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Outline

* Geopolitics Context of LMR (Lower Mekong River)

* Information sharing needs in LMR
— Infrastructures, Policy, Technologies, Human resources
— Mechanism: Legal, coordination mechanisms , Cooperative

* Current status and challenges

— Human resources, mechanism, policy
— Computational infrastructures: Spatial data infrastructure(SDI), Data, Remote sensing in Vietnam

* Suggestions
— Regional and international should be proposed
— Making forum for developer technologies
— Data, Data standard, Spatial data infrastructures (SDI)
— Financial - Fund
— VINAREN-based mechanism start-up
— VINAREN — MRC (Mekong River Committee)
— SERVIR (USAID)

* Earth Observation Development in Vietham
e Current activities in Vietnam National University (VNU), Hanoi

— Activities, partners
— ICARGC, FIMO



Geopolitics Context of LMR

— Basin- based view: Resources use, Environment protection
in basin view

* Regional integrated (Interdependence development)
e Water resources security

— Regional View:
* ASEAN countries
 ASEAN’s initiatives (but not effective )

- Global view:

* Climate change
— Global scale issues
— Regional scale
— Information-sharing needs
* Food security
— Two big rice export’s countries in LMR (Thailand, Vietham)

Conclusion: Purpose = information-sharing for Suitable development
in LMR




Information and data-sharing needs
in the LMR

Al Gore’s speech (1998): Most of information for management of the World are
Geo-information

Information, data demand
— Environment resources, and hazard information
— Water resources
— Food agriculture information
— Regional integrated information development: Railway system, waterway, road
— Human resources exchange
— humanitarian aid operations information
— Migration
Standardized information, data demand
— Spatial data standards
— Attribute standards
— Metadata standards
— Data exchange standards
Information infrastructure need
— ICT infrastructure
— Data infrastructure, computing and data exchange
Information-sharing for suitable development



Current status

 Global:
— Big data resources: USGS, NASA, ESA, JAXA

— Satellite systems:
« NOOA, MODIS, LANDSAT, SENTINEL, ALOS 1I,...

— Cooperative achievement:
 Satellite Sentinel Program
* MODIS, NOOA
* ASIARICE
* GEOGLAM, LCLUC

* Regional:
— MRC
— ASEAN
— THEOS, VNRedSAT-1

* |ssues:
— Absence of common infrastructure
— Intergovernmental cooperation?
— Absence National SDI, Regional SDI



Suggestions

Cooperative mechanism
Cyber-Infrastructure Construction
VINAREN-based mechanism startup
VINAREN — MRC ?

International finance sources : USAID, JICA,
ADB, WB,..

Local finance sources.



Earth Observation Development
in Vietham
* A historic insight

 Local Needs and Contribution of Earth
Observation

e Lesson learned from Landsat to VNREDSats



A historic looking back

1979:

* VAST project with Inter-cosmos program of COMECON

* Creation of Space Center 1979 Landsat and MKF6 data used
1980’s:

 First project funded by UNDP and FAO in Forestry Inventory, first
Landsat Data used

e 1980 Vietnamese Astronaut on board of Salyut 6, Project funded by
UNDP in VAST, Passive Radar Salinity and Soil Moisture

* 1984 first project funded by France VAST in 1991

1996 GlobeSAR and Radarsat project in Rice Monitoring in 1999-2000

1997 First Forest Fire project funded by MOST and supported by GVM
in Join Research Center of Europe in Ispra, NOAA data use



A historic looking back

— 2006:

« Approval of Remote Sensing Master Plan of Vietnam and
Installation of Receiving Station in MONRE

« Establish Space Technology Institute (STI), VAST — 11/2006
— 2010:

» Establish Vietnam Space Committee (VSC), GOV - 09/2010

« 2010: Small Satellite Program

« 2011: Vietnam National Satellite Centre establishment and
Japan Cooperation in Small Satellite fabrication



Local Needs

Natural Resources Monitoring

Land Use and Land Cover Monitoring
Disaster Mapping

And Decision Making Support
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Deforestation Vrs Reforestation

+ In the mountain provinces of Vietnam, forest is progressively
replaced by tea, coffee and mulberry plantations

