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SUMMARY

In recent years, list of thematic maps is expanding with the emergence of series of
environmental maps all kind. These environmental maps present the status and quality of
environment, the assessment results and the forecast of hazardous pollution levels. These
assessment and forecast are carried out based on the comparison and analysis of data
monitored and gathered in several years or at a certain time with environmental standard
parameters and permitted levels regulated in National Environmental Standards. Those maps
with theirs database built by using GIS are the effective tool for environment management.
With the support of computer and GIS technology, the storage, update and process of
information, the measurement on maps, creation of secondary maps, and application of
mathematic model to analyze environmental information have became easier and more
convenience. Maps are playing an important role and effectively supporting the management
and update of information, the assessment of environmental status, as well as the forecast of
environmental incidents and hazards. Vietnam is developing general regulations regarding the
establishment of environmental maps. This paper introduces some environmental maps of Bac
Giang province, which were established by a group of authors in Institute of Geography,
VAST, and can be used for environmental management in Bac Giang province.

SUMMARY

Trong nhitng nam gan day bo sung vao hé théng cac ban dod chuyén dé xuat hién mot loat cac
loai ban d6 vé moi truong. bay la nhiing ban d6 phan anh hién trang, chat lugng moi truong,
danh gia, du bao muc d6 6 nhiém céc chit doc hai, dyua trén viéc so sanh va phan tich cac sb
liéu quan tric nhiéu nim, hodc tai mot thoi diém nhat dinh, véi cac gia tri tiéu chuén va gidi
han cac théng s co ban dugc quy dinh trong cac Tiéu chuan vé méi trudng cua cac nude. Cac
ban d0 nay vai co s dit liéu dugc thanh 1ap bang cong nghé GIS, 1a cong cu hiru hidu dé quan
1y cac thong tin vé méi trudng. Vi sy tro gitip cia may tinh va cong nghé hé thong tin dija 1y,
vi€c luu trilt, cap nhat, xir 1y cac thong tin, do dac trén ban dd, tao cac ban dd dan xuit, dung
mé hinh toan hoc dé noi suy ban dd ... d3 tré nén dé dang va hitu hi¢u hon rat nhiéu. Céc ban
d6 dang dong mot vai trd quan trong, phuc vu déc luc cho cong tic quan 1y cap nhat thong tin
va danh gia tinh hinh moi trudng, cting nhu du bao nhiing tai bién va tham hoa moi truong.
Viét Nam dang tién hanh xay dung quy dinh chung vé thanh 1ap cac ban d6 chuyén dé vé
moi trudng. Bai bao gidi thiéu mot sd ban dd méi truong cia tinh Bic Giang, duoc thuc hién
tai Vién Dia ly, Vién Khoa hoc va Cong nghé Viét Nam, vdi cadc ndi dung, phuong phap
thanh lap va y nghia st dung cua ching trong quan 1y moi truong.
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The Establishment of Map Supporting Environmental Management in
Bacgiang Province

CAM VAN Nguyen, Vietnam.

1. INTRODUCTION

With interest from many countries, environmental problems have become an international
issue. It is now routine to monitor and forecast environmental conditions in each country. In
Vietnam, environmental maps, an effective tool for environment evaluation and management,
has similarly garnered much interest. In particular, in provinces with radical changes in
economic development, urban expansion and industrial zones development, environmental
issues attract even more attention.

Bacgiang is a mountainous province in the Northeast of Vietnam with natural land area of
3.822 km2 and a population of 1.58 million (2005). Bacgiang is conveniently located not too
far from major cities and industrial centers of Vietnam’s key economic zones in the North:
Hanoi — Haiphong — Quangninh. The city of Bacgiang is 50 km North of Hanoi Capital and
about 100km from the Vietnam-China border. This location has given the province great
advantage in developing its economic relationship with other provinces in the Red River Delta
and in the Northeast of Vietnam. In 2005, Bacgiang’s economy remains agricultural. Its
agriculture, foresting and fishing sector accounts for 43.5% of the province’s GDP, industry
and construction 22% and services 34.5%. In the coming years the province aims to become
strong in processing, electronics, fertilizers manufacturing, and in exporting agricultural
products.

To build better foundations for environmental management in the period of 2015-2020 and
better analyze current conditions, Bacgiang has carried out surveys and investigations on the
environment and established several environmental maps. These surveys result in a group of
maps on environment quality, sources of pollutants and synthetic maps which evaluate and
forecast environmental conditions.

This article discusses Bacgiang’s environmental conditions, and the contents and methods of
establishing environmental maps for Bacgiang province. From this discussion, we hope to
open further dialogues on map representation criteria, data analysis methods, and models to
evaluate the environment quality using GIS.

