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Purposes:

e To build database for environmental monitoring and
management

o To carry out different analysis by mathematicadelong

of spatial (in geographic information system sof®yand
non-spatial (by environmental manual software) cisjéor
climate change friendly, environmental pollutiordagreen
house gas emission abatement N\




Database for GHG inventory in Quang Ninh by GIS

Energy. database consist the follow fields: types, prdidacor consumption,
amount of GHG emission, forecast for year 2010

Industry: with some sectors give big amount of GHG emissi®reement
production and other construction material produrctirhe data fields are:
production, coal utilization amount, GHG emissifmrecast for 2010

Agriculture: fields of data are: object, production, GHG emiss

Land use and forestrydatabase consists of the fields of land use typed
potential. The GHG emission present for forestrahga CO2 originated from
biomass growth and the total number of GHG emission

N\

Discharge there are 2 tables: table of GHG emission fromskehold
waste (Tab. 8) with fields: population, amount afste, GHG emission;
Other table is industrial waste (Tab. 9) with feltypes for productions,
product, waste from production and GHG emissiomadéed.




Energy

Types 1996 (tons) Total €émission(GQ)
Petrol (Kt) 22.7¢
Diesel and 128.81
Mazut
Gasoline 0.88
Oil and grease 0.486
LPG(Kt) 0.200
Mineral pitch 1.048
General 446.6
Fuel for 296.698509

residential
purpose

Coal 8711.12%104.4
exploitation
Coal 366.802758
utilization




Industry

Type

Product (tons)

C{emission amount (Gg)

Cement

5200

2.59

CaCQ

34500

25.94

Source Dept. of Industry in Quang Ninh




Agriculture

TYPES UNITS[PRODUCT |GHG_EMISI
96 ON_96 (Gg
CH4)

Livestock breeding
Pack of pigs 237516 1.42
Sows 16259
Pack of buffalo 72944 0.15
Poultry 1599000 0.37
Area of paddy 45512
Area of possible flooding due to 400( 28.272
rain
Other area 70000 27.24
Regular flooding area 7000 14.17
Area of 50-100cm depth 510 (00

Savan Area 2039(CH,: 0.219,
CO: 5.753
N20: 0.003
NOx: 0.0097
Rice yield Tons 12016CH,: 0.2190
Yield of cereal crop Tons 49880: 5.753
Yield of sweet potatoes Tons 483R00: 0.003
Area of cereal cultivated Ha 27ABDx:0.102
Capacity Tons/H 18
a
Area of sweet potato Ha 8375
Capacity Tons/H 58
a
- Fertilize - K Tons 6500
- Fertilize - N Tons 100006120:0.0166
Excrement Tons 200000 N20:
0.0033




Land use and forestry

Type CO;

Amount of emission gas from
deforestation (Gg) 564.113
CO, absorb amount by land of
secondary forest (GQ) -609.299
CQO; absorb by biomass growth (Gg)

-944.95

Total amount of C@emission (GQ) -980,744




Discharge

Estimated] CH4 Domestic| Amount of CH4
Districts Population| Amount of| emission|waste watg emission from was
refuse |from solid|(liter/person water
collected | waste /day) (Gog)
(Tons/year|) (Gg)
HA LONG CITY 148601 12500 0.34 156
CAM PHA 139384 7020 0.19 154
UONG BI 86437 4300 0.11 126
DONG TRIEU 23120 297( 0.08 96
D
|

QUANG HA 12246 174C 0.06
YEN HUNG 5061] 183C 0.05 96

Total output Water Total amount |[Amount of CH4
(tons/year) demand(millijof water emission (GQ)
ons liter) (millions litter
INCED)

Beer 8000 60000 480.0( 0.29¢6
Fish Source 1596 15000 23.94 0.002
Margarine 6240 5000 31.2( 0.011
Paper Productior 500 340000 170.0( 0.0172
Slaughter of cattle 31440 5000 157.2( 0.055




Using Environmental Manuel software for
GHG abatement technologies selection

Three major aspects: (due to limitations of theblase and existing
process model of the software)

Green house gas emission abatement technologiles freld of
electricity utilization (with the application of Dwand Side
Management Technology (DSM)

Improvement of fire - wood stoves

Cement Production field




To build scenario in the field of electricity utation with
the application of DSM technology

According to the General Scheme of EVN for Vietnaerctricity development, in the field of thermahMper plants, during
the period of 2000 -2010, Quang Ninh - based coall fr@wer plants are:

