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ABSTRACT

A land use/land cover interpretation was carried out for the Region
du Sud of Haiti. Interpretations were derived f-om both Landsat
Thematic Mapper (TM) and Multi spectral Scanner (MSS) imagery, as
well as 1:40,000 scale aerial photographs for areas of cloud cover.
Ground truthing of interpretations was carried out from both the
ground and low flying light aircraft. The interpretation were
referenced to six 1:100,000 topographic sheets (5370, 5371, 5470,
5471, 5570, 5571) situated in the study area. Land use/cover
interpretation were then transferred to stable mylar bdase and

digitized to the CRIES GIS.
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OVERVIEW OF ACCOMPLISHMENTS
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The land use/cover interpretation for the Region du Sud of Haiti has
been a coorainated effort between Michigan States University's CRIES
Project and and Haiti's Ministere de l'Agriculture des Ressources
Naturelles et du Developpement Rural (MARNDR). BEvents leading up to
the completion of the assignment include:

1. Trainiag for Haitian personnel at MSU in visual interpretation of
Landsat imagery as well as diazo processing of analog satellite data.

2. Actual interpretation of satellite and aerial photography data by

both MARNDR and CRIES personnel at MSU and in Haiti.

3. On=site ground truthing of interpreted data by means c¢i low
altitude aerial and ground surveys.

4, Compilation of satellite interpretation and ground-truthing data
into a final stable mylar base.

5. Drafting of black line paper hard copy renditions as well as
reproduction of a stable mylar base.

6. Transfer of analog hardcopy interpretations into a digital format
through use of CRIES GIS.
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LISTING OF FILE ATTRIBUTE VALUES
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CODING ASSIGNMENT FOR ATTRIBUTES IN DIGITAL FILE ( )

LEGENDE

CARTE DES CULTURE et DE
LA VEGETATION NATURELLE

ZONE DE PLAINES ET VALLEES

”~ -
111 Cultures Specialisees

112

121

122

131

132

1111 Riz (1)

1112 Cane a Sucre (2)
1113 Banane (3)

1114 Cocotier (14)
1115 Vetiver (5)

1116 Cafré (6)

Cultures Vivrieéres Intensives

1121 Arboriculture Dominante (Agro-Forestier) (7)
1122 Culture des Plantes Dominante (8)

Monoculture Extensive
1211 Sisal (9)
Agriculture Mixte Extensive

1221 Cultures Vivieres Mixes (10)

1222 Savanes Arbustives - Treés Claires (11)
1223 Savanes Arbustives - Claires (12)

1224 Savanes Arbustives - Denses (13)

Foret Decidues

1311 Denses (14)
1312 Clairs (15)
1313 Trés Clairs (16)

FOoret de Coniferes
1321 Denses (17)

1322 Clairs (18)
1323 Tres Clairs (19)




)

)

()

(]

()

)

()

ZONES MONTAGNEUSES
211 Cultures Specialisées
2111 Riz (20)
2112 Canne A Sucre (21)
2113 Banane (22)
2114 Cocotier (23)
2115 Vetiver (21)
2116 Carfe (25)
212 Cultures Vivrieres Intensives

2121 Arbdoriculture Dominante (Agro-Forestier) (26)
2122 Culture des Plantes Dominante (27)

221 Monoculture Extensive
2211 Sisal (28)

222 Agriculture Vivrieres Mixte Extensive
2221 Cultures Vivrieres Hixee (29)
2222 Savaaes Arbustives = Tres Claires (30)
2223 Savanes Arbustives - Claires (31)
2224 Savanes Arbustives - Denses (32)

231 Foret Decidues
2311 Denses (33)

2312 Clairs (33%)
2313 Trés Clairs (35)

232 FOoret de Coniferes
2321 Denses (36)

2322 Clairs (37)
2323 Treés Clairs (38)

4QNES URRBANISEES

311 Centre National ou Regional (39)
312 Certre Rural (340)
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ZONES NON AGRICOLE
411 Marais

3111 Mangrove Cotiere (1)
4112 Marais Interieur (22)

412 Mines a Ciel Ouvert

5121 Pierre a chaux (43)
3122 Autres (34)

413 Zones St‘iiles

3131 Roche et Sable (45)
3132 Zone d' Erosion (46)
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FINALIZED CLASSIFICATION SCHEME
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LAND COVER/USE CLASSIFICATION SCHEME FOR HAITI
USING LANDSAT TM/MSS DATA - ADSII/CRIES.

