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Introduction 

As part 01 the on-going project ~Sustalnable In~ated Management 01 WhitefUes as Pest8 
and Vedors of Plant Viruses in the Tropics", one 01 the maln outputs far Phase 1 Included the building 
of a spatlal database uslng a geographl ca I infonnatlon system (GIS). 

The study area includes Central Amanea, Mexlco and the Caribbean . 

. -. The purpose of thls was ro develop .. a:dlgltal database that Integrates the Informatlon collectad 
by the whitefty proJed: and to enabre end-users to vlew the Information avallable in a spatial context. 
Sorne of the spatlallnformation available, ¡nelude: 

• Amas affected by whltefly-transmltted vlmses for different years (1970'5, 1990's, 1994, 1998) 
• Base Informatlon, such as, rlvers, roads, towns, land-use caver, Digital Elevatlon Model(DEM), 

Holdrldge lite zones 
• CUmate: ralnfall, mean minlmum temperature, mean maxlmum temperature, evaporatlon and the 

number of dry months at 3-km pixel slze 

• Economle loss 
• Crop produdion by munlclpaltty (where Informatlon Is available). Crops inelude tomaro, ro bacco , 

cotton, peppers, beans, cucumber, squash, brocol! 

• Whitef\y occurrenee. 

Too whitefly v2.0 package contalns a variety of lools that allows for the generatlon of analysis 
Information. Some of the analysls capabllitles Include: 

• SIta characterizatlon under the cursor 
• Sita characterlzation of an area unlt Oe a polygon) 
• Locatlon of similar ellmatíe areas, within a percent ranga, for the site eharactertzatlon retumed for 

ª point. . 
• Location of similar cllmatlc areas, as is found occurrlng in an area unlt 
• Dynamle link of Excel tab-dellmlted text files contalnlng Information at any admlnlstrative level to 

an existíng administratlve boundary coverage to enable real time visualization of external tabular 
data. Editlon of the file 15 done through Excel. 

• Generation of polnt coverages from an Excel file. 
• Creation of whitetly occurrence Informatíon based upon the physical factors requlred for a whitefly 

to exlst. 

The information can be viewed using Arcvlew3.0a+ and layouts can be created and pnnted wlth 
the results to quenes made. 

Dne 01 the main objectlves of this interface has been to enable the end-user the flexlblllty ro 
generate addltíonal themes, from new Information as It is gathered from the field. This can be 
~ccomplished ~ generating point, IIne or polygon ttlemas from data collected by a GPS or to create 
themes basad upon the varylng admlnlstrative le veis avallable tor eaeh counby. 

Thls document ,was. pr.oduced ·to·aid"·tha-sna-tlser-a 
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(a) Thelnterface 

The Interface was developed using Arcview3.0b on a UNIX platform but also adaptad for use 
on a pe envlronment To run the appllcaüon successfully the user requires at least ArcVIew3.0b with 
the spatial analysls and dialog designar extenslons. AII the functlonalltles were developed uslng 
Avenue. 

Features ¡ncludad from the standard ArcVlew3.Oa 

FILE: 
EDIT: 
VIEW: 
ANALYSIS: 
GRAPHICS: 
HELP: 

General file opening and managíng grids 
Edltlng the themes 
Adding ttlemas to views 
Analysis features Included with spatial analysls 
Graphlc addíng capabilltles 
On-lIne Arcview help 

Extens/ons requ/red: 

Spatlal Analysls (standafd ESRI) 
Network Analysls (standard ESRI) 
Databas8 Themes (standard ESRI) 
DlaJog Deslgner (standard ESRI) 
Grfd.cllp (ereatad by J Klass.1999) 

J KlssS: e/A 1, GIS Lab 1999 
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Summary of the features includ~ in the interface 

The intefiace contains the following additional options: 

GRID EDITS: 

VIRUS: 

WHITEFLY: 

CROPS: 

ENVIRONMENT: 

CLlMATE: 

SPATIAL 

. This enables the user to combine, merge, mosaic, aggregate or clip grids. 

This contains the vi~s information for a limited number of crops. (Beans 
mid1990's, Tomatoes mid1970's and mid1990's, Hotspots 199B, BGMV 
1994 1

) 

Areas where whitefl.ies are likety to occur based on critica I and optímum 
climate anOef1 i'II1 ...... fadors. Whitefly biotype and species infonnatlon 
is not available at the present time. 

Ineludes the production information for the following crops: beans, tomatoes, 
melon, watermelon, peppers, cotton, squash, chiles, soya, tobacco and 
cUaJmber. This is not complete tor all countries. 

Ineludes the base information such as, the different administrative level 
bcuw'a .. ilUi ~OIt~~ ~ent and municipio). roads, towns, holdridge 
lifezones. digital elevatíon model. slope, aspect) 

Rainfall, mínimum temperature, maximum temperature, evaporatíon and 
number of dry months. (monthly and annual) 

CHARACTERIZATION: Query point and area of Interest, perform site characterization as well as 
obtain areas with a similar climate as that queried. 

UPDATE: 

HELP: 

Enables users to update existing tab-delimited files and create view the new 
infonnation. This can only be applied to administrative boundary level 
information (municipio. department or country). In addítion, users can import 
point infonnation provided the file contains latitud e and longitude 
ínformation. 

Onlina html help that is easliy displayed using an intemet browser. 

NOTE: Too new .mOlmation that can be created is dependent upon the administrative level 
information available for each country and on the GPS points provided. If new regions or information 
that cannot be created by the features provided the user will need to have the data digitized. 

1 BGMV - bean golden mosaie virus 

J Klass: e/A T, G/S Lab 1999 



Whltetly Interface v2.0 

(b) User's Guide 

.-:,. Wh l r~flit='~ In Lí1Tin Anwri( í1 ;Hl(l th p. ClHibl) tAi2n Projp. c.r· CIAT 19MI 

.. -

Add itional features included In the project 

• FILE 

CIoMéI. 
Set~Oiracby ... 
¡ave Pl-oied at~.S~I~f=:l!:li1iL!.-6i8I!!~ .... 
frinL 

I P¡WSRIp. . 
f.pIL 

YBnege Grids. 
pPort Oridt ... 
ElIpoIt S)ids .. 

Import Point File 
Convert DO io DMS 
Convert DMS to DO 

'1. • 

Add XV Coordínates (only works on point and polygon themes) 

Describe Thenws in Vlew 

J Klsss: CIAr, GIS Lsb 1999 
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Import Polnt File 

- Enables the usar to import a xy-coordlnate fll6 containing infonnatlon on point, polygons or llnes. This 
can be colleded by a"GPS and Importad dlrectly into the present project. 

NOTE: The xy-coordlnate file must be In comma delimitad format in the following arder 

Example of file contalnlng coordlnates: 

ID,x,y 
3,-72.1,10.2 
4,-73.2,11.2 
5,-75.6,11.2 
6,-78.35,12.1 

To link addltlonallnformatlon to the new shapefile (point, polygon or IIne), the user will need to import 
the attríbute table and join thls to the tabla assoclated with the new shapeflle. 

Convert DD lo DMS . 
Enables the user to convert coordlnates froril decimal degrees to degrees-minutes-seconds. The 
results wm be added to atable withln the projecl 

Convert DMS lo DD 
Enables the user to convert coordinates from degrees-minutes-seconds to decimal degrees. The 
results wlll be added to atable wlthln the proJect. 

DescrIbe Themes In Vlew 
This option enables the viewer to obtaln informetion about an active theme (cover or shapeflle) or a 
grid that is In tila vlew. 

J Klsss: elA 1, GIS Lsb 1999 
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• HELP 
Whltefly On-J/ne Help 

On-line help is avallable.through the Netscape Browser. 

The help files are in adobe acrobat pdf format and can be read using the netscape Browser provlded 
your computer has adobe acrobat reader. If not you wfll have lo download It from the web 
(http://www.adobe.com). 

I ..: Wl1ltefl1~s In L .1tm Antenca <md (he' Cil flbbean Pr oJe.::.t· CIAT 1998 1!!!!!I[i]E3 

,. 5 pat ¡)f t n..'J:I !l:.) ~<JJe( • $lJ5 .:;. n blt:- Irt<.i,lr8!;' d I.:lr,¡;g&fliert of'N ht&!he5 65 P~t$ 8S)j \ ( tj(t~~( 01 ~ m Vi nJW'.! 
1 n ! t! ~ Tr,)pl(':: ' ')11 G 1: ,rr,arfl (tU JI':> lor htw: 1 Ir,:l;deá \1)(; OUII(jlnJ tí I.l ~lJ~ d~~ '.I~ltn'J ,~ t):">:qec;tll d 
lAr on ~v~ m (Gr-;.) 

S1ld; srEG IrclJeles '::ErllJal Am :a. r~ e .fE! e e 1 b all 

d3!a~)~ lt~( f (JJ\lf \'3<;' - . ~1", 11~'~4nI \~\\ (Q''''.;;\-.;.O t>y tfl.;¡ W'i1l>.4ll (..r(~f:¡C 
,~ " atJkr, ~ 01 tilo¡¡ sp"u Informal! on id;(e , 1 ncyoe, 

... lll?7 5 1000 ',,:;, f 9'~4 , I , 
,(I..u~..;.rtdl . [altJl ) E" ;'llon MOlj 8IfOl:r • .,). Hü\::lnoo: Ilr", 

lJ'l:o mean Rllmjm t ~mpera!lIl? I1Vspor on an,j r ~ f1unb'?l 01 drlj 

• c :p plcdJóiontll' mUlIc.ipal 'I~~"" _ Id r.:mn Ol'o10 n I 5>'lIllollb -1 L rOp'5lN: erm' O. lDb ecCo. COtlOO. ¡: 

tlns. ~u,:u~,~ h, bro c:.:ii 
• \o1J rty,)(cr.IfT.:j¡)('ls tr ::l u .)r¡Ch ~( Ití OI';I€.lQuroolOrlr '>'1M I)y lü';'),¡S( 

ih \'lhitelly"~ I () paelo: e (.allall ~ i:J 1!I1 i !;~( cf rod':i ttl llt 

L..o.---------------'1 g'a~,s i c;:peDIIJI3S I -1 d 

J K/ass: CIA T, GIS Lsb 1999 



Whltetly InfBrface v2. o 

New features ¡ncludad in the project 

• GRID EOITS 
Grld Clip 
Marga Grlds 
CombIne Grlds 
Aggregate 
Mosalc 

Grld Clip 

Enables the user to clip a grid. The user has two optlons: a) to clip an area using a polygon 01' b) to 
clip an area basad upon a box. 

a) to clip an BreB uslng a polygon 

8 

This enables tila user to parforrn a country by counby analysis without Incorporatlng the entire region. 

1- Select a polygon (as illustrated in yellow) 
2- Click the button CllpGrld. 

The user wllI be prompted for addltlonallnformatlon, this Ineludes the extent and cell srze for the new 
grid. the field to use for the conversíon, the grid to clip and a new filename. 

Once the process Is flnished the new grld will be added to the display, as lIIustrated below. 

".. ~ 1. 

~\. -.#-" '" 

J KJass: CIA T, GIS Lab f 999 



Whitefly lmerlace v2.0 

b) to clip an area us/ng a box 

1- Create a graphlc in the vlew 
2- Actlvate tha grid theme to be cUpped. (In this example Grid1 Is active) 
3- e-Ud< CllpGrld button 

The user will be prompted whether to include the area Inside or outslde the graphic araa. 

9 

"- Whlt~,",omtalton ________ _ ______ 8r.lfj 

( 

. ~i _____ '_~-~ __ --------~ 

Cb Ifl<.id~ Uf OUf<;fde? E3 

Once the process is fin\shed the new grld wlll be added to the display, as lIIustrated below. The area 
In blue 15 the newly cllpped grid. 

----------~--------------------------------------------~ Wlllte'rly Infc,rmatlOn 

J KJass: e/A T, GIS Lsb 1999 
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Merge Grlds 
Enables the user to merge a list of Grids together. 

Combine Grlds 
Enables the user to combine a list of Grids together. This will compute the numerous combinations 
available with the combined grids. 

Aggregata 
Enables the user to aggregate a grid. 

Masale 
Enables the user to masaie grids together. 

J KJass: e/A T, GIS Lab 1999 

10 
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VlRUSES 
Viruses transmJtted by tha whltaffy 

T~e user can salect the exlstlng data ( le beans, tomatoes or Identifled hotspots for 199B) . 

J K/8SS: CJA T, GIS Lsb 1999 
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WHITEFLY 
Whiteffy Information 

a) Crltlcal Factors 
bJ Optlmum Factors 
cJ Cresta New Whltefty -Grld 
el) Spec/es (not lIVa/lable at th/s time) 

ti) + b) Crltlcal Factors and Optlmum Facfors 

The critlcal and optimum factor Infonnatíon for the exlstance of whltetlles was basad on Information 
provided within CIAT (F Morales, P Anderson). 

~.ptlon Geog Cov., Fiatu ... fl'ro, ISource 
Loen name 

Bemlsla tabacl optlmum factors LAC Btopt grid DD(wgs84) Climate: P Jones (CIAT) 
I( elev: 0-1250, Temp: 20-30)2 Factors: F Morales, P Anderson 
Bemlsla tabacl crltlcal factors LAC Btcrit gríd DD(wgs84) Cllmate: P Jones (CIAT) 
I( elev: 0-1250,Temp: 15-32)1 Factors: F Morales. P Anderson 

2 Mean temperatura was calculaled as follows: (rtmin¡ + rtma>o) /2 
Where tmín is the mean annual minimum temperatura and tmax is lhe mean annual maximum temperatura 
and i 1 ... í12 represant tha month (Jan lo Dee) 

J K!BSS: CIAr, GIS Lsb_1~9 

Scate 
-

.167 

.167 
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e) Create New Whltefly Grld 

Thls enables the user to create a new grid based upon elevatlon and temperature ranges. 

• CROP 
Crop Information 

This indudes the Iocation of speciflc crops at administrativa level2, as points and by season at 
adminlstrative level2. 

J K/IISS: e/A 1, GIS' t:atr'1§fl9'" 

13 
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The crop information, at the present time is quite limited due to its availabllity. The information 
available includes: 

• beans ( points, where 1 dot = 1000 ha) 
• bean production by municipio 
• crops for Mexico. by season 
• Guatemala ( location of growing areas with specific crops) 
• El Salvador (cotton) 

Mexico is the most complete at the present time. 

For additional ~~:the ~ jaformation, please refer to Appendix 1 (data source 
information) 

J KJass: e/A T, G/S Lab 1999 

14 
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• ENV1RONMENT 
Environmental Infonnation 

The envlronmental information corHalns the ~_~e Information for the study area. 

~i$lrative B~ 10/ lali1 Ametica 

Hokiidge lile Zcnet by Elevetion 

ÚlIIlIJy / Pait boundatles 

PCJI)lkied Place Pori ( DC\II).. Latín America 
A _oaci fr'IM 

A IWlfS I RioIl*' America (DC'YI) 

Sois (1994) 

1 .... "' .. ~..Ir. .... ~R;~ 
TheawJ Yia_* 

15 

GeI9apNc l.ocaIion LAC. cemll...a. ~ MlllÍCe.IeIin amIIÍCL cñbMn 
Souoe 0011 

F .... T,KIe ... 

A11 of the environmental Infoonation Induded in the project was obtained from the GIS and Landuse 
department at CIAT. The informatlon IncJudes: 

• Country, administrativa leve! 2, level 3 and level 4 boundarles 
• Roads, Rivers, Soils 
• Towns, Population 
• Landuse 
• Slope, Asp_ect. Digital Elevation Model(DEM) 

To add a coverage to the Vlew be sure to double elide the theme. When the theme Is selected the 
corresponding lnformation below tile scrolllng IIst box wlll be updated (le. Theme: vla_lac (where 
vls_lac 15 the actual coverage name), Geographlc Locatlon, Source and Feature Type). 

