
(2.22)

0.2132203FebT*** (4.03)
-0.0145707DecSLR (-3.02)

0.86
1.98

Northern 9.765469***
(3.41)

0.1880925***
(4.90)

-0.3415832JanT** (-2.31)
0.0194072NovSLR* (1.76)

0.97
1.69

North-western 22.73688***
(4.08)

0.3341331***
(7.54)

-0.5511593JanT** (-2.12)
-0.0464835DecSLR** (-2.26)

0.89
2.08

Western 29.46091***
(6.41)

0.5662215**
(2.84)

-1.14662DecT*** (-6.22)
-0.0344241JanSLR* (-1.81)

0.97
1.87

South-western 6.666521*
(1.95)

0.2018934***
(4.85)

-0.4635218JanT** (-2.56)
0.0823956JanSLR*** (5.86)

0.95
2.45

South-central 4.429411*
(1.82)

4.480285***
(5.86)

-0.4586981JanT** (-2.54)
0.032975FebSLR** (2.01)

0.89
1.83

***,** and * indicates the level of significance at 1, 5 and 10%.
Values in ( ) indicates t values. AdjR2 is adjusted R square and DW is Durbin Watson values.
T and SLR indicate temperature and solar radiation, respectively.

(1.1)

Where, Ypotato is the potato yield of , i = 1, 2,3, 4, 5, 6 and 7 (seven climate sub-regions). and SLR are denoted 
monthly temperature and solar radiation in the year of 1986-2013. 0.00
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Probable scenario of potato yield

Conclusion 
Potato, considered as second staple food, can replace the place of cereal item as
major non cereal which covers 3.13% area after rice.

It provides as much as 6% of the daily per capita calories and protein consumed in
rural areas and a much higher percentage of total food intakes.

This is also the off season for rice, the major staple for which potatoes are a partial
substitute in many households.

Besides, potato is grown in many different environments, but it is best adapted to
temperate climates.

This research can help the policy makers can formulate appropriate policy
considering the future adverse climatic effects and encourage the farmers to expand
potato growing area for sustainable food and nutritional security.

Thank You
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ABSTRACT 

One of the most significances of Short-Lived Climate Pollutants (SLCPs) is warming effect to near term climate system at local and 

regional scale. They also disturb Asian monsoon and rainfall patterns in impacted regions through cloud conformation and reflection 

mechanism. Beside climate effects, SLCPs also cause human health problems and diseases related to respiratory and vascular organisms. 

Specifically, black carbon (BC) aerosols can cause lung cancer or heart diseases, tropospheric ozone can be dangerous to children and old 

people. In terms of food production, tropospheric ozone can damage plants by reducing their ability of CO2 absorption. 

In my research, simultaneous observation of BC, tropospheric ozone (TO3) and particulate matter 2.5 (PM2.5), which are significant 

climate forcers, was carried out at Hanoi to clarify the concentrations and variations of Short-lived Climate Pollutants (SLCP) in Hanoi 

and Northern Vietnam. The research applied HYSPLIT trajectory model to distinguish contribution source regions of SLCPs to Hanoi. 

The results showed monthly average of BC, daytime TO3 and PM2.5 as 1-3μg/m3, 21-55ppbv, 18-65μg/m3, accordingly. Both BC and 
PM2.5 were remarkably increased during rush hours or night-time in diurnal variation. In contrast, TO3 was often high at noon and 

depleted to zero at night. These diurnal variations can be attributed to their local/regional emissions and production of them near Hanoi. 

The climax episodes of BC and PM2.5 were observed in wintertime, especially in January with periods lasting from 1 day to 1 week. 

These high rises were mostly associated with winter monsoon trajectories from South China Sea, which actually transported emissions 

from North East region of Northern Vietnam. These results firstly show a large contribution of Northern Vietnam sources of SLCP to their 

concentrations.  

Given the significant climate forcing of BC, this study strongly suggests that mitigation measures to reduce BC in Vietnam can 

considerably improve both regional climate change and air quality in the Northern Vietnam region. 
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SLCPs and their significance
RF 

Agents
RF 

(W/m2)
Lifetime in the 

atmosphere Main Sources Environmental 
effects

BC
+0.60
(best 

estimation)

4-12 days
58% of global BC emission comes 

from household cooking and heating

Health: carrier of 

toxic chemicals to 

the human body as 

PM2.5

TO3 +0.35 Hours - Weeks

Precursor pollutants (CO, CH4, NMVOC, NOx) after photochemical reaction
Health: 

Cardio(heart)-

Respiratory (lung 

etc.) diseases 

Agriculture:
reduction of crop 

yield by damaging 

ability to absorb CO2

CH4 +0.48 12 years
Agriculture as a key factor 

contributing 40% globally
Increase of TO3

HFCs +0.32 Up to 29 years
Refrigerator, air-conditioning, foam 

agents, solvents 

Reduction of 

stratospheric O3

CO2 +1.66 200 years Fossil fuel and industrial processes
Acidification of 

ocean

IPCC 2007; UNEP and WMO 2011; CCAC

• Short-lived Climate Pollutants 
(SLCPs) are air pollutants, 
which have significant 
warming effects and short 
lifetime in atmosphere.

• Black carbon aerosol (BC) 
from incomplete combustion 
and Tropospheric ozone (TO3) 
produced photochemically 
from other pollutants are 
target in this study.

• PM2.5 concentration data are 
also used as the proxy of BC
data.

Climate effect of SLCPs

Allen, 2015

• Co-benefits of SLCPs’ cut will avoid negative trade-offs since climate change, 

air pollution and sustainable development are inter-linked (IPCC, 2018). 

Wang et al., 2014

Radiative forcing by BC

(https://atmosphere.copernicus.eu/

climate-forcing)

Radiative forcing by BC and TO3 increases is larger 

in East-Southeast-South Asia.
SLCP cut is essential for 
achieving +1.5C target.

CO2 + SLCP cuts

Diurnal variation of SLCP concentration1
Dependence on local meteorological conditiong2

Signatures indicating local/regional/remote 
contribution sources

Trajectoy Areas near by Hanoi in different variations of SLCPs3
Comparing upwind/downwind station data

B

C M

A

4



SLCP variation observed in Hanoi

5

A. Winter monsoon season

• Episodic large increases of PM2.5 and BC were often observed.  

The episodes continued for a few days.

• During the episodes, O3 conc. was generally low, and negatively 

correlated with PM2.5 and BC.

B. Spring and Summer monsoon season

• PM2.5, BC and O3 generally showed clear diurnal variation. 

PM2.5 and BC increased in nighttime, while O3 increased in 

daytime.

C. Variation during events

• PM2.5 was reduced during Tet holidays.
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Observation strongly 
suggested that BC and 

TO3 increases are 
attributed to 

local/regional sources 
in Northern Vietnam.

Mitigation measure for SLCP

Kondo et al., 2012

70-80% of BC was reduced in Tokyo 

by Stringent Regulations especially  

for Diesel transport. 

This study indicates:

✓BC in Ha Noi was high enough to increase 

atmospheric heating rate. 

✓Significant part of BC in Ha Noi was emitted 

from local/regional sources in Northern 

Vietnam. 

Mitigation measures to reduce BC in 
Vietnam can considerably improve both 

regional climate change and air quality    

in the Northern Vietnam.

Conclusion

7

SLCPs in Hanoi are 

impacted significantly by 

local/regional 
sources rather than 

remote sources 

The high rises of BC in 

winter were mostly 

associated with 

trajectories from 
North East region of 

Northern Vietnam

Mitigation 
measures to 

reduce BC in Vietnam 

can considerably 

improve both regional 

climate change and air 

quality in the Northern 

Vietnam

Cam on!
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Climate Change Adaptation in Myanmar: Case Study in Wet Te Ku Group of Villages 
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ABSTRACT 

The average daily temperature over the country (Myanmar) has increased by 0.25°C and the maximum daily temperature has risen at a rate of 

0.4°C during 1981-2010. Adaptive capacity and delivering adaptation actions reflect the adaptation response and it depends mainly on climate 

change awareness, policy, and education. Wet Te Ku group of villages, located in the Lewe Township, Dekkhina District, Nay Pyi Taw, 

Myanmar, characterized by low income and migrant workers. A livelihood survey was conducted from 19th – 23rd February 2020. Thirty 

farmers, including female-headed households, were selected randomly within the three villages for the interview. Agriculture is the major 

livelihood for the local people and rice contributes as the major crop. Harvest losses in 2019/2020 rice-growing season due to the earlier leaving 

of monsoon rain and low productivity by changing rice growing practice due to high expenditure, especially in female-headed households were 

noticed. These conditions lead some of the youths and men to migrate to nearby cities and abroad to find jobs, result in increasing the number of 

female-headed households. From the case study, limited knowledge in nature conservation, low level of climate change awareness, weak policy, 

limited research, financial and technical support are adaptation constraints and lead to vulnerable livelihood. 
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I. Introduction 

Map ID: MIMU1548v01 Creation Date: 17 January 2018, A4 Projection/Datum: 
Geographic/WGS84 Data Sources: http://koeppen-geiger.vu-wien.ac.at/ Base Map: MIMU
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II. Case Study in Wet Te Ku Group of Villages

Comprising with three sub-villages (Thit Taw Village, Wet Te Ku Village, and Naung Pin Thar Village), located in 
the Lewe Township, Dekkhina District, Nay Pyi Taw, Myanmar.
804 households and the total population is 3,240 . Agriculture is the major livelihood for the local people and rice 
contributes as the major crop. 
Characterized by low income and migrant workers.

4



II. Case Study in Wet Te Ku Group of Villages

A livelihood survey was conducted from 
19th – 23rd February 2020.
Thirty farmers, including female-headed 
households, were selected randomly.

Discussion
(1) Types of livelihood 
(2) Income contribution from their 
livelihood 
(3) Experiences of climate change impact in 
their farms 
(4) Alternative livelihood
(5) Support from local government
(6) Farmers’awareness in Climate Change. 

5

• Monsoon paddy is the major cultivar and black gram, groundnut and sesame are
cultivated after harvesting the paddy.
• Unavailable Irrigation system, ineffective support from government.
• Almost all of the interviewees encountered harvest losses for the 2019/2020 rice

growing season due to the earlier leaving of monsoon rain and some farmers
still could not harvest till February of this year, 2020.
• Frequency of shifting in raining patterns has become frequent during the

previous five years but 2019/2020 season was the worst (According to farmer’s
experience).
• Low productivity by changing rice growing practice due to high expenditure,

especially in female-headed households.
• Unwilling to follow Agro-ecological practices instructed by farmers schools.
• Only 6% of interviewee have alternative livelihood- gardening bamboo, dragon

fruits, fish ponds. Others: migrant to nearby cities and abroad.

II. Case Study in Wet Te Ku Group of Villages 

6

III. Discussion: Gap between Myanmar  Climate Change Policy and Ground Conditions

Adaptive capacity and delivering adaptation actions reflect the adaptation response and it depends mainly on
climate change awareness, policy, and education (Roger B. Street, 2007).g p y

Myanmar National Environmental Policy tional En
(2018

l En
181818-

vironmnvEn
888--2030)

Vision
A clean environment, with healthy and functioning ecosystems, that 

ensures inclusive development and wellbeing for all people in Myanmar.

