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Measurements

“Length Electric Measurements -
mm = millimeter \Y% = Volt
cm = centimeter A = Ampere
m = meter ' Iz = Heitz (cycle)
‘km = kilometer W .= Watt
fi e foot - kW = kilowatt
yd = yard : MW= Megawatt .
‘ ' GW = Gigawatt
©Area o : .- Other Measures
cim? = . square centimeter %o = - percent
m? = square meter PS = horsepower
ha = hectare _ 0 = " degree
km?2 © = square kilometer io? = thousand .
o 106 = million
10 = “billion -
Volume : - : - - - Derived Measures
~cm? = cubic centimeter | : mis = - cubic n{eterlper second
1 = litre : kWh = ‘Kilowatt hour
kl = kilolitre - . -7 MWh = - Megawatt hour
= cubic mmeter . ' GWh = - Gigawatt hour - :
: . kVA = ‘kilavolt ampere R - JE.
. :Weigm . | Currencies .' o
g - © gram L US$ = . USDollar
kg = kilogram 7 VND © = Vietnamese Dong
ton = metric ton o o '
8 = second
min = minute
h = hour
d . = day
Y =

year.
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1. INTRODUCTION

A study was made to evaluate agricultural development potential for the seven areas
selected in the Study Area by using the Landsat images shot in the year 1992 and 1993.
Those seven areas are the Lower La Nga plain, Phan Thiet plain, Phan Ri pldin, Phan
Rang plain-1 and 2, Song Ray and Dinh area, and Lower Saigon plain as shown in

" Figure 1.1.

Landsat image analysis i this study extends the classification of land use in the

reservoir area 1o be created by proposed five hydropower projects; Dai Ninh, Dong Nai

No. 3, Dong Nai No. 4, Dong Nai No. 8 and Can Dong. The analytical results are
used for assessing impacts that the projects induce to the natural and social
environments. Furthermore, the flood prone-area extendidg in the Middle Dong -Nai
plain was also delineated by Landsat image analysis.

Figure 1.2 shows the false colour images of Landsat shot for the Study Area, which are

_ the base of Landsat image analysis.



2. ANALYSIS FOR AGRICUL’[’URAL DEVELOPMENT POTENTIAL
21 Work Flow

The work flow to analyze the agricultural development potential for the selected seven
areas in the Study Avea is depicted below:

Existing Soil Map Landsat TM Data Topographic Map

R /
Geometric Correction fgg .|
| Yoo
. Y —— | False Colour Image
Edition / Correction :
-
| Digital Analysis / Photographic Interpretation
Y
Land Use Map ,
X AR [P Y
Soil Classification Map |———~>«-—] Geomorphologic Classification Map
A S S V P
- :] Land Suitability Map

False colour images for each of the seven areas were compiled _fnim Landsat TM date
- with gcol1leuic cofreclibh'by' topographic maps. Land use maps were furthermore
- prepared by giving photographic interpretation. On the other hand, geomorphologic
_ class_iﬁca'lidnlmaps and $oil classification maps were respectively prepared from
. topographic maps and existing soils niaps with edition. Land suitability maps were
finally  drawn by interpreting those three prepared maps; Land use map,
~ geomorphologic classification map and soil classification map.



2.2 Study Area

The selected seven areas in the Study Area (refer to Figure 1.1) to evaluate agricultural
development potential are summarized by giving the serial number of one to seven as

follows:

Arca Name of area . . Acreage (ha)
No: 1 Lower La Nga Plain 175,684 '

‘No. 2 . Phan Thiet Plain . 182859

No.3 | “Phan Ri Plain . 52,080 ]
No. 4 Phan Rang Plain - 2 _ 124,395
No. 5 Phan Rang Plain - | | 49,216 ]

No. 6 Song Ray & Dinh Area 251,474

No.7? Lower Saigon Plain . 329,531

2.3 False Colour Image

 The false colour image was compiled from Landsat TM date for the selected seven areds
(refer to Attachment-1), The details of Landsat TM data uS_ed for the analysis of each
. area are given as shown below: ‘

_Arca | Path - Raw | Observation date (dry season) | Observation daté (rainy season)|
No.l | 124-52 | . 1993.3.9 - | . 1993.5.12

No.2 | 124-53 | - 1993.2.5 .| . 1993.7.15:

No.3 | 123-52 | = 1992.2.14 .} . 1992.7.5 .

No.4 | 123-52 1993214 | 1992.7.5

No.5 | 123-52 1993. 2. 14 U 1993.7.5

No.6 | 124-53 1993.2.5 1 1993, 7. 15

No. 7 | 125-53 1993. 2. 12 . 1993.7.17

Geometric correction was made to false colour image so that it fmay coincide with the -
topographic map with a'scale of 1/250,000.

