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ABSTRACT

A land use/land cover interpretation ~as carried out for tne Region

du Sud ot Haiti. Interpretatlona were derived t'o. both Landsat

Thematic Mapper (~M) and Multi spectral Scanner (MSS) imagery, as

well as 1:40,000 scale aerial photographs tor areas ot cloud cover.

Ground truth1ng ot 1nterpretat1ona waa carried out from both the

ground and low tly1ng light a1rcratt. The interpretation were

referenced to six 1:100,000 topographic sheets (5310, 5371, 5410,

SllT1, 5570, 5571) situated in the study area. Land use/130ver

interpretation were then transferred to stabl& mylar base and

digitized to the CRIES GIS.
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I. OVERVIEW OF ACCOMPLISBMBRTS

(



The land use/cover interpretation for the Region du Sud of Haiti bas

been a coorainated etfo~~ between Michigan Stats University's CRIES

Project and and Haiti's Ministe~e de l'Agrioulture des Ressources

Naturelles et du Dev.loppement Rural (MARIDR). Events leading up to

the completion ot the assignment include:

1. Traini~g for Haitian personnel at MSU in visual interpretation o~

Landsat imagery as well as diazo prooessing ot analog satellite data.

2. Actual interpretation ot satellite and aerial photography data by
both MARNDR and CRIES personnel at MSU and in Baiti.

3. On-site ground truthing ot interpreted data by meana or low
altitude aerial and ground surveys.

4. Compilation of satellite interpretation and ground-truth~ng data
into a tinal stable mylar base.

3. Drafting of black line paper hard oOPY renditions as well as
reproduction ot a stable mylar base.

6. Transter ot analog hardoopy interpretations into a digital tor.at
through use ot CRIES GIS.
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II. LISTING OF FILE ATTRIBUTE VALUES



CODING ASSIGNMENT FOR ATTRIBUTES IN DIGITAL FILE ( )

LEGEND!

CARTE DES CULTURE et DE
LA VEGETATION NATURELLE

ZONE DE PLAINES iT VALLEES
JII" ,

111 Cultures Speclallaees

1111 Biz (1)
1112 Cane a Sucre (2)
1113 Banane (3)
1114 Cocotier <_)
1115 Vetlver (5)
1116 Car' (6)

112 Cultures Vlvrleres Intenslves

1121
1122

Arborlculture Do.inante (lgro-Forestler) (1)
Culture des Plantes Doalnante (8)

121 Monoculture Extensive

1211 Sisal ( 9)

122 Agrloulture Mixte Extenslve
...

(10)1221 Cultures Vlvierea Mlxes
1222 Savanes Arbu.tlvea - Tr~s Claire. ( 11)
1223 Savanes Arbu.tlves - Clalre. (12)
1224 Savanes Arbu.tives - Denses (13)

131 Foret Deciduea

1311 Denaea (14)
1312 Claira (15)
1313 Tr~a Clalr!' (16)

132 Foret de Conlteres

1321 Denaea (11)
1322 Claira (18)
1323 Trea Clalra (19)



ZONES KOHTAGHEuSES
, ,

211 Cultures Speolallsees

2111 Blz (20)
2112 Canns A Sucre (21)
2113 Banane (22)
211~ Cocotler (23)
2115 Vetlver (2_)
2116 Cate (25)

212 Cultures Vlvrl~res Intenslves

2121 Arborloulture Do.lnante (lgro-Foreatler) (26)
2122 Culture des Plantes Do.lnante (21)

221 Manaculture Extenslve

2211 Slsal (28)
...

222 Agriculture Vlvrieres Mixte Extenalve

....
2221 Cultures Vlvrieres Mlxea (29)
2222 Savanes lrbustlvee - Tr~s Clalres (30)
2223 Savanes lrbustlves - Clalrea (31)
2224 Savanes lrbustives - Denses (32)

231 Foret Deoidues

2311 Denses (33)
2312 Clalrs (3Jt)
2313 Trls Clalra (35)

232 Foret de Conireres

2321 Denaea (36)
2322 Claira (31)
2323 Tres Cla1rs (38)

ZONIS gBBANISSIS
,

311 Centre National ou Reg10nal (39)
312 Cectre Rural (JtO)

/



ZONiS XQX AQRICOLE

411 Marais

11111
....

(111)Mangrove Cotiere
~ 11112 Marais Interieur (112)

412
....

Mines a Ciel Ouvert

~121
"'- (43)Pierre a ohaux

4122 Autres (44)

Zones
,

413 Steriles

4131 Roche et Sable (45)
4132 Zo De d' Erosion (46)

- (I



rII. FINALIZED CLASSIFICATION SCHEME
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LAND COVER/USE CLASSIFICATION SCHEME FOR HAITI
USING LANDSAT TH/HSS DATA - ADSII/CRIES.

the land cover/use categories, defined below, vill be used to

establish regional and area-specific base line data reflecting

current land use information derived from Landsat. The satellite data

comprise high (TN) and lov (HSS) r&solution data, available as of mid

1986. The base line data, reflecting gurr,nt land use, should be

used in conjunction vith pgt.ptla~ land use, refleoting land use

alternatives and their estimated socio-eoonomio benetits on an

aggregate and looation-speoific basis. This last estimate can be

derived by the CRIES-A IS-YIELD model coupled with enterpr1se analysis

tor representative tarming systems 1dentit1ed.

The selected interpretat10n resolution (type size) is 9 heotares.

This represents the smallest un1t ot cartograph10 delineat10D on the

final map scale ot 1 : 100.000 (or 3 x 3 m•• ). To min1m1ze mapping

units, two major resouroe domains are identified: The Flit Lind

R'3Qurg. Dgmaip, 1n whioh most 1ntens1ve agr10ulture produot1on takes

place, and the H~taip R,sQurg, DO_lip wh10h is charaoterized by

extens1ve, ra1n-ted agr1culture ot a primar1ly, suba1stenoe nature.

The Flat Land Resource Doma1n represents the alluv1al coastal pla1ns,

the tloodpla1ns, the1r adjacent uplands, coastal and h1ghland

plateaux with slopes ot less than 8 peroent. The Mounta1n Resouroe

Domain encompasses the toothills and mountains, w1th slopes of 8

per('ent or more.