Mission 
To establish national environment policy principles for guiding 
environmental protection and sustainable development and for 

mainstreaming environmental considerations into all policies, laws, 
regulations, plans, strategies, programmes and projects in Myanmar 

National Environmental Policy y Principles
1. Clean environment and healthy, functioning ecosystems

2. Sustainable economic and social development
3. Mainstreaming environmental protection and management 

Sustainable Development Goals

National Strategic Framework

National 
Environmental 
Master Plan/s  

States and 
Regions 

Environmental 
Master Plans

Thematic 
Area Master 

Plan/s

Sector-based 
Environmental 
Master Plan/s  

Myanmar r Climate Change Policy (201818-8-2030)

Vision
Myanmar’s vision is to be a climate-resilient, lowcarbon society 

that is sustainable, prosperous and inclusive, for the wellbeing of 
present and future generations. 

Guiding Principles:
1. Sustainable Development 2. Precaution, 3. Prevention 4. 

Environmental Integrity 5. Shared responsibility and cooperation 
6. Inclusiveness 7. Good governance, 8. Climate justice and equity 

9. Gender equality and women’s empowerment 

Policy Recommendations:
1. Food and water security 2. Healthy ecosystems 3. Low-carbon 

and resilient growth 
4. Resilient urban and rural settlements  5. Human wellbeing  6. 

Knowledge, awareness and research 

Measures for implementation
1. Laws, regulations, strategies, action plans and policies 2. 

Institutions  3. Finance, budgets and investment  4. Capacity-
building  5. Research and technology  6. Partnerships  7. 

Transparency and accountability  8. Monitoring, evaluation, 
reporting and learning 7

III. Discussion: Gap between Myanmar  Climate Change Policy and Ground 
Conditions

Ground Condition: Limited knowledge in nature conservation, low level of
climate change awareness, weak policy, limited research, financial and
technical support (Wet Tel Ku Group of Villages).

Considerable gap.

Need to strengthen people knowledge, climate change awareness, research,
and policy.
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Is Vietnam a Real Transition Country in Terms of Forest Cover? A Case Study in Nghe An Province 
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ABSTRACT 

1. Background

As one of the first countries participating in REDD(+) programs, Vietnam has been claimed to experience a remarkable transition from net 
forest loss to afforestation in the last twenty years with an example of Nghe An province (Khuc et al., 2020). Using satellite image analysis, 
however, Hansen et al., 2013 concluded that Vietnam classifies as a top nation for gross tree cover loss in the beginning of the 21st century. 
Later, Khuc et al., 2018 singled out Nghe An as a province exhibiting the most deforestation between 2000-2010. 

2. Methodologies

• Technical component: GIS was used to analyze the satellite images at all scales.

• Social-economic component: RCT was deployed for comparison between the two selected communes in Nghe An. Data was collected from
118 households by questionnaire interviewing and in-depth interviews with forest and local authorities.

3. Findings of the project

• The imagery analysis showed that during 2000-2018, Vietnam lost 1,105,000 hectares of primary forest and 32,474,966 hectares of tree
canopy cover. 5 provinces exhibiting the most deforestation include Binh Phuoc, Dak Nong, Quang Ninh, and Bac Giang. In Nghe An, Thanh
Chuong presented the highest deforestation rate while Con Cuong remains the greatest forest cover.

• In Nghe An, deforestation took place in Thanh Chuong mainly due to the construction of Ban Ve hydropower plant while deforestation is an
issue in Con Cuong due to lack of livelihood choices. Fieldwork observations and interviewing with local people has demonstrated that the
increase of forest cover in Nghe An originates from mono-crop forests (acacia), not natural forest. From the viewpoint of Climate Change, the
conversion process constitutes a two-fold problem of higher emission and lower carbon sequestration in plantations compared to primary
forests.
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Outline

• What is the situation of forest cover change in Vietnam? 
• How to check the fluctuations of the forests and the drivers?
• What are the findings and its implications?

1. Forest cover change in Vietnam: Controversial 

• Vietnam has been claimed to experience a remarkable transition from
net forest loss to afforestation in the last two decades with an
example of Nghe An province (Khuc et al., 2020).

• Using satellite image analysis, however, Hansen et al., 2013 concluded
that Vietnam classifies as a top nation for gross tree cover loss in the
beginning of the 21st century (p.851). Later, Khuc et al., 2018 singled
out Nghe An as a province exhibiting the most deforestation between
2000-2010 among all Vietnamese provinces (p.133).

2. Methodologies

• Technical component: To check the fluctuations of the forests, GIS
was used to analyze the satellite images at both national and
provincial scales, here in Nghe An province between 2000 and 2018.

• Social-economic component: To work out drivers of forest depletion,
RCT (Randomized Controlled Trial) was deployed for comparison
between the two selected communes in the two districts of Nghe An
province. Data was collected from 118 households by questionnaire
interviewing. In-depth interviews with forest and local authorities
were also carried out.



3. Findings of the project and its implication

• The imagery analysis showed that during 2000-2018, Vietnam lost
1,105,000 hectares of primary forest and 32,474,966 hectares of tree
canopy cover.

• 5 provinces exhibiting the most deforestation include Binh Phuoc, Dak
Nong, Quang Ninh, and Bac Giang.

• In Nghe An, Thanh Chuong presented the highest deforestation rate
while Con Cuong remains the greatest forest cover.

• Deforestation took place in Thanh Chuong mainly due to the construction of
Ban Ve hydropower plant

• Forest degradation is an issue in Con Cuong due to lack of livelihood choices.

3. Findings of the project and its implication (cont.)

• Fieldwork observations and interviewing with local people has
demonstrated that the increase of forest cover in Nghe An originates
from mono-crop forests (acacia), not natural forest.

• From the viewpoint of Climate Change, the conversion process
constitutes a two-fold problem of higher emission and lower carbon
sequestration in plantations compared to primary forests.
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Development of Bio-aerosol Sampler Onboard UAV (Drone) 

SUZUKI Yuhei, KITA Kazuyuki

Ibaraki University, Japan 

ABSTRACT 

Primary organic particles released by living organism, including pollens, spores, virus and so on are called as Bio-aerosol. Bio-aerosol 

may play an important role in the formation of cloud nuclei and ice nuclei at higher air temperature than other aerosols. Thus, Bio-

aerosols have been widely noticed because they can play an important role in climate. We want to estimate the emission flux by altitude 

distribution of aerosols concentration and dispersion model. And to measure the temperature at which bio-aerosols released from forest 

to the atmosphere become ice nucleus. For this purpose, our group is trying to measure the amounts of bio-aerosols released from forest 

to the atmosphere. We sampled bio-aerosols at the top of forest (20 m) and from helicopters (500 m) and found significant gap between 

them. To fill this gap, we are planning to sample bio-aerosols by using a UAV.  As a first step, we are now designing bioaerosol 

sampler onboard UAV. The sampler needs to have following functions: monitoring sample air flow rate and altitude (atmospheric 

pressure) and controlling the shutter to avoid contamination of bio-aerosols at outside of target altitude range. To sample enough amount 

of bioaerosols, we designed inlet size (radius) and the impactor, which is a device to collect larger aerosols by utilizing inertial force. 

Next, we test of each component of the sampler, pressure sensor, flow meter, sampling target and shutter. Finally, we will assemble and 

test of total performance. We will present the significance of bioaerosols, concept of bioaerosol sampler design for UAV, and present 

status of its development. 



 

, KITA Kazuyuki 







Effects of Vegetation on The Urban Thermal Environment: A Case Study in Hanoi 
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ABSTRACT 

Hanoi, like other cities in the world, has been facing a temperature rise due to urbanization and climate change, which may cause many 

problems related to human health and well-being. With its cooling effect provided through shading and transpiration, vegetation can be a 

good solution to regulate the thermal environment in cities like Hanoi. The present study aims to investigate the relationship between 

vegetation cover and air temperature (Ta), relative humidity (RH), and temperature-humidity index (THI). Ta and RH data in 14 sites 

and 20 sites among 23 urban sites with different green fractions in Hanoi were collected in January and June 2020 respectively to 

represent the winter and summer of 2020 in Hanoi, and the THI in these two months was estimated based on Ta and RH. It was shown 

that the urban heat island (UHI) effect was present in Hanoi in both January and June, but its magnitude was larger in June (2.1 °C) than 

in January (1.2 °C), and at night than by day. The green fraction was found to be positively correlated to Ta and THI, and negatively 

correlated to RH in June, but not correlated to those in January. On average, in June, the Ta in the areas with 15 - 42.5% vegetation was 

0.9 - 1.7 °C lower than those with below 5% vegetation, and the THI in the areas with 9.1 - 42.5% vegetation was 0.5 - 0.9 lower than 

those with below 5% vegetation. Also, the green fraction was more significantly correlated to Ta, RH, and THI by day than at night. 

These results suggest that vegetation is an effective solution to higher temperatures as it can reduce the Ta and provide better thermal 

comfort in summer, especially during daytime, but does not make the surrounding area much colder in winter. However, as the cooling 

effect of vegetation is not significant at nighttime, there should be other solutions to the nighttime UHI. 
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Cities have been facing a temperature rise due to uurbanization (which
leads to the urban heat island (UHI) effect) and cclimate change.
Higher temperatures have adverse impacts on human health and 
well-being.
Vegetation can be a good solution to this problem with its cooling
effect provided through shading and transpiration, as well as other
benefits (beautiful landscape, air pollution reduction, carbon storage, 
etc.)

1. INTRODUCTION

SLIDESMANIA.COM

Objectives
Investigate the relationship between vegetation cover and air 
temperature (Ta), relative humidity (RH), and temperature-humidity index 
(THI)

Study area
Hanoi – the capital and the second largest city in Vietnam with 3,359 
km2 and 7.52 million people (as of 2018, according to GSO, 2020)
Tropical climate with four distinct seasons
Urbanized significantly during 1990-2010

1. INTRODUCTION

SLIDESMANIA.COM

Calculate mean monthly, daytime and nighttime Ta, RH, and THI in 14 
urban sites in January and 20 urban sites in June 2020 (23 sites in total) 
using hourly Ta and RH data collected from PAM Air
Compare the Ta means in urban sites to that on the outskirts (Ba Vi and 
Son Tay) collected from Meteorological Administration to find UHI
Estimate the green fractions in 23 urban sites on an area with a distance
of ~150 m from the sensors using aerial images collected from the United
States Geological Survey (USGS) and Google Earth.
Estimate the correlations of green fraction with Ta, RH, and THI

2. METHODS
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3.1 Seasonal and day-night variations of the UHI in Hanoi
3.2 Correlations of the green fraction with Ta, RH, and THI in January and 
June 2020

3. RESULTS

SLIDESMANIA.COM

3.1 Seasonal and day-night variations of UHI

Figure 3.1 Air temperature and UHI between urban sites and outskirts in January (left) and June 
(right) 2020 at 1:00, 7:00, 13:00, and 19:00. “Outskirts” is the average of Son Tay and Ba Vi.

