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PROJECT FOR ECOLO-ENVIRONMENTIAL IMPROVEMENT
IN MARINE SANDY REGION OF QUANGTRI PROVINCE

1. The Indispensability of the Project .

1. Pogition and Characterigtics of Sandy Region in Quangiri .
Sendy region of Quangtrl Province has an acreage of 28,630 hectares
It is 6.2% of natural land; 54% of plain area. It is even larger
than the paddy and subgldiary crop land., The sandy region has
expanded its sizes by occupying areble land, and land for housing
at villages. It may be divided into two sub-regions :

« Inland sandy sib=region : has an acreage of T,570 hectares ,
including the sandy veglons Hau Hau of Glolinh distriet; ALl Tu of
Trieu Phong digtriet and Dien Sanh of Hal Lang one .

= Coastal sandy region : hag an acreage of 21,060 hectares stret-
ching along the eoast, 60 kme in lengith, 4 kms in average width ,
elevation from 3 to 12 metres. There ave gome places where the
elevation reaches 31 meitres. And the gandy bends there look like
huge dykes in the Bast. (see map 1/100,000)

Sandy vregion, however, still hag its superiority and potentiality.
- Ag for its superiority.

It helps prevent gea waves from £illing wp paddy fields, especially
waves cauged by pea=gltorms »

It has a very large acreage (21,060 hectares) and great volume of
ground water repource which is preiiy shallow. ‘

The superilority as well as potentiality can bring about good
conditions for turning sandy region into arable land. It also
enables us %o transform the reglon into an agricultural, forestry
and gquaculiural economic reglon, oreating coastal thick woods
that help protect agriculiural production and the life of the
regident in plain areas .

But sandy movement (drift sand, wind blown sand and jumping sand)
has now caused damage to production and peoplets lives. Arable
land ig reduced every year. An acreage of 15 to 20 hectares of
paddy fields, 5 to 6 kilometres of motorway on the sand and the
gandy slopes, 4 to 5 kilometres of river communication loses per
JERY | gommunication by sea and irrigation are blocked in the
reglon, Also, tens of hectares of land for housing and garvdening
are filled up by sand movement. Consequently this makes the life
of the people in sandy rmegions unstable, thelr fanily economy
unable to develop . Moreover, sand movement ig causging flood and
meking the cultivated land gradually become acid aluminous and



barren, paddy flelds adiacent to the sandy reglon are lack of
alluvium. VWater in comblnation with sand breeds trachome and many
digeases.

2. As for the People's Livelihood ¢

Quang Tri has a pagulaﬁlan of 458,000, In the meantime, its culti-
vated land QGV%?Q aﬁly 32,000 hectaves, the average of eultivated
land per capita is 780 sq. metres. It would be reduced because of
gand £illing up. On the contrary, the sandy veglon has a very large
acreage of 21,000 hectares. At present, only a small part of it is
covered with casuarinas (1%), paddy and subsidiery crops (1.6%) .
68,000 inhabitants in this reglon have been unemployed, 40% of all
living along the coast work in aguaculture . Every year from
January to August, 30% of strong mele inhabitants arve at sea for
fighing. In the vest of the year they ave at home with their wives
and children, unemployed. In cage the chiel lsbhourer of @ certain
family unfortunately is 111 or dies, the others in ihe fanily will
be at the end of their regources.

40% of the wesident working in aquaculiure is concenireted in coase
tal rezion. 4 A '

60% of the population living by agzrieuliural production is concen=
trated adjacent to the small field which is ac;d«aluﬂnmwau5§ harren
and reduced by sand filling up. Thusg, their life is very hard .

That is why transforming sandy region into an arable land, an agri-
cultural, foresiry, aguaculitural economic reglon, increasing acrea-
ge cultivated, bringing work to the regident and preventing sand
drift, wind-blown sand and Jumping saand ave urgent tasks. Thege
will solve problems of gand £illing up, acid-aluminuous and barren
soil, and dangerous digeases, These will also help 1@9?@?@ the
region's ecolo=environment state .

I, Targets of Project .