The coverage Information Is recordad in a dbHlle In the dbf_file directory. The envlronment data Is 
stored In the prLdatD.dbf. The dbCflle Is best edtted in IVoJtew Itself. To edit the table arld \t to the 
project and select starl edltlng option in the Edit menu for Tablas. 

J Klsss: CIAr, GIS DlJ ,'99 
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PrL dsts.dbf Structure 

The prLdata.dbfflle has_ the same._~trucutre as the prLc/íma.dbf file (sea the image below). 

1 Aómlnist,~rtlY8 80undariee adlYl_lac 
Holdndge Life Zones by EJ,hold.-9 
Countl)' I País boundaris8 paisJac 
Popula1ed Place POlnl (Depppoint 
Railroad lines raiUac 

JIl _--'--" • - - -_-_/ Ríos Latin Americe no lae 
IVias· . - . via=.lac 

FAO SoiJe (1994) eoíUae 
Land ciwer: Inlema1ional Glacigbp 
Land Cover. 0189n Globalliacoge 
Land Caver. Simple Biosptlacsíb 
Land Caver. Seisonal uOIlacslcr 
land Caver: USGS Land e lacusgs 
Dlgita¡ Elevation -Model. DE delYl1·km 
Holdridge Lifezon9s by Mo- hold~ 

Lewl2 boundarifl8 adm2 lac 
Level 3 boundaries adm(lac 

LAG, central ami CIAT 
LAG, central ami CIAT (peter Jones) 
LAC. central amfDCW 19750401 

poim lAG. cenlralsmlDCW 19750401 
line LAC, central a mi DCW 19750401 

holdridge2. a-.1 
O 
townspopgrsd, cr-t 
O 

hne LAG, central a mi DCW 1979).401 nos avi 
tine LAC, centra( amÚ)CW ,9iffi401 roads.8'Ii 
poly LAC, central ami FAO-UNESCO 1974010'-· Sojl avt 
grid lAC, central amdJSGS 19970101 O 
grid tAC. central ami USGS 19970101 O 
grid lAG. central ami USGS 1997Cifo1 O 
grid tAC, central ami USGS 19970101 O 

.gríd _ ~! central a,,!1 L¿~GS 199?O101 O 
grid . LAC. central ami USGS 1~ O 
-grld -.- CAe, central ami CIA T . koJdridge3. ~ 
poly LAG, central amlCIAT 19970401 adm2 Isc a'fI 
poly tAC. c~ntr!tI. llmfCIAT 19970401 adm3=lac . ...t. 

Nole: the structure of the tabla should be maintained or else the theme tool wlll not work. 

-
The tabla contalns eigbt items: 

Tltle: 
Exportname: 
Temporalke: 

Placakeywo: 
Orlglnator: 
PubUcatlon: 
Av_lag: 
Av_leg2: 

The user enters the theme Utle name te appear 
The user enters the name of the coverage 
The usar enters the feature type. Oe. Poty for polygons, Une for Hoes, polnt for 
polnts, and grld for grids} For further help refar to the ArcVlew on-lIne halp. 
The geographlc locatJon of that dataset 
The source of the data 
The publícatlon data 01 the data source ~ear_month_day) 
The arcvlew legend to use -
The shadeset to use in the case of gneis 

Note: When no specfflc legend !s to be used put a O (zero) and arcview wHl create a default legend 

J Klsss: CIA 1, msr;m,-1'1I9!I 

16 
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CL.tMATE 
el/mate InformatJon 

17 

The user can display various ellma.te suñaces. These Include the annual cllmate surfaces as well as 
the monthly mean surlaces. Flrst the user wlll-be prompted for the cllmate type and then the surface 
lo be dlsp\ayed. 

E ... ac:(l11: E ... .aporatíon NO'oI 

Ev~2: E"'c!IpCI5ionDec 

E vap01 haporaticn J&-I 

E vap02: E vaporation F eb 

Theme .... 

Gecvaptic: LOCIIIicn LAC. c:et* _ _ ica .... ~ 111ft america. 
Scuce (lAT 

FeakIe T 1!P8 (Jid 

The elímate information ¡neludes: rainfall, minimum temperatura, maximum ternperabJra, 
evapotransplration and the number of dry months. The elimate informatíon ineludes the Carlbbean. 

The coverage informatíon Is recorded In a dbf file in the db'-fi/e directory. The cllmate data Is stored In 
the plLclima.dbf and follows the s~me structure as the prLdata.dbffile. 

J KJass: ciAr, GIS tatJ-1999 
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• SPATIAL CHARACTERIZATtON 
Spatial Characterization Informatlon 

a) Characterize - Area 
b) Characterlze - Cursor 
e) Identífy (various) 

18 

Too user is able te charaderize the area wlthin a polygon or under a poinl Once thls Is accomplíshed 
the user can locale other areas with similar climate. 

a) Characterize - Ama 

Select a poiygon(híghllghted In yetlOw) and then press 90. The coverage lo be charactensed must be 
active. Once a polY9On Is selected, press GO, and the dlmate characteristlcs wllI be summarized as 
iIIustrated below. 

Once the polygon has been characterised the user can find other areas w\th the same enmate 
characterlstics, as lIIustrated below (In yellow). 
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b) Characterize - Cursor 

The user can obtain clirnate informatlon for a polnl Thls Is sumrnerized In tile menu íllustrated. 
Addltionally, thé user can locate otller sitas with similar cllmate wlthln a percent range. 

19 

Whlfeflles 'n LatIn Amenca and thf? Caribbean PrOj€ C! · CIAT '998 8IiJ~ 
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J Klsss: ClAT, ~L.lJtr1999 
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(e) IdenUfy (var1ous) 
Spatlal Characterlzatlon Informatlon 

The stte charactetizatíon allows the user lo identify the values at a given polnt or withln a glven area 
for up to 10 gOOs. Uslng the values OCCUrrlnQ at a glven Iocatlon the usar is able to find areas of 
simllarlty. The usar has two opHons: 

a) Characterize - Area (poly/Ares Button. lIIustrated below) 
b) Characterize - Cursor (Point Button, iIIustrated below) 

When the usar cllcks 00 the approprlate button the buttons required to peñorm the characterizatlon 
will appear, as 111 ustrated'below. 

Menu:The Msln Slte Chsl8c1erlzstlon Menu 

Features 

-- Slte Ch¿uac temati on Data Selec llon 13 

PaIh: 1. d:~~\mpeters\c6mapJ 
-----=----~~------------~~ 

UP ONE DIAECTOAY LEVEL 

arri 

annrnt 

Orive: d: 
'---------~ 

Gricltl Avaiable G",,) SeIected 

annpre 

anrvnt 

The Characterízatlon tom allows the usar to : 
• Select up to 10 gri<fS' wlthout havlng to brlng tflem Into Vlevv 
• Perform a characterizatlon basad on a polnt. Using a percent ranga +/- the Ofiginal value 
• Peñorm a charaderization basad on the mln and max values occun1ng wtthln a polygontarea 

20 

• Peñorm a characterízation based on tila mln and max values occuning withln a polygonlarea, but 
the user can alter the min and max values lo use 

J KJsSs:- ClA 1, GIS Lab 1999 
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The charactertzation 15 very simple. The appropriate rangas are selected from the grid resultlng in a 
boolean grkt, Oe where the se)ection Is TRUE a value of 1 is assigned or else where FALSE, O is 
asslgned). Each grtd Is combinad where al\ cases are TRUE resulting in a new grid callad ser 
contalnlng the values o or 1. 

a) Characterlze - Area._ 

Need to first put a poIygon coverage In the VIEW and ensure it ls active. Select a polygon (hlghlighted 
in pink. Once a polygon Is selected, press GOl and the characterlzation will take place on the inputs 
the user has selected. 

Once the polygon has been characterised the user can find other areas wíth the same climate 
characteristics, as lIIustrated below (In yellOW1 

"1II.n IR ... L..It ... 
N·· .. ·Rln, N Inl.,.' •• m t 
!VWeI •• llldLln 
NC ..... Aq1Ied 
,/\/ eo.,..otor 

J KIIIss: CIA~t.alr1fl99 

..... 1910.00 2792.00 

..... 17.72Ot 25:7833 

M.V" 

-..: 1910.(0) I 19JO ' 2'192.000 
,..==:::;:~ ..m: 17.721 I 11.721 25.783 1 
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b) Charactertze - Cursor 

Too user can obtain climata InfOOllatlon tor a--e.oint This Is summerlzed In the menu iIIustrated. 
Additionally. tile user can locate other sttes wrrh similar features wtthin a percent range, upto 50% 

.. 1IIIe 13 

...... 5.000 

24.1XIl 

~ II 

;.., 

1259..OOJ 

25.642 
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NOTE: all the charactertzatlon tools in thls version use a simple bcdean technlque to find areas of 
slmllarny. For example, once the areas on elther percent of the value haya been selected. Areas 
lying wlthln the range wlll be assigned 1 whlle all other areas will be assigned O. In this example the 
new annpre and annmt grlds wlll be comblned as follows 

seT _new (sita characterlzatlon grld) c: bool_annpre ANO bool_annmt 

Therefore, the new charactartzation grid ~CT _new) will be the result of areas where both 
booLannpre and bool_annmt are 1. AlI other value comblnatlons such as (1,0; 0,0: 0,1) wllI be 
ass~ned O. 

J Klass: e/A T;~ 1999 



Whltefly Interface v2.0 

UPDATE 
Updata Tab DI/mitad Taxt File Informat/on 

The user can update a tab delimitad text file -ín Excel and create a new coverage basad upon the 
updated Infol111ation. Thls can only be done for infOl111atlon at the foUowing admlnistrative boundary 
levels: country, admlnistrative level 2 and administrative level 3. 

23 

NOTE: When adding country or admlnistrative level 2 informatlon ensure it is in capitalletters or alsa 
the link wllI not be made between the coverage and the file. 

!leAN I3(iNV 

f60N ~:,t.IV 

E"N ¡:"U\' 

~ ~II\' 
BE.~ BO:~' \'1'30 (lA! :IlQH 

J Klsss: CJA 1, GIS t.ab 1999 
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(e) The Datasets 

The infonnation usad far thls proJect was obtalned from various sources. Some of these Inelude the 
data created at the GIS lab at CIAT, informatlon downloaded from the Internet and through the 
collaboratíon of varlous instítutas throughout Central Amerlea and the Caribbean. 

Al! the data sets were processed using ArcllNFO 7.1 on a UNIX wor1<statíon. 

Data Infonnation 

The data used In this analysls were collected from various sources. includlng surveys and 
creatlng data layers by the dlgltlzlng tearn, past and present students, senior selentísts and 
researchers at CIAT. AII the data has been processed in the GIS lab at CIAT using ararme of 
avaílabl~r2!S and re~ ~~g software. These ¡nelude ArrJlnfo ESR1, ArcvIew3 GiSES ,Pel, 
Imagine and Idrisi nlv • 

The information usad in the whitefly study Included; 

• Data obtalnad vía t~e inlernet from site_s sueh as the USGS 

• National agricultural censuses 

• CIA T's clima te database 

• Personal communicatlons from national prograrn staff visíting CIAT 

• Personal communicalion with national program staff In each of the study sltes 

24 

The source of each data sat Is brlefly discussed wíth a more detailed explanatíon of the steps taken In 
the development of coverages/surfaces. also known as themas or layers. to be used In the analysls. 
The data induded the creatlon of envlronrnental data (Ineludes climate surfaces), the \ocation of crops 
and locatíon of whttefly transmltted geminl-vlruses. 

The data that has been collected and Included on the cdrom has been summarlzed in Table C.1.1.1. 
Table C.1.1.1 surnmarizes. by country, the data that was available at the time. The table hlghllghts 
areas where data is missing and can aid in developing future data collectlon strategles. 

J KJass: elA T, GIS Lsb 1999 
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Tabla C.1.1.1: Summary of available data b country 
Thame Maxico aellza Guatemala Honduras Nicaragua El Salvador Costa Panama Cuba HaltA Dom 

Ríea Rapubllc 
Virus 

Bean virus (varloda .,/ ,/ ,/ ,/ ,/ ,/ ,/ .,/ .,/ ,/ ,/ 

scales) 
1omalo Virus (varlous ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

acales) 
BGMV 1994 (r~9Ioñ) ,/ ,/ ,/ ,/ 

WhHafty Occurrence (97) '/poly '/poly 

WhHefly Occurrence (97) '/pnt '/pnt '/pnt '/pnt '/pnt '/pnt '/pnt '/pnt '/pnt '/pnt 
(Point) 

Algodon ,/ 

Calabaza ,/ 

~"II~' . ; ! ¡ J ,/ . 
pbnenton' , " 

¡ 

Malon ,/ 

Pepino ,/ 

Sandla ,/ 

Tabaco ,/ 

Eggplant ,/ 

Chinase Vagatables ,/ 

el/mate: 

Min Monthly Temp ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

lijan to Oee) 
Max MonthlyTemp ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

I (Jan to Dee) 
Monthly Rainfall ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

I(Jan to Dec) 
Evapotranspiratlon ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

J KJIJSS: CIA T, GIS Lsb 1999 
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Thama Mexlco Belize Guatemala Honduras Nicaragua El Salvador Costa Panama Cuba Haltl Dom 
Rica RepubUc 

Crops: 

Frijol ClAT (polnt) (91) ./ ./ ./ ./ ./ ./ ./ ./ 

Frijol ./muni ./dept ./ muni (79) ./aldea ./dept ./region ./pais ./muni 

Tomato ./muni ./ muni (79) ./aldea 

Algodon ./muni ./aldea 

Calabaza ./muni ./aldea 

Chile ./muni ./ muni (79) ./aldea 

Plmenton ./muni ./aldea 

Melon ./muni ./ muni (79) ./aldea 

Paplno ./muni ./aldea 

Sand,ia I ./muni ./ muni (79) ./aldea 

, ~o¡ya ~muni ./ muni (79) ./áldea 

[Tabaco ./muni ./ muni (79) ./aldea 

S&ed Varleties: 

Bean ./ .,¡ ./ ./ 

Growlng SMsons: 

Various crops ./ (sorne) ./ 

Economk Losses: 

Loases (various, ¡e by 
ero]) 

Other: 
Accessibillty ./ ./ ./ ./ ./ ./ ./ ./ 

DEM ./ ./ ./ ./ ./ ./ ./ .,¡ ./ ./ ./ 

HíIIshade ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

Slope ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

Aspect ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

J Klass: elA T, GIS Lab 1999 
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Thame Meidco eellze Guatemala I I Honduras Nicaragua ¡,'EI SIIt/ador IIC:osta Panam. eiQba HaltA' Dom, 
I ------1 Rica I Re:pubUc 

Riv8fS -/ -/ -/ -/ ./ -/ -/ -/ ./ ./ -/ 

Roads -/ -/ -/ -/ -/ -/ -/ -/ -/ -/ -/ 

Towns -/ -/ ./ -/ -/ -/ -/ -/ -/ -/ -/ 

Soils -/ -/ -/ -/ -/ -/ -/ ./ -/ -/ -/ 

Landuse 
I ' 

-/ -/ ./ -/ -/ -/ -/ -/ -/ -/ -/ 

Holdridge Life zones -/ -/ -/ -/ -/ -/ -/ ./ -/ ./ -/ 

Boundarles: 

Country Boundaries -/ -/ ./ -/ -/ -/ -/ -/ -/ -/ -/ 

Admin Bou~8!1es L2 -/ -/ -/ ./ ./ ./ ./ ./ ./ ./ ./ 

Admln Boundaries L3 ./ ./ ./ ./ ./ .¡' .¡' .¡' ./ ./ .¡' 

(\?min Boundaries L4 ; .¡' .¡' 
I 

~e;gioos ./ .¡' .¡' ./ 

J Klass: CIA T, GIS Lab 1999 
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C.2 Environmental Data: 
The environmental data is composad of data sets descrlbing the environment. The source and 
the scale of the data available ís listad In Tabfe C.2.1.1 followed by a more detalled explanation of 
each data set. 