“UHI” is equal to “Urban” minus “Outskirts”

SLIDESMANIA.COM

3.2 Correlations of the green fraction with Ta, RH, and THI

Correlations of the green fraction with Ta, RH, and THI were weak in 
terms of monthly mean, and both by day and night in January (very low
r and p > 0.05).
The green fraction was negatively correlated with Ta and THI (r = -0.72, 
p = 0.0004; r = -0.59, p = 0.006), and positively correlated with RH (r = 
0.52, p = 0.018) in June.
During daytime in June, the green fraction had a significant correlation 
with air temperature, humidity and THI (r = -0.64, p = 0.0024; r = 0.57, p = 
0.0091; r = -0.54, p = 0.014). However, at nighttime, the correlations did 
not show a statistical significance (p > 0.05). SLIDESMANIA.COM

Lower Ta and THI in June found in areas with higher green fractions

Figure 3.2 Two streets in 
Hoan Kiem District

Hang Quat
Ta 33.8 °C

THI 30

Ly Thuong Kiet
Ta 32.3 °C
THI 29.3
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Green fraction
(%)

Monthly Daytime Nighttime

Ta (°C) RH (%) THI Ta (°C) RH (%) THI Ta (°C) RH (%) THI
2.4 - 4.8 33.9 64.9 30.2 35.7 59.1 30.9 31.9 71.2 29.2

9.1 - 9.7 33.1 65.2 29.5 34.5 60.4 30.2 31.6 70.3 28.8

15 - 18.1 33.0 66.4 29.6 34.6 60.8 30.2 31.2 72.4 28.7

22.4 - 24.9 32.9 68.0 29.6 34.6 61.8 30.4 31.0 74.6 28.7

42.5 32.2 69.2 29.2 33.7 63.9 29.9 30.6 74.9 28.3

Table 3.1 Air temperature, relative humidity, and THI classified by green fraction in June 2020
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Monthly Ta in the areas with 15 - 42.5% vegetation was 00.9 - 1.7 °C
lower than those with below 5% vegetation.
Monthly THI in the areas with 9.1 - 42.5% vegetation was 00.5 - 0.9 lower 
than those with below 5% vegetation.
During daytime, Ta and THI in the areas with 9.1 - 42.5% vegetation was 
respectively 11.1 - 2 °C and 00.5 - 1 lower than those with below 5% 
vegetation; while at nighttime, the differences were only 00.3 - 1.3 °C 
and 00.4 - 0.9, respectively.

SLIDESMANIA.COM

Key findings
The UHI in Hanoi varies with the season and between day and night. Its 
magnitude is larger in summer than winter, and at night than by day.
Vegetation has effects on Ta, RH, and THI in summer, but does not in 
winter.
In summer, the green fraction is negatively correlated with Ta and THI, and 
positively correlated with RH.
The cooling effect of vegetation is more significant during daytime than at 
nighttime.

4. CONCLUSIONS

SLIDESMANIA.COM

Lesson learned
Vegetation is an effective solution to higher temperatures as it can reduce 
the Ta and provide better thermal comfort in summer, especially during 
daytime, but does not make the surrounding area much colder in winter.
As the cooling effect of vegetation is not significant at nighttime, there 
should be other solutions to the nighttime UHI in Hanoi.
The vegetation cover in Hanoi is relatively small, so it is necessary to 
increase the vegetation cover.

4. CONCLUSIONS
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Limitations
The UHI magnitudes may not be the exact UHI magnitudes since urban 
and outskirts data were collected from two distinct organizations, but they 
can still show the difference trend between seasons, and day and night.
The green area used just reflects the relative correlations as it is difficult to 
find the influence radius of air on temperature and humidity sensors.
The research did not consider the effects of other factors on Ta and RH in 
the study sites, so the pure effects of vegetation on these variables have 
not been figured out.

4. CONCLUSIONS

SLIDESMANIA.COM

THANK YOU!

Tran Huyen Chi
Vietnam Japan University
tranhuyenchi711@gmail.com



Climate Security in Vietnam from Policy's Perspective 
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ABSTRACT 

Climate change was recognized by UN in 2006 as a comprehensive threaten to the humanity – an issue of security. It might lead to the 

collapse of some countries which are vulnerable to climate change, including Vietnam. This paper tried to clarify the concept of climate 

security and how climate-related policies in Vietnam should be prioritized to response to climate change in the future. In the scope of 

this study, climate security was viewed under four main pillars: food security, water security, energy security and human security. 

Current situation of policy system in Vietnam on climate security also was analyzed. 
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1. Overview of climate security

Impact of climate change on security
• Contribute to the condition that lead to global water, food, health, and 

energy insecurities; state instability, and state failure/collapse;

• Increase competition international or internal over water, food, land or 

other natural resources;

• Loss of livelihoods, migration and displacement.

3
1. Overview of climate security

Definition

Climate security is an assurance that there is no significant impacts 

or threats of climate change on the stability of political, social and

economic. 

Climate security is closely related to national security, food security, 

energy security, water security, social security, poverty reduction, 

gender equality and public health.

4



Climate security status in Vietnam

5
NAME OF POLICY Year of 

issue
Food 

security
Energy 
security

Water 
security

Law No. 28/2004/QH11 on Electricity 2004

Resolution No. 63/NQ-CP on Ensuring national food security 2006

Decision No. 81/2006/QD-TTg on National Strategy on Water Resources to 2020 2006

Law No. 18/2008/QH12 on Atomic Energy 2008

Decision No. 1855/QD-TTg on Viet Nam National Energy Development Strategy Up To 2020, Vision to 2050 2008

Conclusion No. 53-KL/ TW on Project on National food security toward 2020 2009

Law No. 50/2010/QH12 on Economical and efficient use of energy 2010

-TTg on National strategy on climate change 2011

Decision No. 1393/QD-TTg on National strategy on green growth 2012

Decision No. 432/QD-TTg on  Vietnam Sustainable Development Strategy 2012

Law No. 17/2012/QH13 on Water resources 2012

Resolution No. 24/NQ-TW on climate change response, improvement of natural resource management and environmental 
protection

2013

-TTg on Vietnam’s renewable energy development strategy up to 2030, outlook to 2050 2015

-TTg on Plan to implement the Paris Agreement on Climate Change 2016

Decision No. 622/QD-TTg on National Action plan for the implementation of the 2030 Sustainable development agenda 2017

Law No. 31/2018/QH14 on Crop production 2018

-TTg on National Energy Efficiency Programme for the period of 2019 -2030 2019

Decision No. 1743/QD-TTg on National Energy Master Plan in 2021-2030 period with a vision to 2050 2019

Decision No. 1748/QD-TTg on National Water resources Plan in 2021-2030 period with a vision to 2050 2019

Resolution No. 55-NQ/TW On Orientations of the Viet Nam’s National Energy Development Strategy to 2030 and outlook to 
2045

2020

2. Components of climate security in Vietnam
2.1. Food security in the context of climate change6

Concept of Food Security in 
the context of climate change

Impact of Climate change on 
Food Security

Solutions for Food Security in the 
context of climate change

- Food security in the context of 

climate change is to ensure a 

stable supply, access to and 

use of food for everyone at an 

affordable rate to meet their 

nutritional needs in all scenarios 

of climate change. 

- Food security needs to be 

maintained not only at the 

national scale, but also at the 

household level.

- Decreasing in crop productivity 

due to high temperature or 

extreme weather events;

- Loss the livelihood and income;

- Disrupt food availability, reduce 

access to food, and affect food 

quality, interrupt food delivery, 

and resulting spikes in food 

prices after extreme events.

=> Affect to food production and 

availability, access, quality, 

utilization, and stability of food 

systems. 

- Building the capacity of poor, rural 

populations to improve their 

agricultural productivity and incomes;

- Building resilience to food shock 

among vulnerable populations and 

households;

- Increasing resilience of livelihoods;

- Developing the seedlings which can 

adapt to climate change conditions;

- Developing plan to use agricultural 

land efficiently and sustainably to

ensure food security according to 

climate  change and natural disaster 

scenarios.

2.2. Energy security in the context of climate change7

Concept of Energy Security in the 
context of climate change

Impact of Climate change on 
Energy Security

Solutions for Energy Security in the 
context of climate change

Energy security is to ensure the 

energy accessibility and supply in an 

adequate, stable and high-quality at 

reasonable prices for all, and 

contribute to protect the ecological 

environment under the impact of

climate change.

- Unstable of energy supply/ 

infrastructure due to extreme 

weather;

- Increasing in the energy 

demand due to changing in 

temperature -> affecting to 

the supply side.

- Encouraging and promoting the 

development of renewable/ clean/ 

sustainable energy to replace the fossil 

energy;

- Decreasing the share of fossil fuel, 

building a diverse, low carbon and 

efficient energy mix;

- Developing the resilience of energy 

supply and reducing the vulnerability of 

energy delivery infrastructure; 

- Improving energy efficiency.

2. Components of climate security in Vietnam
2.3. Water security in the context of climate change8

Concept of Water Security in the 
context of climate change

Impact of Climate change on 
Water Security

Solutions for Water Security in 
the context of climate change

Water security is the capacity of a 

population to safeguard 

sustainable access to adequate  

quantities of acceptable quality 

water for sustaining livelihoods, 

human  well-being, and socio-

economic development, for 

ensuring protection against  water-

borne pollution and water-related 

disasters, and for preserving  

ecosystems under the impact of

climate change.

- Decrease of water resources 

(surface and ground) due to

prolonged droughts and 

desertification;

- Increase conflicts in the 

exploitation and use of water 

resources (international river);

- Water salinity;

- Changing rain regime causes 

serious floods in the rainy 

season and droughts in the dry 

season; 

- Investigating, researching, 

evaluating, forecasting and 

monitoring the quality and 

quantity of water resources to 

build a database on fluctuations, 

exploitation and use of water 

resources in the context of 

climate change;

- Building the general planning on 

water resources to ensure the 

efficient exploitation in the 

context of climate change;

- International cooperation to 

solve the water conflict.

2. Components of climate security in Vietnam



3. Conclusion and Recommendation

Conclusion

Although the term of “climate security” has mention in several legal documents in Vietnam, the 

conceptual framework are not clearly identified to answer the question how to protect citizens 

from the threats posed by climate change: who must act to protect which values from which 

threats, and in what manner;

The pillars of climate security including food security, energy security and water security are 

interacted each other. It’s necessary to take the measures together to reach the goal of 

climate security;

Addressing the issues of climate change in the light of security might attract the attention and 

priority in policy making. 

9
Measures for climate security in Vietnam
- Identifying, assessing and developing the security scenarios according to different levels of 

climate change impacts and natural disasters;

- Integrating climate security into policies, strategies, plans at national, ministerial, sectoral and 

local level for sustainable development;

- Considering climate security as an articulated priority of the government to respond to the 

threat posed by climate change;

- Conducting periodic comprehensive evaluation on climate security; detecting and monitoring 

security threats related to climate change;

- Comprehensive action must be taken to ensure that the response of the government is 

commensurate with the scale of the existing and projected climate-related risks to national and 

international security.

- International cooperation in ensuring climate security;

10
3. Conclusion and Recommendation
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Students' Perception on Climate Change Mitigation 
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ABSTRACT 

By the mixing method, the study "Students’ perception on climate change mitigation- case study in Ibaraki and Hanoi" has shown a 

number of characteristics in students' perception on climate change mitigation. 

In general, there is not much difference between Vietnamese and Japanese students in terms of access to climate change information. 