- Uong Bi power plants

Capacity: 110MW

Total efficiency: 25.4%

Operating time: 6250 hours per year

Material used: Vang Danh coal with heating capacity@b0 kcal/kg

- Uong Bi 2

Installed capacity: 80 MW

Total efficiency: 37%

Operating time: 6250 hours per year

Is the extended medium steam turbine of Uong Bi 1

- UongBi 3

Installed capacity: 300 MW

Total efficiency: 38%

Operating time: 6250 hours per year

Grid Electrical power generated: 1.8 GWh

Self - use electrical power: 7.8%

Technology: Coal - steam turbine with electrostdtist filter and sub — dry, desulfulization system FE@Destone — used,
efficiency: 70%

Investment capital: 270 millions USD

Three Uong Bi plants use Vang Danh coal.

- Oxbow (Quang Ninh) thermal power plant:

Installed capacity: phase 1(2005): 300MW; phas@R1j2 600MW

Operating time: 6000hours/year

Total efficiency: 37.2%

Technology: Boiling system ACFB with electrical tstadust filter EST and desulfulization FGD usingpéstone, efficiency
70%; open circulation - cooling system

Fuel for combustion: coal with low HHV of 3990 kita
Capital investment: 350 millions USD




Optional green house gas emission abatement tecbgials:

According to studies conducted by Energy Instiarid Halger Bally
Consulting Company, the most advantage techno@®sM one
(which is calculated by top - down model of IPCC &RdEP). Using
EM bottom - up model, we select three following tealogical types
for approaching:

Residential light
Residential refrigerator
Installation of new TOU

The whole mechanism of the program, estimated 2@t of the total
value is belonged to coal fired power plants in GQuilinh (in
comparison with national thermal power plant).




In the field of residential lighting:

* Increase the number of fluorescent lamp. Planeeldinology: mostly
fluorescent lamp (80 %), 20 % of which is 40W - larapd the rest: 20W

To increase the efficiency of residential refrigera

* In base scenario: 120W, 150 litter, 14 hour - paay model; Measure to
implement: improvement of compressor and increas@ation strength;
projected effect: 15% energy conservation; addstt & USD per unit.

For the installation of new TOU

 The program will be applied for industrial or see/- commerce bases, low
monthly peak demand of which is from 65 - 75 kwhg¢cBmmend
technology: new TOU, which can measure power faasowvell as measure
simultaneously two figures - maximum capacity demgwl) and electricity
consumption in different daily time periods. Progeteffect: through penalty
(or bonus) for power factor transferred electrigtice, electricity loss can be
reduced by 180 KWh/year and 6% conservation ofdted peak demand due
to the installation of TOU.




The scenario put in EM model (for the year 2005 2000) can be
divided into three levels for making comparison:

Base scenario, which includes coal fired powentslahould be built
up as Master Plan of EVN, without DSM effect

Improved Scenario with DSM effect on residentigiht and
refrigerator, and the installation of new TOU

Very improved scenario with DSM effect and entiriglstallation of
new TOU.




The application of DSM technology in the field dé&trical energy use enables us
to abate a considerable green house gas emisadmach more significant
reduction in SO2 emission as shown in the grapmaimhlatlon results.

* In base scenario, to assure consumption demareleairicity, plants must
operate at full capacity, even exceed designedctspa

In improved scenario, power plants operating atgied capacity can meet
energy demand with the application of DSM technglowinly in the field of
lighting and residential refrigerators (for the y2805) and partly installations

of new TOU (for the year 2010). The amount of greense gas emission

reduce from 6490 Gg of CO2 equivalent to 5982 Ggtfieryear 2000) and S

from 8042 Gg to 7054 Gg (for the year 2010).

In very improved scenario, wholly installationredw TOU, together with
replacement of light and the increase in residergfagerator capacity show a
significant change. The amount of CO2 equivalewtides from 6490 Gg to

5452 Gg (by the year 2005) and 8042 Gg to 6685 Gghdyear 2010).

Another highlight point in the scenario is the egiti use of DSM technology, \
especially the installation of new TOU, thus thalpkad power reached can

meet energy demand and temporaly stop one steamdurblong Bi 2.

These improvements lead to a remarkable abaterhamt@ollution of SO2 and
CO2 as mentioned above, resulted from overloadedatipn of those plants.