The land cover/use categories, defined below, will be used to
establish regional and area-specific base line data reflecting
current land use information derived from Landsat. The satellite data
comprise high (TM) and low (MSS) resolution data, availadle as of mid
1986. The base line data, reflecting current land use, should bde
used in conjunction with potential land use, reflecting land use
alternatives and their estimated socio-economic benefits on an
aggregate and location-specific basis., This last estimate can bde
derived by the CRIES-AIS-YIELD model coupled vwith enterprise analysis
for representative farming systems identified.

The selected interpretation resolution (type size) is 9 hectares.
This represents the smallest unit of cartographic delineation on the
final map scale of 1 : 100.000 (or 3 x 3 nm.). To minimize mapping
units, two major resource domains are identified: The Flat Land
Resource Domain, in which most intensive agriculture production takes
place, and the Mountain Resource Daoamain which is characterized by
extensive, rain-fed agriculture of a primarily, subsistence nature.
The Flat Land Resource Domain represents the alluvial coastal plains,
the floodplains, their adjacent uplands, coastal and highland
plateaux with alopes of less than 8 percent. The Mountain Resource
DPomain encompasses the foothills and mountains, with slopes of 8
percent or more.

The current land use patterns of the Mountain Domain represent the
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severse impacts of erosion on s0il profiles and their associated water
holding capacity. In many cases soil profiles have become so shallow
that rain-fed agriculture is not longer possible. This is
characterized by the presence of many abandoned fields, the so-called
*rack Dois®™ and the visibility of parent material. These lands are

primarily included under the shrudb and grass savannah categories.
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CODE

1

FLAT LAND RESOURCE DOMAIRN

LAED COVER/USE CLASSIFICATION SCHEME FOR HAITI

IIILE

1 Intensive, Predominant
Cash Crop, Flat-Land
Agriculture,

111Intensive, Flat land,
Mornocultures.

1111

1112

1113

1114

1115

1116

Rice

Sugarcane

Banana

Coconut

Vetiver

Coffee

112 Intensive, Mixed
Flat Land Agriculture.

DESCRIPIZION

LAND USE ASSOCIATED WITH LOW-LAND
PLAINS AND ELEVATED PLATEAUX

Areas with more than 50% of the
land area incrops. Delineations
represent areas equal or greater
than 9 hectares.

Large & medium scaleagri-

culturewith dominatingmono-
cultures of contiguous areas
greater than or equal to 18
hectares.

Rice dominant crop including most
field conditions associated with
its production.

Sugarcanedominantcrop including
most field conditions associated
with its production.

Banana dominant crop including
most field conditions associated
with its production.

Coconut dominant crop including
most field conditions associated
with its production.

Vetiver dominant crop 1uciuding
most field condit’ons associated
with its production.

Coffee dominant crop including
most field conditions associated
with its production, including
shade trees.

Mixed small and medium-scale
farming systems. Delineation
represent areassqual or greater
than 9 hectares.
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1121

1122

Extensive,
Cash Crop,

Dominated by
Tree Crops

Dominated by
Non-Tree Crops

Predorinant
Flat Land

Agriculture.

121

1211

122

1221

1222

1223

1224

Extensive, Flat Land
Monocultures

Sisal

Extensive, Mixed
Flat Land Agriculture

Extensive, Mixed

Cropland

Open Grass Savannah

Sparse Shrud Savannah

Shrudb Savanaah

13 Forest in the Plains and
Plateaux

Mixed, small and medium-scale
agriculture. Agro-forestry (cash
and food crops under shade).
Field cultivation with dominant
shade trees (fruit trees, fuel
wsod species, etc.)