T bl e 2 11 S a e ... ummary o fE I nvronmenta 18taSts a e 
Descl1ptlon Geog reo"., ,. Futura PÍ'oJect,lon . SoUI'C4l ,Seale 

Loen ,n.me '~~ 

Oem (el.vatlon) LAC Dem1km grld DD(wgs84) USGS 1km 

HUI.hade LAC - HllIshade grid DD(wgs84) CIAT (1998) 1km 
l(from dem1km) 
Rlvers LAC nos líne DD(wgs84) DCW (1984) 1:1000000 

Roads LAC roads IIne DD(wgs84) DCW (1984) 1:1000000 

Towns wlth popn LAC Town_all point DD(wgs84) DCW (1984) 1:1000000 

Municipio Boundary LAC Lacmun_r poly DD(wgs84) DCW I CIAT 1 :1000000 

Aceess 
_-

LAC Access_g grid DD(wgs84) CIAT (1998) 0.019 

Lancover (USGS) LAC Lacusgs grid DD(wgs84) USGS (1996) 0.016 

Landcovar (IGBP) LAC laclgbp grld DD(wgs84) USGS (1996) 0.016 

Cultlvatad Areas (USGS) LAC Usgscrop grid DD(wgs84) USGS (1996) 0.016 

CultJvatad Areas (IGBP) LAC Igbpcrop grid DD(wgs84) USGS (1996) 0.016 

Slope LAC Slope grid DD(wgs84) USGS (1996) 0.016 

Aspect LAC Aspect grid DD(wgs84) USGS (1996) 0.016 

Holdrldge Llfuo.nes LAC Hold_g Grld DD(wgs84) CIAT (199) 0.167 

C.2.2 Digital Chart of the World (DCW) 

The Digital Chart of the World (DCW) (1984) is a global coverage of topographlc Informatlon 
equivalent In detall to a 1:1,000,000 scale map. There are 17 thematic layers ranglng trom alrport 
points to road and nver networ1<s. The DCW and the Operational Navígatlon Chart (ONC) series 
are products of NIMA (USGS, 1999b). For the purpose of this study the DCW layer was usad as 
a base map for the admlnistration level boundarles, as is dlscussed In further detail latar in thís 
section. 

The accuracy of the contours collected from ONCs source is ±610 meters, while that of tha spot 
elevations is 30 meters. For all features derived from lhe ONC, the absolute horizontal accuracy 
is 2040 meters rounded lo lhe nearest 5 meters at 90% Circular Error (CE), World Geodetlc 
System (WGS84). The absolute horizontal accuracy of the DCW for all features derivad from Jet 
Navigation Charts (JNCs) is 4270 meters at 90% Circular Error. The absolute vertical accuracy of 
the DCW is the same as fO( the original ONe and JNC lithographs al 90% Linear Error (LE), 
Mean Sea Level (MSL) (USGS, 1995). 

Rafer to: Rlos, Roads, Towns_all 

J 1<1855: elA T, GIS tsb 1999 
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C.2.3 USGS Digital Elevation Model (DEM) 

The OEM was developed by the U.S. Geological Survey's EROS Data Center, Sioux Falls, South 
Oakota, 1996. The elevations are regularly spaced at 30-are seconds (0.008333333 degrees), 
approxímately 1 kilometer (USGS, 1997). l~OEM was derived from eight data sources, both 
vector and raster. These include the digital terrain elevation data (OTED) with a horizontal grid 
spacing of 3-arc seconds (90 meters), digital chart of the world (OCW), the USGS 1 -degree 
DEM's, Arrny map Service (AMS) 1:1 ,OOO,OOO-scale maps and the International map of the world 
(IMW) 1 :1,OOO,OOO-scale map. For Central America the main sources used was from the OTEO 
with enhaneements made by the OCW data (USGS, 1999b; USGS, 1997). 

Of the OCW data, the hypsography and drainage layers were the most applicable to be included 
in the OEM generation, since these contain topographic information. For elevations below 305 
metres, the primary contour interval on the source ONC's is 305 meters with supplemental 
contours at 76 meters intervals. For higher elevations the supplemental contours are at 152-
meter intervals. The DTEO and USGS DEM's have a vertical accuracy of + or - 30 meters linear 
error at the 90 pereent confidence level (USGS. 1997). 

Refer to: dem1km, hiJJshade, slope, aspect 

C.2.3.1 Hillshade 

A shaded relief was created in arc/lnfo using the hillshade command using dem 1 km. 

C.2.3.2 Slope 

The sJope surface was created in are/info using the sJope command using dem1km. 

C.2.3.3 Aspect 

The aspect grid was created in are/info using the aspect command using dem1km. 

J Klass: e/A T, GIS Lab 1999 
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C.2.4 USGS Land Cover 

The U.S. Geological Survey (USGS), the Universíty of Nebraska-Lincoln (UNL), and the 
European Commission's Joint Research Centre (JRC) generated a 1-km resolution global land 
caver database. The land cover was developed on a continent-by-continent basis with a 1-km 
nominal spatial resolution, based upon 1-km Advanced Very High-Resolution Radiometer 
(AVHRR) data from ApriJ 1992 through March 1993. The finalland cover is composed 01 several 
data sources; AVHRR Data, Digital Elevation Model (DEM) Data, Ecoregions Data and Map Data 
(USGS, 1999c). 

The final land cover was determined using a 'convergence of evidence approach' which used 
three interpreters to insure consistency. This included the seasonal land cover regions as 
defined by the Global Ecosystem framework which were cross-reference to the land caver 
classes of the Simple Blosphere Model (SIB), Simple Biosphere 2 Model, the Biosphere 
Atmosphere Transfer Scheme (BATS), lnte~nal Geosphere Biosphere Programme (IGBP), 
and the USGS/Anderson (USGS, 1999c). 

The final task associated with this step is the generation of the derived data sets,including land 
cover and seasonal measures. In this step, the seasonalland cover regions are aggregated (or 
renumbered) into the appropriate classes of the output classification legends. Urban areas, 
extracted from the Digital Chart of the World (Defense Mapping Agency, 1992) are added to three 
of the derivad data sets: Global Ecosystems, IGBP Land Cover, and the USGS Land Use/Land 
Cover system. 

Refer to: Lacusgs, Usgscrop, lacJgbp, Igbpcrop 

J KJass: elA T, GIS Lab 1999 
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e.2.5 ACC8ssibílíty 

The aecessibUlty suñaoe was created at CIAT by A. Nelson (1998) uslng the following Information 
and methodology. The accesslblllty mode!" IS a land based modal and does not account for alr 
travel, which may play an important role for more remo te areas. The model also Ignores the 
transport of perishable goods that are often frelghted by alr. Coastal aecess by launeh or ferry 15 
also ignorad. The projectlon used to create the surfaces was Lambert equal area azimuthal. 

The model is based on the cost dlstance functlon In are linfo which raqulres a polnt based grid for 
source locatlons and a friet/on surface whleh defines the ease with whleh eaeh cell can be 
traversed. The Influenelng factors whlch compasad the frietion suñaee Inelude: -roads, rall, 
navigable rivers, sklpe, land cover, urban areas 

The data sources Included: 
(roads (DCW); rair (DCW); rivers (DCW); 
slope (GTOP030: http://edcwww.cr.usgs.gov/landdaaclgtop030/gtop030.html); 
land cover OGBP: http://edcwww.cr.usgs.gov/landdaae/glcc/glcc.html); 
urban areas (NOAA: http://www . ngde. noaa.gov:80BO/prod uctlon/htm I/blomass/níght. htrnl» 

Each of these Is In the fonn of a 1 km resolutlon grld that Is classlfied to describe It's contribution 
to the frietion suñace. The factors were comblned In are/info to create a frlctlon surface. 

Reter to: access_g 

Reference: ftp:/lgeog.leeds.ae.uklpub/andynelson/accessibílity.doc 

J KJass: ClA T, GIS Latr1999 
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e.2.6 elimate data infonnation 

The eHmate surfaces were developed by Peter Jones at CIAT, and are based upon 30 year 
climate averages trom about 10,000 meteorological stations in Latín Ameriea (Jones and 
Gladkov, 1999). They provide informatíon on the following variables: (1) mean mínimum monthly 
temperature (Jan to Dec), (2) mean maximum monthly temperature (Jan to Oee). and (3) monthiy 
ral nfa I I (Jan to Dec). 

The surfaces were created at a 5 km cel! resolutíon which was interpolated uslng 'the inverse 
square of the dlstance between the f1ve nearest stations and the Interpolated polnt'. The 
temperature surfaces were 'standardized to the elevatíon of the pixel in the DEM uslng a lapse 
rate model' (Jones and Gladkov, 1999). The methods usad to create the climate surfaces are 
summarlzed in Table C.2.6.1. The surfaees íneiudad are as tollows; 

Table C.2.6.1: Summary of climate surfaces 
Al! elimate data Is located In Idata/ellma21 

-DMCrI'ptlon . ' Geog COy~ 
, Loen name 

Ralnfall Jan 91 LAC Pre01 

Ralnfall Feb 91 LAC Pre02 

Ralnfall Mar 91 LAC Pre03 

R'alnfall Apr 91 LAC Pre04 

Ratnfall May 91 LAC Pre05 

Ralnfall Jun 91 LAC Pre06 

Ralnfall Jul91 LAC Pre07 

Ralnfall Aug 91 LAC PreOB 

Ralnfall Sep 91 LAC Pre09 

Ralnfall Oct 91 LAC Pre010 

Ralnfall Noy 91 LAC Pre011 

Ralnfall Oee 91 LAC pre012 

Max Temp Jan 91 LAC Xt01 

Max Temp Feb 91 LAC Xt02 

Max T emp Mar 91 LAC Xt03 

Max Temp Apr 91 LAC Xt04 

Max Temp May 91 LAC Xt05 

Max Temp Jun 91 LAC Xt06 

Max Temp Jul 91 LAC Xt07 

Max Temp Aut¡l91 LAC Xt08 _.-
Max Temp Sep 91 LAC Xt09 

Max Temp Oet 91 LAC Xt010 

Max Temp Nov 91 LAC Xt011 

Max Temp Ose 91 LAC xt012 

MJn Temp Jan 91 LAC It01 

Mln Temp Feb 91 
- , 

LAC It02 

Mln remp Mar 91 LAC It03 

Mln Temp Apr 91 LAC It04 

J KJass: CIAr, GIs- t.stJ 1999 

Feature ,1 ProJect.on Sódrce Reeolutl 
I Olía 

grld DD(wgsB4) Pjones (CIAT) 0.167 

grid DO(wgs84) Pjones (CIAT) 0.167 

grld DD(wgsB4) Pjones (CIA T) 0.167 

grid DD(wgs84) Pjones (CIA T) 0.167 

grld DD(wgs84) Pjones (CIA T) 0.167 

grld DD(wgs84) Pjones (CIA T) 0.167 

grid DD(wgs84) Pjones (CIA T) 0.167 

grld DD(wgs84) Pjones (CIAT) 0.167 

grld DD(wgsB4) Pjones (CIA T) 0.167 

grld DD(wgsB4) Pjones (CIAT) 0.167 

grld DD(wgs84) Pjones (CIAT) 0.167 

grld DD(wgsB4) Pjones (CIA T) 0.167 

grid DD(wgs84) Pjones (CIAT) 0.167 

grld DD(wgs84) Pjones (CIAT) 0.167 

grid DD(wgs84) Pjones (CIAT) 0.167 

grid DD(wgs84) Pjones (ClAn 0.167 

grld DD(wgs84) Pjones (CIAT) 0.167 

grld DD(wgsB4) PJones (CIAT) 0.167 

grId DD(wgs84) Pjones (CIAT) 0.167 

grid DO(wgs84) Pjones (CIA T) 0.167 

grld DD(wgs84) Pjones (CIA T) 0.167 

grid DD(wgs84) Pjones (CIAT) 0.167 

grld DD(wgs84) Pjones (CIA T) 0.167 

grld DD(wgs84) Pjones (CIAT) 0.167 

grld DD(wgsB4) PJones (CIA T) 0.167 

grld DD(wgs84) Pjones (CIA T) 0.167 

grid DD(wgs84) Pjones (CIA T) 0.167 

gOO DD(wgs84) Pjones (CIA T) 0.167 
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Ilo.serlPtlon 
- ' Geog Covar Feature 'IproJectl'On Sourca ~lutI 

Loen name I on 
Mln Temp May 91 .. ' LAC ItOS grid DD(wgs84) Pjones (CIA T) 0.167 

Mln Tsmp Jun 91 LAC It06 grid DD(wgs84) Pjones (CIA T) 0.167 

Mln Temp Jul 91 LAC Itú7 grid DD(wgs84) Pjones (CIA T) 0.167 

Mln T emp Aug 91 LAC It08 grid DD(wgsB4) Pjones (CIA T) 0.167 

Mln Temp Sep 91 LAC It09 grid DD(wgs84) Pjones (ClAn 0.167 

Mln Temp Oct 91 LAC It010 grid DD(wgs84) Pjones (CIAT) 0.167 

Mln Temp Nov 91 LAC It011 grid DD(wgs84) Pjones (CIAT) 0.167 

Mln Temp Dsc 91 LAC It012 grid DD(wgs84) Pjones (ClAn 0.167 

Evapotransplratlon Jan CenAm etp01 grid DD(wgs84) Pjones (CIAT) 0.167 

Evapotranaplratlon Fab CenAm etp02 grid DD(wgs84) PJones (ClAn 0.167 

Evapotranaplratlon Mar CenAm etp03 grid DD(wgs84) PJones (CIA T) 0.167 

Evapotranaplratlon Apr CenAm etp04 grid DD(wgs84) Pjones (CIA T) 0.167 

Evapotransplratlon May CenAm atp05 grid DD(wgs84) PJones (CIAT) 0.167 

Evapotransplratlon Jun CenAm etp06 grid DD(wgs84) Pjones (CIAT) 0.167 

Evapotransplratlon Juf CenAm etp07 grld DD(wgs84) Pjones (CIA T) 0.167 

Evapotransplratlon Aug CenAm atp08 grid DD(wgs84) PJones (CIA T) 0.167 

Evapotransplratlon Sep CenAm etp09 grid DD(wgs84) Pjones (ClAn 0.167 

Evapotransplratlon Oct CenAm etp10 grid DD(wgs84) Pjones (CIA T) 0.167 

Evapotransplrallon Nov CenAm etp11 grid DD(wgs84) Pjones (CIA T) 0.167 

Evapotransplratlon Oee CenAm etp12 grid DD(wgs84) Pjones (CIAT) 0.167 

Using the surfaces in Table C.2.6.1 additional ellmate surfacss were created. These inelude 
annual surtaces (ra/ota". m/n/mum temperature, maxJmum temperature), diurnal and mean 
monthly temperature, as listed in Table C.2.6.2. 