2. ENVIRONMENT CONDITION OF BACGIANG PROVINCE.

Surveys have shown the following environmental problems in Bacgiang:

- Water and air quality: water surface and air in several locations have been polluted. The
waters in downstream of major rivers are polluted from light to medium level. Major lakes
and ponds in Bacgiang city are heavily polluted too.
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High pollution intensity occurs locally in hot industrial zones and urban areas. Water surface
and air in areas surrounding manufacturers of fertilizers, beer and soft drinks, pulp processors,
and handicraft villages are all polluted. Only the remote rural areas, far away from urban and
industrial zones have good environment quality.

- Biodiversity and forest resources: In this province forest degradation has reached a new
peak. Rich and median forest (the high-quality forest) accounts for only 5.248 ha, or 3.7% of
land covered by forests. Precious trees, such as ironwood, chestut, etc., though not extinct, but
have decreased significantly in number. Trees with more than 60-70 cm in diameters are very
rare. Deterioration in the ecosystems has lead to degradation of biodiversity. In particular, the
number of species has decreased significantly, especially many precious and rare species with
high economic and scientific values.

- Land resources: Land usage in Bac Giang has seen great changes in all 3 types of land:
agricultural, non-agricultural, and un-exploited land. Agricultural land is shrinking
significantly as a great proportion is transformed into industrial and urban land. It is forecast
that in 2010 urban land will increase from 1.7 to 1.9 times in comparison to 2005, and in
2020, from 4.2 to 4.3 times. Urban development will greatly affect food security and the lives
of people in suburban areas due to land loss and job loss. This can initiate social problems and
conflicts. Many areas with previous high-quality environment can be turned into polluted
areas.

- Natural hazards: Land erosion at riverbanks occurs often due to soil and sand exploitation.
In many areas, soil is eroded and washed away, due to annual plantation on hills and
construction of industrial and urban zones. Flooding occurs often in low land near major
rivers, especially during rainy seasons.

- Sources of pollution and hazards: The big volume of diverse untreated wastes discharged
from industrial and manufacturing activities is the major source of water and air pollution.
These wastes originate from both Bacgiang and neighboring areas. Industrial wastewater
mostly come from the manufacturing of chemicals, fertilizers, pulp, cement, mineral and
construction materials exploitations, and from outside, for example, polluted waste carried by
Cau River from Thai Nguyen province, and air pollutants from Pha Lai Power Plant. Hospital
wastes are not processed due to a lack in solide and liquid wastes equipment. Wastes also
come from handicraft villages, breeding farms, and urban zones. In addition, since monitoring
is not effective, waste management does not follow national standards.

3. TYPE OF ENVIRONMENTAL MAPS

The above conditions of Bacgiang’s environment were reflected in the following
environmental maps of the province:

- Surface water quality map

- Ground water quality map

- Air quality map

- Natural hazards map
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- Sources of pollutants map
- Environmental quality assessment map

3.1 Mapping Documentations.

All maps are combined on a 1:100,000 scale, from digital topographic maps of 1: 50.000 scale
and from observation and surveying data.

Environmental monitoring data before 2002 are collected from provincial reports and Annual
Environment Monitor. Data from 2003 to 2005 are monitoring data and surveying work of
Institute of Geography.

The data consists of the following information:

- Locations of observation points and points of sample collections of air, water and soil.

- Locations of industrial zones, manufacturing sites and handcraft villages being the
sources of pollutants.

- Locations and remaining traces of natural disasters such as flash flood, floods,
landslides, mud flows and forest fires.

- The analytic results from samples of air, water and soil on the parameters defined by
the Vietnam Environment Standards (TCVN).

The data is managed in two ways: spatial data is a system of maps by GIS software such as
Maplnfo and Arcview; and the rest are either Excel or thematic reports. Two thematic data
groups are:

- Data on natural conditions, resources and socio-economic conditions

- Data on the condition and quality of environment

3.2 Contents and Representation Methods.
- Surface Water Quality Map:

In Bacgiang province the analytic results indicate that among 29 parameters of the Vietnam
Standards for water, the concentration of 7 ones are the main sources of pollution. They are
nutriment and organic elements and have been shown by the following indicators: Ammonia-
nitrogen (NH4 — N), Nitrogen dioxide (NO2), Nitrogen oxide (NO3), Biochemical Oxygen
Demand (BODS), Chemical Oxygen Demand (COD), Dissolved Oxygen (DO), and oil. These
parameters of almost all samples on the main rivers exceed national water quality class A
standards (TCVN5942-1995).
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Parameter | Unit ClassA |OP.1 [OP.2 [OP.3 |OP.4 |OP.5 |OP.6 |OP.7
Stansard
BODs mg/l | <4 11 12 12 11 9 8 11
COD mg/l | <10 21.8 24.2 26.4 31.2 24.8 20.8 16.8
DO mg/l | >6 5.1 4.5 4.8 5.4 5.6 5.3 5.4
NO; mg/l | 10 2.307 [2.078 | 1.84 0.92 1.33 1.16 0.96
NH," mg/l | 0.05 0.36 0.54 0.9 0.36 0.36 0.36 0.32
NO, mg/l | 0.01 0.017 0.025 0.669 0.4 0.11 0.04 0.072
Oil mg/l | 0.0 0.06 0.02 0.1 0.01 0.01 0.01 0.262