The current land use patterns ot the Mounta1n Domain represent the



severe i:pacts ot erosion on soil protiles and their associated water

holding capacity. In many cases soil protiles have become so shallow

that rain-fed agriculture is not longer possible. This is

characterized by the presence ot many abandoned tields, the so-called

wrack bois· and the visibility ot parent material. These lands are

primarily included under the shrub and grass savannah categories.



LA.D COYEI/USE CLASSIFICATIO. SCBEME FOB BAITI

~ TITLE

1 FLAr LA.D IESOUICE DOaAI.

11 Intensive, Predominant
Cash Crop, Flat-Land
Agriculture.

111lntensive, Flat land,
M"r.locul tures.

DESCBIP.!OR

LA.D USB ASSOCIArBD WITS LOV-LA8D
PLAI.S A.D ELBYArED PLArBAUI

Areas witb aore tban 50S ot the
land area incrops. Delineations
represent areas equal or greater
than 9 bectares.

Large & medium scaleagri-
culturewith dominatingmono­

cultures of contiguous areas
greater than or equal to 18
bectares.

1111 Rice Rice dominant crop including most
field conditions associated with
its production.

1112 Sugarcane Sugarcanedominantcrop including
most field conditions assooiated
with its production.

1113

1114

1115

111 t'

Banana

Coconut

Vetiver

Cofree

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

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

Vetiver dominant crop inoludicS
most field oondit~ons assooiated
with its production.

Cofree dominant crop including
most field oonditions asaooiated
with its production, inoluding
shade trees.

112 lntensi ve, Mixed
Flat Land Agrioulture.

Mixed small and medium-scale
farmins s1steas. Delineation
represent areaaequal or sreater
tban 9 hectares.

\tI'



1121 Dominated by
Tree Crops

;122 Dominated by
Hon-Tree Crops

12 Ext6nsive, Predo~1nant

Cash Crop, Flat Land
Agriculture.

121 Extensive, Flat Land
Monocultures

1211 Sisal

122 Extensive, Mixed
Flat Land Agriculture

1221 Extensive, Mixed
Cropland

1222 Open Grass Savannah

1223 Sparse Shrub Savannah

1224 Sbrub Savan.lab

13 Forest in the Plains and
Plateaux

Mixed, small and medium-scale
agriculture. Agro-torestry (cash

and tood crops under shade).
Field cultivation witb dominant
sbade trees (truit trees, tuel
w:,od species, etc.)

Mixed saall and medium-scale
agriCUlture with numerous cash
and some ~ood crops.

Areas with less than 50J o~

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

Large and wediua scale cropping
with an area equal to or greater
than 9 hectares.Dispersed i~

nature.

Sisal is the doainating orop.
All tield oonditions are
assoGiated with sisal produotion.

Saall and medium-scale tields
ooouP1ing less than 50S ot the
land area. Delineations equal tQ
or gr2ater than 9 hectares.

Kixed crops with limited grazing.
Cror~ include scattered fields or
oornrsorghua, sisal, vetiler,
beans, tUbers, bananas, oooonut,
and soae truit trees.

Unimproved Grassland with sparse
«-OS) shrub oover. Grazing use
ot the more reoentl, abandoned
fields.

Grassland witb sparse (_a-70S)
shrub oover. Limlted grazlng
in abando~ed rlelds.

Grassland wltb dense (>10S)
shrub cover.Ver1 limited grazing
in abandoned flelds.

Forest cover wlth asso~iated

crown olosure percentages
L



131 Deciduous Forest

1311 Dense Deciduous

1312 Open Deciduous

1313 Sparse Deciduous

132 Coniterous Forest

1321 Dense Coniterous

Broad leat torest lands with
land areas equal to or
greater than 9 hectares.

Broad leat Forest cover >70'

Broad leat Forest cover 110-10'

Broad leat Forest cover <!1O'

R.·~green sott wood torest
~ith a land ares equal to or
greater than 9 hectares.

Coniterous Forest cover >70'

1322 Open Coniterous Coniterous Forest.~over 110-10'

1323 Sparse Coniterous

2 HOUITAII IBSOUICB DCHAII

21 Intensive Agriculture
in tbe Mountains.

211 Intensive, Mounta1n
Monocultures

2111 R1ce

2112 Sugarcane

2113 Banana

2114 Cooonut

Coniterous Forest cover <!1O'

IBSOU.CE USES ASSOCIATED VITH
FOOTHILLS AID HOUITAIIS

AgricUlture associated with
mountain environ.ents. Areas with
aore than 50S ot the land area 1n
crops. Del1neations represen,
ar1as equal or greater than 9
hectares.

Large ••ed1u. scale agricUlture
w1th cont1guous land areaa equal
to or greater than 16 heetarea.

R1ee dom1nant crop 1ncludlng moat
tleld cond~tlons aasoo1ated wlth
1ts product1on.

Sugaroanedoa1nantc~oplncludinl
moat tield oond1t1~na assoolated
wlth 1ta produotj~n.

Banana do.inan~ crop lncluding
most tleld oon4ltlona assoolated
wlth its product1on.

Cooonut domlnant crop 1nolud1ng
.ost tleld oondltl~na assoclated
w~th ita productlon.



2115

2116

Vet.iver

Coft'ee

Vetiver dominant crop including
most field oonditions associatad
witb its production.

Cottee dominant crop including
most. field conditions associated
witb its production, including
sbade trees.

-

212 Int.ensive, Mixed Mountain
Agriculture

2121 Agro~t'orestry

2122 Mixed Agriculture

22 Extensive Mountain
Agriculture

221 Extensive Mountain
Monooultures

2211 Sisal

222 Extensive, Mixed
Mountain Agriculture

2221 Extensive, Mix
Cro~land

2222 Open Grass Savannab

Mixed s&all to medium scale
t'araing syste.s ocoupying aore
tban 50S ot land area.
Delineat.ions represent areas
equal to or greater tban 9
bectares. Liait.ed marketing
orientation.