- These plantations do not trap water nor protect soil as well as the
forest did before

- The frequency of desastrous floods is increasing and erosion
accelerates



Rice, Flood of Vietham
in Mekong Basin
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Natural Disasters
in Vietham

River Flooding

- Flash floods
- Typhoons

A Storm Surges

Not on map:
* Droughts
« Salt water intrusion
* Forest fire




Food Security and Rice Information

Neoaod

Vietnam Rice Exports: Seasonal Trends

® Oryza

= The Express Tribune: "Rice exports: Pakistan has potential of $4b
but barely touches $1b" (0O2/10/72012)

“ Manila Standard: "Govt may reduce rice imports to 100,000 MmT"
(ozZ/710/72012)

= Business World: “"2013 duty-free rice imports seen lower™ (02709
sSs2012)

= TANN: "Democrat MP Cautions Govt on Rice Price Program'™ (O824
/2011)

*F TANN: "Com. Min. Rejects Regquest to Increase Packaged Rice
Price™ (O08/724/2011)

c Japan Times: "Back to the rice futures trade"™ (08/725/72011)

* Jakarta Globe: “"Thalil, Vietnam Rice Gain on Hoarding, Indonesia
Demand”™ (O8/724/2011)

= The Nation: “"Pledging scheme could cut rice exports in half"
(o7/28/72011)

= The Nation: "High rice price may end kingdoms export leadership"
(o7/28/72011)

= PTI: "Thomas regquests finmin to hike rice export floor to $500"
(o7/28/72011)

Thursday, 02/721/72013

Search

Advance search

USD per Ton




What is Earth Observation
Contribution since 1980

First and most used is Landsat in forest inventory
(early 1980’s) and then Land use Mapping (by 1995)
and now SPOT 5 in Forest Inventory

Disaster mapping (started Mid 80’s with Landsat and

then Radarsat) and forest fire monitoring (started in
90’s with NOAA and now with MODIS)

Since 1990’s applications in all economic sectors

Remote Sensing Education in Universities and
Human Resources
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First Fire Detection with NOAA Portable Receiver
Test Site is Dien Bien Phu Valley
(Jean Paul Malingreau, Jean Marie Gregoire et Al.)
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LAND-COVER MAP OF U MINH THUONG Legend:

Canals

IATURE RESERVE AND BUFFER ZONE AREA |, i,sefandcover classes

DECEMBER 1998

mixed with grasses.

likely Eleocharis) in

Wl oven vater witn Pistia

Ml Moture Meisleuca on deep peat

B Loss mature Melaleuca on shallow peat

- Young (replanted of regrown) Melaleuca
(Phragmites

or Eleocharis)

ummmas M Melaleuca (various ages) on clay

Phragmites in core zone; grass (most

e ikely Phragmites) in buffer zone

e Eleocharis in'core zone; grass (most

butter zone

) | I Acricutural land (rice paddy and upiand areas)
I Trees (most likely Melaleuca) in the buffer zone

Land-cover interpreted from ground surveys and

Al Landsat TM satelite imagery from December 1998
“y Al data referenced to UTM Projection, Zone 48, Datum WGS84
= Interpretation was done by U Minh Thuong Nature Reserve
care Development and Conservation Project
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Flood Disaster Mapping (Radarsat)

(example of Nov. 1999)

NOAA 14 IMAGE OF VIET NAM
GMT time: 8:23 Nov 7th 1999

flood area

"N #00006 LT

1790000= N.

Acquired andwproc sed at LIAS Wiet Nam

Hue Province, Vietnam
Wide 2 (Nov.06/1999), Standard 7 (Feb. 10/1998)