2.4 Land Use Classification
A land use ‘classification map with a scale of 1/100,000 was prepared by the digital
analysis of Landsat TM data in combination with the photographic interpretation (refer

to Attachment - 1), The land use classification for the seven areas is summarized in

L3



Table 2.1. For the classification categories of land use, the standard appli'ed in Viet
‘Nam was used.

2.5  Soil Classification

A soil classification map with a scale of 1/100,000 was prepared by editing the existing
the soil map of /250,000 and by conforming with the gcom‘orphol'ogic classification
map mentioned below (refer to Attachment - 1), The summary of soil classification for

“the seven areas is given in Table 2.2. The legends used in the existing 1/250,000 soil
map are referred to the classification categories of the newly prepared soil classification
map.

2.6 = Geomorphologic Classiftcation

A geomorphologic classification map with a scale of 1/100,000 was prepared by using
~ the topographic map of 1/100,000 and false colout images (refer to Attachment - 1).
Table 2.3 sumimarizes the geomorphologic classification for the seven areas. Geometric

¢ correction was given to the false colour image to keep the conformity with the

geomorphologic classification map.

2.7 ° Land Suitabitity

‘The land is classified into three of "suitable®, "moderately suitable” and "non arable" for
'. cach of geomorphologlc classification categories in terms to agricultural devclopment as
3 gwen below : '

. Geomorphologic Classification Paddy'Fiéld Upland Crop
Alluvial Plain o Sand and gravel bars c c
Low terrace |
High terrace

Alluvial Fans - | Very gentle slopes

or Aprons | Gentte slopes
o Undulating terrain
lllghly dlSSCC(Cd place

De;ibSitional_ : Depression

: Basin High position
Gently rolling teirain
Highly dissected place

WO w > > @E > > >

Mountain Moderate o steep slopes

Ao E >0 > > >

or Hill ~ {Steep to very steep stopes - C.

A : Suitable * B : Moderately sultablc C: N_t)ﬁ arable




=

Based on the land suitability category given above, two kinds of land suitability map
were prepared with a scate of to 100,000; one is for paddy field and the other is for
upland crops (refer to Attachment - 1). Table 2.4 summarizes the tand suitability result
of seven areas for paddy and upland crops, whilst Table 2.5 shows the present land use
for the areas where the land evaluation to judge the suilability of paddy and upland crop
cropping was carried out.



3. LLAND USE IN THE PROPOSED RESERVOIR
3.1 WorkFlow _ %‘? '

A work flow to prepare a land use map in the reservoir area to be created by the
proposed five hydropower projects is given as shown below:

Landsat TM Data Topographic Map
P |
Y

Geometric Correction

Y

Fatse Colour Image

Y

Photographic Interpretation

Land Use Map

False colour lmages for each of five arcas weie complled from Landsat TM data wuh oo
-‘_geometm, correclion by topographic map as dealt with in the precedmg Secuon 2. 1 L .
: Land use maps werc furthermore prep'ired by gwmg photographic mterprelahon (

3.2 's:udy Area

The five reservoir areas (0 prepare the land use map are summarized by gwmg the serial
- number of clght to twelve (refer to Figure 1.1) as follows:

| Area - Name of Area u Acreage (ha)
 No.$ DaiNinh 2615
No. 9 Dong Nai No. 3 4,438
~__No. 10 Dong NaiNo.4 1,722
No. 11 Dong Nai No. 8 19,191
No. 12 ‘ Can Dong L 3,667 | B




3.3 False Cotour lmage

The false colour image was compiled from Landsat TM data for the selected five arcas
(refer 1o Attachment - 2). The details of Landsat TM data used for the analysis of each
area are given as shown below:

| Area | Path - l}al | Observation date (dry season) | Observation date (rainy season)
No. 8 | 124-52 1993.3.9 ©1993.5. 12

No.9 | 124-52 | 1993.3.9 o 1993. 5. 12
| No. 10| 124 - 52 1993.3. 9 1993. 5. 12

No. I1| 125-52 1993.2. 12 L 1991.7.17 ]
No. 12| 125-52 1993, 2. 12 1991.7.17

Geometric comrection was made to false colour imge so that it may coincide with the
topographic map with a scale of 1/256,000. '

3.4  Land Classification
Land use classification maps in the reservoir areas to be created by the' proposed five

hydropower pr()jects were C'Ompﬂed with a scale of 1/100,000 by the photographlc .
mte:prelauon of false co!our Image as surmnanzed in Table 3.1.