Mixed, saall and .edium-soale
agricult.ure with dominant tree orops
(aoattered truit trees, tuel wood,
oonstruotion wo~d~ mangos, eto).

S••ll and meG1um-so~le

agrioulture witD aC4,tered
oorn, beans, potatoes, otber
tuber crovs, eto.

Agrioultural land ocoupies less
than 50S ot the area delineated.
Witb theexceptionot monooultures,
primarily subsistence in nature.

Large and medium scale taraing
systems dominated by monooultures.
Delineations represent areas
equal to or Ireater than 18 heotares.

Sisal is the dominating crop.
All tield conditions are
associated with aiaal produotion.

Small and medium-soale tields
that ocoupy lesa than 50S ot
land area delineated.

Mixed ,orops with corn, sisal,
vetivor, banana, oooonut, beana,
potatoe., other tubera.

Unimproved Grassland with sparse
«40S) ahrub oover. Grazing uae
ot the more recently abandoned

;/



2223 Sparse Sbrub Savannab

222~ Shrub Savannah

23 Forest in tbe Foothills
and Hountaics

231 Deciduous Forest

23 1 1 Dense Deciduo~s

2312 Open Deciduous

2313 Sparse Deoiduous

232 Conitarous Forest

2321 Dense Coniterous

tields.

Grassland witb sparse ('O-70S)
sbrub cover. Limited grazing
in abandoned tields.

Grassland with dense (>70~)

shrub oover.VQry liaited grazing
i~ abandoned tields.

Forest cover with associated
crown olosure percentages

Broad leat torest lan~s with
land areas e~ual to or
greater than 9 hectares.

Broad leat Forest oover >10S

Broad leat Forest c~ver 'J-10S

Broad leal' :'o,''!st covfltr <'as

Evergreen sott wo~d torest
vith a land are~ .qual to or
greater than 9 heot~re~.

Coniterous Forest cover >10S

2322 Open Coniterous Coniterous Forest cover 'O-70S

2323 Sparse CODiterous

31 Urban

311 Rational and RegioDal
Urban Centers

312 Rural Urban Centers

41 Non agricultural

411 Wetlands

Coniterous Forest oover <'as
Urban Land Use wlth a total land
area equal to or greater than 9
hectares.

Urban Centers vlth a total land
area ot .or. than 18 heotare ••

Saall ooaaanltles and assoolated
subslstenoe ta.~·.1nc vi th a total
land area betveiltn 9 and
16 heota.e,,:.

No slgnit1cant ag~~o~lture

present.

Are.a domlnated r.l~~£t equally
by vegetatioD and water with a
land area equal to or greater
than 9 hectares.



Jllll Coastal

4112 Inland

Jl12 Surtace mining

Jl121 Limestone

lI122 Other

Jl13 Barren land

_131 Barren sand and rock

lI132 Eroded areas

Wetlands in the ti~al zone.
Mangrove swamps

Fresh water swamps

Areas w~th evidence ot surtace
extraction ot 9 hectares or
greater.

Active or abandoned li.estone
quarries.

Other surt~ce aining includ~nl

bauxite.

Exposed or denuded areas or
ot 9 hectares or greater.

Areas without vegetation cover,
including eroded areas.

Areas with locational evidence
ot advancins and severe aurtace
erosion.

A
I
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~-, 1,.. "~I1,,~: 5370LU. ra.s

0 ...:. S c r· .. [. t 1 .:. n :

CARTF ~:::70-r::OTEAUX LANDUSE/COVER

Ny~~er of colu~ns: 438

Number of rows: 193

Uooer left column value: SO

UDoer left row value: 1958

Mao arid x-coordinate: 561900.0

M~o arid v-Coordin~te: 2027300.0

GIf'" ideell s i z e x d ire c t ion: 100. 0

Gri.;1 c<:.-11 size v dir<:.-ction: 100.0

Maximum attribute value: 255

Geoaraohic referencino svstem: UTM

•



ih~ S C j' 1. Co t 1. I) " ~

CARn:: '::;:::71-.,I!:="RAI1Ic LANDUSE/COVEF"

NumDer of columns: 516

NIJmbel'" of I"'ows: 378

UOO~I'" l~ft column valu~: 1

M~o .]I"'id x-c 0') I'" d i no!t.'C ~: 554000.0

M~o (ll"'id v-i: 00 1"'('1 i nate: 2065000.0

(kid C~ 11 size >c: dir-~ction: 100.0

Gr'id c~ 11 si::12' \I ,,:it I"'l."'ct Ion: 1()o. (I

/'1a.ximum attl"'lbut~ value: 255

Ge09raohic l"'ef~l"'encin~ system: UTM

•



Fll@ name: 5470LU.ras

n~ <; ,: r- 1 D t i .:,n :
CARTE 5470-LES CAVES LANDUSg;COVER

Numb~r- of columns: 532

Number of rows: 355

UDoer- l~ft column v~lue: 517

Uooer l~ft row valu~: 1955

Mao oJl"'ld x-coordinate: 605600.0

M~o oJrid v-coor.jinate: 2027600.0

Gr i.j (":ell si%e x direction: 100.0

Gr i.j ce 1 1 si%e v ojirection: 100.0

Maximum attribute value: 255

GeooJr~ohic r-eferencin~ system: UTM

,
"