Therefore, most students in both study sites have basic knowledge and understanding of climate change as well as its causes and 

consequences. However, Japanese students were more concerned with disasters and some of them believe that tsunamis and earthquakes 

are one of the fears that go beyond climate change. 

Meanwhile, Vietnamese students expressed concerns on the increase in temperature as well as the unusual developments of extreme 

weather events because these directly affect their family's life and livelihood. 

More specifically, while Vietnamese students feel that the responsibility of climate change mitigation is being implemented unfairly and 

equally in their home country, most Japanese students realize that this is being implemented in a very fair way and social responsibility 

is equally divided among all individuals and organizations. 
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1. Logiccal Framework

Source: https://tips.uark.edu/using-blooms-taxonomy/

HHave you ever known about global warming?

● Never

● Sometimes

● Usually 

Always

Japan Vietnam

1
20

55

24

Percent

never heard before sometimes heard
usually heard always heard

2. Main results



Understanding level about global warming

● Understand 
very well 
●Understand 

quite well
● Understand 
a little bit 
● Do not 
understand

Japan

2

48

38

11

Percent 

do not understand

understand a little bit

understand quite well

understand very well

Vietnam

Are you believe global warming happening? 

Japan

87.38738739

1.801801802

10.81081081

Percent

yes no missing

Vietnam

What are the cause of global warming?

Japan

64

200

43

17

9

1

9

95

224

4

0 50 100 150 200 250

No effect at all

Impact a little bit

Most influential

Totally affected

Missing

Global warming cause

GW due to human activities GW due to nature principle

Vietnam
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Source from Energy

source from agriculture

source from Industry

source from waste

 believe Gov

Believe NGOs

believe Scientists

believe friends, family

Believe teacher, idol

Believe TV, News

Believe social network

Perception of students about CC Mitigation (in Japan)

Disagree Mostly disagree Mostly agree Agree
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0 20 40 60 80 100 120

around 50% GHGs emission by thermal power

around 30% GHGs emission by agricultural activities

around 10% GHGs emission by industrial activities

around 10% GHGs emission by total waste

believe social network

believe mass communication

believe teacher, idols, etc

believe friend, family

believe scientists

believe NGOs

believe Gov

Perception of students about CC Mitigation (in Vietnam)

totally disagree mostly disagree mostly agree Totally agree

Change 

habits 
Inspire Donate money Volunteer Discuss 

with Gov

Willingness to do ( Japan)

3.3

0.6

3.6

3.6

5.7

8

13.7

24

14.3

25.9

48.2

44.8

49.1

45.8

38.4

40.5

40.9

23.4

36.3

30.1

0 10 20 30 40 50 60 70 80 90 100

change living habits

inspire

donate money

join volunteer

express your views to the
authorities

Willingness to change behaviors (in Vietnam)

Frequency ( Unit: percent) Definitely not Frequency ( Unit: percent) may or may not be

Frequency ( Unit: percent) try to do it Frequency ( Unit: percent) certainly do

38 Vietnamese students donated money to project “Planting tree” and 2 people want to become 
volunteer
Only one Japanese student who is my friend, donated for this project

It means that Japanese students are very concerned about climate change and willing to 
contribute. But, they need to find a reliable and professional place to accompany them

Name Intentive money

Phuong MIE 100,000

Trọng Hoang 500,000
P.K.Dien 200,000

D.K.Ngoc 300,000
Ms.Ha 550,000

Lien 500,000

Thang 100,000

Name Intentive
money

..................

Thuy ( Lang ta) 3,995,000

Duong Ha ( 
Thailan teacher) 100,000

Mrs. Hien 200,000

Frrom perception to action?



3. Conclusions
Most students have a basic understanding of climate change

Students are well aware of the causes of climate change and the sources of 

emissions that increase greenhouse gases

There is a big gap between students' perceptions and actions

More specific policies and action strategies are needed to engage students

Solidarity - coordination between domestic and international students

Students expect empowerment and impetus from government and community

4. Recommendations

CC Mitigation 
and action of 

Students

Policy

Recom

mendati

-ons
Education

Focus on many private sectors.

Energy is the most important –and 
big issues

Cooperate Gov- Scientist- Business 
- Communities

Supply of decarbonized 
energy.
Improvements in energy 
efficiency
Minimization of demand 
for energy
Increase sequestration by 
forests.
RE should be consisder
Develop transportation in 
big city and synchronized 
planning new cities
Increase forests

Students choose eco-life 
not sure by CC or 
Environment, maybe it’s 
by economic or law.
Saving energy
Develop ressearch and 
inovation 

Not now, when?

Why not 
students –
young 
generation?

Source: baoquangngai.vn



A Perspective of Heatwave in Vietnam for Decades (1980-2018) 

VU Thuan Yen1, PHAN Van Tan1, KUSAKA Hiroyuki2 

1Vietnam University, Vietnam 
2Tsukuba University, Japan 

 

ABSTRACT 

One of the most important issues for increasing the local resilience against compound disasters in the context of climate change is that adaptation 

philosophy should be changed from the reactive to the proactive measure. As among compound disasters, the author picks up, as an example, the 

inundation of coastal regions undergoing combination of water level rise with land subsidence. The current paper explores the way how to make 

the inter-local adaptation successful at the low-lying areas from comparative study both in Vietnam and Japan, and emphasizes that monitoring 

system and predictive methodology of relative sea-level rise (SLR) considering land subsidence (LS) are essential as the proactive measure. 

Heatwave-related studies in Vietnam have limitations for understanding deeply about heatwave due to the fixed threshold. They limit heat 

extreme events to hot days and hot spells, while the understanding of characteristics of the heatwave is crucial for projection in the context of 

climate change. Therefore, this study would define heatwave and calculate heatwave characteristics based on references to the crucial studies in 

the world, together with available data of Vietnam. This study would define heatwave according to the relative threshold (percentile calculated), 

simultaneously, the reference to the absolute threshold (35°C) given by the Vietnam Meteorological and Hydrological Administration (VNMHA). 

Along with that, some heatwave characteristics are other indicators to calculate. From the new approach of calculation, there is a new perspective 

of Heatwave across Vietnam would  analyzed based on observation available data which cover all seven sub-regions. The series of data is daily 

maximum temperature data in the summertime from April 1 to September 30 for the period 1980 - 2018 (39 years) from 109 meteorological 

stations in seven sub-regions. Qualitatively, there are two characteristic groups with different trends. Group 1, showing an uptrend (HWN, HWF, 

Hdays, HWDx, HWS, HWSx), while group 2 shows a trend of not increasing much (HWMag, HWAmp, HWDmean). The study concludes the 

overall increase tendency in number, frequency, and severity of heatwave occurred across Vietnam territory over decades (1980-2018). In terms 

of trend, firstly, most characteristics of stations have increased over time, especially in the climatic sub-region R3 (Red River Delta). One 

possible reason for this increasing trend is rapid urbanization. The other reason is related to the synoptic mechanism. 
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1. Introduction

• Heatwave is one of the most extreme event inluents disastrously worldwide. 
It affect negatively on natural, industrial and human’s health. 

Russia 2010 : 500 wildfire;1 mil ha burned areas, crop failure 25% yearly, deficit 15USD bil   
Australia 2009: 173 deaths, 3500 destroyed tree, 3000 suffered flying fox .
England Aug 2003, 38.5°C, 2193 heat-related deaths in 10 days.

• In context of climate change, heatwave is predicted to increase both in frequency and  
intensity due to global warming; warning negative impact on nature and human system.

• Vietnam is one of the most vulnerable country to Climate Change. (IPCC AR5)
In 2019, North Central Region, Apr 18-26, record heat at station Tuong Duong (Nghe An 
Province): 42.4 °C, Huong Khe (Ha Tinh Province) 43.4°C.

Research Gap:
Regarding to heat extreme event,  study in Vietnam mostly use hot spell ( use fixed 
threshold 35°C ), while evaluating trends and variability of heatwave is not mentioned. 
This thesis focus on “observed change and variability of heatwave across Vietnam” -
crucial scientific importance and necessity for further adaptive measurement in the context 
of Climate Change. 3

1. Introduction

1.2. Research objectives

Understand solidly the spatial and temporal variations and changes of heatwave 
characteristics over  Vietnam under the context of global warming.

1.3. Research questions

1. How are spatial and temporal variations of heatwave across Vietnam ?

2. What are heatwave characteristics could be calculated ?

3. What are trends of change of heatwave charateristics in Vietnam?

1.4. Research hypothesis

1. Heatwave in Vietnam for decades have the increase trend, similar to global trend.

2. Heatwave characteristics have increase trend for decades regardless regions. 

4



1. Introduction

1.5. Scope of Research

39 years (1980-2018)

7 climatic sub-regions of Vietnam
(Nguyen Duc Ngu & Nguyen Trong Hieu,2004)

R1- Northwest, 
R2- Northeast,
R3- Red River Delta, 
R4- North Central,
R5- South Central,
R6- Central Highland, 
R7- Mekong River Delta

109 meteorological stations

5Figure 2.1. 7 sub-regions of Vietnam

2. Data and Method

Data 
Daily maximum temperature 
in summertime (1980 -2018)
Observed data 109 meteorological stations

7 sub-regions: 
R1- Northwest (10 stations), 
R2- Northeast (31 stations), 
R3- Red River Delta (15 stations), 
R4- North Central (26 stations), 
R5- South Central (9 stations), 
R6- Central Highland (14 stations), and 
R7-Mekong River Delta (4 stations)

Baseline: 1981-2010 for calculate threshold.
6

Table 2.1. Name, ID of 109 stations 

2. Data and Method

Method Step 1: Define heatwave 

*Determine threshold of heatwave
Heatwave event is a period of at least 3 conservative day, have daily maximum temperature

(Tx) is greater than the threshold.

For each stations, there are 183 threshold for 183 calendar days (Apr 1- Sep 30), for baseline 

(1981-2010).

Threshold q90 determined by : 90th-percentile with centered 31-days window. 
For example, for calculating q90 of May 16, 

(1) collect series data from May 1 (15 days before May 16) to May 31 (15 days after May 16) 
for 30-year baseline (1981-2010), totally we have 930 values (31 days x 30 year) of Tx.

(2) determine 90th percentile of this 930-value data, we have a threshold for May 16

For each station, we have 183 values of threshold corresspondence to 183 calendar days 
(Apr 1 – Sep 30) 

7

2. Data and Method

Method Step 2: Calculate HW characteristics 

8Figure 2.2. Heatwave characteristics demonstration

1.HWN: number of HW events (spell); 

2.HWF: total number of HW days; 

3.HWMag: average temperature of all 

HW days; 

4.HWAmp: average highest Tx of all HW; 

5.HWDmean = average length of a HW 

event;

6.HWDx: length of longest HW period; 

7.Hday: number of all days with Tx ≥ q90;

8.HWS: heatwave mean severity: sum of 

difference between Tx of all HW events 

and threshold; 

9.HWSx: heatwave maximum severity: 

sum of diferrence between Tx of HW 

event having highest Tx and threshold.



2. Data and Method

Method  

Step  3: Analyze variability of heatwave

• Thresholds are analyzed through time (inter-annual variation).

• Thresholds are analyzed between regions.

• Relationship between heatwave characteristics with ENSO could be detected.