Table C.2.6.2: Addltional ellmate surfaces 

Descrtpflon . ' ~. 
~g C~V&f' Feature Pro)edlon' SoUFce Reaolutll 

- Lo.en nam ... ~n 

Annual Ralnfall -•. LAC Annrain ,grid DD(wgs84) C.IAT 1998 10.167 

Annual Mln Temp LAC Annxt grld DD(wgs84) CIAT 1998 0.167 

ARRual Max Temp LAC Annit grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp Jan 91 LAC Diur01 grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp Feb 91 LAC Diur02 grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp Mar 91 LAC Dlur03 grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp Apr 91 LAC Dlur04 grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp May 91 LAC DiurOS grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp Jun 91 LAC Dlur06 grid DD(wgsB4) CIAT 1998 0.167 

Dlurnal Temp Jul 91 LAC Diur07 grid DD(wgs84) CIAT 1998 0.167 

Dlurnal T emp Aug 91 LAC Dlur08 grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp Sep 91 LAC Diur09 grid DD(wgsB4) CIAT 1998 0,167 

J KJass: CIAT, GIS Lab"1999 
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Desertptlon Geog Covar Feature ProJectlon So u rce R880rutl 
Loen name on 

Dlurnal Temp Oct 91 -, - LAC Dlur010 grld DD(wgs84) CIAT 1998 0.167 

Diurna' Temp Nov 91 LAC Diur011 grid DD(wgs84) CIAT 1998 0.167 

Dlurnal Temp Dee 91 LAC Dlur012 grld DD(wgs84) CIAT 1998 0.167 

Mean Temp Jan 91 LAC Mt01 grld DD(wgs84) CIAT 1998 0.167 

Mean Temp Feb 91 LAC Mt02 gOO DD(wgs84) CIAT 1998 0.167 

Mean T emp Mar 91 LAC Mt03 grld DD(wgs84) CIAT 1998 0.167 

Mean T emp Apr 91 LAC Mt04 grid DD(wgsB4) CIAT 1998 0.167 

Mean Temp May 91 LAC Mt05 grld DD(wgs84) CIAT 1998 0.167 

Mean Temp Jun 91 LAC Mt06 grld DD(wgs84) CIAT 1998 0.167 

Mean Temp Jul91 LAC Mt07 grld DD(wgs84) CIAT 1998 0.167 

Mean Temp Aug 91 LAC Mt08 gOO DD(wgs84) CIAT 1998 0.167 

Mean Temp Sep 91 LAC Mt09 grid DD(wgs84) CIAT 1998 0.167 

Mean Temp Oct 91 LAC Mt010 grid DD(wgs84) CIAT 1998 0.167 

Mean Temp Nov 91 LAC Mt011 grld DD(wgs84) CIAT 1998 0.167 

Mean T emp Dee 91 LAC Mt012 grid DD(wgs84) CIAT 1998 0.167 

J Klass: e/A T, GIS Lsb 1999 
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Table C.2.6.3: Summary of method and errors for the climate surfaces 

lu.ff:~ ~.,,", ~ur-
>. 

~.- KtfQwn ErrOi:" . ~¡; 

Monthly Jones P. G. Constructed trom interpolated cllmate file Due to mismatch when 
Ralnfall (1997) Digital based on NOAA 10 minute grld DEM and spllclng files. Mlsslng pixels 
(Jan lo coverage of CIAT climate database Interpolation from at 
Dec) annual ralnfall approxlmatly 10,000 met stations each pixel col 394, row 333 

for Latín estlmated trom the nearest 5 statlons using long -53.2, lat -21.57 
Amenea. CIAT. Inverse square distance weJghtlng. col 419, row 332 
Call. Colom bia long -49.03, lat -21.4 

col 447, row 330 
long 44.4, lat -21 .7 

Mean Jones P. G. Constructed trom Interpolated cllmate file Due to mismatch when 
maxlmum (1997) Digital based on NOAA 10 minute grid DEM and spllclng files. Misslng pixels 
monthly coverage of CIAT climate database, Interpolatlon from at 
temperatur climate, Latín approxlmatly 10,000 met stations each pixel col 394, row 333 
e (Jan lo Amenea. CIAT. estlmated from the nearest 5 stations uslng long -53.2, lat -21.57 
De e) Call. Colombia Inverse square distance welghting. coi 419, row 332 

Corrected to elevatlon of the pixel by a lapsa long -49.03, lat ·21.4 
rate model for the mean tropical atmosphere coi 447, row 330 
from nlght soundings in the Caribbean. Data long 44.4, lat -21.7 
from Rhiel, H. (1979) Cllmate and weather in 
the troplcas. Academic Press London . 1!62. 

Mean Jones P. G. Constructed trom interpolated cUmate file Due to mis match when 
mlnlmum (1997) Digital based on NOAA 10 minute grld DEM and spllclng files. Missing pixels 
monthly coverage of CIAT climate database. Interpolation from at 
temperatur climate, Latin approximatly 10,000 met statlons each pixel col 394, row 333 
e (Jan to Amerlea. CIAT. estlmated trom the nearest 5 statlons uslng long -53.2, lat -21.57 
Dec) Call. Colombia Inverse square dlstance welghtlng, col 419, row 332 

Corrected lo elevatfon of the pixel by 8 lapsa k>ng -49.03, lat -21.4 
rate model for the mean tropical atmosphere col 447, mw 330 
from night soundings In the Caribbean. Data long 44.4, lat -21.7 
from Rhiel, H. (1979) Climate and weather in 
the troplcas. Academic Press London. p 62. 

Mean Jones P. G. Constructed trom ínterpolated cllmate file Due to mismatch whan 
"monthly (1997) Digital based on NOAA 10 minute grld DEM and splicíng files. Misslng pixels 
evapotran.s coverage of CIAT cllmate database. Interpolation from at 
plratlon cllmate, Latln approxlmatly 10,000 met stations each pixel col 394, row 333 
(Jan lo Amenea. CIAT. estirnated trom the nearest 5 statlons uslng long -53.2, lat -21.57 
Dec) Cali. Colombia Inverse square dlstance weightlng. col 419, row 332 

Calculated after L1nacre E. T. (1977). A long -49.03, lat -21.4 
simple formula for estimatlng evaporatlon col 447, row 330 
rates in varlous clima tes , uslng temperature long 44.4, lat -21.7 
data aJone. Agrie. Met. 18:409-424 

Annual CIAT 1998 Sum of all months I 12 except for ralnfall lO 

Dlurnal CIAT 1998 Max temp - Mín T emp w 

monthly 
temp 

Mean CIAT 1998 (Max temp + Mln Temp) I 2 " 
monthly 
tamp 

J KllIss: e/A T, GIS Lsb 1999 
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C.2.7 Number 01 dry months (consecutiva) 

For this study a dry month was deflned as one containíng less than 60 mm 01 raínfall, although 
Koppen 3 defines a dry cllmate as one where potential evaporatíon and transplratlon excaeds 
precipltation. The monthly rainfall surfaces were re-classed such that cells wlth less than 60 mm 
of rain asslgned a value of 1 and all other cells were assigned O. Each cell was re-classed for 
each month and the number of consecutive dry months was calculated. The calculatlon was 
accomplished by evaluating the value of each grid cell for a month, where value ::; 1, with the next 
month, where value ::; 1, until value ::; O. The algorlthm can be written as: 

Dry_month = I 1=jx ((G) = J) and (Gj+/ = 1), Gj + Gj +/, O) 

Wherej represents the months January (1) to December (12) and jx is the number of cells In). 
Thus, when the value of call 1 Is 1 in consecutive months then the value wlll be summed. The 
values wlll continue to be summed for subsequent months untll a cel! value of ° is locatad. When 
a cell value of ° is found the total summed value wlll be written to a new data layer. The process 
wíll continue untll all cal/s fOl" aH months have been analyzed. When the fjrst month is completed, 
the sama process wlll be applied to the next month and so torth. A single year has 12 months and 
the evaluation process starts in January and endad in December. However, to ensure continulty 
between January and December, the process was run for 24 months. Thís was done in Arcvlew 
3. 

Rafer to: dry 

e.2.8 Holdridge LifeZonas 

Constructed trom Interpolated cllmate fjle based on NOAA 10 minute grid DEM and CIAT cllmate 
data base. Interpolatlon trom approxlmately 10,000 met statlons each estlmated from the nearest 
5 statlons using inverse square dlstance welghting. The Holdridge classificatlons were defJned by 
Holdlidge, (1967). 

Refer to: hold_g 

Reference: Jones P. G. (199B) Holdridge IIfe Zones 01 Latín Amanea, Dígltallmage. CIAT. Cali. 
Colombia 

Holdrldge, LR., 1967. Llfe zone ecology. Tropical Science Center, San Jose, Costa Rica 

-

3 The K6ppen Climate Classífication System is the most widely used system for classifying the wortd's 
c/imates. Its categories are based on the annualand monthly averages of temperabJre and precipitatíon and 
recognizes five major climatic types. Kappan was a German botanist and clímatologist vmo developed his 
classification system in 1931 (http://everesLhunter.cuny.edu/: http://www.arts.ouc.bc.ca/geog/. 1998). 
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C.2.9 CIAT's Administration Boundary Coverage 

The data on administrative boundaries was derived from the CIAT administratíon boundary 
coverage that was digitized in the GIS lab at CIAT in 1996. For each country, administrative 
boundaries (provinces, departments, munleipalities, and districts, etc.) were digitized from 
topographic maps at various scales (refer to Table C.2.9.1) (Barona, 1997). These were then 
resampled to the DCW (Digital Chart of the World) country boundary. The information contained 
In the coverage ineludes three administration boundary levels; the country boundary, province or 
department (also referred to as admin level 2) and municipalities (also referred to as admin level 
2). 

Errors: Datasets are currently being checked. 

For al/ admin coverages refer to: lacsaall or admlacsa 

For admin level 2 refer to: adm2_/ac.shp 

For admín level 2 refer to: adm3_lac.shp 

For admin level 2 refer to: pais_Iac.shp 

In directory (/data' la tlong) 

J Klass: e/A T, GIS Lab 1999 



Whllefly In""""'" v2.0 38 

Tabla C.2.8.1: Scale 01 administration boundary level by country 

Country Admln Admln Admln Ve.r Dlgltlnd Sourc. 
Lewl2 Level3 Level4 from Scale 

El Salvador Oepartment Oistrict Cantons 1997 1:20,000 Oireccion General de Esladlstica y Censos, Unidad de 
Cartografia1987. Mapa de la Republica de El Salvador, Oivis ion 
Politico- Administrativa. Coola Helioarafica. 

Guatemala States oistrict 1:75,000 Mapa de la Regionalizacion de la Republica de Guatemala. Minislerio 
de Agricultura. Copia Heliografica 

Honduras Oepartment Municipality 1987 1:12,000 Instituto Geografico Nacional. Secrelaria de Comunicaciones, Obras 
1:30,000 Publicas y;Transporte. 1987. Proyeccion Transversal dé, Mercator . 

Planchas y escalas: 
Opto. de Choluteca 1:200000 Opto. de Atlantida 1 :200000 
Opto. de Cornayagua 1:200000 Opio. de Colon 1:200000 
Opto. Sanla Barbara 1 :200000 Opto. de Cortes 1 :200000 
Opto. de Fco.Morazan 1 :200000 Opto. de Para iso 1:230000 
Opio. Gracias a Dios 1:300000 Opto. Inlibuca 1 :150000 
Opto. Islas de la Bahia 1:200000 Opto. La Paz 1:120000 
Opto. de Lempira 1:200000 Opto. de Copan 1:200000 
Opto. de Olancho 1 :350000 O pto. de Yoro 1:230000 
Dolo. Ocotepltque 1:120000 Doto. Valle 1 :200000 

Costa Rica Provinces Canlons 1984 1:1500000 Instituto Geoarafico Nacional. 1984. MaD8 de Provincias v Cantones. 
Panama Province District Corregi 1990 1:1000000 Ministerio de Obras Publicas Inslrtuto Geografico Nacional "TOMMY 

mientos GUARDIA". 1990. Mapa de la Republlca de Panama Divislon Polilico 
- Administrativa. 

Nicaragua Department Municipality 1993 1:750.000 InsUtulo Nicaraguense de Estudios Territoriales. Ministerio de 
Construcclon y Transporte. 1993. Mapa de la Republica de 
Nicaragua Divislon Politico- Administrativo. Proyeccion Transversal 
de Mercetor 

Mexlco Slale Munlcipality 1981 1:1000.000 Mapa Geoestadislico. Secretaria de Programacion y Presupuesto. 
l1S.P.P.I.4 hoias: Norte Centro Noroeste v Sureste 

Balize State 1:750.000 Mapa de la Regionalizacion de la Republlca de Guatemala. Minislerio 
de Allricultura. Copia Heliografica 

Source. Adapted lrom Barona (1997) 
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C.3 Crop Data 

During the data collection phase of the whltefly project the locallon and growing season of host 
plants were not available tor all countrles. 

It an accurate rlsk map is ro be created It Is very Important to consleter the growlng seasons of all 
crops since host plants influence the development rates and the number of whiteflles. It Is 
important to identify the crops being grown concurrently tor a particular season that wlll need to 
be considered when running risk analysls. 

Table C.3.1.1 : C d I t rop ata n onnation 
Directory: Idatallatlong/ 

Désérl¡,tlan Seos Cov., ñame, Futura :ProJ.ctlon I So u rce 
.1 Loen I ~ 

Sean polnts LAC+ Bea_ciat point DD(wgs84) CIAT 
Colombia 

Beans poly LAC Bea_mun poiy DD(wgs84) CIAT 

Dlrectoly: Idata/dbfiles/crops/mexicol 
Joln lo the lae adm coveraga uslna Item: lsodeomun 
Algodon (cotton) Mexico Algodon.txt Txt file (tab dellmited) INEGI,1991 

Brocol! Mexico brocoU.txt Txt file (tab delimitad) INEGI,1991 

Calabaza, (squash) Mexico -calab.txt Txt file (tab delimitad) INEGI,1991 

CaJabaclta Mexico calabz.txt Txt file (tab delimitad) INEGI,1991 

Calabaza para semilla Mexico calems.txt Txt file (tab dellmlted) INEGI,1991 

Chile verde (green Mexlco chllev.txt Txt file (tab dellmited) INEGI,1991 
chiles) 
Chll. seco (dry Mexlco chll es. íxt Txt file (tab dellmlted) INEGI, 1991 
chiles) 
Frijol (beans) Mexico fiijol.txt Txt file (tab delimlted) INEGI,1991 

Melon (melon) Mexlco melon.txt Txt file (tab delimitad) INEGI. 1991 

Pepino (cucumber) Mexlco pepino.txt Txt file (tab delimited) INEGI, 1991 

Sandla (wate~n) Mexlco sandla.t:xt Txt file (tab delimlted) INEGI, 1991 

Soya (soya) . Mexlco soya.txt Txt file (tab delimited) INEGI, 1991 

Tabaco (tobaeco) Mexlco tobaco.txt Txt file (tab dellmited) INEGI,1991 

Tomata rojo (red Mexico tom~r.txt Txt file (tab dellmlted) INEGI,1991 
tomatoJ 
Tomate varde (green Mexico tom·v.txt Txt file (tab dellmlted) INEGI,1991 
tomato) 
D Irectory: Idatal d bfIles/cropsl gu ate! 