1=11.=- nami'.-: 5471L.U.r·a.~

(Ii> 5 C r' i 0 t i ., n:
CARTE 5471-BARADARE LANDUSE/COVER

Numb~r of columns: 530

Number of rows: 347

UDDer l~ft column valu~: 516

UODer left row valu~: 1611

I

Mao arid x-coordinate: 605496.0625

Mao arid v-coordinate: 2062000.0

Grid cell siz~ x direction: 100.0

Grid cell size v direction: 100.0

Maximum attribute value: 255

GeoaraDhic referencina svstem: UTM

,
"I

p



Fll~ name: 5570LU.ras

De s c r 1 (. t i.:. n :
CARTE 5570-AQUIN LANDUSE/COVER

Numt-er- of col umns: 530

Nwmb~r of rows: 180

Uooer left column value: 1046

Uooer left r~w value: 1950

Mao a ld x-coordinate: ~,58504.0625

Mao arid Y-coordinate: 2028100.0

Gria:J c ell size x direction: 100.0

Gr'ia:J cell sIze v dIrection: 100.0

Ma .~< 1 mu Rl attribute value: 255

Geooraohic referencino system: UTM



r- 11 'd: "'''''ITI~: 5571LU. r-a$

De s c r- lot 1 0) r. :
GART~ 5571-ANSF-A-VEAU LANDUSE!COVER

Number of rows: 224

Uooer left column value: 1044

UDDer left r.,w val ue: 1731

-
•

Mac· .]r id :x:-c·,ordin"l.te: 658300.0

MaD arid v-coordinate: 2050000.0

Grid cell si::e x dir"ection: 100.0

Gr-id ce 1 1 size v direction: 100.0

MaXlffium attribute value: 255

GeoaraDhic refe"'encin~ system: UTM



APPENDIX B: HISTOGRAM OF FILES



Prenared by: CRIES-GIS I Michi~~n State University

File name: 5370LU.ras

Raster file descriotion:

CARTE 5370-COTEAUX LANDUSE/COVER

,

Attribute Number of Number of Percentao;1e of
Value i3rid cells hectares non zero 9 rid cell
--------- ---------- ----------------- ------------------

0 54811 54811.00 0.00
1 10 10.00 0.04
7 1409 1409.00 4.75
8 1718 1718.00 5.79

10 7'?:3 793.00 2.1:>7
11 :317 :317.00 1.07
1·... 257 257.00 0.87,=,.

1'-' 60 60.00 0.21-:;)0.. 26 2222 ·~222.00 7.48
27 55 55.00 0.19
29 '?468 ';'1468.00 31.86
30 2663 261:>3.00 8.96
31 6570 6570.00 22.11
~::~: 4:::3 483.00 1.63
:34 :321:3 :3218.00 10.83
:35 60 60.00 0.21
40 118 118.00 0.40
41 :32 82.00 0.28
45 220 220.00 0.75 ~

Tot~l number of non zero arid cells: 29723
Tot~l number of arid cells: 84534



Pr~oar~d Dv: CRIES-GIS / Michl~an State Univ~rsitv

Fil~ nam~: 5371LU.ras

Rast~r file descriotion:

CARTE 5371-JERAMIE LANDUSE/COVER

Attr·ibIJt@
Value

o
1
7
......=.

]0
1 '-:0..:..

26
27
29

8:3
34
:35

:::7

40
41
45

Number of
Grid c~l1s

34580
111

5059
4963
894
3(,1

24:::19
28794
30714

6064
17974

92';'1
1362

17028
14597

280
6083

109
110
175

42

Numoe .... of
hectares

34580.00
111.00

5059.00
4963.00
894.00
361. 00

24819.00
28794.00
30714.00

6064.00
17974.00

929.00
1362.00

17028.00
14597.00

280.00
6083.00

109.00
110.00
17':J.OO
42.00

Pe .... centage .::-f
non zero a .... iO cells

0.00
0.07
3.16
3.10
0.56
0.23

15.47
17.95
1·? 15
3.78

11. 21
0.58

10.62
9. 10
0.18
3. :::<)

0.07
0.07
O. 11
0.03

Total number of non z~ro a .... ld c@lls: 160468
Total number of arid c@lls: 193048



Preoared bV~ CRIES-GIS I M1chioan State Unlversitv

File name: 5470LU.ra~

Rast~r fil~ de~criotion:

CARTE 5470-LES CAY~S LANDUSE/COVER

At t r' i blJt .... Number .:.f Number ~f Perc: entage ~f

Value GrId eel 1 s hectares non zero !2rid eel 1

--------- ---------- ----------------- ------------------
-

0 :33:37:~ :33873.00 0.00
1 2804 2$04.00 2.68
..... 10481 10481.00 9.99.:.

7 :=:219 8219.00 7.83
8 11896 11896.00 11.34

10 2709 2709.00 2.5·~

1.j 443 443.00 0.43
1. :? 553 553.00 0.53
2(:. 12558 12558.00 11.97
27 23004 23004.00 21.92
2'~1 15613 15613.00 14.88
:30 80'?1 8091.00 1.71
:31 280::: 2E:08.00 Z.68
:.-;::~: 6:31 6:31.00 0.65
37 216 216.00 0.21
:?-:'~I 179 179.00 0.18
40 ·~.-t 38.00 0.04...;,.:.
41 2979 297'?00 2.84
4'":' 70 70.00 0.07.:.

45 1645 1645.00 1.57

Total number of non zero arid cells: 104987
Tot-a I rlumb"er Oi; 'Jrid c~\lls: 188860



Pr~o&red by: CRIES-GIS / Michiaan State University

File name: 5471LU.ras

Ra.stei' fi le .jescriotion:

CARTE 5471-BARADARE LANDUSE/CCVER

Attr- J.blJte
Va.lue

I)

1.-,
.::.

7
:::

10
11
1 ·-·.:..

1 '-·.;.

26
27

:31

34
:35
3e.
:37
40
41
45

Number of
Grid cells

48755
584

40
3623
5300
1995

64
358

8205
27024
17'?19
29463

17';;>5
10287
14062
101:37

/
.......-..::. ......
44

1420
58

1934
70

Number of
hectares

4:::755.00
584.00

40.00
3623.00
5300.00
1995.00

64.00
35:3.00

8205.00
27024.00
17919.00
29463.(.)0

1795.00
10287.00
14062.00
10187.00

723.00
44.00

1420.00
5:::.00

1934.00
70.00

Percent&t;Je of
non zero 9rid cl!l' •

0.00
0.44
0.03
2.69
3.93
1.48
O.OS
0.27
6.08

20.00
13.26
21.80

1.33
7.62

10.41
7.~4

().54
0.04
1.06
0.05
1.44
o. <,,16

Tot~l number of non ze~o ~rid cells: 135155
T.)t~.l number of arid cell s: 183910 I



P~eDa~ed by: CRIES-GIS / Mic~iaan State Unlve~sltv

File name: 5570LU.~~s

Raste~ file deSc~lDtion:

CARTE 5570-AQUIN LANDUSE/COVER

Att~ibute

Va 1 ue

o
1
4
7
8

10
1...·..::.