9

2. Data and Method

Method  Step  4: Analyze the trends of HW characteristics with non-parametric’s Mann      
Kendal test and Sen’s slope method.

• The changing trend of HW characteristics is evaluated based on the calculation of the 

original coefficient of linear regression line; while the Sen’s slope coefficient.

Positive slope : increase trend

Negative slope: decrease trend

• The larger absolute value of slope, the stronger the trend of increase(decrease).

• The significance and reliability of the slope is determined by Mann-Kendall test which 

is applied to calculate the trend of data series (arranged in chronoligcal order). 

• In this thesis, trend values are indicated with 5% significance level, meaning the 

probality of error is 5%.

10

3. Results and Discussion

Results:

3.1. Daily threshold for defining heatwave

3.2. Spatial and Temporal variation of heatwave across Vietnam

3.3. Trend of changes of heatwave characteristics 

11

3. Results and Discussion
3.1. Daily threshold for  define heatwave

183 calendar days
(Apr 1- Sep 30) 
(1981-2010)

> maily threshold 29°C
high threshold up to 39°C
(stations in North Central (R4)
in June-July) 

> Station Sinho, Sapa, Dalat
have low threshold < 25°C.
(humid subtropical climate)

12



3. Results and Discussion

3.2. Spatial and temporal variations of 
heatwave across Vietnam

HWMag & HWAmp: all region remain the same.
Amongst regions, R4 is highest, R6 is lowest.

Relationship with ENSO phases

Characteristics (HWN, HWF, HWDmean, HWDmax 
Hdays,HWS, HWSx) correlation with El Nino years.

13

3. Results and Discussion
3.2. Spatial and temporal 
variations of heatwave across Vietnam

Overal, recent year from 2015 to 2018,
number of heatwave increase. 

17
Number of HW event (spell)

3. Results and Discussion
3.2. Spatial and temporal variations of heatwave across Vietnam

17
Number of HW days Number of hot days

3. Results and Discussion
3.3. Trend of changes of heatwave 
characteristics 

HWN: all positive slope > increase

Qualitatively, there are 2 characteristics 
groups with different trends.

• Group 1: HWN, HWF ,HWDx, Hdays,, 
HWS, HWSx  increase trend (positive 
slope) significant in R3 (Red River Delta) 
& north of R4 (North Central) 

• Group 2: HWMag & HWAmp (light color) 
not show the increase trend clearly.

16Figure 3.6. Trend of changes of HW  characteristics



4. Conclusion

• Heatwave characteristics overally have increase tendency in frequency and severity 
across Vietnam (1980-2018)

• In stations  with low elevator, especially in big cities, common threshold is above 35°C. 
The reason may because of  Urban Heat Island (UHI) effect and Foehn wind effect. 

• El Nino years have HWN, HWF, Hdays have the highest value due to rise of sea 
temperature of El-Nino year. Otherwise, HWMag, HWS of La Nina years are higher than 
both El Nino and Neutral years.

• Most characteristics have increase trend, especially Red River Delta (R3) and north of 
North Central (R4) 

• The future study from this study may related to heat stress for better evaluate impact of 
HW on human health, helping early heat warning system for better adaptation solutions 
in context of Climate change. 

17

Thank you for your attention.
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Innovative Approach in Developing a Disaster Preparedness Plan for Primary Schools in Da Nang City in The Context of 
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ABSTRACT 

In the context of climate change (CC), the frequency and intensity of natural disasters are increasing can seriously affect Vietnam's 

education system and threaten the achievement of goal 4 - The Quality of Education in the Sustainable Development Goals. Although 

natural disasters occur every year, schools still have the embarrassment of handling before, during, and after a disaster. This study 

assessed the disaster resilience of 96 public primary schools (PS) in Da Nang city by School Disaster Resilience Assessment (SDRA) 

tool, results showed that the disaster resilience of PS reached an average (3.33 points). The disaster resilience level of PS is highest in 

the coastal area, followed by mountainous and low plains. After 7 years from 2012, the disaster resilience level of PS in Da Nang has 

grown in scores. However, PS in Da Nang City still faces some problems in preparing for disaster prevention, response, and recovery. A 

specific plan for disaster preparedness to improve natural disaster resilience and at the same time effectively implement natural disaster 

response has been developed, including 7 steps. This process is based on an innovative approach, as demonstrated by the bottom-up 

approach, assessing disaster resilience level of PS by SDRA tool, key interviews with stakeholders to promote the solutions, and focus 

group discussion to evaluate and choose suitable solutions for schools. Three PS represented the regions were selected to pilot 

developing solutions for a disaster preparedness plan, and focus group discussion was then held at the school to evaluate these solutions. 

This route is compatible with the conditions of PS in Da Nang City. Applying this approach to school disaster preparedness plans saves 

time, resources, and schools can develop their own plans. This will play an important role in improving schools' ability to respond to the 

natural increase in the context of CC. 
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1.1. Introduction 
Background of research

No
.

Contents Unit Damage 
from floods

Damage 
from storms

1 Number of

floods/storms

number of 

floods/storms

46 26

2 Number of

floods/storms which

causes damage

number of 

floods/storms

12 15

3 Dead people 82 113

4 Injured people 39 192

5 People lost people - 17

6 Room damaged room 454 3657

7 Total damage Billion VND 2637.3 6769.2

Table 1. Damage due to floods and storms in Da Nang city from 1998 to 

2013 (Source: Da Nang SCCC, 2013)

Figure 1. Typhoon caused wall collapsed in Phan Dang 
Luu PS in 2018 (Source: Vietnam News Agency)

Climate 
change

Disasters
Education 

section

PAGE 4

1.1. Introduction 

National Action Plan -
Response to Climate 

Change (CC)

National Action Plan -
Disaster Risk Reduction 

(DRR)

MoET's Action Plan
CC DRR

Provincial People Committee
Socio-economic development plan 

with CC-DRR 

DoET
Anual plan

School 
Anual plan

The process of developing a disaster preparedness plan in Da Nang

Schools had difficulty 

implementing the 

plan;

Disaster recovery 

takes time;

Affecting learning
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p
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o
w

n
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p
p
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a
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Figure 2: Location of PS in Da Nang city

1.1. Introduction 

1. Physical 
conditions

2. Human 
resources

3. Institutional 
issues

4. External 
relationships

5. Natural 
conditions

1.1 School 

building

2.1Teachers and 

Staff

3.1 Planning 4.1 Collaboration 5.1 Severity of 

natural disasters

1.2 Facilities and 

equipment

2.2 Students 3.2 Management 4.2 Relationship of 

school and 

community

5.2 Frequency of 

natural disasters 

1.3 Hygienic and 

environmental 

conditions

2.3 Parents/

guardians

3.3 Budget 4.3 Mobilizing fund 5.3 Surrounding 

environment

Table 1:List of indicators

Using the School disaster risk resilience (SDRA) method 

to assess schools' disaster resilience in Da Nang 

6

Survey
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2. Disaster resilience level of schools
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Figure 3. Disaster resilience level of 96 primary schools in Da Nang city

2.1. Overal level

31%

66%

3%

High

Average

Low

3.33 points
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0.8
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Physical 
condition
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Institutions 
isues

External 
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Natural 
conditions

Figure 5. The correlation of 5 dimension to disaster 
resilience level

Figure 4. Percentage disaster resilience level of school

The disaster resilience level of PS in 

Da Nang city is at medium (3.33 points).
The Dimension 2: Human resources play the most important 

factors deciding the disaster resilience level in Da Nang City



2.2. Disparities in disaster resilience between schools have the 
highest and lowest scores

Figure 6. The average of the parameters

Highest score: Nguyen Binh Khiem PS (TK34) 4.19 points. 

Lowest score: Tieu La PS (ST49) with 2.37 points 

The school's disaster 

resilience level depends 

on the school's Disaster 

Prevention Awareness. 

10

2.3. The change of disaster resilience of primary schools from 2012 to 2019

Table 2. Score of indicators between 2012-2019
Parameter 2012 2019 Change (%)

School building 3.36 3.55 5.65

Facilities 3.44 2.89 -15.99

Sanitation condition 4.3 3.95 -8.14

Teacher and Staff 3.87 3.86 -0.26

Students 3.44 3.86 12.21

Parents 4.3 3.41 -20.70

Planning 3.88 4.08 5.15

Management 3.1 3.42 10.32

Budget 2.36 2.57 8.90

Collaboration 3.2 3.27 2.19

Relationship to community 3.92 3.99 1.79

Mobilizing fund 1.77 1.92 8.47

Severity of natural disasters 2.44 2.53 3.69

Frequency of natural disasters 2.29 2.26 -1.31

Surrounding Environment 3.41 3.51 2.93

11

2.3. The change of disaster resilience of primary schools from 2012 to 2019

Improvement:
1. Safe construction regulations issued 

by the Government.

2. Linking theory and action through 

disaster reduction education activities 

for students; 

3. Integrate disaster risk-related content 

into subjects, school plans, regulations, 

and curriculum;

4. Disaster warning system; 

5. Disaster-related working groups; 

The cause of the score decrease:

1. Failure to promptly replace devices 
immediately after a disaster; 

2. 31% schools do not have a system to 
collect, reuse, and recycle waste;

3. Not emphasizing the importance of 

disaster training for teachers and staff;

4. The role of parents in disaster recovery 

is not appreciated;

5. The frequency of disasters becomes 

more erratic and more unpredictable.

12

Part 2: Planning
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3. Innovative approach in developing a disaster preparedness plan

1. Disaster resilience assessment
Assessing school disaster resilience by the SDRA 

method: (1) Physical conditions, (2) Human resources, 

(3) Institutional issues, (4) External relationships, and (5) 

Natural conditions. 

4. Disaster preparedness plan

3. Discussing with stakeholders
Conducting group discussions to evaluate the feasibility, 

effectiveness, implementation time, priority, funding 

sources, and implementers of the solutions. 

2. Developing solutions
Developing solutions for factors that have low score and

a strong correlation to the school's disaster resilience

5. Reevaluating the plan 
Before the new school year, assessing results of the 

implementation of the plan and results proposed

6. Updating the plan
Consulting with stakeholders to update innovative 

solutions. 

Figure 7. Developing disaster preparedness plan process
14

4. Conclusion

1. The disaster resilience level of primary schools in Da Nang city is at average

(3.33 points). The Dimension 2: Human resources play the most important

factors deciding the disaster resilience level in Da Nang City;

The disaster resilience level of PS is highest in the coastal area, followed by

mountainous and low plains;

The disaster resilience level of PS in Da Nang in 2019 is higher than 2012;

2. 7 steps to develop a disaster preparedness plan: (1) Disaster resilience assessment;

(2) Developing solutions; (3) Discussing with stakeholders; (4) Disaster

preparedness plan; (5) Assessing the disaster resilience level again; (6)

Reevaluating the plan; (7) Updating the plan.

Developing 

the disaster 

preparedness 

plan in an 

innovative 

approach

15

4. Conclusion

Bottom-up approach and using SDRA method makes it easier for schools to

create their own disaster preparedness plan.

The use of focus group discussions has enhanced the role of not only

stakeholders but alsso students, parents, and surrounding communities

The reevaluating, improvements, and finalization of the plan make it more

updated, suitable, effective, and feasible.