Table 1: Water quality in observation points (OP) from upstream to downstream sections of Thuong
River (year 2004)

The maps of water quality are made for three main rivers Cau River, Thuong River and
Lucnam river and some lakes in Bac Giang city. On the map it shows drainage systems,
distribution of hydrological stations and points of water sample collection and water
assessment (in river and lakes).

There are 4 categories of water pollution: highly, moderate, slightly and no pollution,
depending on total Index of Water Qualllity of 7 above indicators calculated as follows:

Isum = Iops +Ipo+Tcop +Inos +Inma +Inoa + Toi (D
I
and | ( 2)
I tccp

Where Ii: quality index of parameter, C: sample value and C rccp Vietnam Standard value.

The maps show that the upstream water of Lucnam River, ahead of Anchau Town,
remains good while light pollution affects most other main rivers of the province.
Downstream of main rivers running throughout the urban and industrial areas are heavily
polluted. Water of major lakes and ponds in Bacgiang city are severely polluted with high
BOD and DO levels.
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Figure 1. Water quality map of the main rivers of Bacgiang.

- Groundwater Quality Map.

Data on ground water quality is poor. Quality is only assessed at point of collection (15
points), such as dumping and house wells. The analytic results show that groundwater quality
in this province is not very good. The concentration of PO,> exceeds the National Standard
by 1.2 — 6.5 times, and of Cr 20-57 times in all samples. In addition, ground water in province
is contaminated mainly by coliform, in some cases, it exceeds the standard by 25-88 times.
Therefore ground water needs to be treated before use as nutrition.

The map represents the analytic parameters and flags values exceeding permission by the
Vietnam Standard 1995 for each sample point.

- Air Quality Map.
The investigation shows that air quality of Bacgiang province mainly depend on following
facts:
- Effects of the transportation system (emissions from cars, trucks and buses on
highway, main car route, road and rail).
- Effects of air pollutant from manufacturing, handicraft and service sites.
- Geographic and atmospheric conditions which affect the distribution of the pollutants
from the source of discharge into the air.
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- Wind characteristics of Bacgiang province: Northeast and East wind in the winter and
Southeast wind in the summer
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Figure 2. Air quality map of Bacgiang province.

The map is established based on index K of air quality, which is calculated separately for
seven common air pollutants: coarse dust particles, lead (Pb), noise and poisonous gases: CO,
NO,, SO,, NHj at selected monitoring sites. It is the ratio between the sample and the
Vietnam Standard value:

R — 3)

Where Ki is quality index, N: sample value and Nrccp: Vietnam Standard value for
outdoor air. If the K value is smaller than 1, this parameter is satisfactory. The higher the K
value is, the greater the level of air pollution.

The map shows 4 levels of air quality assessment:

- Good: air quality is considered satisfactory (all Ki indexes are smaller than 1).

- Moderate: air quality is acceptable (one K index exceeds the standard but less than 2 times,
K=1-2).
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- Low quality: air quality is slightly polluted (two or three Ki indexes exceed the standard but
less than 2 times).
- Bad quality: air quality is seriously polluted (two or four Ki indexes exceed the standard by
3-5 times).

The most polluted areas are the place surroundings Bacgiang Nitrogen fertilizer plant and
Huongvi village of Boha district, where many lime-kilns are situated.

- Map of Pollutant Sources.
The pollutant souces in Bacgiang are industrial entreprises, industrial parks, craft villages,
hospitals, clinics, urban area, tourist sites, runway and car stations, the landfills and breeding
farms... These sources are represented on the map by different symbols for the type of
industrial processes such as metals processing, chemical, food, fertilizer, pulp, cement
manufacturing...and by color of the symboles for type of pollutant discharged like solide
waste, waterwaste and gases.

These maps play a great practical role in environmental management of Bacgiang. They
show the distribution, concentration, and risks of pollutions from wastes for whole province.

- Natural Disaster Map.

The map represents the following hazards:

- Flooding is categoried into 3 levels: heavily flooded (areas with more than 5 months
flooded); moderate (areas flooded from heavy rain), slightly flooded (areas flooded from very
heavy rain). Information is colleted from field survey, satellite images and statistics.

- Areas with frequent forest fires, affected by storms, riverbank erosion, landslide, etc.

- Environmental Quality Assessment Map.