13
26
27
29
30
31
32
40
41
45

Numbe~ of
G~id cells

33809
173

27
2737

10744
1872
6836

949
3211
7'?72
5929

613
11695
8111

78
667
477

Numbe~ of
hecta~es

33809.00
173.00
27.00

2737.00
lQ?44.00

1372.00
6836.00

949.00
3211.00
7972.00
5929.00

613.00
11695.00
8111.00

78.00
667.0l)
477.00

Percentage of
non ze~o grid cell~

0.00
0.29
0.05
4.45

17.45

11. 10
1.55
5.22

12.95
9.63
1.00

18.9';;>
13.17
0.13
1.09
0.7:::

Total numbe~ of non ze~o a~id cells: 61591
Total numbe~ of a~id cells: 95400

1

1j)



Preoaren by: CRIES-GIS I Michioan State UnlverSltv

Fil~ name: 5571LU.ras

CARTE 5571-ANSE-A-VEAU LANDUSE/CO~ER

Att .... lhute Number (If Number of P~rC'~nta.ge of
Value Grid cells hectares no:", zero grid cells
--------- ---------- ----------------- -------------------

(I 35791 35791.00 0.00. 340 340.00 0.41A.

7 6585 6585.00 7.95
:3 16715 16715.00 20.16

1.0 21:30 2180.00 2.63
12 1426 1426.00 1. 72
2(:- :384'? :3849.00 10.68....... :=:559 8559.00 10. :33'::'1

2·~ 2171::: 21718.00 26.19
30 4535 4535.00 5.47
::::1 8592 8592.00 10.37
32 2656 2656.00 3.21
:::-;.. 30 30.00 0.04
4() 17 17.00 0.03
41 279 279.00 0.34
4::;,: 3:32 382.00 0.~·7

45 66 b6.00 0.0:3

Total number of non z~ro arid cells: 8292'?
Total number of arid cells: 11:::720



APPENDIX C: CHARACTER HAPS

(SCALE 1 : 300,000)

I



Preo~red by: CRIES-GIS I Michl~an State Universitv
Tuesdav Januarv 01. 1980 Time 01:23

File n~me: 5370LlI.ras

000111111111111122222222222223333333333334444444444444555
889011234556788901223455678990123345667890012334567789001
086319752086419753086429753186420853197420863197520864197

1958
1'?72
1985
1999
2013
2027
2040
2054
2068
-;'081
2095
2109
2123
2136
2150

UUSSSSSSSSSSSYYYSUXXXXUUXXXSWWSSS
UUlIUUUUUUUUUUUUUUUUS8UUSS8SSSSSPPSXXXTSSUXXXXXXPPSWWW

OOOUSSSSUUSSSSUU 7888SPPTPPPPUUSP7PPPPPSUSSPPXS
AOAAAOOOCOHi 77TTTTTTTSSSSSSUPSUPPSUUUUUX

TSUUSSSSSSSSPSXXXXXSSSS
d7UU7LIlIllU888XXXXXXXXXS

USSi TUSSX XUUUXSSS
TUSSSSSSULISSP

UT7T7SSS7UTS
TTSSS7SPS

88TTTTSS
8STTT

77
o

000111111111111122222222222223333333333334444444444444555
889011234556788901223455678990123345667890u12334567789001
086319752086419753086429753186420853197420863197520864197

1958
1972
1985
199';>
2013
2027
204c)
2054
2068
2081
2095
2109
2123
2136
2150

­.,

CARTE 5370-COTEAUX LANDUSE/COVER



M.a.DDina Print
Directive SVlTlb.) 1 Fre'J IJ€' nc v

0 571
7 7 12
:=: ::: 14

10 0 9
11 A 4
13 C: 1.- 18 H 1
26 P 24
29 S :::9
30 T 24
31 1I 60.....-., W 5.:>..::Jo

34 X 35
::::5 y 3
40 oj 1
45 i 2

--

~.

I



Preoa~ed by: CR17S-GIS I Mlchlu~n Stat~ Unlv~rsltv

TIJeSd""V ,_I""rtlJar'v 01_ 19:::0 Time 01: 12

Fll~ name: 5371LU.ras

00000000000001111111111111222222222222233333333333334444444444444555
00123345677890012334567789001233456778900123345677890012334567789001

- \9642975208631964297520853196429752085318642975208531864197520853186

1~:31

1.594

1607
162(\
16:3:3
1646
165';'
1. f:. 7"2

1698
1711
1.724
17:'37
1750
1763
1.776
17:39
1802
1815
1:;::28
184 ..
1:354
18/:.7
l:::::::<)
1893
1906
1919
J ':;l':'::2
194!:.
1958

uu ,j 8UUUUUU88UlIS
TT TTT UUUUU::::US8UULlUUUUUUUUTS

p PPPTTTTT8TTSUSSUSLlUUUUUUUUUUUlITTTSc
:::8F'TF'F'F'PSSS8:38TPSPPPSS XXUUtJULlIJSSSUTUTTT777

888S8F'PPPTPPPS8~SXXXSXSXSXXXXXXSSSSSSTTQQS7QQQ87

BBPPPPTTTPPSSXXXXXXSSXXXXXXSSSSSSSSSUIJUU8QUUUU7UUU7S8
17PPPPPPXXXQXXXXSXXXXTTTTTSSS888888UUUQQQUQ77PPUUUUUU7OOV
ePTPTP:;X XXOQX XXXTTTTS==;::::SSSSS88P'~QSSSSSQQQQ7PPPUlIUULII-'7VVVV
PPPPSTPrTTQPQXQTQPTSPPPPS7PPQQPQQQ~QQQQQQQ7QUUUUUUUQQQQPS

d 7PQPTPPTPPQQQG!,;!Qld77 "77P7777G!QI~QQQQQQQQQQQQQPQQQUQQQQQQ';'QQ'~
7PP7XXXXXXTQQQP7777777777PPPQQQQQQQQQQQQQQQPPQQQQQQQPPPPPOS