Contribution: help the stakeholders build an effective disaster preparedness

plan for schools and minimize the impact of disaster, better adapt to climate

change. Ensuring the teaching and learning activities of the school, towards the Goal

4: Sustainable Quality Education.

Developing 

the disaster 

preparedness 

plan in an 

innovative 

approach

Thank you!



Indicators for Comprehensive School Safety in Response to Climate Change for Lower Secondary Schools in Coastal Areas, 
Vietnam 
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ABSTRACT 

Climate change is great threat to humanity and children are one of the groups most vulnerable to the effects of this. The losses 

associated with degradation of health, education and protection caused by climate change are high. According to official reports, in 

recent years, climate-change-induced natural disasters caused detrimental effects to the education sector. The study proposes indicators 

for comprehensive school safety in response to climate change for lower secondary schools in coastal areas, Vietnam by using the 

Comprehensive School Safety Framework (CSSF) with three pillars of school safety including Safe Learning Facilities, School Disaster 

Management Risk Reduction and Resilience Education (Wardell, 2017), desk researching on educational damage data, policy and 

programs of reducing disasters risk in education and analysis of data from in-depth interviews. Based on 5 dimensions namely physical 

condition, human resource, natural condition, institutional issue and external relationship, the study provides information for selecting 

appropriate indicators for lower secondary schools in coastal areas to build up disaster preparedness plan and enhance school disaster 

resilience that are aligned with Vietnam’s law and policy on natural disasters, climate change and education innovation; and the need of 

schools in the study sites. From the result, a set of minimum standards for comprehensive school safety will be proposed and studied 

further. 
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Context of the study

Damrey
Typhoon 
in 2017 

4,080 schools were collapsed, swept 
away or damaged (Dang Trung, 2013). 

The 2006 
Xangsane
typhoon

Damaged to 2,760 private classrooms 
in Da Nang city (Nguyen 2 et.al, 2012). 

In 2019
The damage caused by natural 
disasters was estimated at more than 6 
trillion VND with more than 316 
deaths and injuries, 1319 completely 
damage houses The Central Steering 
Committee for Natural Disaster 
Prevention and Control, 2019)

Source: Internet – https://baohatinh.vn/

Research objectives and questions

Research objectives

Study the Comprehensive school safety 
framework and adapt it to lower secondary 

schools in the context of Vietnam

Synthesize the impacts of natural 
disasters and climatic extreme events to 

the education sector and analyze 
educational policies in the field of disaster 

risk reduction and climate change 
adaptation

Propose indicators for the comprehensive 
school safety framework for lower secondary 

schools in Vietnam

What is a 
comprehensive 
school safety 
framework -what 
adjustments should 
be done to make it 
adaptable for lower 
secondary schools in 
the context of 
Vietnam?

What are the effects 
of natural disasters 

and climatic extreme 
events on the 

education sector?

How should 
educational policies 

in disaster risk 
reduction and climate 
change adaptation be 

analyzed?

What are the 
indicators feasible for 

the comprehensive 
school safety 

framework for lower 
secondary schools in 

Vietnam?

Research questions



1. Desk review

2. Sociological research

3. Data analysis

Policies, laws

Papers, articles 

Data

2.2 Observation

Secondary 

data

Primary 

data

Qualitative method: 

Content analysis and 

narrative analysis

2.1 Key interview

Headmasters 

Teachers

School staff

Parents

H

implementation 
monitoring 

Key informant interview

Methodological framework of the study
Previous studies- Indicators

Factors affecting primary resilience in primary schools and gave
suggestions in disaster risk reduction education.

School location, disaster management, and disaster education.

Evacuation site, equipment, map, drill and early warning system.

Institutional arrangement, budget and an annual school plan

Provide an approach method to measure the education sector's resilience 
in natural disasters response in Central Vietnam (Hue province)

Physical conditions, human resources, institutional issues, relationships 
and natural conditions

Manage resources effectively to overcome obstacles and improve the
resilience

https://inee.org/

A.Sakurai (2017) 
assessed the safety for
Sustainable School
Disaster Preparedness
in Banda Aceh City,
Indonesia

Tong (2012)
Conducted a study on “ 
the risk resilience 
education sector in Thua 
Thien Hue province, 
Central Vietnam” 

Tong (2010)
"Disaster Risk 
Reduction Education 
in Primary Schools in 
Da Nang City, Central 
Vietnam" 

Damage (Secondary data)

Year 2012 2013 2014 2015 2016 2017

People killed 237 256 125 139 230 325 

Children killed 20 12 15 7 41 40 

People missing 25 28 8 15 34 61

Children missing 2 3 1 2 5 1

People injured 408 869 145 127 431 664

Children injured  8 8 2 4 7 3

According to the statistics table, the number of children 
killed and affected by natural disasters accounted for a large 
percentage of the total number of affected people. 
Especially, total number of people injured was higher than 
total number of people killed, nonetheless, these numbers 
were inverse when it comes to children

Table 1: Statistics of human loss caused
natural disasters in the period from 2012
to 2017

Items Unit
Year

Total2012 2013 2014 2015 2016 2017

Affected school school 373 1529 232 104 1445 1431 5,114 

Collapsed, floated classroom room 47 66 15 14 1817 2358 4,317 

Damaged classroom room 2270 1172 279 131 50 132 4,034 

Flooded classroom room 0 1536 0 4 207 93 1,840 

Damaged tenement house and 

day house
room

0 2 0 0 304 163 469 

Damaged functional house and 

public-duty houses
room

0 0 21 0 1255 1257 2,533 

Number of students absent from 

school
people

0 450 0 0 2902 183 3,535 

Damaged table & chair unit 2531 1151 0 144 2582 13 6,421 

Damaged book unit 1000 0 0 130 245 0 1,375 

Damaged educational equipment 

and facility
unit

0 0 0 0 32 0 32 

Others million 0 0 5 0 1702 1854 3,561 

Total million 1378 33517.2 34,895 

In general, there has been an increasing trend in the 
damage caused by natural disasters. Particularly, in 
the period from 2012 to 2017, the number of 
damaged schools went up from 373 to 1431. 
Especially, the figure of collapsed, floated classroom 
was only 47 in 2012 that increased to 2358 in 2017. 
In which the biggest damages must be mentioned to 
damaged classroom, ripped roof classroom, flooded 
classroom, damaged table and chair. It is necessary 
to build classrooms that meet construction safety 
standards and prioritize schools with safe location in 
the locality. 

Table 2: Statistics of damage 
in schools caused by natural 
disasters in the period from 
2012 to 2017

Source: monre

Damage (Secondary data) - Indicators

Regular check on school building

Safety building
Physical 
conditionSwimming pool

Life jacket

Life boat

Distance to nearest river/stream/sea
Natural 
condition

Indicators



Policy - Indicators
Document no Content Specification

Decision

no.1625 -

TTg

Solidification of schools, classrooms and public houses. Build up new classrooms to replace all semi-permanent classrooms,

temporary classrooms of preschools and schools of general

education.. New items in training and education.

Decision

no.20/2008/QD

-TTg

The scheme is about solidifying schools, classrooms

Especially, flood prone areas

Priority given to communes with extremely difficults, being

vulnerable to natural disasters, flood prone areas, remoted

areas, coastal

Classrooms are built have to comply with construction

standards

Decision

no.732 -TTg
Approving the scheme “training teachers and

educational managers to meet the requirements on

basic innovation, comprehensive general education

The scheme focuses on training of teachers to respond to new

standards and new requirements in accordance with changing

conditions

Decision

no.1436 -

TTg

On approval of the scheme of assuring materials general

education

Emphasizes on effective investment management in facilities and

purchasing of school equipment

Decision no

4458 -
On August 22th 2007, Ministty of Education and Training

issued the decision of the regulations on construction of

school safety and prevention of accident and injury in

schools.

(1) build safe classrooms, safe surroundings (2) teachers, staff and

students are provided with basic knowledge of the risk factors (3) the

schools have a professional staff or staff and team with ad-hoc tasks

in charge of school health who are trained to perform well in first aid

(medicine cabinets, first aid tools, skills and knowledge); (4)

implementation of injury prevention

Decision no

4068 -
Target of the scheme is to raise awareness, equip staff,

teachers and students with knowledge and skills

To integrate contents related to climate change and response to

climate change into curricula of national education system

Disaster training program for 
teacher and staff

Sturdy Handrails, Evacuation 
shelter, Emergency exit door

Safety building

Swimming skill training

Integrate knowledge of climate 
change and natural disaster into 
official subjects

School early warning system

Collaboration with other 
governmental agencies

Indicators

Fence around pond, lake

Interview- Indicators

Budget Budget allocated for disaster training activity

Budget allocated for disaster preparedness and response

Budget allocated for renovation/repair/rebuilding after disaster

Budget allocated for monitoring

Budget allocated for supporting the students who have special need

Planning Incorporation of disaster components into school planning

Incorporation of disaster components into school regulation

Incorporation of disaster components into school syllabus

Preparedness and emergency management plan

Recovery management plan

Interview with headmaster of Phuoc Hai lower secondary school
(Tong & Shaw, 2012)

External 
relationship

Institutional 
issues

NGOs

Local 
government

School building 

Facility and equipment

Hygienic and environmental condition of school 

Surrounding and environment

Teacher and staff

Student

Parent

Relationship of school to community

Collaboration

Mobilizing fund

Planning

Management

Budget

Institutional 
issues

External 
relationship

Human 
resources

Natural 
condition

Physical 
condition

Sustainable development goals

Physical 
conditions

Human 
resource 

Institutiona
l issues

External 
relationshi

p

Natural 
condition 

(Tong & Shaw, 2012)

Thank you for listening
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Whether Climate Change is Really Affecting on Land Use Land Change in Xuan Thuy National Park? 
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ABSTRACT 

The 21 century has experienced tremendous changes in both positive and negative directions; in which climate change is a non-debatable 

topic all over the world. The impact of climate change can be seen here and there, from the remoted Poles to the populous cities in America. 

However, in some serene regions, where the existence of heat island effect cannot be seen or sea level rise seems to be a peculiar topic, 

the non-appearance of climate change is really easy to be proven or not? This research will look into the practical experience of local 

peoples and experts in the buffer zone of Xuan Thuy National Park (XTNP), Nam Dinh Province, Vietnam and verify the impact of climate 

change to the land use and land cover changes in Giao An and Giao Thien Commune – the two communes located in the buffer zone of 

XTNP - in the year of 2000, 2009 and 2019 using the different methodologies including interview, image processing, field survey and 

observation. 



WHETHER CLIMATE CHANGE IS REALLY AFFECTING 

ON LAND USE LAND CHANGE IN XUAN THUY NATIONAL PARK?