1. Turning this sandy reglon into culiivated weglon, an egricultural
forestry and aquacliural one, bringing jobs to people in this pro-
vinece in geuneral, and in particular o those in the sandy vegion,

2. Preventing drift sand, wind-blown sand, jumping sand that £111

up paddy and subgidiary crop fields, gerdens and communication
systems as well,

3¢ Restricting alumino-acidification, barreness, flood, disesses
cauged by water mixed with gand,
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4, Increasing the veolume of water for irricating the field neer
the sand glope, which would give good conditions for getting
alluvium for cultivation .

5. Foraming woods along the coast go as to aquire a good ecolo=
environnental reglon, wegtricting unfateurable wind and ses
gtormg.

EN

6. Construct

ting model experimental aveas appliled for gandy wegions
that have the

gane characteristics

n provinces in Central Vietnam.
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III, Vessures .
To reach the sbove targets we take these three measuves 3
Hydraulic lMesguves
= Porestry %@agmy~%
= Agvicultursl Heasures

1. .si;y'{‘i aulic Heagures %

Congtrueting ewbankment of veteining dams, water divide linegs,
multified dams and dreinege ceannals dividing the sandy reglon

into sub-reglong to fomm reservol nereage sand molsture
during dry seasgons for the prev wind=blowa sand and moves
ment of water with sand to the fi&if% gaud £1lling-up, acidifica-
tion and barreness .
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2. Forestry Yeasures

Planting widespreadly perpendicular vows of casuaxinas, dividing
the pandy reglon into squares for wind prevention, stabilimation
-of sand and protection of water work .

3 Agriculitural Measures .

- After hydraulic end forvestry neasures ave itaken, the saud hag
gtable molsture, various kinds of plants will grow, Tormation of
land will be increased. Agrlcultural messures help accelerate this
process by bending sand with soil, subsidiary green manual planting,
enriching the 90ll by neceggary fertilizers gso ag to rapid the
formation of the soll end the addition of sglue maiterilals to the
sand to tuwn ithe sandy weglon i

ints euldivated land.

= Rearranging the populationts inhabitation and production.

= Growing suitable plant species to turn the sand reglon into
agricultursl - forestry = aguasuliural one .

IV, Evaluation for the work carried cut in the last few yearvs .
L, Experinmental Work .

.
.
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&, Yo prove the effects of three measuves mentioned above 3
Duping three years from 1977 to 1579 we carried out the consiruc-
tlon of 3 . ,

+ Retaining Pams s bullding a retaining dam line, 24 kmg in
length, iits measurenments are ag follow
The width ol the dam cregt (n) = 5
The slope of gmbankment (wm) = 5 = 7
Helght {a) 1= 3 = 4 (See f@gawa bhelow)

Fagm®
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+ iultified Dans 3 (See fizure below)
Three multified dam lines which are 4 kilometres long in all and
have the same nmeasurvenents as the retaining damg were bhuilt

+ Drainage Cannals to the Sea : We built three canunal lines,
the total length of which ig T kns. Meapuvements as follows
The width of cannal bottonm (b) = 10 = 15 nm
The slope of eannal (m) = 5 =7Tm

f!

'he enti-erosion glone of channel (&) = 0.0001 = 0.00015

P

The meterial uged Tor the building of all these dans and chamnels

was available gand .

9 wegervoirs , the storage of each ig fmoum 1,000,000 to 3,000,000
cibic netres were bullt,

Rows of treeg were planted on both sides of the dam and cannal
glopes, the total width is 5 = 7 metres.

Other rows of trees have net heen planted yet. In other words
thias experimental avea has not heen perfect .

b, Effactg of the EBxpevimental VWark .
In comparisglon with the plenned meagures, there ig gtill gomething
imperfect .

In detsils, they are as follows :

= The elevation of the wvebaining damsg and multified dang is not
high enough .

= The measurenents of the ecannales awve not sguliable .,

- Ag for the foresiry neasures, rows of trees were ouly »lanted
on the both sides of the wetaining dams, in other words, only 20%
of the work waz done .