Chile Guatemala Chile_ 79.xJs Excel wor1<sheet Agrlcu ltural 
Census of 
Guatemala, 
1979 

Beans Guatemala FrijoL 79.xls Excel worksheet Agrlcu ltural 
Census of 
Guatemala, 
1979 

Malza Guatemala Maiz_79.xls Excel worksheet Agricultural 
Census of 
Guatemala, 
1979 

J Klsss: C/A T, GIS Lsb 1999 
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Dlrectory: /data/latlong/ 

'o.sedptlon , ¡Geoa Cover namé Featur. P~Jectlon Source Sea" 
Loen ,-

Watermelon and Guatemala Sandla_melon - Excel worksheet Agricultural Departme 
melon 79.xls Census of nt 

Guatemala, 
1979 

Soya Guatemala Soya_79.xls Excel worksheet Agrlcultural Departme 
Census of nt 
Guatemala, 
1979 

Tobacco Guatemala Tabaco_79.xls Excel wor1<sheet Agrícu ltural 
Census of 
Guatemala, 
1979 

Tomato Guatemala Tomate_79,xls Excel worksheet Agrlcultural Departme 
Census of nt 
Guatemala, 
1979 

Wheat Guatemala Trigo_79.xls Excel worksheet Agrlcultural Departme 
Census of nt 
Guatemala, 
1979 

Dlrectory: Idata/d bfi les/crops/honduras/cen_ 93/aldea 
Tables need to be jolned to the aldea coverage (ldata/dbfHes/crops/honduras/cen_93/aldea/hon_ald.shp) uslng 
Codlgo (In table) wlth aldnum88 in lhe shapeflle table, 
Source: Republíca de Honduras Secretaria de planiflcacion, coordinacion y presupuesto, Secretaria de recursos 
naturales, Abril-May 1993 
Algodon (cotton) Honduras Algodon.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Broeoll Honduras Brocoll.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Calabaza (squash) Honduras Cala baza ,txt Txt file (tab dellmlted Honduras, Aldea 

1993 
Chile (chlll) Honduras Chill.txt Txt file (tab delimited Honduras, Aldea 

1993 
Chile dulce (sweet Honduras Chlli_ dulce.txt Txt file (tab delimitad Honduras, Aldea 
peppers) 1993 
Arroz postrera (rice) Honduras Arroz_pos.txt Txt file (tab dellmited Honduras, Aldea 

1993 
Arroz primera (rice) Honduras Arroz_prim.txt Txt file (tab delimited Honduras, Aldea 

1993 
Frijol asociado Honduras FrILasoc_pos. t Txt file (tab dellmlted Honduras, Aldea 
postrero (beans - xt 1993 
mlxed) 
FriJol asociado Honduras FríLasoc_prfm.t Txt file (tab delimited Honduras, Aldea 
primero (beans - xt 1993 
mlxed) 
FriJol solo postre,ro Honduras FrlLsoLpos.txt Txt file (tab dellmited Honduras, Aldea 
(beans - alon8) 1993 
Frijol solo primero Honduras FrILsol_prlm.txt Txt file (tab delimited Honduras, Aldea 
{baans - alone) 1993 
Malze asociado Honduras Maize_asoc_po Txt file (tab delimlted Honduras, Aldea 
postrera (malze - s.txt 1993 
mlxed) 

J KJass: e/A T, GIS Lab 1999 
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Directory: Idatallattongl 

Deacrlptlon ,Geog [Cover nam. ' Featu"8 I ProJectlon ,$O urce Seale 
Locn 

.~ , -
Malza asociado Honduras Malze_asoc_pri Txt file (tab deHmlted Honduras, Aldea 
primero (mala m.txt 1993 
mlxed) 

Malze solo postrera Honduras Maize_soLpos. Txt file (tab delimitad Honduras, Aldea 
I(malza) txt 1993 
Mala solo prtmero Honduras Maize_soLpnm Txt file (tab delimlted Honduras, Aldea 
(malza) .txt 1993 
Mal:zclllo asociado Honduras Malzecillo_8soc Txt file (tab delimited Honduras, Aldea 
(mlxed) .txt 1993 
Malzclllo solo O Honduras Maizeclllo_solo. Txt file (tab dellmlted Honduras, Aldea 

txt 1993 
Melon (melon) Honduras Melon.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Papa (potato) Honduras Papa.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Pepino (cucumber) Honduras Pepino.txt Txt file (tab deHm\ted Honduras, Aldea 

1993 
Sandla (w"termalon) Honduras Sandia.txt Txt file (tab dellmlted Honduras, Aldea 

1993 
5org,o (sorghum) Honduras sorgo.txt Txt file (tab del/mited Honduras, Aldea 

1993 
Soya postrera (soya) Honduras Soya_pos. txt Txt file (tab dellmlted Honduras, Aldea 

1993 
Soya primera (soya) Honduras Soya_prlm.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Tabaco (tobacco) Honduras Tobaco.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Tomate (tomato) Honduras Tomato.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Trigo (wheat) Honduras Trlgo.txt Txt file (tab delimitad Honduras, Aldea 

1993 
Semilla_meJorada Honduras Semilla_mejora Txt file (tab dellmlted Honduras, Aldea 
Illmproved seedJ da.txt 1993 

J KJass: e/A T, GIS Lab 1999 
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Table C.3.1.2: Growing Season Information by Counlly 

Thame Mexlco Bellza Ou.temil. Hondur •• N1car8Qus El SaIVlldor Costa P.nama Cubil Haltl Dom 
Rice R.oubllc 

V/tUS Outbreak: 

BOMV (1994) " 
., ./ ./ ./ ./ ./ ./ 

Tornato VIrus 

Crops: 

Eggplant 

Chlna.a Vsgetable. 

Frijol ./ ; ./ 3 seasons ./2 ./4 ./ 3 seasons 
seasons seasons 

Tomato ./ ./ 

Algodon ./ ./ 

C.labaza ./ ./ 

Chile " " 
PI_nton ./ ./ 

Melon ./ ./ 

Paplno ./ 1" 
Sandla ./ ./ 

Soya 

Tabaco ./ ./ 

J KJass: C/A 1, GIS Lab 1999 
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C.3.2 Beans 

C.3.2.1 Beans: CIAT bean point distribution map (1987) 

In 19B7 the Agroeco Iogica I Studies Unit at CIAT produced a bean distribution map for Central 
Amenea. In 1991, James Fairbaim, improved upon the bean distrlbutlon by Includlng climate 
(altitude, latitude, temperature and estimated evapotransplratlon), land use (sowing dates and 
systems), and sojl (rootlng depth from FAO typleal proflles, soil classes for beans) (Falrbaim. 
1993). The result was a bean map where each point represents 1000 hectares. 

Refer fo: bea_clat 

C.3.2.2 Beans: Location of Bean Growing Areas from Census data 

43 

In Central Ameriea, farms are fragmented, smallln siza, use mixed agricultural systems, are 
labour Intenslve and lacatad on valley f100rs as well as on steep hlllslde slopes. These factors 
make it difflcult to Identlfy all cultivated areas uslng satelllte Imagery and expert local knowledge 
Is required for identifying the locatlon of a crop withln a country. 

CIAT, as part of Its goals to study lan<! use pattems and dynarnJcs. has developed a crop 
productlon database for Latin Ameriea, as IIlustrated in Table C.3.2.2.1. The data are beBed 
upon the availability of agricultural census Information at varylng adminlstratlve levels (Hyman, 
1997). 

Tabla C.3.2.21: Bean Production Data avallable 

Country Administrativa Lavel Year Collctlen Comments 
Method , 

El Salvador Reglon (administratlve 1994 Sample Beans 
level2) 

Guatemala Department 1989-95 Sample Beans 
(administratlve level 2) 

Hond,u,tta. Town 1993 Census Bsans 

Costa Rica Country 1993-95 Sample 

Panam, Mu niclpality 1990-91 Census Beans 

Nicaragua Department 1995 Sample Beans 

Mexlco Municípallty 1991 Census Beans 

Ballze Department 1994 Census Beans 

The crop Informatíon tends to be caarse such as department or regional level seale that allows for 
much wlthln reglon variablllty wlth the exception of the Honduras town levellnformation. To 
Improve upon the bean loeation map a raster crop redistrlbutlon model was used uslng Uwe 
Deichmann's (1996) vector to raster redlstrlbution model for populatlon (Hyman, 1997). 

Thls Involved the use of the land cover map developed by the USGS with an accesslbllity cover, 
developed at CIAT (Nelson, 1998) using a cost-dlstance approach (Hyman, 1997). Thls assumes 
that the distrlbution of crops are more IIkely to be cultivated near to a transportation network for 
easy access to markets (Hyman, 1997). We applled thls method to the agrlcultural census data 
avaUable for beans. 

J Klsss: elA T, GIS Lab 1999 
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By combining the accessibility grid with the administrative bean information, the total erop area 
was redlstributed based on thelr accessiblllty to market (Hyman, 1997). Thls was accompllshed 
by transforming the reglon into a municipallty level potentíal surface by dlvldlng the value at each 
gfid cell by the sum of the Indlces within each munlclpallty, thus welghting each area accordlng to 
thelr ease of accessibility to market (Hyman, 1997). The welghted potentlal surface was then 
combined wlth the crop data to estlmate the dlstríbution wJthln munlcipallties (Hyman, 1997). 

The results of the model did not agree wlth the CIAT (1993) bean data points that were based on 
bean-growing factors such as cllmate and soil. For example no beans are reported to QCCur in the 
department of Yoro (Honduras) while the CIAT (1993) bean data polnts indlcate two production 
areas. Thls could be due lo several factors:- the inaccuracy of the classificatlon of the cultlvated 
areas on the USGS (1993) land cover map, land use pattem changes slnca the data sets were 
created, inaccuracles In the original CIAT (1987) bean data, inaccuracíes of the 5011 and cllmate 
data used by Falrbalrn (1993) to update the CIAT (1987) beao data polnts, and the assumptlon of 
accesslblllty to market Thls assumptlon can be applled to farmers supplying beans lo a local 
market, but in Latin Ameriea, beans are a maln staple and tend to be a subsistent crop, much of 
whlch Is grown for local consumption. 

Thus, the questlon of where speciflcally In the study area beans are grown still remains. An 
alternatlve approach to defining the bean growing area was therefore adopted. This used a 
combination of sources to identlfy the bean-growing areas Including:- the agricultural census 
available at the smallest administratlon unlt (as deflned In Table C.3.2.2.1), elevatlon best sultad 
tor cultlvatlng beans, interviewlng local bean-plant breeders, dellneatlng bean growlng areas on 
topographlc maps by local experts and referenclng exlstlng besn maps, where available. 

Once a sultable crop location model ean be Identified we wlll be able to map the locatlon of other 
crops contaíned in an agrlcultural census database. 

C.3.2.3 Other crops 

Table C.3.2.3.1: Other Crop Production Data avallable (hectares and tonnes) 

Dlrectory: Idata/crop_covl 

taunby 'Admln"IratIv.' Ley., Yur
J , Data_1 -, 

'¡ e-Glffnren~l 
c, ' .P' .,"! '?-.- " ~ -~ .~: ' • j:~o, ..J ~, :., •. 

El Salvador Region (administrativa 1994 Sal_cu Beans 
level2) 

Guatemala Department 1989-95 Guaccu Beans 
(administrative level 2) 

Honduras Town 1993 Hon_cu Beans 

Costa RJca Country 1993-95 Cri_cu 

Panama Munlclpallty 1990-91 Pan_cu Beans 

Nicaragua Department 1995 Nic_cu Beans 

Mexlco Munlclpality 1991 Mex_cu Seans 
aellze Departrnent 1994 Sel_cu Beans, Melon, Squash, 

cucumber, red peppers, 
tomato. walermelon. 
potato 

J KllIss: C/A T, GIS Lab 1999 
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C.3.3 Varieties 

C.3.3.1 Sean varieties 

With the increased outbreaks of BGMV during the 19705 bean plant breeders developed new 
virus-resistant varieties in an effort to reduce the spread of the virus. Resistant varieties were 
adopted by farmers throughout Central America and by 1996 it was reported that between 40 to 
80 percent ef the bean areas were beíng planted to improved varieties (Viana, 1998; Viana el al. 
1997}. 

Of the varieties released, it was necessary to identify the resistance of each variety to BGMV and 
where each bean seed. ~ is c\Jr~b84~ 'IQQQ The information was gathered from bean 
experts, bean breeders, virologists and local bean experts familiar with the problem. This 
infonnation was available eilher al department or municipio level and a new coverage was 
appropríately ceded (1 = resistance, 2 :::: susceptible, O=unknown). 

The mapping of bean variety information resulted in the identification of missing information, ie 
where there is no knowledge on the type of bean variety currently in use. For example, for the 
entire bean-growing regions in Guatemala. Honduras and El Salvador bean variety information 
was míssillg for more than 60 pereent of the total area. Information on the dlstributíon of different 
bean variety informalion should be further ínvestigated and included sinee it piays an important 
role in the reduction of BGMV lnfection and can be used as a surrogate for identifying areas with 
BGMV problem, er other virus or pest problems for that matter. (Refer to Appendix A.1 for bean 
variety information for Honduras, Guatemala and El Salvador) 

Refer to: beanvars4.txt (dírectory: Idataldbfileslbean_variety) 
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C.4 Gemini-virus Data 

Virus Data" 
Directory: Idata/latlong/ 

Descrlptlon Geog Cover name Futura ProJectlon- Source, \ Sea'le 
Loen -

Bean Vlruses LAC,S BGMV94 poly DD(wgs84) P Anderson and F Munciplo + 
America Morales (CIAT) 'pais 

Tomato Vlruses LAC, S + lacsaall poly DD(wgs84) P Anderson and F Municipio + 
N Morales (ClAn pals 
America 

BGMV CenAm BGMV94_9 grid DD(wgs84) Bean Golden Reglons 
Mosalc, Research 
Advances 1994 t 
CIAT 

Directory: Idata/dbfilesl 

Chinese LAC virchveg. txt Txt file (tab CIAT 1998 Municipio, 
Vegeta bies dellmlted) reglons, país 
Algodon (cotton) LAC v ircotto n . txt Txt file (tab CIAT 1998 Municipio, 

dellmlted) regions, pals 
Eggplant LAC vlreggplant.txt Txt file (tab CIAT 1998 Municipio, 

delimlted) reQlons pals 
Beans LAC vlrfrljoL txt Txt file (tab CIAT 1998 Municipio, 

dellmlted) reRlons, pals 
Hot Peppers LAC virhpepper. txt Txt file (tab CIAT 1998 Municipio, 

dellmlted) reglons, pals 
Melon LAC vlrmelon.txt Txt file (tab CIAT 1998 Municipio, 

delimitad) regions, pals 
Sweet Peppers LAC vlrs pepper. txt Txt file (tab CIAT 1998 Municipio, 

dellmlted) regions, pals 
Squash LAC virsquas h. txt Txt file (tab CIAT 1998 Municipio, 

dellmited) reglons, pals 
Tobacco LAC v irto bacco. txt Txt fUe (tab CIAT 199B Municipio, 

dellmlted) reglons pais 
Tornalo LAC vlrtomato. txt Txt file (tab CIAT 1998 Municipio, 

delimitad) reglons, pals 
Beans LAC virusbean.txt Txt file (tab CIAT 1998 Municipio, 

delimited) regions, pals 
Watennelon LAC virwatermelon.txt Txt file (tab CIAT 1998 Municipio, 

delimitad) reglons pals 
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C.4.1 Sean golden Mosaie Virus 

Locations of bean golden mosaic virus (BGMV) areas 

Maps such as those of CIAT (1993) and Fairbaim's were available to show the bean growing areas, 
however no maps were available showing the current distributioo of BGMV outbreak areas. Three 
data sources were used to create the map showing the distribution of BGMV in the study area. These 
¡nelude; (1) the publication Mosaico Dorado del Frijol: Avances de Investigacíon (Morales, 1994); (2) 
expert local knowledge drawn on 1:75,000 seale maps, and (3) publications obtained tram bean 
experts (Cabrera et al 1997). 

The data obtained from Mosaico Dorado del Frljol: Avances de Investigacion (1994) show the 
lacation of the virus within each country. Each map was scanned and saved as images in a TIFF 
format. The ¡mages were georeferenced to the administration boundary coverage using the 
register/rectify command in Are/info. A mínimum number of links representing the geographic 
extent of the country \I,ere Mteee, ,e~l!ite,ee 8"e the results analyzed and viewed. Three to five 
poínts were selected depending on. the size of the country. A good flt was accomplished using 
both RMS error and visually checking the fit between the image and boundary information. 

Each registration had a RMS error of less than 0.01 decimal degrees. Once the image was 
satisfactorily georeferenced to the coverage, the six-parameter affine transformation was applied, 
using a nearest neighbor Interpolation. The ¡mage coordinates were then converted from map 
units to real world coordinates. In this case the image was transformed to lalitude and longitude. 
By adding coordinates to the ¡mage. it can be viewed concurrently with the existing digital data 
sets. Finally. the BGMV information contained in the ¡mages for Guatemala and Honduras were 
digitized in ARC/lNFO. 