Mixed small and medium-scale
agriculture with numerous cash
and some food crops.

Areas with less than 50% of

land area inorops. Delineation
represent areas equal or greater
than 9 uectares.

Large and sedium scale cropping
with an area equal to or greater
than § hectares.Dispersed in
nature,

Sisal is the dominating orop.
All field conditions are
assosiated with sisal production.

Small and medium-scale fields
occupying less than 50% of the
land area. Delineations equal to
or graater than 9 hectares.

Mixed crops with limited grazing.
Crorz include scattered fields cof
corn,sorghum, sisal, vetiver,
beans, tubers, bananas, coconut,
and some fruit trees.

Uninproved Grassland with sparse
(<20%) shrudb cover. Grazing use
of the more recently abandoned
fields.

Grassland with sparse (40-70%)
shrub cover. Limited grazing
in abandoued fields.

Grasslard with dense (>70%)
shrub cover.Very limited grazing
in abandoned fields.

Forest cover with associated
crown closure percentages
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21

131

1

1

1313 Sparse Deciduous

132

1

1322 Open Coniferous

1323 Sparse Coniferous

Deciducus Forest

311 Dense Deciduous

312 Open Deciduous

Coniferous Forest

321 Dense Coniferous

MOUNTAIN RESOURCE DCMAIR

In
in

211

2111

2112

2113

2114

tensive Agriculture
the Mountains.

Intensive, Mountain

Monocultures

Rice

Sugarcane

3anana

Coconut

Broad leaf forest lands with
land areas equal to or

greater than 9 hectares.

Broad leaf Forest cover >70%
Broad leaf Forest cover 30-T70%
Broad leaf Forest cover <40%
Rwergreen soft wood forest
vith a land area equal to or

greater than 9 hectares.

Coniferous Forest cover >70%

Coniferous Forest. sover 40-70%

Ccniferous Forest cover <40¢%

RESOURCE USES ASSOCIATED WITH
FOOTHILLS AND MOUNTAINS

Agriculture associated with
mountain environments. Areas with
more than 50% of the land area in
crops. Delineations represent
arj>as equal or greater than 9
hectares.

Large & medium scale agriculture
with contiguous land areas equal
to or greater than 16 hectares.

Rice dominant crop including most
field conditions associated with
its production.

Sugarcanedominanterop including
most field conditiuns assoociated
with its production.

Banana dominant crop including
most field conditions associated
with its production.

Coconut domxinant crop including

most field conditions associated
w.th its production.

A
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2115 Vetiver

2116 Coffee

212 Intensive, Mixed Mountain
Agriculture

2121 Agro=forestry

2122 Mixed Agriculture

22 Extensive Mountain
Agriculture

221 Extensive Mountain
Monocultures

2211 Sisal

222 Extensive, Mixed

Mountain Agriculture

2221 Extensive, Mix
Cropland

2222 Open Grass Savannah

Vetiver dominant crop including
most field conditions associatead
with its production.

Cof.’ee dominant crop including
most field conditions associated
with its production, including
shade trees.

Mixed sxall to medium scale
farming systems occupying more
than 50% of 1land area.
Delineations represent areas
equal to or greater than 9
hectares. Limited marketing
orientation.

Mixed, small and medium-scale
agriculture with dominant tree crops
(scattered fruit trees, fuel wood,
construction woed. mangos, eta).

Small and mesZium-scile
agriculture witn scectered
corn, beans, potatoes, other
tuber crops, etc.

Agricultural land occupies less
than 50% cf the area delineated.
With theexceptionof monocultures,
primarily subsistence in nature.

Large and medium scale farming
systeas dominated by monocultures.
Delineations represent areas

equal to or greater than 18 hectares.