= Ag fow the agricultural ueasuves, there is gtill much to be FALFLLled
fulfilled, The people wese guided to try to caryy out the measures
in only several small parig of the region., But what was done ig
gtill impewrfect and of incorrect measurenents in comparigion with
the deginged omes .
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heverthelegs we have altiteined a mumber of effecis such as 3

= Sand drifting no longer exipits in the areas vhere +there are
aamns .

SET oo sdw i a5 @y . g men o = u . 2l - & AT e T - A son vl o g ] @
=~ Water oun sand flowing to the field has no OW been Tetained op
o . o, o
made to mrun inlto the gea.

o

Thus, alumino-acldification, bavreness and gand lood has heen
g
regivicted, and alluvial weler has beew brought to

&.«

hg &8 regult, the rice field has wraiged a lot : Trou 1.5 touns/ha/f
erop belore to 3 = 4 tonsfha/orep abl present .

= The people's houpes and gardens arve no longer Filled up by
sand. The area has become populovs .

= The systems of water work have been sitabilized. The veservoirs
have moistened the pandy resion, added water for ivrigating the
fields

= Though the aumber of trees planted is still small, the ecolo=-
euviponaental state of this vegion has been consgiderabls Lmproved,
= in paris of the sandy wegion now theve ave rields of sweet potatoes,
water melous, peanuis aud grase for acimal husbaudry, The resemwvoirs
have become weautiful landscapes and the best places Tor boaie

5
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racling vaxding pliace during tradditicnsal Jegtivals and Vet nollidays.

@. Orgenizing Workshops .

in responsge o world's natural calamliy reducing declaration,
Minigtry of watler resources together wiik Quang Yrl People’s Come
wittee held a @ﬁﬁkﬁhﬁp named 'Degewiificailon Proteciion and
Ecological Luprovement in Marine Sandy Region of Quang Twi Provinoce
by iydrevlic, Fowestry and Agriculitural Measures' on December 26th
1991 at Thang Long meeiing hall. Rep

egentatives
*

niratlong, Vietnamese Hcientists, and internatio:

attending the wrkshop made this %T%m&ﬁéﬁsﬁg’ Thig project ig of
great gelentific and teclnologlesld value, socinle-scononis gigni-
ficance and humanity? .

Yo neke ihe project nere perfect, the atltendance suggested

L hat the project should be congidered ag & gitate=level one

wugly w;zﬂ‘u.i,e s;;@;ef’; \91”
egt
2/ That the giate ﬁm@hlé Lh ‘experinentation .
3/ That the project ghould be carvied out Lo ocall on LTorelsn

invegtment .

T he conbhin

On the basisc of the sbove theovetical points, we have peviectly
egtablished an experimental area to estlnate the effects of thisg
broject, and created a theoretical and practical model whieh will
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be applied in gandy wvegiong dn provinces in Uentral Vietnam where
natural conditions are similaer to thoge of Quang Tri .

1, Selection of Avea .
In the completed experimental awrea, we will choosge three sub-arveas
to turn them into a perfect one .

Vs, Bstablighing a Perlfect Experimental Area . |

liol Yen motorway to iy Thuy. In the map (1/10,000) it is area 4
and avea 5, with an ascreage of 440 hectaves and 462 hectaves
vegpectively .

-~ Sub=grea 2 3 It is Trieu Yan Village, Trieu Phong Distriet ,
lying by Cua Viet with an acreage of 298 hectares (Square N2 9 )

- Sub-area 1 ¢ Sandy avea at Hoi Yen which is south and north of
|
|

Thege are two esteblighed areas where systems of the water works
have already been congtrucied and forestry measures taken .

In area 1 (Hoi Yen)60 per cent of water works and 40 per cent
foregtry works have been built .

In area 2 (Trieu Van) only 20 per cent of both agricultural and
fovestry works has been completed while 20% of water works has
been budilt .

On the other hand, these two areas have changed the topography
and aliitude of the sandy wreglon.