The areas affected by BGMV were coded 1 and converted to raster format where each pixel 
represented 1 km. For the case of El Salvador, BGMV affected areas were coded 1 at canton 
level using the 'Zonas Productoras de Frijol a Nivel Cantonal El Salvador 1997'map in Situatcion 
Actual del Cultivo de Frljol en El Salvador (Cabrera, 1997). 

The BGMV areal data contained errors that can be attributed to the generalization of lhe data. In 
this case the areal data will result in errors of ommissionlcommission of the virus. To minimize 
thls problem the historical information can be used to eliminate areas above a specific elevation 
or use bean variety information as a surrogate for illustrating BGMV problem areas. The new 
coverage showed areas affected by BGMV where areas containing the virus were coded 1 and O 
for no-BGMV areas. 

Coverage of information digilized fmm Mosaico Dorado del Fríjol: Avances de Investigacion, 1994 

Refer lo: bgmv94 (directory: Idalallatlongl) 

BGMV 1990's information provided by F Morales (1998) 

Refer to: bgmv90s.shp and bgmv90info.dbf (directory: Idatalvirusl) 
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e.s Environmental factors influencing whitet1y distribution 

Temperature and humidlty are consldered to be of partlcularly Important in Influenclng whitefly 
distribution sinee they influence the development, survlval and mortallty rate of the whitefly 
(Amez, 1997; Cohen, 1991; Van Lenteren and Noldus, 1991; Horowltz, 1983; Berlinger et al., 
1986). Arnez (1997) summarizes the cllmatic factors (Table C. 5.1.1) and Identffied flve rlsk 
classlfications ranglng trom very low (1) to very hlgh (5) where each risk class Is eharacterlzed by 
e lavatlon , precipltation, number of consecutive dry month5 and temperatura ranges. The cllmate 
¡nformatlon is based on annual averages and 15 best used to obtain a generalized picture of the 
problem. 

The limitatlons of Amez's classtficatlon are the use of annual climate averages and the lade of 
important cropplng information. Virus outbreaks do not QCcur throughout the year and tend to be 
more severe durlng one saason (tor exampla most whltefly problems occur In the primera and the 
epoca de apante bean growing seasons in El Salvador). The annual ellmate ranges, defined by 
Amez, can be redefined by pelforming a slte characterizatlon, which is a process usad to 
describe the envlronment at a particular place (Corbett and O'Brlen, 1997). By examínlng the 
ellmate ¡nformation far the months wlth reportad BGMV outbreaks Arnez's rlsk classes can be 
redaflned to berter represent the cllmate occurring during times of virus outbreak. 

Another Important factor that should be ~ncluded in the analysls are the dmerent eropping 
systems occurrlng coneurrently wlth bean produetlon. Morales (1999) modlfled Arnez's (1997) 
original rlsk classes to ¡nelude the dlfferent crops Important in hosting and attractlng whltefJy 
populatlons (refar to Table C.5.1.1). Whiteflies prefer eorton, soybean, melons, squash followed 
by tobacco, tomato, eggplant and eucumber, and lastly bean, potatoes and peppers. Although 
beans are not a highly preferred host crop they are an important toad staple grown by rural 
farmers throughout Central America and are susceptible to gemlnl-virus infeclions whlch results 
In losses in bean produetion and Income. 

Tabla C.5.1.1: Envlronmentai factors influeneing the distribution of 8emisla tabael 

l' Physleal Char:acterlstlcs I 
Uo'lt· Rlsk CJasallleaflon· 

.. 

Incidence of the virus occurrence Very low Low Moderate High Very 
(1 ) (2) (3) (41 ttlgh (5) 

ellmate 
Elevatlon Msnm <100 1500- I 1000- .-... _- 500-

>1500 2000 1500 1000 
Humk:ilty for Preeipltation Mm >3000 2500- 2000- 1500- <1500 
Semlsla tsbacl 3000 2500 2000 

ConsecutiVe dry Month <1 1·2 2-3 3-4 >4 
months 

T emperature Temperature C <19 26-30 --- 19-22 22-26 
requirements >30 

Source: adaptad from Amez, 1997 
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Table C.5.1.2~ Updated envlronmental factors Influenclng the distríbution of Bemísía tabaci 

Factors Characterlstlcs I Unlt Rlsk Clasalflcatlon 
(Incldence of virus occurr.nce) 

Very low Low Moderate Hlgh Very Hlgh 
(1) (2) (3) (4) (5) 

Elevatlon Masl >1500 1200-1500 1000-1200 500-1000 0-500 
Environ- Precl pltatlon Mm/year >3000 2000-3000 1500-2000 1000-1500 <1000 
mental Consecutive No of O ()"1 1-2 2-3 3-6 
factofS dry months Month 

T emperature oc <12 12-16 17-21 22-26 27-31 
>32 

Cropplng Rlsk Crop Cerea 15 Vegetables Sean, Tobacco, Cotton, 
Systems Assessment type not In 3-5 patato. tomato, soybean, 

peppers eggplant, melons, 
(sweet and cucumber squash 
chili) 

Source: Morales (personal communlcatlon 1999) 

Critical Parameters Da ta: 

Tabla C.5.1.3: Dlstrlbutlonof Bemís/a tabac/ based on parameters provided by F Morales, 1998. 
Grids are Iocated In Idata/modelsl 

DMcrIPtloR,\ GeogLocrt Cbv.r nallVJ IF .... ~~'11 Prójat.lGl'l~ i ~~~ '1 "8 ... ' 
';;l...~ 

Bemlsla tabacl optlmum LAC Btopt GrId DD(wgs84) Pjones (C'AT) .167 
factora Climate 
I(elev: 0-1250 Temp: 20-30)1 
Bemlsla tabacl crltlcal LAC Stcrlt Grid DD(wgs84) Pjones (CIA T) .167 
factora Climate 
.(elev: 0-1250,Temp: 15-32)1 
Bemlsla tabacl el.vatlon LAC BemCelev Grid DD(wgs84) USGS .0083333 
l(0-1250 m ) Il1km) 

Please Note: The environmental factors described here are not the only factors influenclng the 
dlstrlbution of whiteflles and gemlní-viruses. The problem is complex and should Inelude 
blological parameters such as populatlon dynamlcs models of the whltefly as well as mortallty and 
survival rates. 
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e.6 Limitations of the data 
In describing the data, their sources and how the data sets were construeted it is important to 
aeknowledge many errors will have been incorporated into the final data to be used for the 
analysis. In this seetíon sorne of the limitations of the data will be discussed. These ¡nelude 
problems associated with data creation and data sources. Lastly, the problems associated with 
particular data sets used in this analysis will be addressed and how sorne of these problems were 
overcome. 

C.6.1 Limltations assoclated wlth data creation 
Errors will result while creating digital data. These can result from both hardware and human 
influences. Errors indueed by hardware limitations are not always fixable but we should be aware 
of their existence and the magnrrude. In addition, human Influences ean result in error 
propagation. For the remainder of this section we will diseuss sorne of the errors assocrated with 
data creation. 

C.6.1.1 Image distortlon whi/e scanning 
Scanning can result In many distortions In the original data. Some of the more noticeable errors 
include:- (1) the magniflcation or reduction of the map to fit the viewer, (2) varied distortion of 
information throughout the image Itsetf (ie increase in distortion from the eenter towards the edge, 
also edge effeets or warping at the edge), (3) dlstortions caused through the glass, (4) quality of 
the scanner itself, (5) resolution at whieh the ¡mage was scanned (ie dots per image (dpi), and (6) 
erookedness of the page in the scanner. Each of the above mentioned points will cause sorne 
errors, although minoro The distortions caused by the hardware and software are dtffieult to 
overcome but in sorne cases the dlstortions were very obvious and required the maps to be 
rescanned. 

C.6.1.2 DlgltJzlng 
Errors will have occurred during digitizing and inelude souree and human errors. The source 
errors may inelude existing errors on the paper map, shrinkage of the paper and the distortion of 
features as they are recorded in projected map unlts on a flat surface. The human errors inelude 
inaccurate digitization of IInes or polnts and editlng of the eoverage and the building of topology in 
ARCIINFO. 

C.6.1.3 Convertlng (rom vector to raster 
The data sets were converted from vector to raster to be used later in the analysis. While 
converting between lhe two data formats information is lost or altered dependíng on the eellsize 
selected. If the cellsize is too large, the outline of a feature wlll become bloeky and boundaries 
will be alterad . 

C.6.1.4 Changlng projectlons (le. LatltudelLongitude to UTM meters) 
The data were digitized as Latitude/Longitude and later converted to the Universal Transverse 
Mef(~tor (UTM) projection. When converting between projections infonnation will be altered due 
to the transformation process and mathematical calculations that take place. 

C.6.2 Problems assoclaled with data sources 
The data used in this analysis was derived from a variety of sources at dífferent geographícal and 
time scales. Each source uses a different set of standards and methodologies while complling 
and creating the data. In many cases the methodologies are not properly documented making It 
dlfflcult to ascertain the accuracy or inaccuracies associated with the data whlch can lead to 
contradlctions between data sets. 

C.6.2.1 Age of Data 
The age of data is always a concern. In many cases it takes several years to collect and compile 
data sets whích are then published years afier the initial collection dates. For example. 
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agricultura! census infonnation is collected in ayear and may not be release<! another year or 
two. 

C.6.2.2 Scale 
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Data is available at a variety of seales. In this case the data ranges from town (aldea) level 
(points) to department level (administration level 2) and regional level (ie map seale of '1: 
1,000,000). Scale effects, such as boundary distortions and projection effects are incorporated 
into paper maps that can lead to digital inaccuracles. For example, inaccurate loeatíon of areal 
boundarles on a map (Haining, 1997), when digitized will also be incorrect in the digital data set. 

In addition scale and resolution are important in determining the type of results attainable when 
modelling the data. For example, the host crop data is available at a department or municipality 
level therefore the best results than can be obtained using this information is at a municipality or 
department level. Hence, the results can ~ be as good as the input data in terms of the source, 
age and scale of the data. 

C.6.2.3Incompleteness o, Data 
Although digital data is becoming more available with the increased use and accessibílity ot 
computers, data sets are not always complete. This can be due to instrument faílure while the 
data is being recorded, confidentiality of the data (le census data), human recording errors ~e 
input wrong climate figures), or due to external factors such as public holidays, war and lack of 
avaílable funds (ie daily clímate recording) (Halning, 1997). 

C.6.3 Errors assoclated with speclflc data sets 
Limitations associated with data creations and sources were identified above. Now we will 
discuss sorne ot the limitations assoclated with specific data sets used for the analysls. 

C.6.3.1 Clima te 
elimate is a complex phenomenon that is dependent on numerous factors some ot which ¡nelude, 
elevation, latitude. proximity to waterbodies/mountain ranges, air moisture content, prevailing 
winds, season, vegetalion cover and so torth. Many scientists ha ve agonized trying to simulate 
and model climate based on historical station records to try to determine the clímate occurring at 
an unknown poinl Jones and Gladkov (1999) created climate surfaces tor temperature and 
rainfall (Jones et al., 1997a) throughout Central Ameriea. The limitations of the climate surfaces 
¡nelude (1) its resolution and (2) the aggregation of daily records to produce mean monthly 
surfaces, and (3) data errors while recording the climate at the station and adding lo the 
information to the digital database. 

First, the spalial resolution and accuracy of the climate surfaces are dependent on the digital 
elevation model (DEM) used tor the interpolation. For this analysls two climate surfaces at 
different resolutions were used. These were 5km and 18km. The coarser the resolution the less 
detailed the elimate surface and the blockier the results. However, since climale is a regional 
phenomenon the resolution at which it should be represented should not be too fine or else, it too 
will appear blocky and loose its meaning. 

Secondly, climate suriaces were compiled from data collected over 20 years and averaged tor 
each month. By averaging the daily data over time, extreme weather incidences are smoothed 
and generalized. Therefore, it must be remembered that the predlcted results will be averages 
(Craig et al. 1999). At the regional and continental level these results wíll suffice in highlighting 
problematic areas but they mean that the final resulls can only be an average situatíon and they 
mask extreme events/outbreaks. 
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Crops - the case of beans for Honduras, Guatemala and El Salvador 
The bean locations were obtaíned trom a varíety of sources ranging from publications, agricultural 
census, bean breeclers and local experts drawing on maps. This data was available at a variety 
01 seales and time periods. A problem with uslng a variety 01 sources from differing years ís the 
information is not always consistent and sometimes conflicts making it difficult to determine what 
data are the most accurate. 

C.6.3.2 Bean and BGMV Data 
The bean and 8GMV data used to create the digital data sets were constructed from a variety of 
sources uslng several techniques. Each method has limitations and will be discussed next. First 
the limitations of the bean data will be addressed followed by that for 8GMV affected areas. 

C.6.3.2.1 Beans 
The bean locations were obtained trom a variety of sources ranging from publications, agricultural 
census, bean breeders and local experts drawing on maps. This data was available at a variety 
of sea les and time periods. A problem with using a variety of sources from differing years is the 
information is not always consistent and sometimes conflicts. Making it difficult to determine what 
data are the most accurate. To overcome these problems maps were created uslng the most 
up-to-date information and verífied elther in the field or by experts. Beans are an important staple 
in Central America and are grown almost everywhere. However, for the purpose of thís study 
only the main bean-growing regions were identified and used. 

C.6.3.2.2 BGMV 
The data representíng areas affected by BGMV outbreaks were in the fonn of polygons drawn on 
paper maps that were converted to digital data. The BGMV information was represented as areal 
units representing presence/absence of the virus. The areas will cause errors by inclusion and 
exelusion of virus and non-virus areas. To minimize this error additíonal infonnation such as 
historical data was used to delineate the virus prone areas. 

The data on BGMV affected areas were created using scanned and digitízed maps. Several 
steps were necessary to get the data trom its original source, on paper, to the final digital dataset 
to be included in the analysis. At each data processing stage errors will have occurred affecting 
the final coverage. Sorne of the ídentified errors ¡nelude. ¡mage distortion whíle scanning, errors 
caused while registering and transformlng the ¡mage to the digital dataset, digitizing, converting 
the data trom vector to raster, changing between different projections Oe. Latitude/Longitude to 
UTM meters), and lastly the data itself. 

C.6.3.2.3 Cropplng Data Informat/on 
The data sources for beans, host crops and BGMV were available for various years (refer to 
Table 2.4.3.2.3.1) at a varlety of scales and level of completeness. The age of the data ranges 
from 1964 to 1999 for a range of scales (town to regíon) making it difficult to compare and 
contrast the data since there is little overlap in terms of time between the different types of data 
avaílable. 
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Table C.6.3.2.3.1: Comparison of data source dates for beans, host crops and BGMV In 
Guatemala, Honduras and El Salvador 
Theme GuatemaJa Honduras El Salvador 
BGMV PUblished 1994 Publlshed 1994 Publlshed 1997 

Source date: 1979- Source date: 1964- Source date: 1997 
1994 1994 

Beana 1999 1999 1999 
Source date: 1990- Source date: 1993- Source date: 1997 
1994 1999 

Host Crops Published 1979 Publlshed 1993 Publíshed 1994 
Bean Varletles 1999 1999 1999 

Source date:1979-1998 Source date: 1984- Source date: 1968-
1996 1997 

Bean growlng 1999 1999 1999 
seasona 
Host crop 1999 1999 1999 
g rowlna seasona 
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Addltlonally several incomplete data sets have been Identtfied durlng this study. These Inelude 
Incomplete crop databases Oe production and locallon (refer to Table 2.3.12.1) and known crop 
growing seasons wlthln each country (refer to Table 8.5.1-3, appendix B). Due lo the Incomplete 
host crop Informallon it was excluded from the analysis. 