P7PPQ7QXXSQQQQ7777PPPPP7PPS8SSXXXQQQQQQQQQQQPQQQQQPPPP000088
PPPQQG!QG!G!I~SPF'PPPP'~QG!PPPXXXXXXXSSG!SSQQQQQQQPPPPQQQQSPSOSSPS8S

e 777PQQF'PPSSSSI~QQX I,";!G!QPPPX XXYYYSSYYYYYYQQQQQPPPPPPPSSSPSSPPSS'~
BPPPPQQQPQOPPQQQXXXXSXSSYYYYYYYYYYYYYYYYPPPPPPQQQQSSSPSPPPPI~l~Q

QQ888PPPPPPPPQXX XXXSSSPPSSYYYTTYTYYTTYYYPSQQQQQQQSSSSSSPPPPP~S
877QPPSSSSXPPPSSXXXSXUUPUSSSSYYYYSTTSSSSSSQQPQQQSSSSPSPPPPPQQP
QQQPPPPSSSPPXXXXXXQQQQYUUUUa~a~SSSSSSSSSSSSQQQQQQQPSSPPPPPPPQQP

8PPPPYYPPPYYQ,,";!QQQQXXXYYYUaaaaaaSSSSSSSSSSSSSQQQQQQQQQQPPPPPQQPP
Q7Q7YYYYYYYYYQQQQQQXXXXXXYYYSS""SSSSSSSSSSSSSWWWWQQQQQQQ?PPYYYYQP

7PPPSPYYYYYYSSSSQQQSSXXXXYYYSSSaaaSSSSSSXXXXXXXWWWYVVVYVYVYYYYYQQ
SSSS8YYYYYYYYYYYYYYYSSSSYYYSSSSSXXXXXXXXXXXXXQQQQQQQQQQQQQQQQQQQS

i8YYYYYYYYPYXXXXXYYYYSSSSPPPPXXXXXXXXa~aaaXaa.aaaQQQQQSSSSSSSSS

SYYYYYYYYPPPXXSXXXXSSSSSSPPXXXXXXXWaaaaaSSSSSSaaaSSSSSSYYYYYZY
YUYYY,(YYYYYPPXXSXXX~aSaaSPPXXXUUXWWWWWUUUSSSS.SSSSSSSSSSZZZSSS

PUXYYYYYXXXXXXXXXa""aUUUXXXXXUUXXUWWUUUUUUUSPPaPPPSS.aaaaaaSSSS
UU XXIjXXXXa~aaUUUI-'IJUUUUUUUUUUUUUSUIJSSSUULIUPPPPPPPPUUPPSIJSUIJaaaa
7UUUUi..'UUUUQUG!UUI~U'~QQUUUUUUULITUSSSSSSSSoi.USPPUUIJULIIJYYUXXVVUllSSU

Q7QOQ77Q7UUUUUUUUTTTTU

00000000000001111111111111222222222222233333333333334444444444444555
0012334567789001233456778900 123345677e?801230456770ge012394567789001
1964297520e631964297520~:53196429752085318642975208531864197520853186

15:=:: 1
15';:-'4
161.'7,
1c:,2(1
1(:'.3:~:

164';,
1,-:.59
1672
16::::5
1698
1711
1724
17:37
175(1
1763
177/:..
17:"39
1802
1815
182:3
1841
1854
1:;:u.:,7
18::::(l
18';-<:::
1906
191';>
19:;:2
1945
195:::

CARTE 5371-JERAMIE LANDUSE/COVER



MaODlnoJ P,...int
Directive Symbol FrealJ~ncv

0 449
1 1 1
7 7 C' •__I':.

J 8 8 42
10 0 8
12 B .-.

..;,

26 P 244
27 ,~ 284
29 ....

2:::·~-=-
30 T 60 ,
31 U 187
32 V 7
33 W 15
34 X 181
35 y 146
36 Z 4
37 ~ 58
3'31 c 1
40 d ....

..::.
41 e ''':0...
45 i 1



F'r-eo03.r€.'d by: CRIES-GIS / M1Chl'J03.n St~te University
Tuesdav Januarv 01. 1980 Time 00=40

File name: 5470LU.ras

oooo<..)()oo<..)(,,)ooooooooooooooonOI)OOO(H)(lOOOOOOOOOOOOOOOOO000000000000111 1 11 1
5555555555566666666666667777777777777888888888888899999999999990000000
1234456778900123445677890012344567789001284456778900123445677890112344
7520853196429752086319642975208631964297530863196429753086319642075308

2125

2283

2139

1955
196::;
1981
1994
2007
2021
2034
2047
2060
207:3
2086
2099
2112

2152
2165
217S
2191
2204
2217
223c)
224:3
2257
2270

2291.:­
230':-'

iii

SSSe ee
78778 eee€.'ee

SSSSSSSSSSSeSPe
SSSeeSSSSSSePP

QQQSSSQSSSSSSQQSQ
SSWQQSSSSPSSSSSSPQiQQQQQQQQQQQPQQQQQQQQQQQQQQQU88SPPQQQQPPSSSPPPPQQQS
SWSWWaQQS7i7SS77SQiQQ11~8Q8QQQQQ2QQQ2QQQQQQQQQS8aSUUUUPSSSPPAAQQPPPQQQ.
SSWQQQQaQQSQQQ7Q77i88888888QQQ22Q2Q2QQQQQQQSQQ22QUQ7USSPSSSSSAAAAAQQP
QSSWQQQQQQPPPQQi77788888888822222222QQQQQ2QQQQ22QP7UUUQUUUSUUUUPPP7PQ
SSSQQQPQQQQPi88887888888888282222Q2QQQQQQ2QQQ222Q8UUUQ77S77SSQQQQ77PP
SSSSSPPP7Q7PPS88888888i888882222Q2QQ22SQQ8QUee1eQ8QQUQQ111QQQQd1118QQ

SSPPSSSSQ7QQPPS788888888ii822QS8QQ2QTSTTQQeeeQUQQQ7UQ ePQQ elSS8
PPSSPSSPPPPSSi7878888888S822i222QQZQTTTT777eeQQ eQ PSSQQQ SSeSS
PPPQQP?PSSQPSSS788S8888882222222QQQQQQTTQ U PPQU PS8S QQQ
SPSSPPQPP88SSS178888888888222222222QQQQQQ eee See Q
SPSSSSSQQPP71S778S7782228282222221112ee
TTTTTTSSPPQQQS7778872222221221212cce
"TTTTTTTPTPPQS777777222221122211

0078TTSTPPPPPPQ78771222221122
SSS8SSSPTPTPQ7i771722221

00SPPPPTPPTPP7i771222
0078TTTTTPPPTT7777

OSPTTTTPPPTF'77
OOTTTTTTTTTTP7

OOTTTTTTPPTQTT
OTTPTTSPTPQQTTTO
OOPSS::;TF'PG!I~~G!77G!