2, Tasks To Be Fulfilled in the Experimental Aves .

a. Continuing to perfect the previous experimental area to prove
the effect of this project so that it would meke a model of ecolo=
gical = environmental improvement which will be applied in sandy
reglong in the Central of Vietnan.

be Transforming 549 hectares of the gandy region into arable land
to bring work to the vesident. This will set a model for the people
encourage them to move to the sandy regilon so that they could help
reclaim the land.

ces Protecting 180 hectares of field at Hal Ba and Hal Que of Hai
Lang digtrict from gand £illing up, alumino-acidification, and
barrenegs.

d. Daging on the effect of the expervimental arvea, we will suggest
internatlonal investment for ecolo=environmental improvement in
the mavine sandy reglon .




3¢ Plan end quantitive computation of hydraulic, forestry and agricu-
ltural works ¢
@, Plan end computetion of investable capital for hydraulic works
(recorded in research document of project)
ate. Measurements of hydraulie works :
= The entire digposition of hydraulic works including wetaining
dams, multified dams, cannals and resgervoirs ( See 1/10,000 mep
of the lay=out)
= llaterials for construction § aveilable vhite gsand
- Document on topogwaphy : We have a 1/10,000 map of vetaining
damg, water divide dams lines and canals .
= Determination of measurements of such water works as : retaining
dams, multified dams, and canals is as follows s
+ Retaining dams and multified ones 3
The width of dam crest : B =5 - 6 mg
Ingide and outside dam slove t m = 5 = 7 ms
+ Canalg :
The width of canal hotton
The slope of canal ¢ m = 5 = 7 s
The anti-erosion glope of canal ¢ i = 0.000L = 0.00015

(=2
H
3t
i
=t
<O
g
0

The above data are determined through accumulation of experience,
effects from experimental work and even computer computation .

+ The dam elevation and bottom of the canals are determined with
this view s '

1/ Winimizing the volume of earth moved .
2/ Haximizing the total veservoir storage .
3/ Aequiring the largest acreage of free water surface .
The problem is solved with ?@a/fallowing graph 3

~Ltre [
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- Line 1 ghows the relatlon between the volume of embankment and
the height of the dam .

= Line 2: the wrelation between the volume of earth digged out f@f
cenalg and the canal elevation . /
= Line 3 ¢ the relation between the regervoir volume and the el@%atm
ion of the regervoir gtored water . :

- Line 4 ; the velation between the acveage of the free flood water
surface and the super high water level . o
- DLine 2' ig originally line 2, It moves in a parallel way in a
digtance h plus AH (safe elevation and elevation of waves )

= Iine 5 ig the combination of Linesg 1 and 2 (volume of eaxrth
embanked and digged out )

Deternination of elevation of dam top. of bottom of canal, reservoir
storage, free water surface {(with normal water level and f£lood

water level ) and volume of earth moved ig es follows (with a look
at the graph)s ‘

1) Point A on Line 5 shows the smallest va?uwa of earth moved,

B ghows elevaticn of dam top .

2) Peint € shows elevation of canal bottom .
3) Point W shows veservoir storasge; Il normal free water surface;

P2 increasing free water surface (when water level increases)
4) Point V shows volume of earth moved .

Elevation, reservolr gtorage, acreage of free water surface, volume
of earth moved of hydraulic works in other areas are determined
ginmilarly .

The table below ghows tree rows and volume of hydraullc work.

| Technical normg and Y i a5 ! a9 ! opotal
volume of work _ ] | ] ? 1 L
evation of Dam top {(m) ! &,5 i 8. ! 5.6

Elevation of canal boltom (m) 1 6.5 ! 6.2 1 3.6 1

Reservoir storage (10 ‘md) I 445 I 0,391 1| 2,0 1

formal free water surface (ha) | 50.0 I BeH 1 48,0 1
fuerensing freewater surface(ha) 152,0 1 136.0 [ 215.0

folume of eawth moved(m3 ) 1 103,310 1 52,748 1 126,246 1 282,304
fost per cubic metre (VN Domg) 1 2,000 ! 2,000 1 2,000 1
Fzpenditure for earth moved |

; (Vi Dong) 1206,628,001102,390.00252,492,001565,510,00
Pxpenditure for planning ! ! ! 1
Frpenditure for Side A ! ! ! !




be Deslgning and computation of initial investment capital fow
foregtry works.
The entire disgposition of forvestry works ig presented on a 1/10,000
map (Please see the map)
= Bectlon of plant gpecies : capuarinas are planted in main Tows,
cajeputs in secondary wows .
= ain planting vows: They are perpendicular to one another so &s
to divide the sandy area inlto squares, acreage of each square isg
4 89. kms »

4+ The width of eachh row ig from 7 to 10 ms .