4. FLOOD-PRONE AREA

4.1  Work Flow

A flood-prone area was delineated by using the near-infrared data (band 4), which is
especially sensitive by showing the low value at the place where water content is high

among Landsat TM data, by level slice as follows:

-} Landsat TM Daia_l ' poOgraphic Map |
e |
Y.

Geometric Correction

Y

False Colour Image

| Level Slice

Y

" Flood-prone Area Map

| 4.2 5Sludy Arca gnd Flood-prone Area:M'ap :

A vulnerable area to floods lying in the middle Dong Nai plain was selected to prepare

 the flood-prone area map by giving the serial number of 13 as follows:

;. Area

- Name of Area

Acreage {ha)

No. 13~

 Middle Dong Nai Plain

: _The flood- -prone aréa map so pleparéd in Area \lo 13 by level slice is depicted in
" Attachment - 3. The Landsat TM data used for analysis havc a path-row of 124-52

212,344

observed on May 13th, 1993 in the rainy season.
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ATTACHMENT-1

- False Colour Image
Land Use Map
- "Soil Classification Map
- Geomorphologic Classification Map

.= Land Evaluation Maps (Paddy Field and Up!énd leops) E

- for the Selected Seven Irrigation Potential Areas.



qu...( ApmS 21y 01 1045 TEFPUCTT Jo sHiew] motos wsiey Ty ominy




[0 eary 107 ooy nojony 35iEY

1
<




DELATH “OTOw SETRR

WIS AT o RS

SORMINDANDIRNIS DT

piRl aien

Lutd Jjes,

SERIC/USHG|:

$180:0) VORI |

L15a00) uaésland)

|
515210, da0ilutiy BN

.

53951 Uugj. |
uowauur| g
59;2%
icqluﬂga
16100 BEIREIN
30,00 T
ouRs Buiyg] .
auEebng|.

50643 oue | TR

SHGIL OUBIGN = 92U pajurRd £ ) aibwig! T

S DR RIS

2 QOIIRS « "l GG

221 payeluy aignog! g =4

931 DHTED Bi0N 1] R

TON Sa.«. 0y dey 950 pUR

&

$5

K



[ON By 107 nnv/_ UDNEFISSE[D) 0y

CRMAEE: - =
S0 U tm gﬂ
B Aad0F DBOG) - 1
. SHOS WANH0D)

A MUGIGUIZ IGW U SOUGIIABID UD BNDS B8r=MONON DU, ﬁﬁiﬂu
DUNGI YDPTA ] aNL0EeIL $P0S v!.izo.fE
IIAMER U0 RO LD «AONR Ay
LAUDSPURS WG SO MOYRA=WNT - "y
0096 0139 un-ores Mont =y IRRERER
S1201 THIJrOwe i pUe SaVGIBID U0 SYOT DOI-MOT A DT |
4304 SINIUEH [BILINU PUE J190Q UO SHOF WADIT-MOMIAl ~ - |
- SYDNIMANG! IRINGU AU N UG 2 Word =Dy I
-$ 1 240 0% mravdouy 4 ) S

WYE DU L) RUROI0A UO YD [0 e -
DI DIDE KIS Wl 4105 Al uanaano)
ORI DI YO St A

BINIATIE 0 UD 3105 A

15038 Adurtrnc| 8
Gz e 0 TS M
e
508 TEINNE PEIlov]
81103 {HARHE FoRsOppun
SAUS [RIANNIE DUUEOURD Tenuvy
SHOY IPYAM3 EOT [Ny r.‘ru‘...‘..a.i.u
. ] MO F2utins B19e 1iUs10H| GREVENIERY|
; SUDS MHRL MM o = 2

SI08 UMDY ANIIS] L,

OV FIPUNTS (A8 U0~ SunPs SATUuR ) DEEERTTRE

S10% P (RS [
HIGE P (B IATARAT
FHOS ADUES LR




<a00% B O1 ARIRQOWIR T

- PAYIELSID MBI,

Guinds Apusty

[912485 Sufrats04 "o O0 Wby

w1 Saltian

paidesse Mubig

DRI A

L0015 116t RIENTIER:

|
s Aok Ars,. CRTRRT

a Il ot
225081 20004 ST

ARG 0|5

LG IALE I Pt Dupg) ‘

1ON S.?....é dep ﬂ"oamuummmﬂu otAo[oydou090)




{ON B2y JO PIotd SppEd U o) dejy vorien;eag pun

e B 0 R
SEa0R AT | ST
e OV ORI

190V N S

IEENG AIBPINDOW]

R s Lt

2

e

e
V.r

g

i)

Wy




. DROIBEY POy %
- SOID00 JBIE M g
Br0esy ~von] RREEEEY
RIS Ao o

S10E e P

10N Bosy JO 5001 Purerdn ot 4o) dejy uoneneAs pueT

v
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