Scenario of GHG mitigation by DSM technology

Year 2010

Project: C:\EM11\DATA\vietham
1/23/99 4:59:44 AM

Definition of Scenario Options
1. Option : Base
Electrical demand

Supply processes

# Process

1 coal-ST-Oxbow?2

1 coal-ST-Oxbow?2

1 coal-ST-Uong_Bi_3-ON 300.00
1 coal-ST-Uong-Bi-2

1 coal-ST-Uong Bi-QN-VN 110.00
Demand and supply are balanced.

power el. total

2. Option :

Electrical demand

Supply processes

# Process

1 DSM-TOU-VN

1 DSM-Residential-light

1 coal-ST-Oxbow?2

1 coal-ST-Oxbow?2

1 coal-ST-Uong_Bi_3-ON
1 coal-ST-Uong-Bi-2

1 coal-ST-Uong Bi-QN-VN
Demand and supply are balanced.

Improved

power el. total

3. Option :
Electrical demand
Supply processes
# Process

1 DSM-TOU-VN
1 DSM-TOU-VN
1 DSM-Residential-light

1 DSM-Refrigeration-Reside :
1 coal-ST-Oxbow?2

1 coal-ST-Oxbow?2

1 coal-ST-Uong_Bi_3-ON

1 coal-ST-Uong Bi-QN-VN

Very improved

power el. total

1090.00

powetdtal
300.00
300.00
MW
80.00
MW

1090.00

powetdtal
70.00
40.00
300.00
300.00
MW
80.00
MW

1090.00

powetdtal
70.00
70.00
40.00
MW
300.00
300.00
MW
MW

operating time
MW
MW

MwW

operating time
MW
MW
MW
MW

MW

operating time
MW
MW
MW

MW
MW

6250.00

7249.50

24400.00

6250.00

7249.50

5110.00

6250.00
3310.11

6017.78

6000.00
h/a

6250.00
h/a

5000.00

3000.00

4451.11

6000.00
h/a

6250.00
h/a

5000.00
6330.23
3000.00
h/a
6000.00
6000.00
h/a
h/a




Air emissions

Pollutant [kg]

No Scenario Option S0O2 NOx HCI HF SO2-
Equivalent

Only the processes of special interest : generic

1 Base 1.861E+7 2.932E+7 59%B41. 5971.81 3.909E+7
2 Improved 1.821E+7 2.730E+7 56%01. 5579.77 3.728E+7
3 Very improved 9.619E+6 2.524E+7 45999.34 67482 2.724E+7

All other processes

1 Base 0.00 0.00
2 Improved 0.00 0.00
3 Very improved 0.00 0.00

Total

1 Base 1.861E+7 2.932E+7 581 5971.81 3.909E+7
2 Improved 1.821E+7 2.730E+7 56901 5579.77 3.728E+7
3 Very improved 9.619E+6 2.524E+7 5999.34 4567.22 2.7T24E+7




Air emissions
Pollutant [kg]
No Scenario Option  Particulates CO NMVOC H2S

Only the processes of special interest : generic

1 Base 5.072E+6 4.421E+6 5.103E+5 .000
2 Improved 4.930E+6 4.154E+6  08FB+5 0.00

3 Very improved 2.347E+6 3.619E+6 4.362E+5 0.00

All other processes

1 Base 0.00 0.00 0.00 0.00 0.00
2 Improved 0.00 0.00 0.00 0.00 0.00
3 Very improved 0.00 0.00 0.00 0.00 0.00

Total

1 Base 5.072E+6 4.421E+6 5.103E+5.00 0.00
2 Improved 4.930E+6 4.154E+6 4.905E+5 0.00 0.00
3 Very improved 2.347E+6 3.619E+6 4.362E+5 .000 0.00

N\




Amount of CO2 with application of DSM technology ygar 2010

Rezult of Scenario Calculation

i coz
generic




Investment cost®Results of calculation for base scenario is
758.6 millions; In improved scenario: 764 millsoand in
very improved: 650,4 millions. In terms of tradeff-for

CO2 emission, analysis figures for the year 2006 -

software are 62.12 kg/USD in improved and 34.3Veiry
Improved scenario respectively.