OOBSSSTSSPTSSQ77
OBB88TTT8TPPQ7Q78

BB88BOOOTSTT77T
0000000008T:::88

2257
2270

2243

.-2217
-.223t)

1_
2139

-.2152
:2165
217:3
2191
2204

1955
1968
1~81

• 1994
2007
2021
~'(l34

2047
20bO

-2073
20:::6
209';'1
2112
2125

~)OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00000000001111111

5555555555566666666666667777777777777888888888888899999999999990000000
12344567789001234456778900123445677890012344~677890012344567789011~~4r.4r-----­
7520853196429752086319642975208631964297530863196429753086319642075308

CARTf.:7 5470-LES CAVE:=': LAN DU=:::E I COVER

.·1."< I



MaOD 1 n,J Pr-int
Direoctivto Svmt..::o 1 Fr,""Juto nc v

I) 92::::
1. 1. 27
2 2 104 •
i

.., 77,
::: :3 119

10 0 30
11 A 7
12 B 6
26 P 112
27 Q 227
29 .-- 159.:>

30 T ,~.-.

0..::-

31 U 26
33 W 6
37 a. .-,

..:.
:39 c 2
40 d 1
41 eo 34
45 1 16



Pp~D~p~d by: CRIES-GIS / Michia~n State University
Tue~dav ~anuarv 01. 1980 Time 01:37

File name: 5471LU.ras

0000000000000000000000000000000000000000000000000000000000000000111111
5555555555566666666666667777777777777888888888888889999999999999000000
1233456778900123345667890012334566789001233456678990123345667899012334
6419742075308631964297520853186419742075308631964297520853186419742075

4 .::r
.L .'

18

1<:
1<:
1<:
1<:
1<:
1<:
1<:
17
17
17
17
17 ­
17 ­
17
17

1611
1624
1638
1651
1.664
.t678
1691
1704
1717
1731
1744
1757
1771
1784
1797
1811
1824
1837
1851
1864
1877
1:390
1904
1917
1930
1944
1957

CCCCOOC
CCCSCCCCCOCCCC

CCCC8CCOCOOCCCC
OOVVVV eCBBBBCCCCC
VVVSVVVCCele e~ee CCCCCCCCC
QQQPPPVVVVCC e eCCCCCCCCCCCCCCCCCCC
SSSSVSVVVVVV7VVVVVVVVVVV eeeCCC eCCeCCCCCCCC
SSSSVVVVVVVVVVVVVVVVVVVVVVVV VVCC
SPPPPPPSPPPSSSVVPP~PPPPVVVVVV VVVVVVVVVVVVVUUUU
SXXXXXXPPOPSUUVVPPPPPPVPVPPVPVVVVVVVVVVVVVUUUUU 0 e1B
SSXXXXXXXXXPPPUUUPVUUUVVUUPPPPPPVPPS777XXVUUUU Ve8SS8777
QQPQPPPPPPXXXXXPPPXXXXXXXPPXXXPPXXXSSXUSPPUU77e XSeVVVV.VV2VVVVVVVVVV
SSSPPSSPPPPXXXXXXXXXPPXXPXXXPXXSPSSSSPPUUUS7XUXXSSQQVVVPVVVVVVV7VVVVV
PSSSSSSSSSSPPPPPPPPPXXPP?SSSPUPPUUULIXXXXXXXXXS77771QQQQQPPQVVQQVVVVVV
SQQSSSSQSSSSSSSSOOOPUOPPPPUUXXPXXXXX XX XPP7?PS77PPPPPPPQQQSSSSSSVVVQQQ
SQQQPPSSSSSSSSSSSPPPXXX XSSSSSSSSXPPPPPPSPPPS77PPPPPPPPQQQQQPQQQQQQQSS 18
QQQQQQQPPSSSSSSSPPXXXUUUUXXXXXXPXXXPPPSS77S7PPPPPSSQQQPP777QQPSSSSSPS 18
QPPQQQQQPPPPSSYYYQUXXXXXXXXSSSSSSSSSPPSSSTTTPPPPPPS88777SS77SSSSS0000 18
SSSSPSS:;SSSSSSQQQQQUUUYYYUUYSUUUUUSUSSSSTTTTPSSSPPPPQPPPPP8SSSSQQQOOO 18

SSSSSSSSSSSSSSSSSSSSSUSSSSUUUPPPPPUUTTTTPTPPSSPPPPQQQPPPSSSSSQQQQQQQ 18
SS::::SSSSSSSSSSSSPQSSSSSSSSULIPPUUSSUULlUUUUPPPPPPI~I~'~QQI~QQPQPPPPSSSI;,!QQQQ18
SS8SSSSQSSSSSSSSSSSSUSSSUUUPUQUUPUUQQQPPUPQQQQQQSQQQQSSPQPPPPPQQQPQQQ 19
SaaaSSSQSSSSSSSSPPPPPPQPSSQQQQ7UUQUSPSQPPPQQS88SSS88QSSSQSSSPPQQQSSSS 19
aaaaaaSSSSSSST;TPPPPPPPPQQQPP887SSSSU77UUU888888888QQQPPSSSPPQQSSSSSP 19
Ul:0aaaUUUSTTTTTPPPQQPPPPPPPP88118788888Q88888UUSQQQQQQQQQQQQSSSSSSPSS 19
SSSaaUQUSSSSSPPPP

•
0000000000000000000000000000000000000000000000000000000000000000111111
5555555555566666666666667777777777777888888888888889999999999999000000
1233456778900123345667890012334566789001233456678990123345667899012334

-----.,.6...."4,..,,1....,,,9,.,,7...-::42075~08631964297520853186419142075:308631 9642975208531864-f 9742075

CARTE 5471-BARADARE LANDUSE/COVER

I'" !..,



M~OOlna Pl"int
Dlr-.:.-ctive SYmbol Fr-etJIJe ncv

0 573
1 1 5.-. .'") 1.::. --7 7 36
8 8 49

10 0 21
12 a 5
13 C 81 ~-,
26 P 259
27 Q 154
29 S 301
30 T 20
31 1I 98
.--.-. V 145..:>..,;.