Hanoi, November -2020
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Maps making
Data analysis Weather station 
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Interview + Policymaker
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Theoretical background1.1

Land use & Land cover change

- Food security

- Sustainable development

- Climate change adaptation and 

mitigation

affffffffffffffffftttttttttttttttttttttttttttttttttttttttttttttttttttttttttttteerrrrrrrrrrrrrr

(Source: IPCC, WGIII-AR5)

*AFOLU: Agriculture, Forestry and Other Land Use

after

before

after

Natural background

• Xuan Thuy National Park

- Area: 71 km²

- First Ramsar site in Vietnam

- Representative for coastal ecosystem 

in the North of VN

- Biodiversity and livelihood in for 

people living in buffer zone

- Reduce impact of disaster and 

provide services to people and 

animals

1.2



Objectives2.1

OB1 Find evidence of climate change

OB2 Identify the changes of land use

OB3 Identify the causes of land use changes

OB4 Proposing solutions on land use in the context of climate change

11/10/2020 6

Scope2.2

(I) Giao Thien & Giao An 

Commune

Area: 2,315 ha

Population (People):

Giao Thien: ~12,400

Giao An: ~ 11.000

(II) A part of XTNP

Area: 3,969 ha

→ Total area: 6,284 ha

(I)

(II)

Data collection3.1
(P1) Interview (primary data): Local people, Expert in XTNP, Expert in Van Ly station, Government authority

Primary data

(P2) Flycam data (Phantom DJ4)
(S2) Government data

• Socio-economic report

• Disaster prevention report

• Current land use map (Cadastral 
maps)

• Project map of the coastal road

Data collection3.1 Secondary data

(S1) Weather data (from VanLy station) : Temperature, Precipitation, Wind direction, Humidity, Radiation, 
Soil moisture and Pressure.

(S3) Remote sensing data

(S4) GIS data



Methodology3.2

Van Ly 
weather station

Temperature, Precipitation, Wind direction, Humidity, 
Radiation, Soil moisture and Pressure

Weather station

General Meteorological Standards (WMO, 1988)
“Each global station should…located in a
remote area where no significant changes in
land-use…for the coming decades within a
reasonable distance (30–50 km) in all directions
from the station.”

Clause 2, Article 5 - Circular 03/2018/ MONRE

“Each national park will have at least one

meteorological station; Depending on the size

of the national park, it is possible to arrange

more meteorological stations, but ensure the

distance between stations from 25km to 30km.”

XTNP
weather station

30km

after

before

after

Methodology3.2
Flycam

Interview

Image 
processing

Map overlay

after

before

after

Methodology3.2

Field survey

Image 
processing

Map overlay

Observation

Land use land cover

after

before

after

Research Framework4



Temperature trend in XTNP over 20 years

(OB1) Find evidence of climate change
Results of weather data analysis5.1

Data from Van Ly Weather station
Results of weather station installation5.1

XTNP Weather station installation

(OB1) Find evidence of climate change

Temperature in Ventusky Humidity in Ventusky

Results of weather data analysis5.1
Data from XTNP Weather station

(OB1) Find evidence of climate change

2000 2009 2019

Results of Land use change5.1
Data from Remote sensing

(OB2) Identify the changes of land use



The coastal road of Giao Thien commune

Land use change by human activities:  The coastal road

The total length: 66km (through Giao Thuy, Hai Hau and Nghia Hung).

Total investment: 2,655 billion VND

Duration: 45 months

Results of Land use change5.1
Data from The coastal road project

(OB3) Identify the causes of land use changes

Land lossed estimation in Giao Thien commune:

Crop land: ▼14Ha

Built up land: ▼0,5Ha

Mangrove forest
Results of Flycam survey5.1

Characteristics: Mangrove forests recovered from storms

Preliminary simulate cross-section of mangrove forests 

mangrove height, mangrove health

(OB3) Identify the causes of land use changes

after

before

after

Results from Interview & 2nd data5.1

CHANGES IN LAND USE

Reduce rice-farming area Grow other types of crops

CHANGES IN LIVELIHOOD

Work in other sectors Change types of crops

NEGATIVE IMPACT TO AGRICULTURAL PRODUCTION

Extreme weather Diseases and pollution

Name: Sophora japonica
Characteristics: easy to grow, high productivity
Annual income: (1.5 mil – 2mil/tree) VND 150,000/kg x 
10-15kg/tree

Extensive farming (for Shrimp and Clam)
• Save cultivating area
• Utilize natural condition (food, living area)
• Reduce pollution impact to environment
• Low cost, fewer labor

(plant varieties change)

(farming change)

(OB3) Identify the causes of land use changes

Solutions5.2
(OB4) Proposing solutions on land use in the context of climate change

No List of measures Type of
solutions Effect

Stakeholders
Goverment Scientist Farmer Organization

1 Change in plant variety (A) Low 

2 Change in crop land (A) Int.

3 Change in agricultural management
(fertilizers, pesticides, etc) (A) Int.

4 Change in agricultural infrastructure (irrigation 
system) (A) Hight

5 Extensive shrimp farming or aquaculture combined 
with mangrove forests (A) Hight

6 Expand mangrove planting (A,M) Hight

7 New mangrove varieties (A) Hight

8 Insurance for agriculture, aquaculture, etc (A) Int.

9 Monitoring-warning-forecasting system for hydro-
meteorology, SLR, and saline intrusion (A) Int.

10 Develop ecotourism in association with mangrove
forests protection and restoration (A, I) Hight

11 Upgrading infrastructure for coastal protection (A, I) Hight

12 Land use change (change in land function) (A, M, I) Hight

(A)=Adaptation (M)=Mitigation (I)=Intergrated



• Van Ly station: in 20 years (2000-2019) most of the observed meteorological data such as temperature,
precipitation, etc have witnessed an increasing trend; the cause may be due to the effects of climate
change.

• Automatic weather station: Most of the meteorological measurement indicators have very close results 
with actual measurements. Therefore, the measured data from the automatic station can be trusted 
and used as input for future research.

• Mangrove: In general, mangroves have changes, the trend is mainly increased. The reason is mainly due 
to accretion.

• Interview: Most households have little change in land use over the past decades, however, some 
households change their crops and farming methods due to the adverse effects of weather. Therefore, 
it can be said that cc has partly affected people's livelihoods.

• LULC: The change in land use is mainly due to human factors. The impact of CC to LULC is not too clear 
in the short term. However, when the frequency and intensity of extreme weather events will cause 
harmful effect to daily activity, livelihood and health of the people and surrounding ecosystem.

Conclusion6.2



Awareness of Local People on Cost-benefit of Mangrove Forest Conservation in Climate Change Adaptation in Xuan Thuy 
National Park, Nam Dinh Province 
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ABSTRACT 

Mangrove ecosystem in Xuan Thuy national park plays a vital part in climate change mitigation and adaptation. Evidently, conserving 

mangrove forest is crucial to the local community in the context of intensive climate-induced hazards. Apart from orientation and 

direction of managerial authority, participation and support of local people greatly facilitate conservation process. This research explores 

local people’s awareness about costs and benefits of mangrove conservation as a determinant for their willingness and contribution to 

mangrove conservation. Social survey was taken in Giao Thien commune - in the buffer zone of Xuan Thuy national park, investigating 

respondents’ awareness about climate change, benefits from mangrove conservation for tackling climate change, cost incurred from 

conservation, and their willingness to contribute to mangrove conservation. The relationship between awareness about costs-benefits and 

involvement of the stakeholders is taken into account. Survey results reveal that local people are well aware of the benefits provided by 

mangrove for livelihood improvement and disaster risk reduction at 92% and 90% respectively, and 98% of them are willing to support 

and contribute to mangrove conservation. Accordingly, voluntarily participating in forest patrol team and donating to conservation fund 

(up to 500,000VND/year) are the two most popular options. The research also suggests integrated measures and management 

recommendations to harmonize mangrove conservation with sustainable livelihood in the context of climate change.  

Key words: Mangrove ecosystem, costs and benefits, mangrove conservation, climate change 



AWARENESS OF LOCAL PEOPLE ON COST-BENEFIT OF 
MANGROVE FOREST CONSERVATION 

IN CLIMATE CHANGE ADAPTATION 
IN XUAN THUY NATIONAL PARK, NAM DINH PROVINCE

Vietnam National University, Hanoi
Vietnam - Japan University
Master program in Climate Change & Development

Southeast Asia Research-based Network on Climate Change Adaptation Science (SARNCCAR) seminar

Bui Thi Lan | Le Thi Ngoc Diep | Pham Thanh Hai
Nguyen Duc Tam | Okeh Bernard | Hoang Thi Thu Duyen Quang Nam, 17th Nov 2020

11.1. Introduction
•• Necessity of the research
•

Necessity of the researchN
•• Research question & hypothesis
•

Research question & R
•• Research objectives

22.2. Methodology
•• Study site descriptions
•

Study site S
•• Methods
•

MethodsM
•• Framework

3. Result & 3. Result & 
Discussion

•• CC impacts on mangrove & livelihood of local people
•

CC impacts on mangrove &C
•• Local people’s awareness
•

Local people s awarenessL
•• Willingness toward mangrove conservation
•

Willingness toward mW
•• Recommendations

44.4. Conclusion •• Conclusion & Recommendation

Climate 
Change

People
Mangrove
ecosystem

Local community and mangrove ecosystem in XTNP
under CC impacts

Research questions:
How local people are aware of the cost & benefit of
mangrove forest conservation in XTNP?
What is the relationship between people’s awareness
& mangrove conservation?

Research hypotheses:
Local people recognize and are utilizing benefits of
mangrove forest, they are well aware of mangrove
values.
People’s awareness determines their willingness
toward mangrove conservation



General objective
Evaluate awareness of local people on cost-benefits of the
mangrove forest in climate change adaptation & willingness toward
mangrove conservation

Specific objectives
Identify CC impacts on mangrove ecosystem & local community
Evaluate values of mangrove forest in CC mitigation & adaptation
Evaluate people’s awareness about cost & benefits of mangrove
conservation
Propose solutions and recommendations for decision makers on
conservation & management related issues

2.1. STUDY SITE DESCRIPTIONS  

Giao Thien commune – Giao
Thuy district, Nam Dinh
province

Socio-economic feature
Population: 12,422 people
(3,376 households), >75% are
Christian;
Main livelihood: agricultural &
aquacultural production

Physical feature
Coastal commune, highest
biodiversity, sensitive to CC

2.2. METHODS 

Site visit & observation
Social survey

Narrative review
Statistical/ Data 

analysis
Expert consultation

Mapping

2.3. FRAMEWORK

Data collection

Social survey Site visit

Narrative review Remote sensing data

Conceptualization

Data processing

Conclusion & Recommendation

Statistical  analysis tools Mapping tool

Survey design Criteria to evaluate people’s awareness
CC & its impacts

Benefits of mangrove 
conservation 

Costs of mangrove 
conservation 

Willingness toward 
conservation 

Data analysis

Expert consultation



3.1. CC IMPACTS ON MANGROVE & LOCAL PEOPLE
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• Reduction of mangrove area
• Death & damage of mangrove 

trees
• Health & growth of mangrove 

trees
• Loss of ecosystem 

biodiversity Im
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• Household assets & 
infrastructure 

• Economic activities

3.2. LOCAL PEOPLE’S AWARENESS
CC & CC impacts
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Knowing about CC term Recognizing changes in
climate conditions & extreme

events
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Criteria

Yes No

Existing extreme 
event

Total 
number of 
answered 

people

Frequency of existing extreme events

Increasi
ng trendMean

Standard 
deviation

Median Min Max

Prolonged heat 49 1.09 0.35 1 1 3 90%

Typhoon 43 1.77 0.82 2 0.5 4 51%
Prolonged
coldness

31 1.06 0.25 1 1 2 61%

Heavy rainfall 26 1.38 0.80 1 1 4 88%

Sea-level rise 25 1.00 0.00 1 1 1 96%

Saline intrusion 24 1.12 0.45 1 1 3 79%

Flood 21 1.10 0.30 1 1 2 52%

Drought 14 1.11 0.40 1 1 2.5 50%

Erosion 13 1.23 0.44 1 1 2 69%

Strong wind 1 1.00 NA 1 1 1 100%

Information receiving sources:
Local communication channels 
(speaker, notice...)
Mass media (TV, radio...)
Shared by a friends
Training courses
Research team

CC exerts signigicant & negative impacts on:

- Agriculture production (40/51)

- Aquaculture and fishing (15/51)

- Health (51/51)

Clamp died of prolonged heat 
in 2018 
Soure: tienphong.vn

3.2. LOCAL PEOPLE’S AWARENESS
Mangrove conservation’s 

benefits in adapting to CC
Livelihood improvement

Agriculture
5%
Cattle and poultry 

breeding
2%

Aquaculture raising 
& Fishing

66%

Service & Trading
9%

Wage earner
2%

Bee raising
14%

Salary (local staff)
1%

Others
1%

Mangrove-related activities contribution/total 
income

Mangrove conservation benefits to livelihood:
Increase number of tourists and related services;
Increase aquaculture productivity;
Increase flowers for bee production;
Create habitats for natural aquaculture products;
Create favorable conditions for aquaculture raisin
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3.2. LOCAL PEOPLE’S AWARENESS

Completely 
unimportant

0%

Not important
2% Neutral
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Role of mangrove in DRR

Mangrove conservation’s 
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Mangrove forest as green dyke...