For the year 2010, investment cost for base saemafill9
millions USD, figures of improved and very improvac: N
1121 millions USD and 1011 millions USD respectyvel




Trade off with application of DSM technology by Q01




To build comparative scenarios in the field of

residential fire - wood stoves

The field surveys had been shown that, even lhnngpal - available areas,
fire - wood and saw - dust stoves are still popufroms due to low level ==
of per capita income. These forms of cooking ata@ommended in the
future in order to prevent deforestation. Howewes,now consider some
kinds of current wood fired stoves used in Vietnangomparison with
those in other developed countries in order tolrdalt exploitation of
refuse sources like sawdust or wood in low - incoural area of

Vietham. -

In the rural area of Quang Ninh, the most populamfof stoves used is open
3 - feet stove, efficiency of which is quite low (8%mnostly not improved,
except for some households’ ones...

Scenario for EM of those can be grouped for folloyvi
1. Open fired wood stove

2. Built up fired wood stove
3. Fired wood stove of developed countries




Scenario for stove-wood improvement in the “EM”

Definition of Scenario Options

1. Option : stove-wood

Thermal demand 0.00 MW 0.01 TJ

Supply processes

# Process power el. total powetdtal operating time
1 stove-wood 0.00 MW 74472  h/a
Demand and supply are balanced.

2. Option : stove-wood-QN

Thermal demand 0.00 MW 0.01 TJ

Supply processes

# Process power el. total powetdtal operating time

1 stove-wood-QN 0.00 MW 899.97
Demand and supply are balanced.

3. Option : stove-wood-improved QN

Thermal demand 0.00 MW 0.01 TJ

Supply processes

# Process power el. total powetdtal operating time

1 stove-wood-improved-QN 0.00 MW 899.97
Demand and supply are balanced




Alr emissions

Pollutant [kg]

No Scenario Option S0O2 N[@)% HCI
Equivalent

Only the processes of special interest : generic

1 stove-wood 1.54 3.03 0.00
2 stove-wood-QN 2.88 5.68 0.01
3 stove-wood-improved QN 1.54 3.03 0.00

All other processes

1 stove-wood 0.00
2 stove-wood-QN 0.00
3 stove-wood-improved QN 0.00

Total

1 stove-wood 1.54
2 stove-wood-QN 2.88
3 stove-wood-improved QN 1.54

HF

SO2-




Alr emissions

Pollutant [kg]
No Scenario Option Particulates CO NMVOC H2S

Only the processes of special interest : generic
1 stove-wood 14.33  10.27
2 stove-wood-ON 26.87 19.26
3 stove-wood-improved QN 14.33 10.27

All other processes

1 stove-wood 0.00
2 stove-wood-QN 0.00
3 stove-wood-improved QN 0.00

Total

1 stove-wood 14.33
2 stove-wood-QN 26.87
3 stove-wood-improved ON 14.33



Database of cement production in EM model and
optional Scenario

There is one cement production factory in Lam Tha€uang Ninh, with
capacity of 88000 tones per year, using sub - daryrtelogy and Chinese
kiln lines. Hoan Cau, Lang Bangl and Lang Bang atglat Hoanh Bo,
each of which is 1.5 million tones per year byykar 2005 and 3 million
by the year 2010, will be come to operation.

Thus, by the year 2010, according to productionmiag of material
construction sector, figures put in database afeliasvs:

* Plant capacity: 1.5 millions
e |nitial Investment: 230 millions USD

Scenarios are built in two different forms, onenbiich is scenario by years
and the other is comparative scenario betweenaler@ment production
technology and local cement production technolagyerms of emission
level of toxic gases, green house gas and differtatr dischages. The
analysis scenario present us the picture of emmggs from cement
production in the future




Scenario of Cement production by years: 2000,2Q1%) 2

Definition of Demand

1. Option : Cement TW QN 2010

Energy Demand

Processheat-cement\coal-TW2005-QN : 8.410E+6 MWnh
Sum : 8.410E+6 MWh

2. Option : Cement TW QN 2005

Energy Demand

Processheat-cement\coal-TW2005-QN : 5.443E+6 MWnh
Sum : 5.443E+6 MWh

3. Option : Cement TW QN 2000

Energy Demand

Processheat-cement\coal-TWQON : 4.082E+6 MWh
Sum : 4.082E+6 MWh

4. Option : Cement DF QN 2000

Energy Demand

Processheat-cement\coal-QN : 2.947E+5 MWh
Sum : 2.947E+5 MWh




Air emissions

Pollutant [kg]

No Scenario Option

SO2

Only the processes of special interest :