1:500 000 Scale
Kilomatres 10 L) 10 20 30
e p— _—
Miles 10 o 10 20




Flood Mapping with Radarsat data 20
Mekong Delta

4 A

RADARSAT —— $ -t .
Interpretation Key

5 Pt vetrs
Map: 4 Mekong River Delta, Vietnam
Map: 1 Mekong River Delta, Vietnam Multi-Temporal Flood Image Map
DARSAT image dates
Multi-Temporal Flood Image Map = =2 i i m%oe?ﬁgdn'f\wd extent veac?ors
and component RADARSAT image dates October 29, 2000
with derived flood extent vectors Dry Flood Merge

bl Scale 1:1,800,000 = Date: Oct. 29, 2000

Scale 1:1,800,000 = Date: Sept. 11, 2000



RAPID MAP MAKING

Esh e o a2 e Rapid Map Flowchart
: ' To be done in less than 6 hours

Water Extraction

~Before Flood
Archived data I:{> SAR Processing
Catalogue,

After Flood

Rapid Map

S Production_ Integrated with

Optical and GIS data

it

Flooded area
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Rice Map of AN Gia'ng"";' PN
Mekong Delta Lam DN AndThuy LT

8 Kilometers

Bl Un-classified

B Non rice
B 0 -1 Ton/Ha

1-2Ton/Ha
2 -3 Ton/Ha
3 -4 Ton/Ha
4-4.5 Ton/Ha
4.5 -5 Ton/Ha

B 5 - 5.5 Ton/Ha
B 5.5 - 6 Ton/Ha
Bl 6 - 6.5 Ton/Ha

6.5 -7 Ton/Ha
7-7.5 Ton/Ha
7.5 -8 Ton/Ha

B 8 - 8.5 Ton/Ha
B 8.5 -9 Ton/Ha
B 9 - 9.5 Ton/Ha
B 9.5 - 10 Ton/Ha
Bl > 10 Ton/Ha

s J s
2 2
4 L2
A 8 ; a
N o
Y A
Hai Dlrong ) 3
g Chii gidi & N _n s
£1 . U Phong \ L2
Z|| —— Ranh gidi tinh 4 e N WA 2
A AT AL \ 4
Laa 1l vy ',7
Thii Binh ‘\

Lta2 vy A
2 . N L / 2
-4 Lua 2 vyt hoa mau C/\ 1 3
21 A (&

Khong ¢o dir ligu Nam‘Dinh ,,,-/“>4

DOi tugng khac 3 | /

\ J / 0510 20 30 40
/, O — T Kilometers
s iy
(s
500000 550000 600000 650000 700000

2350000

2300000

2250000

Rice Maps Red River Delta ICARGC 2014

2350000

2300000

2250000

i

L

T

T
2350000

2300000

T

2250000

i

L

500000 550000 600000 650000 700000
+ + s L s
B
\I 5 \\
~ 2004 X
1 i
Pt o A
( Y ~>q O )f
) 8. BicNinb~ ¢
/ 0 By vt b .y
&P \ (
b Ha Noi JNL\\%_/«V
ba 2 %\ 1 Hii Drong ;
Chi giai b { S e
g = &5 \H\\m.ﬂ Yen3 \ St Phong p onm B
—— Ranh gidi tinh L 9 » - N \ /\‘l
: & ) AN \_
B hoy AN ST y
. -~
Laal vy 5 \\ //)/
HaNam Théi Bink |
Lua2 vy ) 3
5T X /
. 2 3 e /
Laa 2 vy+ hoa mau 0 €A 1
S p Neack
Khong ¢6 dir ligu NamDinh M}/
" Ninh Binh \ —
£ e o -
Doi tugng khac ¥ A
A &V 4 0510 20 30 40
S — — ilometers
y - 4 o
(s~
500000 550000 600000 650000 7()0'[}0(]

500000 550000 600000 650000 700000
A A A A A
A
R b
{ \ 2010 N
q +
¥ B s
% \W/y N ¢
A BicNinh—~ 3
Al L
can Ha Noi Mo L ¢ Cw
) - )
\\1) } Hai Dirong i b
Chi giii b ! S S (R SV N
L &1 en3_ i Phongiy — 1
—— Ranh gidi tinh ( S V_g} N 4 \ A
. N oo AR Y
- Thuy hé < o R 7 Y
& Y

Laal vy

Thai Binh

T

T
2350000

2300000

T

2250000

Laa2 vy q g L
AN AL
™ N
Laa 2 vy+ hoa mau A~ \U \v7
b < /
Khong ¢6 dir ligu TN R
= “_ NinhBinh </, -
4 CacE . 7
Doi tugng khac €:e 4
h & y 0510 20 30 40
S — — ilometers
A l/
g
“As
500000 550000 600000 650000 7()0'[}(1(]