C.B.3.2.'" BGMV besn reslstant v.rletles and BGMV 
The information provided for BGMV reslstant bean varieties, beans locations and BGMV 
outbreaks were complled fmm data sources of varylng years (see Table C.6.3.2.3.1). 
Discrepancias between BGMV bean reslstant varieties In use, current bean growing locatlons and 
BGMV reported outbreaks are lIIustrated In Map 2.3.11.1. Thls can be attrlbuted to the varled 
yearly reports for each data type and suggests that the data Is not compatible since there are 
problems with what is currently being reportad and what is actually occurring. The difference in 
BGMV outbreaks and the bean varlety data IlIustrates that the virus problem could have moved 
into new areas wlthln the last 5 years, 

In addltlon a standard BGMV outbreak reportlng procedure Is not being followed. For example 
Map 2.3.11.1 lIIustrates that BGMV 15 stlll belng reportad for some areas where BGMV bean 
reslstant variettes are currently In use, whlle In other areas this 18 not the case. This suggests 
that slnce the release of resistant varieties people familiar with the problem are st\\I reporting the 
original problem slles. Therefore for the purpose of this study it wlll be assumed that he BGMV 
locatlons are current wlth bean growlng locatlons and BGMV reslstant variety Informatlon will be 
Ignored until further data is collected. 

C.6.3.2.5 Whltefly InformaUon 
The whitefly Information tor thls study was IImlted and ¡ncluded the areal locations of the 
presence and/or absence of whltefly/virus and annual clímate generallzatlons Influenclng areas of 
rlsk. At thls time detailed informatíon such as whitefly blotypes, populatlon dynamlcs and models, 
and intensity of disease outbreaks for the study area were not avallable. Therefore populatlon 
dynamics were not Included for the analysis and instead a climate-based modelling approach was 
taken uslng the rlsk classffications deflned in section 2.3.13. 

In this saetion we have dlscussed some of the data IImitations. However, please note that there 
are addltlonalllmitatlons that need to be considerad assoclated with spatial analysls Oe 
measurement error, continuity effects and spatlal heterogeneity, dependency In spatial data, 
spatlal dlstributlon of data points and boundary effects, assesslng model fit, model sensltivity to 
the areal system and extreme data values). For a more detalled descriptlon on problem5 
assocíated wlth spatial analysls modelllng refer to Chapter 2 in Halning, 1997. 
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(d) Known Problems 

During development the network extension was included and when this is switehed off problems 
oceur, therefore it is necessary to ¡nelude the network extension. 

Sometimes the project looks for a seript names SDE.ExportTable. If this oceurs go to the project 
file tool, open a new seript and call it: - SDE .ExportTable. Compile the scrlpt and save the 
project. With the empty script. 

0.1 Requirements 

Version 01 ArcView: ArcView 3.0a 
Due to the links with Microsoft offiee, this project can only work on an environment that has 
aecess to microsoft office. 

Extenslons Requlred: Spatial Analysis 
Network Analysis 
g8\88856 ~~s 
Dialog Designer 

0.2 Technical Notes 

0.2.1 Runnlng the project: 

Copy the ArcView project onto your computer and edit the aaastart script. It is edit the following 
information to point to where the data is located on the your computer. ( ie drive e:\ or d:\) 

It is necessary to change the paths to access the Iocation of the data on the users system. The 
aaastart script needs to be edited. The items that are in bold need to be altered. 

Seript: aaastart 
drive_name;; "d:\white"y" 

, this secUan sets the global variables 
Jlathbase = drive_name+'\dataVatlong\".Asstríng 

'Iegend 
,JJathleg = drive_name+'Vegencfl".Asstríng 

'elímate 
,JJathclim = drive_name+'\data\c1ímaZ\ ".Asstring 

'economíc 
_pathecon ;; drive_name+'\data\dbfiles\".Assmng 

'documentation 
_pathdoc = drive_name+'\documentatíon\".Asstring 

'Netscapeprogram file 
_netscapepath = "c:\Program Files\Netscape\Communícator\Program\netscape. exe" 

D.2.2 Programmers Notes 
Scrlpts: The scripts are documented. 
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(e) Data Structure 

The data information file structure is illustrated in Figure E,1, 1, 

Figure E,1, 1: Dlrectory Structure 01 Infonnatlon 
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Appendlx A 

A.1 Sean Varletles for Honduras, Guatemala and El Salvador 

Table A 1 l' Bean varieties usad in Honduras ... 
Varlety Yaar Re. -Jo Losa Wher. Usad Comments 

ACACIAS .- 1980 S Nevar Released 

COPAN 1982 S Nevar Released 

lLAMA 1982 S Nevar Released 

ESPERANZA 4 1984 S Esperanza (Hlghlands) 

ARAUUB5 1987 S Danll 

CATRACHrrA 1987 S Danli, F. Morazan 

DORADO 199(1 R Dan". F. Morazan 

ORIENTE 1990 S Never Released 

DON SIL VIO 1992 R 

Tlo Canela 1994 R Danll. F. Morazan, Comayagua 

DICTA 113 1996 R Danll, F. Morazan. Dlancho 
DICTA 122 1996 R Danll, F. Morazan, Dlancho 

Dssllrrural 1 R S 

Zamorano S Danll,F . Morazan 

ChIngo S Yoro 

D4nll-46 S Danll 

R = resistant; T = tolerant; I ;;;; Intennedlate; S = susceptible 
Source: Mosaico Dorado del Frijol; CIAT Impact Data Base lwww.CGIAR.CIAT/IMPACD . F Morales 
(personal communicatlon, 1999); S Beebe (personal communlcation, 1999) 

Map A.1.1: Bean varieties mapped by department in Honduras 
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Table A 1 2- Bean varletles usad in Guatemala ... 
Varlety Year Res % Where Used Comments 

Losa 
Compuesto 1958 S Never 
Chlmalteco 1 Released 

Compuesto 1958 S Never 

Chlmalteco 2 Released 

Cullpa 72 1972 S Never 
Released 

lpBla 72 1972 S Never 
Released 

Jalpatagua 72 1972 S Never 
Released 

San Pedro 1972 S Nevar 
Plnula 72 Released 
Culma 1977 S Nevar 

Released 
SUCHITAN 1978 R Jutlapa Never 

Released 
ICTA.Jutlllpan 1979 R Never 

Released 
ICTA-QuBtzal 1979 R Jutiapa (800-1000), Jalapa (Iow elevations), 

Huehuetenango (Iow elevations), Baja Verapaz 
(800-1000) Zacapa (130-1300) 

ICTA- 1979 R Jutiapa (800-1000), Jalapa (Iow elevatlons), 
Tamazulspa Huehuetenango (Iow elevations), Ouiche (Iow 

elevatlons+11), Baja Verapz (800-1000), Zacapa 
(130-1300), Chlqulmula(450-1000), El 
Prograsso(1000-1200) 

ICTA-S.Martln 1979 S Jalapa (alta), (Quezalenango, Totonicapan, San 
Marcos (1500-2400m», El Progresso(1200-
1900t 

ICTA-Qulnsck- 1985 S Jalapa (alta), Quicha (alta), (Quezalenango, 
Ché Totonicapan, San Marcos (1500-2400m)1, Solola 
ICTA-Pllrrllmos 1985 S Jalapa (alta) 

ICTA-Ostúa 1986 R Jutlapa (800-1000), Jalapa (bajo), 
Huehuetenango (baja), 
Quíche (baja), Baja Verapz (800-1000), Zacapa 
(130-1300), 
Chiquimula( 450-1000), 
El Progresso( 1000-1200) 

ICTA-Texel 1989 S (Quezalenango. Totonicapan. San Marcos 
1(1500-2400m)), Solola 

DORICTA 1992 R coast Never 
Released 

ICTA.costefla 1992 R coast 

ICTA-Sts. 1992 R Jutiapa 
Gerlrudls 
ICTAChaplna 1992 R Jutlapa 

ICT A-Altense 1993 R Chimaltenango 

ICTA-Hunapú 1993 S Chlma Itenango; Quetzaltenango 

ICTA UGERO 1998 R Jutlapa 

Turrlalba 1 N R Nevar 
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Varlaty Year Res % Where Used Comments 
Lon 

Released 

ICTAChlvarreto S Quetzalenango y Totonlcapan (2500-2700 m); 
Cabrlcan, Huitan. San Carlos SIJa, La Unlon, 
Sbllla. San Francisco el Alto 

R = reslstent; T = tolerant; I :;:; Intermedlate; S :; susceptible 
Source: Mosaico Dorado del FriJol; lRodrlguez, R., Problematlca del Complejo Mosca Blanca­
Virus el Mosaico Dorado en Frijol Phas8D1us vulgarls L. en Centro America (1994); ICTA 
Recomendaciones 1990; F Morales (personal communlcatlon, 1999); S Beebe (personal 
communicatlon, 1999) 

The use of GIS Sp#ItJaI Analyals lo modeI fhe Occtnance of Besn GoIden MoaiJIc vw. and predIct .,.. SlISC#Jptlble fU 
~ In GUBtemsJa, Hondutas and El SsIvador (J KJaas (1f}g9)) 
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Table A 1 3" Bean varletias usad in El Salvador . " " 

Varlaty Year Re. % Where Used Comments 
Loa 

Porrillo Slntlltlco 1968 R Ahuachapán.San~An~Sonsonate 

Porrillo 70 1970 R 

Rojo 70 1970 S Never 
Released 

CENTA TAZUMAL 1982 R Never 
Released 

CENTA JIBOA 1988 R Nevar 
Released 

Rojo Savlldoreño 1997 S Ahuachapán, Santa Ana, Sonsonate 
1 
CENTA- R Ahuachapán.San~An~ Sonsonate 
Cuzestleco 
LlnesDOR585 R Ahuachapán, San~ Ana. Sonsonate not officlally 

u sed 
27R R 
Nahulzaleo negro S 

Nshu/za/eo Rojo R 

Pon1110 1 R 
RoJo de Seda S 

FrlJo/Mono S 

Arbolito Rojo S 

Cusrentelto S 

LlnellDOR582 R Coastal 

Cometa S 

Sangre de Toro S 

R = resistent:; T = tolerant; I = intermediate; S = susceptible; 
SOtuca: Mosaico Dorado del Frijol; 1Da~ Collection Trip, by Cabrera y Puquirre; 
2SIbJaci6n Actual del Cultivo de Frijol en El Salvador, 1997; 31mportancia del Frijol en El Salvador; 
F Morales (personal communlcatlon, 1999): S Beebe (personal communication, 1999) 

The uss of GIS Spatlsl AnaJysls 80 modeI fIJe 0ccm78nce of Sean Golden NIoaaIc VIrus and ptedlct 8I88S susceptible to 
outbI88ka In Guatemala, HondUTQ and El Salvador (J KJass (1999)) 
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Map A.1.2: Varieties mapped by reslstance to BGMV for Honduras, Guatemala and El Salvador 

The use of GIS SpBtJaJ AnaJysJs ID modeI the Occurrence oI8eBn GoIden MossIc VIrus 11M pntdJet lII8IIB susceptJbIe ID 
outbI8alcs In Gu.tIJmBla, HondulflS snd El SIIIvador {J Klass (1999)J 
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Data Dictionary for all datasets 

NOTE: AII spatial data sets are located in Idata/latlong. 

AII climate data are located in Idata/clima2 

I Cover Name: : Accessibllíty 
Source: Source Date: 1998 

Comments: 

o ta T 
I Cell Size 

a ype: nteger 
Number of Rows 4823 Number of Vatues 12 
Number of Cotumns 6524 Attribute Data (byies) 12 
BOUNDARY STAnSTICS 
Xmin -133.715 Minimum Value 0.000 
Xmax -11.512 Maximum Value 11.000 
Ymin -55.269 Mean 5.423 
Ymax 35.072 Standard Deviation 2.299 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DD 
P arameters: 
ACCESS G.VA T 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED? Description 

PUf ALTERNATE 
NAME .. 

1 VALUE 4 10 B - Indexad 
5 COUNT 4 10 B - -
9 INVERTED 4 10 B - - Travel values in hours 

Cover Name: Admlacsa: boundaries by country, 
admin 12 admin 13 and admin 14 

Source: CIAT fitted to DCW boundary Source Date: 1998 
Comments: 

Feature Class S~atial Subclass Features Topology-1 
AReS 
POLYGONS 17308 406 Ves 
NODES 
Polygon Labels 17307 
Fuzzy 0.000 Dangle 0.000 
BOUNDARYSTAnSnCS 
Xmin -117.300 Precision Double 
Xmax -55.759 
Ymin -34.787 
Ymax 32.717 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DO 
Parameters: 
AOMLACSA. 
PAT 
COLUMN ITEM NAME WIOTH OUT TYPE N.DEC INDEXED? Descriptlon 

PUT ALTERNATE 
NAME 

1 AREA 8 18 F 5 -

JKJass: elAT, GIS Lab 1999 
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I PERIMETER I ~ 
ADMLACSA# I ~8 I ~ I~ I ~ 

I ADMLACSA-ID I 4 
FEATURE 25 I ~ I ~ 

SO FEATURE-ID 10 10 I - -
60 FEA TURE_ TYP 13 13 C - -

E 
73 PAiS 25 25 C - - Cou~ boundary 
98 ADMIN_L2 25 25 e - - Admín level 2 boundary 
123 AOMIN L3 25 25 C - - Admin level 3 boundary 
148 ADMIN L4 25 25 C - - Admin level 4 boundarv 
173 ISO 4 4 C - - ISOcode 
177 ISO N 4 4 I - - ISO numbar 
181 DEP 14 14 1 - - Admin 12 code 
195 MUN 14 14 I - - Admin 13 code 
209 ISODEPMUN 16 16 I . - ISO, admin_'2, admin_13 

unique coda 
225 SOURCE 60 60 e - - Data source 
285 SOURCE DATE 6 6 I . . Data source date 
291 EDITOR 20 20 C - - Data editor 
311 MOD DATE 6 6 I - - Modífication date 
317 COMMENTS 40 40 C - - Comments 

1357 IBIS REF I 50 150 I C I - I - Blbhographlc Reference 

CoverName: Aspect: Aspect created from dem 
Source: CIAT Source Date: 1998 

Comments: 
Cel! Slze 0.010 
Data Type: Floalíng Poinl 
Number of Rows 4347 
Number of Columns 6912 
BOUNDARY STATlSTICS 
Xmin -124.118 Minimum Value -1.000 
Xmax -54.998 Maximum Value 359.999 
Ymin ·3.468 Mean 48.259 
Ymax 40.002 . Standard Deviation 95.450 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DD 
Parameters: 

CoverName: Bea •. ciat: bean points 
Source: CIAT Source Date: 1998 

Comments: One point = 
1000 ha 

Feature Class Features Bytes Topology? 
Points 2314 50 
Fuzzy 0.002 Dangle 0.000 
BOUNDARY STATlSTICS 
Xmin -111.683 Precision Single 
Xmax -68.716 
Ymin 0.831 
Ymax 29.667 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC S~heroid CLARKE1866 

I Datum Unlts DD 

J KJass: CIAT, GIS Lab 1999 
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I Parameters: 
BEA CIAT PAT 
COLUMN ITEM NAME WIOTH OUT TYPE N.OEC INDEXEO? Description 

PUT ALTERNATE 
NAME 

1 AREA 4 12 F 3 -
5 PER1METER 4 12 F 3 -
9 SEA CIAT# 4 5 8 - -
13 SEA CIAT-ID 4 5 B - -
17 BEANDD COV# 4 5 B - -
21 SEAN DO COV-ID 4 5 B - -
25 PAIS BNO# 4 5 S - -
29 PAIS BNO-ID 4 5 B - -

I 33 I PAlS 18 18 I C I - I -

CoverName: bea_muni: bean production by 
municipality 

Source: CIAT Source Date: 1997 
Comments: 