Sisal is the dominating crop.
All field conditions are
assoociated with sisal production.

Small and medium-scale fields
that ooccupy less than 50% of
land area delineated.

Mixed crops with corn, sisal,
vetivor, banana, coconut, beans,
potatoes, other tubers.

Unimproved Grassland with saparse
(<40%) shrub cover. Grazing use
of the more recently abandoned
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2223 Sparse Shrub Savannah

22

23 F

23 Shrub Savannah

orest in the Foothills

and Mountairs

231

232

31 Ur

41

3N

312

Non

411

Deciduous Forest

2311 Dense Deciduous
2312 Open Deciduous

2313 Sparse Deciduous

Conifarous Forest

2321 Dense Coniferous

fields.
Grassland with sparse (30-T0%)

shrub cover. Limited grazing
in abandoned fields.

Grassland with dense (>70%)
shrub cover.Very limited grazing
in abandoned fields.

Forest cover with associated
crown closure percentages

Broad leaf forest lands with
land areas equal to or

greater than 9 hectares,

Broad leaf Forest cover >70%
Broad leaf Forest c¢nver 303-T70%
Broad leaf Jo:.est cover <40¢%
Evergreen soft wodd forest
with a land area esqual to or

greater than 9 heciares.

Coniferous Foresat cover >70%

2322 Open Coniferous Coniferous Forest cover 30-T0%

2323 Sparse Coniferous

ban

National and Regional
Urban Centers

Rural Urban Centers

agricultural

Wetlands

Coniferous Forest cover <40%

Urban Land Use with a total land
area equal to or greater than 9
hectares.

Urban Centers with a total land
area of more than 18 hectares.

Small coamunities and associated
subsistence fa. ming with a total
land area between 9 and

16 hectaier,

No significant ag:sseviture
present.

Aress dominateq rnlmost equally
by vegetation and water with a
land area equal to or greater
than 9 hectares.
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4111 Coastal

4112 1Inland

312 Surface mining

3121 Limestone

4122 Other

513 Barren land

4131 Barren sand and rock

4132 Eroded areas

Wetlands in the tidal zone.
Mangrove swamps

Fresh water swamps

Areas with evidence of surface
extraction of 9 hectares or
greater.

Active or abandoned limestone
quarries.

Other surfoce mining including
bauxite.

Exposed or denuded areas of
of 9 hectares or greater.

Areas without vegetation cover,
including eroded areas.

Areas with locational evidence
of advancing and severe surface
erosion.
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LISTING OF FILES HEADERS
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“rta ame: S3

7000, ras

Nescr.otians

CRARTE SZ70-C0TEAUX  LANDUSE/COVER
Number of columns: 438
Number of rows: 193

Map arid x—-coordinate:

Map arid v—~coordinate:

Grid cell size x direction:

Grid cell size v _direction:
Ma:ximum attribute value:

Gevaraohic referencina svstem:

Uoper left column value: 8Q

Upoer left row value: 1952
5461900.0

2027300.0

100.0

100.0

255
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Fitae nams3 SI710L0L.ras

UBescriotrons

CARTE S371-0FERAMIE CANDUSE /CIOVER
Nomber ofF calumns: 514
Number of rows: 278
Map arid x—-cooardinates
Mao arid v—coordinates
Grid cell size x direction:
3rid cell size v _direction:
Maximum attribute value:s

Geoaraphic referencing svstems

Uooer left column value:?