Kg C/ha
700
600
500
400
300
200
100

Bic

PHAT THAI CH4 TREN DPONG BANG SONG HONG VU PONG XUAN

PHAT THAI CH4 TREN PONG BANG SONG HONG VU MUA

i_ il i e i e
A
£
£
i
i CHU GIAI
h [] Ranh Gigi Tinh
CH4 ( Kg C/ ha)
g- <50
50- 150
B 150 - 250
- I 250 - 350
o 350
seton sacon sadons sscon racons

- T
290000

540000 s030 620000 540008 Teon0

CHU GIAI
["] Ranh Gigi Tinh
CH4 (Kg C/ha)
<50
50 - 150
B 150 - 250
B 250 - 350
¢ = o > 350

i 1 T v 1
540000 6030 620000 840008 70000

2210000

1
20000

Methane emission of rice cultivation on Winter-Spring (a) & Summer-Autumn season
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Methane emission by province, on (a) season and

Results of Belspo Projetc ICARGC 2013




Important Milestones and Lessons
learned




Earth Observation Education — A
Component of Successful Application

KHOA TAP HURN VIEN THAM VA HE THONG TIN BIA LY
ATELIER DE TELEDETECTION ET DE SI6
HA NOI 7@m493&;

Started early in 80’s
but tardily developed

First Satellite Remote
Sensing Course in
Hanoi University was
in 1996

Curriculum adapted

Postgraduate and
internship mostly in
Europe (Netherland,
France, Belgium,
Germany) and Asia
(Japan, AIT and India)




New Instrument Requires New Human

Resources and Newer
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International Cooperation — Key of
Success

eANNIVERSAIKE  LERY NIEN 1U NAN HUP TAT
VTGEO-REGARDS , KHOA HOC VTGEOD - REGARDS
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CSA, ESA, JAXA, NASA
And Inter-university Projects,
Collaboration with Industry




The Challenges still Remain!

* High Tech Importation or Development?
* Application Driven Approach and Spontaneous development

* Absence of National GIS Infrastructures and Impacts of
Added Value Creation

e Salary and Research Funds and Brain Drain



Current activities at VNU

Activities:
— Field Monitoring projects
— Field Monitoring Center (FIMO)

— Comprehensive infrastructure :
* MODIS/NPP ground station.
* High Performance Computers
* Huge storage
e Data Visualization devices

International cooperations:
— University of Maryland, NASA
* FIRMS Installation at VNU University of Engineering and Technology
— Asia Rice
— National Institute of Environment Study
— VUB (Belgum)
— The University of Tokyo
— Kyoto Univeristy:
* Landslide project
— Chiba Univeristy
* Global Land cover classification system



VNU Computational Infrastructure
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SDI in context

Remote Sensing
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SDI architecture

SDI & GeoPortal

Domain Applications

Decision Maker Monitoring/
Support Alert
Change Prediction &
Detection Forecast
Simulation
Data Geospatial
Assimilation Data Mining




VNU UNIVERSITY OF ENGINEERING AND TECHNOLOGY
NGHE

Antenna, E3, 144

Processing systems
Xuan Thuy, Hanoi

and storage (600TB)

[ FIRMS Web Fire Mapper X l

| & C' [ gshtuetvnu.edu.vn:8080/firemap,

| s Apps (3 ISUour. ] VNNews (CJIP (] Datacenters @i Asana M Tratin Hé théng tir... |

N Bookmark current view
O Fires

Select fires to display using the
following choices

Data source

MODIS Collection 4 v

Satellite source.
Aqua & Terra v

Time period
Past 24 hours
Past 48 hours
Past 72 hours
Past 7 days

® Custom ||
Start: [2014-06-21 [=1[=]

L S Y [anlry e

% VNU UNIVERSITY OF ENGINEERING AND TECHNOLOGY

FIRMS installation VNU-UET (June 2013)



Conclusions

* Problems in the LMR
e Construction of cyberinfrastructre
* International supports