+ The digtance between two maln rows is 200 ns .
Secondaxny rows of trees ave planted between two main rowsy distance
between a main row and a gecondary one is 100 msi the width of each
gsecondary one ig 4 = 5 ms .
= A1l the mows of trees are planted in fuvrows, the height of each
furrvow is 0.4 = 0.5 1 .
= The acreage of gecondary planting rows 1
- The acreage of main planting rows ig 101 hectares .

o

The planting acreage, volume of sand sarthed up ia furrows and

investment capital for foresiry works . \
1) Planting acreage @ : B

1.1 Squarve N2 4 hes an acreage of 442 hectaves .

- Casuarina-planting acreage of main vows is: 442 x 9.7% = 43 ha

= Cajeput=-planting acreage of secondary rows is :

442 x 4,5% = 20 ha

1.2 The acreage of squave Ne 5 1z 462 ha

= Caguarine-planting acreage of main wows ls 462 x 9.7% = 45 ha

- Cajeput=planting acreage of secondary vows is 462 x 4.5% = 21 ha
1.3 The acreage of squave B2 10 15 340 na
68% of the screage of this squave hag been covered with trees. The
vemainer 1s 136 ha .

- Caguarine-planting acreake of main vows is 136 x 9.7% = 13 ha

- Cajeput-planting acreage of gecondary rows 1s 136 x 4.5% = 6 ha |
2) Volume of sand earthed up in furrows s , '

2.1 Square §2 4 = (43 + 20) = 0.5 m = 315,000 n° 1
2.2 Square ¥2 5 = (45 + 21) % 0.5 @ = 330,000 n°
2.3 Squave 12 9 = (13 +6 ) 0.5 a = 91,000 0° .

3

-

Total = 736,000 m~




Invegtment Capital

Item I Unit ISquave N2 4iSquarve N2 5i1Square IS 91 Total

pting acreage! ha ! 63 H 64 { 19 i 148

e per ha ! dong/ha 13,000,000 ! 3,000,000 1 3,000,000 1

Ltal imilldion dl 198 1 198 1 57 1 444,

me of earth ! ) ! § ! 1

PurTo s ! @ 1 315,000 1 330,000 { 91,000 I 736,000
per mw> 1 dGongfm® ! 2,000 1 2,000 1 2,000

Imillion df 615 1 660 1 182 1 1,457

of both  Imillion/ ! |
narhs ; dong | 804 1 858 1 239 % 13900

gigning and computation of volume of work and investment capital
for agriculiure .

|land that remaing ig uged for :

1) ieadows for catile

2) Cultivation of food crops s sweet poteatlo, casava, rice, and
indugtrdal crops such as peanut, pinento, sesamne .

40% of land is usged {ov catile breeding in oxder to fertilize
the gand with animal dung, And the land will be used up .

. PSR PR e Yoo
Food crop acreaze lg D0% .
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1. The acreaze of land remslng after using for agriculitural works.
8) A for Square N2 4

cm 422 ha = (63 ha + 30 ke)(for hyvdreulic and foresgtry work)= 349 ha
| = Qattle-breeding ground : 349 x 40% = 139.6 hs
205

= Volune of work of land raclaimation

gides hydraunlic aund for@%tw’ measures, in order to carzy out
agriaultar&l meagures these tasks ere o be accomplisghed :
i) Adding alluvium and basaltlc goll to the white sand %o imﬁ?éﬁ%@
the retaining of water, degres of cepillary, humus and other fer-
tile substences. 200 = 300 m° of alluvium and basaltic soll is added
to a hectare of sandy land .
Price per ha = 300m3 x 5,000 dongs = 1,500,000 donge .
ii) Pertilizers :
= Hitrogenous Tertilizer )
- Phogphate ~ ) 0.500
- Wallum Teritilizer )
1ii) Subsidiary green manure planting for sweet potato fields
Expenditure for a hectare of potato: (0.3 + 1.5) = 2 million dongs
iv)Expenditure for a squave 3 200 ha x 2 = 400 million donge .