1 Cement TW QN 2010
2 Cement TW QN 2005
3 Cement TW QN 2000
4 Cement DF QN 2000

All other processes

1 Cement TW QN 2010
2 Cement TW QN 2005
3 Cement TW QN 2000
4 Cement DF QN 2000

Total

1 Cement TW QN 2010
2 Cement TW QN 2005
3 Cement TW QN 2000
4 Cement DF QN 2000

1.227E+6
7.943E+5
5.957E+5
43008.34

NOX HCI HF

generic

1.755E+7
1.136E+7
8.518E+6
6.150E+5

2.350E+5 1.344E+5 9384.896.66
1.521E+5 87008.04 6073.243.77
1.141E+5 65258.24 4555.482.83
8235.69 4711.42 328.893.20

1.462E+6
9.463E+5
7.098E+5

51244.02

1.768E+7 9HB4 376.66
1.144E+7 63 243.77
8.583E+6 4665 182.83
6.197E+8.82 13.20

SO2-Equivalent

345E+7
.702E+6
526 +6
T12E+5

3.375E+5
2.184E+5
1.638E+5
11826.08

1.378E+7
8.920E+6
6.690E+6
4.830E+5




Graphic of GHG emission in the years 2010, 200902

and the last: local cement production

Fesult of Scenario Calculation

B cozal

athers




Space technology aproach for
atmosphere monitoring and management

In the recent years, Viethamese government pays attagtion to
Space technology development: the investment had been
many research laboratories for space technology in ¥rae@se
Academy of Science and technology (VAST).

The Strategy for research and application of specenology until
2020 has been approved by the Prime Minister oa Jdth 2006

Space Technology Institute - VAST had been establidtion. 2006,
and take a first place of responsibility on Spacenetdgy application
In Vietnam as decision of the Government.




Chart of national organizational structure on

space technology applications

The Government of Viet Nam consists of 26 ministries, and 13 organizations

belonging to the Prime Ministry in which the following are much involved in space
technology applications:

MOST — Ministry Of Science and Technology

MONRE- Ministry Of Natural Resources and Environment
MPT- Ministry of Post and Telecommunications

MARD- Ministry Agriculture and Rural Development

MOD — Ministry of Defence

VAST- Vietnamese Academy of Science and Technology

N\




Functions of STI

Research and development of Space Technologfialthed to expertise

to build up small satellites (both in constructanmd management).
Implementation of space technology in human lifeymle other services in
the field of space technology. —

Development of infrastructure for research andiaeaon of Space
Technology: laboratories, earth observation séeljround station for
satellite monitoring, management and respectivdlyrmation receiving...

Consultancy for government in the space technott@yelopment policy,
basic legal for space application; play a role afmtonsultant agency to
help National Space Research and Application Cotaenih Vietnam.
Provide information about space technology develtrand application
for different requirements of many production aadvgEe branches..

N\

Training for postgraduate programs, participatedacation of graduate
student in providing knowledges of space technology.

International Relations development in the fieldbpace Sciences and
technology




Major achievements

Design and fabricate the high-resolution GMS/MTIHAY 2 satellite
receiving system HRS-200.

Use of remote sensing data for flood monitorind arapping in
Mekong River Delta and in the Central Part of Vagin

Use of satellite for forest fire forecasting.

Analysis the influence of natural conditions te thistribution of rice
cultivation in the Mekong River Delta using radadabptical image
combining with GIS.

Application of Satellite and GIS Data for changeetttion of Land-
cover in coastal zone of Viet Nam.

Application of Remote Sensing for study of land|isoil erosion,
drougth hazards ...




FOREST FIRE MONITORING

APPLICATION




NDVI and Forest Fire

[ | water

*NDVI composite map, Feb-Mar, 2003.
Composite using Fourier time series analysis

Fire points detected from Mar. 8 —19, 2003

N\







Forest fire at the National Park U Minh Thuong



Results of images processing



Drought disaster in Vietham



Establishing a drought monitoring system



Dry land in Vinh Phu province (North of Vietham)



Space technology application
for drought monitoring, assessment



NDSI = SWIR — NIR / SWIR + NIR



NDVI = NIR - RED / NIR + RED



NDWI = RED - SWIR / RED + SWIR



NDMI = NIR - SWIR / NIR + SWIR



3D model olstudy are



NDVI ver. Drought index in November 2000



NDVI ver. Drought index in January 2003



NDVI ver. Drought index in May 2003



Conclusion



Conclusion (cont.)