Upoer

554000.0

2063000, 0

100.0

10000

2595

LITM

left row value:?:

1581
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File rname: S470LU.ras

flescriotions

CARTE S470-LES CAY

Number of

Number

Grid

Grid

ES LA&ﬁUSE/DDVER
columns: S532

of rows:s 355

Mac arid x-coordinate:
Mao arid v—coordinate:
cell size x dicrections

cell size v direction:

Maximum attribute value:s

Gevaraphic referencing svstem:

Uooer lerft column value!
Uooer left row value:d
HOH600.0
2027600.0
100.0
100.0

255

S17

1935
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Firle namz=: S471L.ras

Descriotinns
CARTE S471-BARADARE LANDUSE/COVER

Number of columns: 3530
Number of rows: 347
Mapo arid x—coordinate:
Map arid v—-coordinate:
Grid cell size x_direction:
Grid cell size v _direction:
Maximum attribute wvalue:

Geoaraphic referencing svstem:

Upper left column value:s

Uooer left row value:

L0TARE6. 0625

20462000.0

100.0

100,00

“y
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Frle mame: S570LUL.ras

ri1otion:

sC
CARTE S570-ARUIN LANDUSE /COVER

Number of columns: IS0
N.ombar of rows: 130
Map a 1d x—coordinate:
Mao arid v—-coordinate:
Grid cell size x direction:
Grid cell si1ze v _direction:

Maximum attribute value:s

Seoaraphic referencinag svstem:

ipoer left column value:

Upper Teft row valuye:

£53504. 0625

2023100.0

100.0

10

445
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Firle pname: SS710LU. ras

Descriotian:
CARTE SS57 1-ANSE-A~VEAL LANDILSE AS0VER

Number ¢f columnss S30
Number of rowss 324
Magp arid x=caaordinate:
Map arid v-coordinate:
Grid_cell size % Jdirection:
Breid cell size v direction:?
Ma:imum attribuyte valuye:

Sevaraphic referencing svstem:

poer left column value:

Uoper
AS2300.0
Z050000.90
100.0

100.0

leftt row value:!




APPENDIX B: HISTOGRAM OF FILES
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Raste

CARTE S&70-COTEALX

Attri
Valuye

BB Oy 0

IR I A e

b

Total
Total

Frenared bwvs

File name: SI70LLL. ras

r file

bute

number
numbenr

descrintion:

Number of
GSrid cells

AO
PPy
55
463
26463
L5770
a3z
3213
40
112

=
e

220

LANDUSE/COVER

CRIES-GIS /7 Michiasan State

Number of
hectares

Universityv

S4211.00
10.00
1409.00
1718.00
793.00
317.00
257.00
50.00
W2, 00
55.00
24468.00
26463.00
6570.00
433.00
3218.00
&60.00
113.00
82.00
220.00

of non zero arid cellsg: 29723

of arid cells: 24534

Percentage of
non zero arid cell

0.00
C.04
4.73
S.79
2.67
1.07
0.87
Q.21
7.43
Q.19
31.86
8.96
22.11
1.63
10.83
Q.21
0.40Q

i
L=

0.7%




Freoared bv: CRIES-GIS 7/ Michiagan State Universitv

File name: S371LU. ras

Raster file descriotion:

ZARTE S371-JERAMIE LANDUSE/ZOVER

Attribute Number of Number of Percentage of
Value Srid cells hectares non zero aridg cells

Q 243530 34530. 00 Q.00
1 111 111.00 0.07
7 [0359 S059. 00 3.14
=2 4963 4963.00 2.10
10 894 894.00 0.56
12 351 361.00 Q.23
26 24319 24319.00 15.47
2 28724 28794.Q0 17.995
2% 30714 30714.00 12.15
30 LD64 &064.0Q0 3.72
31 17774 17974.00 11.21
32 P2 P22.00 0.5%
332 1362 1362.00 0.35
34 17023 17028, Q0 10.462
25 14597 14597.00 .10
ey 220 280,00 Q.13
27 L0332 &083, 00 3.50
3% 109 102.00 Q.07
40 110 110.0Q0 Q.07
41 175 1735.00 0.11
45 =2 42.00 Q0,03

Total number af non zero arid cell
T Tatal number of arid cells: 193043

i)
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Frevared tbive

File name:

T

Raster fFi

CARTE S470-LES

Attribute
Valye

v v s ——— o o —

GNP R - D0 N =D

-~
b

~ .:x:l L d

B G LI DU L) BRI NI b)Y o

P
rY =D

4%

Total number of
Total number of

CAYES

descriotions

Number of
Grid cells

CRIES=-153IS Michiaan

S470L.U. ras

LANDUSE /COVER

Number oF
hectares

State Universitv

23004

15613
[0
Ny

it

'.
RUROI AR Y

| O]
-.0

NN L N e DD D
-:. £

-
i
N

non zervo arid cells:s

arid cells:

23372.00
2804. 00
10431.00
S219.00
118%6.00
2709.00

443,00

553.00
12553.00
23004.00
15613.00

/;": 1 . 00
216,00
7Q Q0

1043937

FPercentage of
non ero arid cel)

0.00
2.48
A
7.33
11.34
2.5%
Q.43
0.53
11.97
21.92
14.38
7.71
2.63
0.465
0.2
Q.12
0.04
2.34
Q.07
1.57
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Frepared bv: CRIES-GIS / Michiocan State Universitv

File name: S471LU.ras

Rasteir file descrivtion:

CARTE S471-BARADARE LANDUSE/CCVER

Attr.ibute Number of Number of
Value 3rid cells hectares

0 437355 487355.0Q00

1 554 584,00

= 40 40,00

7 J623 3623.00Q
= 33200 5300.00
10 1995 1995.00
11 &4 64,00
12 258 353.00
13 3205 23205.00
= 2702 27024.00
27 17219 17919.00
=7 274463 29463.0Q
20 17935 1735.00
=1 10237 10287.00
2 140462 14062.00
=4 10137 10137.00
25 23 722.00
ey 44 44.Q0
=7 1420 1420.00
4 Se S2.00
41 1734 1234.00
45 70 70.00

Total number of non e

re arid cells: 135155
Total number of arid cel

Is: 183910

)

{)

o)

Percentage of

non Zero arid cell

0.00
¢.44
0.03
2.469
3.93
1.43
0.05
0.27
6. 08
20.00
13.26
21.80
1.33
7.462
10.41
7.%4
0.54
Q.04
1.04
Q. 05
1.44
Q.06

a'A
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Frepared bv:

File names:

Raster file descripotiont

CARTE SS70-AGQUIN LANDUSE/COVER

Attribute
Value

41
45

Number of
Grid cells

CRIES-GIS 7/ Michiaan

S5370LU.ras

- ~':.
S

0O

QF
>:
27
2737
10744
1372
&336
4y
3211
7372
3929
&13
11695
S111
7&
L&7
477

- (0

W

Number of
hectares

State Universitwv

27.00
2737.00
19744.00
1372.00
6336.00
94%.00
3211.00
7972.00
Sv29.00
613.00
114%5.00
S$111.00
78.00
667 .00
477.00

Toatal number of pon zero arid cells: 41591
Total number of arid cells:

Percentage of

non zero arid celil:

0.00
Q.29
Q.05
4.4S

17.45

- Lo Tond
- el

il.10
1.55
S.22

12.95
P.bZ
1.00

13,979

13.17
0.13
1.09
Q.73
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Freparead bwvs

File name:s

SE57 e

Raster file description:

CARTE

Attrib

—— i w — —

41
Qi
4%

Total
Total

557 1-ANSE-QA-VEAL

ute Number o

Grid cells

e as

LRIES-GIS / Michiagan State

LANDUSE/COVER

T Number of

hectares

University

numbtier of non

35791
240
6585
16715
2130
1426
2347
SSSY

2171s

[ VO
i

o> i

i3 b

o0 N L) 0 D)
PR OGNS RN

TerQ

arid cells:

number of arid cells: 113720

385791.00
340.00
6585.00
16715.00
2180.00
14246.00
584%°, 00
2559.00
2171&5.00
4535. 00
&8592.00
2656.00
30.00
17.00
279.00
382.00
t6.00

Fercentage of
zero arid cells

noon
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