' 10




b) As for Square HS 5; natural acreage : 462 ha
= Acreage of land for agriculitural production s
462 x BB% = 208 ha
= Aereage for grass planting : 462 x 34% = 147 ha
(45% and 34% are matiom from square N2 4)
Expenditure for square N2 5 : 208 x 2 = 416 million dongs .

¢) As for Square N2 9: natural acreage: 340 ha, but only 138 ha
will be reclaimed
= Acreage of land for agriculiural production 3
138 x 45% = 141 ha
= Acreage of land for grass planting s
_ 138 x 34% = 109 ha
Expenditure for square B2 9§ 138 x 2 = 276 million dongs .
Total Expenditure for 3 Expevimental Areas :

“ﬂﬂﬂﬂ“ﬂgmmmmmmwmﬂw@mmwﬂaﬂmmmnﬁmmmmbﬂmm&w&mﬁm m oo o e

HMeasures ! ng n2 42 Sqe 62 51 bq 2 91 ?otal §
lydraulic 1206 ! 102 ! 252 1 660 1million dong
Porestry { 804 ! 858 ! 239 ! 1,901 ¢ ] f
Agriculture ! 400 I 416 1276 ! 1,092 § i n
/ Total ] 1,410 1 1,476 1 767 1 3,653 1 7 n

Investment capital for & hectare of sandy land ig
3,653 8 1,200 ha = 3 million donge/ha
Time for Implementation 3 3 years

1/ In the first year (1992) works will be constructed at Square @94
1.1 Hydraulic works

= Embankment of retalning daus 3 340 million dongs
4+ for volume of earth embanked 206 million dongs

+ for planting
= Embankment of multified dams :
+ for volume of earth embanked
+ for planting
- @ansl digging 3
+ for digging
+ for planting
1.2 Foregtry VYorks 804 million dongs
= Barthing up in furrows
+ 9 rows along the sandy wegion (parallel wows)
+ 12 pows acrosgs the sgandy region
+ 9 pecondary parallel rows
+ 12 pecondary rows across the sandy region

o

34 million dongs

W
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1.3 Agwiculivre Vorks
= Reclaiming sandy land into arable land .
a) Adding fertile soil to sand
L) Subsidiery green manure planting

1.4 Total Estimates ¢ 1,470 willion dongs
Stage fund @ T00 million dongs
Local Pund ¢ 770 nmillion dongs

hffecta of Experimental VWork .

1l: Proving the firmneps of the project of ecolo=envircumental
improvement in mavine sandy weglon of Quang Tri province .

2, Betting a model that cen be applied for ecolo=snvironmental
improvenment in wmarine gandy region of Quang Tri asg well as in
others vwhich have similar natural conditions .

3. Drawing a conclugion of meagures f{or ecolo-envirvoumenital im-
provement in sandy reglons.

4, On the effects of experimentel work, we can deduce technical
normg, kinds of materials for congtructinn of hydraulic works
forestry and agricultural ones in pandy regionsg such ag width of
@am cregt, dam anti-ervosion canal glope, species of trees, dige

‘tances between tree rows, stabilization of sand, creation of hu-

midity, irrigation and fertilizatlon of sandy land, water vapor=
ization etc.
5. Bffects from Experimental Areas .
- Turning sandy wveglong lunte culivivaited ones
* (osuarinag and cajeputs cover 143 hectares
¥ Food crops acreage : 549 hectares
# Lend for ecatile breeding ¢ 359.56 hectaves
= Giving work to peéople 1ivimg in the sandy weglon .
- Sand filling up protection

£ Food crops flelds 3 5 ha/yeer

# Roads ¢ 4 km/year
% Gardens 3 5 ha/year

- Preventing 500 hectares from alumino-acidification and bappeness.
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