It is the synthetic map, resulted from assessment of all environmental parameters of Bacgiang
such as surface water quality, groundwater quality, air quality and natural hazards by using
GIS data processing.

It categorizes the environment of province into 4 types: good quality environment (not
polluted), normal quality environment (one parameter is slightly polluted), low quality
environment (two parameters polluted) and lower quality environment (occurence of natural
hazards and more than three parameters polluted) .

In general, the environment quality of Bacgiang remains good in rural and mountainous
areas. Lower quality environments are often in urban zones and in craft villages.

TS 5A - Risk Management Tools 8/11
Ms. Nguyen Cam Van, Viet Nam:
The Establishment of Maps Supporting Environmental Management in Baggiang Province (3664)

7™ FIG Regional Conference
Spatial Data Serving People: Land Governance and the Environment — Building the Capacity
Hanoi, Vietnam, 19-22 October 2009



NATURAL DISASTER MAP

A L AN .
o P o e

J -t 4
i ! i ;

]

)

1

i

¢ |
4 “\‘[kh-[

N e

2y . e

e i i o by . ” 4 P

e e T ' > \ i

" chuodn, i 1 n N g Lol
o N P b /' Sipdored e’ ; |

* PR, UK P e X \ >

\ "F.;:\J--—l_\_’-f-\ (S 7

o o
PR~
s P

Flooding Harzards
B Area heavily flooded *  Forest fires
E Area moderate flooded ®  Whirwind
[ Area slightly flooded ~ Riverbank erosion
No flooded area Landslice

Figure 3: Natural disaster map of Bacgiang province

4. DISSCUSSION

Our recent experiences in building Bacgiang’s environmental maps have shown that these
maps are useful for environmental monitoring and management.
The advantage of these environmental maps is their rich contents, reflected most prominently
in the following areas:
- Quality of each element of the environment such as water, air and soil
- Distribution of the pollutants, types and forms of wastes (solid, liquid, gas, radioactive
wastes...)
- Types of natural hazards and environmental accidents
- Assessment of environment quality and suggestion for solutions to protect the
environment.

However, there are a number of limitations:
- These maps don’t belong to a standardized categorization. Approved guidelines about
the contents of these maps have not existed either.
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- Representation and data processing methods remain too simple. For example, many
maps only represent the locations of observation and compare the observed data with
given criteria, without showing the pollutant dispersion and migration in air and water.

- Pollution effect on habitant’s health has yet been depicted on the map.

i~~~ , ENVIRONMENTAL QUALITY ASSESSMENT.MAP
N .
‘_/' NS ~I_‘__,/-.,_/-ﬁ‘\.\- 5
i i J ! L
P ¢ 5 8 S
!..‘\ f f -~ H e “"-‘
o = i ! =¥ o~
J,: - f ., ; P
. EN THE. i LY -
* 5 - \ Fiosrrd
Y ; g, g T O UL I o Y e S T SR G e =
A i T8 i Br I |
o i , s e ,
@ N % A
2 ) : g H ‘.
P\ - : o
wh 77 ~ & y et WG NEAN i \'/""-\--’ ")
i ¥ ; b B : L o W
A O TAN YEN 1 i RS 1 q
4 g e TN 1 ! } \
Py e o [LANG GifNg N ol A ‘,-' 1
0 - ~ wh {\ Yy b ’ D% " £ .‘_\_\
w2 % i / g - = :
Y Fiep HORS WL PN 7 'f e e kiR . X { e
T 3 P 1 b g L L o
€, o b ey I ' o ' V. o
: i i
¥ b A_"_"lc% - W SON\BONG :
% R LR W Sy e ; )
-5 L = s i 44 - JI
£ ¥ -+ £ ;
A s f ! o ety L H i
Wl VR it YEN DONG 3 5 = w7 3
v I =g o g < e
2 . A i = = o P = R S Al i
L i s [
T, Ay A ey 9 ‘“—x"‘-—‘-.\_‘_ i =
"h;,-" < i ) Q ek w
o _(-‘ v e N G N
LEGEND
Environmental Quality Assessment
Good quality
MNormal quality
Low quality
i Lower quality

Figure 4: Environmental quality assessment map of Bacgiang province.

5. CONCLUSION

The environmental data have a different characteristics, type and standards. So only using GIS
we can collect, analyze and cartography all kind of pollution clearly. In practice, GIS has been
used as the main tool for constructing database and mapping the distribution of pollution for
Bacgiang province. Now these maps are updated and used for annual environment monitoring
and management.

The map system and GIS technology have already confirmed their important role in
environment management. However, the establishment and usage of these maps as analyzed
above have left open a few questions for further investigation. In the future, we need to
continue to analyze and make clearer the contents, methods and the standard for establishing
environmental maps, so that we can build a better GIS database and improve the ability of
using maps in environment preservation.
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