3.2. LOCAL PEOPLE’S AWARENESS
Mangrove conservation’s 

benefits in adapting to CC
Other benefits
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Role of mangrove conservation

Not important at all Less important Somehow important Very important Extremely important

Other benefits from mangrove 
conservation

Bequest value
Better landscape
Conserve biodiversity
Culture heritage & historical imprints
Regulate climate and air quality

3.2. LOCAL PEOPLE’S AWARENESS
Mangrove 

conservation cost

Cost incurred from mangrove conservation
- Innitial planting cost
- Protection cost
- Management cost
- Re-planting cost

Do not know 
about 

conservation 
cost
43%

Recognizing 
conservation 

cost
57%

Recognization of conservation cost

Government/ 
authority

77%

XTNP 
management 

board
19%

Forest Protection 
Department

2%

Red Cross
2%

Responsible person/unit for conservation cost

3.3. WILLINGNESS TOWARD MANGROVE CONSERVATION

100% support!!!

⮚ Planting more mangrove in flood plain
⮚ Communicating with local people
⮚ Organizing training course, 
⮚ Financial punishment policy

100%

0%

Willingness to contribute to mangrove 
conservation 

Willing to contribute Unwilling to contribute

✔participating in patrolling duty
✔contributing to mangrove conservation

fund
✔communicating to family members and

friends
✔planting  mangrove trees

3.4. RECOMMENDATIONS

Institution & Policy

Application of Science-Technology

Budget & Finance

Capacity enhancement

International partnership

Recommendations for better mangrove 
conservation and management 



Local people recognize climate
change expression & its impacts and
are well aware of roles of mangrove
in mitigating and adapting to climate
change;

Local people support mangrove
conservation & show their
willingness to contribute to
mangrove conservation;

People’s awareness determine their
willingness to contribute to
mangrove conservation.

Photo source: XTNP

Specialized research on awareness &
willingness of individuals &
organizations relying on aquaculture
activities is encouraged.

Deeper exploration of indigenous
knowledge & recommendation on
how to harmonize economic
activities & mangrove conservation
is necessary.

Photo source: XTNP

Awareness plays crucial roles in response to CC
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ABSTRACT 

Xuan Thuy National Park (XTNP), one of coastal areas of Vietnam, is severely affected by climate change and natural disasters. In XTNP, 

many different livelihood activities have been practiced, mainly depend on agriculture and aquaculture. The study focused on the effects 

of climate change and natural disasters on the people’s current livelihood activities of the area. The results show that both livelihood and 

natural resources in XTNP have been greatly impacted by climate change and natural disasters. For nature, the quality and quantity of 

mangrove forests, bird migration, and aquatic species have been decreased. For livelihood, productivity has been reduced, while 

production costs, environmental pollution, and disease have been increased. According to the survey results, people's perceptions of 

climate change and natural disasters are influenced by many factors such as gender, education, and information sources about climate 

change. Besides, local governments have taken many measures to propaganda solutions aimed at raising public awareness about climate 

change. In fact, local residents have taken several measures to reduce the impact of natural disasters on their livelihoods: against the house, 

move to a safe place, early harvest, change breeds/species, and so on. Some recommendations were proposed by the research team such 

as enhancing awareness of local residents; cooperating with other governmental bodies, organizations, institutions. Moreover, the research 

team also suggests a strategy for improving disaster management and sustainable development of livelihood in XTNP. 
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Introduction

Xuan Thuy National Park is in an economically dynamic area which has become the
drivers of economic growth because of aquaculture, fisheries and services.

In XTNP, so many difference livelihood activities have practiced, mainly depend on
agriculture and aquaculture.

XTNP plays an important role in combatting climate change but itself had been
under the vulnerability of climate.

Impacts of climate changes/natural disasters/extreme events on XTNP

Effect of climate change /natural disasters/extreme events on mangrove ecosystems

Figure 1: Casuarina forest is dislodged 
by waves

Figure 2: Mangroves are directly affected by waves

Casuarina trees die because two reason:
(1) subsidence (about 1cm/year) and sea-level rise and
(2) the decline in sand dunes



Impacts of climate changes/natural disasters/extreme events on XTNP

Effects of climate change /natural disasters/extreme events on people's livelihoods

Figure 3: Percentage of households 
directly affected and not affected
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Figure 4: The level affects people's livelihoods
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Figure 5: The types of impacts of CC/natural disasters/extreme events on 
people's livelihoods

Figure 6: Paddy field

after heavy rain

Awareness

66%

34%

Male

Female

37%

63%

Male

Female

Figure 7: The percentage of male
and female respondents answering
that they know about "climate
change"

Figure 8: The percentage of male and
female respondents answering that they do
not know about "climate change"
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Figure 10: The percentage
of respondents answering
that they do not know
about "climate change"
classified by levels of
education
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Figure 9: The percentage of
respondents answering that
they know about "climate
change" classified by levels of
education

Awareness
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47%

40%
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Figure 11: Information channels providing knowledge about CC 

Figure 12: Weather forecast channels

38%

39%

7%

8%

3%
5%

Radio,internet,
newspaper, telly

Local information
channel

Specialized magazines

Climate change
conference/propaganda

Acquaintances

No

Answer %
1. No 25
2. Yes, but not regularly 37.5
3. Regularly 37.5
Total 100

Yes

Answer %
1. No 11.4
2. Yes, but not regularly 61.4
3. Regularly 27.3
Total 100

Table 1: Assessment of Awareness raising campaigns on
CC of the local government by respondents who do not
know about CC

Table 2: Assessment of Awareness raising campaigns on CC of
the local government by respondents who know about CC

Awareness

Observation

Awareness of the local people about
climate change in particular and
environment in general is still at low
level, especially when it comes to
women and people with low level of
education.

Awareness

Misunder-
standing livelihood

limitation Daily life

Local 
government

Integration 

ChannelsCampaign



Adaptation measures

Local authority

Based on main policy in the development plan of Nam Dinh

province

• Hardware: systems of natural disaster prevention, irrigation

systems, etc.

• Software: hazard maps, evacuation instructions, etc.

• Humanware:

- Early warnings and preventive measures through the mass

media.

- Regularly campaigns to raise awareness.

- Training courses: crop structure transition, S&T application, etc.

- Plan for diversify livelihoods
Figure 13: Training program about
production activities in response to climate
change in Giao Thien Commune
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Figure 15: Number of households trained how to 
respond to extreme weather/natural disasters

Giao An-Lạc Giao Thiên Core zone

Adaptation measures
Households

96%

4%Figure 14: Warnings from 
local authority

Through loudspeaker
and radio  (50)

Directly and orally by
commune officials  (3) 92%

4%4%Figure 16: Preventive measures 
proposed by local authority

Against, repair houses

Warning of dangerous
places

Problems:

• Limited and unsynchronized information

• Training program: not properly integrated

Awareness

Adaptation measures Giao An-
Giao Lac

Giao Thien Core zone

Structural Measures
1. Against the house 75 88.5 66.7
2.Making the attic, heightening the floor, the yard 8.3 3.8 33.3
3. Home improvement 4.2 3.8 0
Non - Structural Measures
1. Move to a safe place 29 65.4 33.3
2. Buying new boats 0 7.7 0
3. Prepare food, drink 100 100 100
4. Prepare finances 100 96 100
5. Change breeds/species 12.5 30.7 0
6. Change of career 0 0 0
Adaptation measures during the production process
1. Early harvest 16.6 30.7 0
2. Using water pumps 29.3 11.5 0
3. Learn about the experiences of other localities 25 30.7 66.6

Table 3: Adaptation measures in response to CC and natural disasters
Unit: %

Adaptation measures
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Figure 17: Demand for State support

Giao An- Giao Lac Giao Thiên Core Zone

Problems:
• Lack of financial support.

• Most people do not have disaster

prevention plans in production

• Experience of farmers is not yet systemized

BOARD OF XTNP MANAGEMENT

Ecosystem preservation activities:

• Wise use program - climate change adaptation

policy in livelihood development

Households

Households

Problems:

Not easy to change careers: most of

households own one career (~34%)

or two careers (51%), only 13% of

households has over 3 careers



Mitigation measures

Local authority

• Organize activities such as plant trees for the environment protection.

• Encourage and provide technical assistance to develop the friendly-environment model

• Recommend farmers to reduce 20-30% of chemical fertilizers than their current practice.

Board of XTNP Management: Limit the impact of people on forests: Livelihood activities,

waste/burning issues, design of a buffer zone separating the forest from the livelihoods.

Households: 100%: no specific knowledge about climate/ GHGs mitigation and awareness that their

livelihood activities cause emissions. The most common activity: waste collection (and separation).

Problems:

• Lack of capital support for production to increase income and emission reduction at the same time.

• Lack of application of new forms of energy, increasing use of renewable energy

Recommendation
Targets: Livelihood improvement along with disaster preparedness
Raising awareness of the local people in climate change
• Effective methods in providing knowledge and raising awareness for the local people about
climate change and its impacts on the livelihoods of the community.
• The content of the training courses: easy to understand and close to daily production activities.
Institutional issue
• Financial and technical supports from GOs and NGOs.
• Integrating policy to support the livelihood with mangrove conservation and CC mitigation
• Enhance the role of local experts
• Collect and synthesize farmer’s experience to be official guide for all other farmers.
• Create new jobs/livelihood resources
• Develop new forms of energy
Co-Operation and Partnership
• Cooperation with governmental bodies, organizations, institutions in other sectors are necessary
• Projects should integrate economic development in disaster preparedness, shelters, facilities
and equipment of community consolidation.

THANK YOU FOR YOUR ATTENTION!
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