34 X 102
....1::' Y 7~.-..J.

37 a. 14
41 e 19



P~eo~~ed hv: CRIES-GIS I Michlaan Stat~ Unlve~sitv

Tuesdav J~nua~v 01. 1980 Time 01:58

File name: 5570LU.~as

111111111111111111111111111111111~Ll1111111111111111111111111111111111
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QQQPPPPPPPPPPPQQQQ877S8SSS888SSQQQS88SSP.38SSQQ77SSPPPPVVVVVVV
QPPPQPSSSSSSSTT8SUUSSSdS7SS888QQUVVS8888SSSSSQQQQ78QQQQQQSSSVVVV
PPPQSSSPPQQS7T888SS8888888888SSQUUUUUUuvvvvseVUVVVV7V777QQSSQQQ
PQQSSQQQQQQS788 ii87888888U88888UUUUUUUVVVVUUUVVVVV777VVQQQQSQQ$
QQSQQQQ 778eee eieUU78BBBUUUUUVVVVVUVVVUOUVUVVVVVQQVVVVSVSSSS8

e CCCCCC8BUUUUUUUUBUUUUUUOUVVVVUVVVVVVVVVVUSUSS8
iCVVVVCCUB8888BB89BB8BUUUOUUUUUUUUUUUUUUUUUUUUUS

TTe VVCCVVC 88BBB8BBBBB800BBBBBUUUUUUUUUUUUUUUUU
OOB88BBBUBBUUUUUUUUUUU7

OOBBBBBBBBBBB8BBBBO
088000

1111111111111111111111111111111111111111111111111111111111111111111111
0000000111111111111112222222222222333333333333344444444444445555555555
4566789001233456678990123345667899012334566789901223456678990122345667
6419742075308631964297520853186419742075308631964297520853186419742075

1~

1~
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2(
2(
2C
2C
2(
2(
2(
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CARTE 5570-AQUIN LANDUSE/COVER



-

1 7"~: 1
1744
1757
1770
1783
1797
1810
1823
1836
184'::'
1862
1875
1888

- 1902
1915
1928
1';;"41
1954

Pre oared by: CRIES-GIS I Mlchi~an State UniverSItv
Tuesdav ~anuary 01. 1980 Time 02=06

~ile name: 5571LU.ras

1111111111111111111111111111111111111111111111111111111111111111111111
00000000111111111111122222222222223:333~3333333344444444444445555555555

4556789901223455678990122345567889012234556788901223455678890112345567
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SSSOSSSSSSSSS888888888S888SSSSSSSSSSSSSSSSPQVVVTVVUTTi TTTTUU
OOOOOOSSSPS3SPPPPPPP7777PPSSSSPPPPPPPPPPPPSPPPPTUUUUUUUUTTSUUU
OOOOOSSSPPPPPPPPPPPP7PTTPPPTTTTSSSSSSSSSTQTTTTTTTQQUTTTTU88SS8
77SSSSSSSSSPPSSPPSPP77PTPPPPPPTTSSSSSSSQQQQQQQQG1QQQTTTTS8SU78
QQQ77SSTTTSS8SSSS77SSSSSSSSSSSPPPTTTTTTTQQQ9QQ9QQQQSSS887U78
OI~::::=:::::3:::7878778SSSSSSSSSSSSSSSSSSSSPPPPPPPPQQQQQQQSSSS188SUU
QQQQ888888888888SSQQQQQQ777777SSS77S77777QQQSSSSSS8S88SSSSSSSS
QQQQQ7787S7788778QS88SPPP7777777787S88SSSS8PPSS88S87S7SUUUUSUU
SQQQQI~UUUUUUUUUS8S88SSSPPSQQQQQS888S8788S888S8U8QQUU87778UUUSU

SSSSUUCII..IUUUUSSSSSSSSSSSSSG!QQSSSSSSSSSSSSSPPPS888QQUQQQQQ7LIlILI1I

1111111111111111111111111111111111111111111111111111111111111111111111
0000000011111111111112222222222222333333333333344444444444445555555555
4556789901223455678990122345567889012234556788901223455678890112345567
4297520853186419742075308631964297520853186419742075308631964297520853

17:31
1744
1757
177(
178~:

17'-:'7
1810
182::::
1:::36
1:::49
1862 ­
1875
lS8:~

1902
1915
192:::
1941
1954

CARTE 5571-ANSE-A-VEAU LANDUSE/COVER

,
111



MaDDlna Print
Directive SYlTlb.:.l Fre·]uer,cv

I) 418
-.. 7 21,
.-. ,-, 101•::> I::•

10 0 14
12 B 61
1 ,.., C 12.;:.

26 P 34
27 Q 76
29 S 4'-'.::.

30 T 5
31 U 110
......-. V 79..:-...::.
40 oj 1
41 e 7
45 i 4

-



Maoo in'J Print
Dil"t-ctivt:' Symbo 1 Frt:'oJuencv

0 457
1 1

.-.
..:::.

7 7 68
.-. 8 1660::-

10 0 20
1 --. B 19..:::.

26 p 83
27 Q 82
29 S 201

30 T SO
31 U 84
32 V 20
41 e 5
4--' oJ 2..:-

45 i 1



APPENDIX D: EXAMPLE COLOR OUTPUT
r