Feature Class Spatial Subclass Features Topology1 
ARCS 28 
POLYGONS 4784 142 Ves 
NODES 
Poly~on Labels 4783 

Fuzzv 0.000 Dangle 0.000 
BOUNDARYSTATISnCS 
Xmin -117.299 Precision SinQle 
Xmax -77.174 
Ymin 7.198 
Ymax 32.717 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Unlts DD 

I Paramelers: 
BEA_MUNI I 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED Description 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 BEA MUNI# 4 5 B - -
13 BEA MUNI-ID 4 5 B - -
17 ATLAS S 25 2S C - - Admin_12 name 
42 ATLAS P 25 2S C - - Admin 13 name 
67 ATLAS T 25 2S C - - Admin 14 name 
92 PAlS 18 18 e - - Country Name 
110 FAO 4 4 C - -
114 DE-P 6 6 C - - Oepartment 
120 HAFRIJOL 8 11 I - - Beans produced ( hectares) 
128 TNFRIJOL 8 11 I - - Beansproduced(tonnes) 
136 MUN 7 7 I - - Municioio number 

J Klass: CJA T, GIS Lab 1999 
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CoverName: SGMV94: Sean golden mosaie virus 1994 
Source: Mosaico Dorado del Frijol, Avances de Source Date: 1994 

InvesLigacion 1994, CIAT 
Comments: 

Feature Class Features Bytes Topology? 
Polygons 29 70 Ves 

AReS 
NODES 
Polygon Labels 28 
Fuzzy 0.000 Dangle 0.000 
BOUNDARY STATISTICS 
Xmin ~112.183 Precision Double 

I Xmax 
Ymin 

1-70.585 
9.902 

Ymax 27.041 
COORDINA TE SYSTEM 
DESCRIPnON 
Projection GEOGRAPHIC Spherold WGS84 
Datum WGS84 Units DO 
Parameters: 
BGMV94. 
PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED? Descri ption 

PUT ALTERNATE 
NAME 

1 AREA 4 12 F 3 ~ 

5 PERIMETER 4 12 F 3 ~ 

9 BGMV94# 4 5 B - -
13 BGMV94-ID 4 5 B - -
17 COMMENTS 40 40 C ~ ~ Comments 
57 DATE 4 4 I - - Date created 
61 SOURCE 4 4 C ~ - Source of information 
65 CROPINFO 3 3 I - - 1 : Affected Seans 

2: Affected hortlcultura\ crops 
3: Affected Beans and 
horticultural crops 
4: Critically affected Beans 
5: Critically affected horticultural 
crops 
6: Critically affected Beans 

68 8GMV-ID 3 3 I - -

Cover Name: bCerit: Bemisia tabaci locations based upon 
critical temperature range and elevation 

Source: CIAT ( factors b~ P Anderson and F Morales) Source Date: 1998 

I Cel! Size 1 0.167 
¡ Comments: 

Data Type: Floating Point 
Number of Rows 173 
Number of Columns 322 
BOUNDARY STATISTICS 
Xmin ~117.708 Minimum Value 20.047 
Xmax -64.041 Maximum Value 30.724 
Ymin 4.317 Mean 24.799 
Ymax 33.151 Standard Deviation 1.520 
COORDINA TE SYSTEM 
DESCRIPTION 

J KJass: elA T, GIS Lab 1999 
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GEOGRAPH1C WGS84 
WGS84 DO 

CoverName: bCopt: Bemisia tabaci locations based upon 
optimum temperature range and elevation 

Source: CIAT ( factors by P Anderson and F Morales) Souree Date: 1998 
Comments: 

Cell Si:te 0.167 
Data Type: Floating Point 
Number of Rows 173 
Number of Columns 322 
BOUNDARYSTATISnCS 
Xmin -117.708 Minimum Value 22.260 
Xmax -64.041 Maximum Value 27.303 
Ymín 4.317 Mean 25.281 
Ymax 33.151 Standard Deviation 0.766 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DO 
Parameters: 

CoverName: Cen bnd: central ameriea countrv boundarv 
Source: DCW, 1:1000000 Source Date: 1984 

Comments: 
Feature Class Features Bytes Topol!>gy? 
ARCS 28 
POLYGONS 1008 38 Ves 
NODES 
Polygon Labels 1007 
Fuzzy 0.002 Dangle 0.000 
BOUNOARY STATISTlCS 
Xmin -92.242 Precision Single 

1 Xmax 
Ymin 

1-77
.
174 

7 199 
Ymax 18.497 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPH1C Spheroid WGS84 
Datum WGS84 Units DO 
Parameters: 
CEN_BND. 
PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED Oescription 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 CEN BNO# 4 S B ~ -

1

13 
17 

1 CEN BNO-ID 1 4 
PAlS 18 1

5 
I~ 1 ~ 1 ~ 

I 35 I SYMBOL I 3 I -

J Klass: C/A T, G/S Lab 1999 
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Covar Name: Cen Ibl: Central American País labels 
Source: CIAT Sou rea Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Points 12 34 

Fuzzy 0.002 Dangle 0.000 
BOUNDARY STATISTlCS 
Xmln ·103.338 Preclsion Single 
Xmax -66.870 
Ymin -4.248 
Ymax 24.584 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spherold WGS84 
Datum WGS84 Units DO 
Paramaters: 
CEN LBl.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.OEC INDEXED Description 

PUT Al TERNATE 7 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 GEN LBL# 4 5 B - -
13 GEN LBL-ID 4 5 B - -
17 PAIS 18 18 C - - Country na me 

Cover Name: dem1km: Digital elevation model (meters) 
Source: USGS. Source Date: 1998 

http://edcwww.cr.usgs.gov/landdaac/gtopo30/gtopo3 
O.html 

Comments: 
Cell Size 0.008 
Data Type: Integer 
Number of Rows 3461 Number of Values 4682 
Number of Columns 6434 Attribute Data (bytes) 8 
BOUNDARY STATISTlCS 
Xmin -117.708 Mínimum Value 1.000 
Xmax -64.092 Maximum Value 5500.000 
Ymln 4.317 Mean 679.627 
Ymax 33.158 Standard Deviation 760.626 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIG Spheroid WGS84 
Datum WGS84 Units DD 
Parameters: Zunits METERS 

Cover Name: Hillshade: Shaded relief 
Source: C lA T. Crealed in Arell nfo v 7.1 .1 usíng dem 1 km Source Date: 1998 

Comments: 
Cell Size 0.010 
Data Type: Integer Number of Values 203 
Number of Rows 4169 Attribute Data (bytes) 8 
Number of Columns 6630 
BOUNDARY STATISTICS 
Xmín ·124.116 Mínimum Value 0.000 

I Xmax I -54.992 Maxlmum Value 253.000 

J Klass: elA TJ GIS Lab 1999 
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Ymin -3.4 70 Mean 179.419 
Ymax 39.996 Standard Deviation 8.737 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC S~~eroid WGS84 

I Datum I WGS84 Units DO 

Cover Name: hold _g: holdridae life zones 
Source: CIAT, Pe ter Jones Source Date: 1998 

Comments: 
Cal! Size 0.167 
Data Tvpe: Inteqer Number of Values 38 
Number of Rows 540 Attrlbute Data (bytes) 8 
Number of Columns 510 
BOUNDARY STA nSTICS 
Xmin -119.000 Minimum Value 0.000 
Xmax -34.000 Maximum Vatue 38.000 
Ymin -56.000 Mean 2.991 
Ymax 34.000 Standard Deviation 6.599 
COOROINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid CLARKE1866 
Datum Units DO 
Parameters: 
HOlD_G. 
VAT 
COlUMN ITEM WlDTH OUT TYPE N.DEC INDEXED? Description 

NAME PUT AlTERNATE 
NAME 

1 VALUE 4 10 B - Indexed 1 : T -<1, Tropical Desert 
2 : T -<is, Tropical Desert scrub 
3: T-tw, Tropical Thom woodland 
4; T-vdt, Tropical Very dry forest 
5: T -df, Tropical Dry forest 
6 : T -rnf, Tropical Moist torest 
7 : T-wf, Tropical Wet forest 
8: T-rf, Tropical Rain torest 
9 : S-d, Premontane Desert 
10: S-<is, Premontane Desert scrub 
11 : S-tw, Premontane Thom woodland 
12 : S-df, Premontane Dry forest 
13 : S·mf, Premontane Moist forest 
14 : S-wf, Premontane Wet torest 
15 : S-rf, Premontane Rain forest 
16 : W-<1, Lower montane Desert 
17: W-ds, Lower montane Desert scrub 
18 : W-tw, Lower montane Thom 
woodland 
19 : W-<1f, Lower montane Dry forest 
20 : W-mt, Lower montane Moist forest 
21 : W-wf, Lower montane Wet forest 
22: W-rf, Lower montane Rain toresl 
23 : C-d, Montane Desert 
24 : C-ds, Montane Desert scrub 
25 : C-s, Montane Steppe 
26 : C-mt, Montane Moist forest 
27 : C-wf, Montane Wet torest 
28 : C-rf, Montane Rain forest 
29: B-d Subalpine Desert 

J Klass: e/A T, GIS Lab 1999 
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30: B-ds, Subalpine Desert scrub 
31 : B-mf, Subalpine Moist forest 
32: B-wf, Subalpine Wet forest 
33: S-rf, Subalpine Rain forest 
34 : SP-dt, Alpine Dry tundra 
35 : SP-mt, Alpine Moist tundra 
36 : SP-wt, Alpina Wet tundra 
37 : SP-rt. Alpine Rain tundra 
38: P, Nival forms 

Cover Name: hspcc .9: Hotspots for caribbean 
Source: CIAT, Data provided by F Morales Source Date: 1998 

Comments: 
Cell Size 0.120 
Data Type: Integer Number of Values 6 
Number of Rows 128 Attribute Data (bytes) 8 
Number of Columns 172 
BOUNDARY 
STAnSnCS 
Xmin -90.832 Minlmum Value 0.000 
Xmax -70.192 Maximum Value 6.000 
Ymin 7.725 Mean 2.468 
Ymax 23.085 Standard Deviation 2.378 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Unlts DD 
Parameters: 
HSPCC G.VAT 
COLUMN ITEM WIOTH OUTPUT TYPE N.OEC INDEXED Description 

NAME ALTERNATE ? 
NAME 

1 VALUE 4 10 B - O: Not affected 
1: Affected Beans 
2: Affected horticultural crops 
3: Affected Beans and 
horticultural crops 
4: Critically affected Beans 
5: Critically affected 
horticultural crops 
6: Critically affected Beans 

S COUNT 4 10 B -

e over N ame: H sp_car: h f e 'bb otspo areas or an ean 
Source: CIAT Data provided by F Morales Source Date: 1998 

Comments: 
Feafure Class Features Bvtes Topology? 
Points 20 84 
Fuzzy 0.002 Dangle 0.000 
BOUNDARY STATISTlCS 
Xmin -120.002 Precision Single 
Xmax -70.259 
Ymin 18.236 
Ymax 35.000 
COORDINATE SYSTEM 
DESCRIPnON 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DO 

J Klass: e/A T, G/S Lab 1999 



Whitefly Interface: Data Olctíonary Appendix-9 

Parameters: I I 
HSP_CAR 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED? Description 

PUT ALTERNATE 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -

I HSP CAR# 
I ~ 1 ~ 

17 PPPTIYPE 2 2 I - - 1 :Populated Place 
2: populated place(within 
urbanized areas) 
3: Places assocíated with a 
special symbol 
4: kampong 
5: Circular village 

19 PPPTNAME 40 40 C - - Name of place 
59 PPPTFLAG 2 2 I - -
61 DATE 4 4 I - - Date of data 
65 POP 8 8 I - - Population 
73 SOURCE 4 4 C - - Source of information 
77 POPEST 5 5 1 - - Population estimate 
82 CROPINFO 3 3 I - - 1: Affected Beans 

2: Affected horticultural crops 
3: Affected Beans and 
horticultural crops 
4: Critically affected Beans 
5: Critically affected horticultural 
crops 
6: Critically affected Beans 

Cover Name: Hsp een: hotspot areas for Central Amenea 
Souree: CIAT, Data provided by F Morales Souree Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Points 28 84 
Fuzzy 0.002 Dangle 0.000 
BOUNDARYSTATISnCS 
Xmin -120.002 Preeision Single 

1 Xmax 
Ymin 

1-80.276 
7.785 

Ymax 35.000 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DO 
Parameters: 
HSP _CEN. 
PAT 
COLUMN ITEM NAME WIOTH OUT TYPE N.DEC INDEXED? Descríption 

PUT ALTERNATE 
NAME 

1 AREA 4 12 F 3 -
PERIMETER 1: F I~ I ~ -HSP CEN# B 

13 HSP CEN-ID 4 5 B - -
17 PPPTTYPE 2 2 I - - 1 :Populated Place 

2:populated place(within 

J Klass: CIA T, GIS Lab 1999 
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urbanized areas) 
3: Places associated with a 
special symbol 
4: kampong 
5: Circular villaga 

19 PPPTNAME 40 40 C - - Name of place 

59 PPPTFLAG 2 2 I - -
61 DATE 4 4 I - - Dale of data 
65 pOP 8 8 I - - Population 
73 SOURCE 4 4 C - - Source of information 
77 POPEST 5 5 I - - Population estimate 
82 CROPINFO 3 3 1 - - 1: Affected Beans 

2: Affected horti cultura I Grops 
3: Affected Beans and 
horticultural crops 
4: Critically affected Beans 
5: Critically affected horticultural 
crops 
6: Críticallv affected Beans 

Cover Name: HSDa Ibl: hotspot labels 
Source: CIAT Source Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Points 62 84 
Fuzzy 0.002 Dangle 0.000 
BOUNDARY STA nSTICS 
Xmin -120.002 Precision Sinqle 
Xmax -67.691 

1 Ymin 
Ymax 1

7
.
701 

35000 
COORDINA TE SYSTEM 
DESCRIPnON 
Projection GEOGRAPH\C S~heroid WGS84 

I Datum 
Parameters' 

I WGS84 I Umts 

HSPA_LBL 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED Descriptíon 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -

I HSPA LBL# 1 4 I~ I - I ~ 
17 PPPTTYPE 2 2 I - - 1 :Populated Place 

2: populated place(within 
urbanized areas) 
3: Placas associated with a 
speciaJ symbol 
4: kampong 
5: Circular village 

19 PPPTNAME 40 40 C - - Name of place 
59 PPPTFLAG 2 2 I - -
61 DATE 4 4 I - - Date of data 
65 POP 8 8 I - w Population 
73 SOURCE 4 4 C - - Source of information 
77 POPEST 5 5 I - - Poeulation estimate 

182 I CROPINFO 13 3 I - 1 - 1 : Affected Beans 

J KJass: e/A T, GIS Lab 1999 
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2: Affected horticultural crops 
3: Affected Beans and 
horticultural crops 
4: Critically affected Beans 
5: Critlcally affected horticultural 
crops 
6: Crilically affected Beans 

CoverName: Hspa .. pnt: hotspot points 
Source: CIAT Data º,ovided by F Morales Source Date: 1998 

Comments: 
Feature Class Features Bytes TOOOloQy? 
Polnts 48 84 

I Fuzzy I 0.002 I Cangle I 0.000 

Xrnax -70.259 

~ Yrnin j7.785 I I 
Yrnax 23051 
COORDINA TE SYSTEM 
DESCRIPTION 
Proiection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DD 
Parameters: 
HSPA_PNT 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -

5 PE:RIMETER 4 12 F 3 -
9 HSPA PNT# 4 5 B - -
13 HSPA PNT-ID 4 5 B - -
17 PPPTTYPE 2 2 I - - 1 :Populated Place 

2: populated place(within 
urbanlzed areas) 
3: Places associated with a 
speciaJ symbol 
4: kampong 
5: Circular village 

19 PPPTNAME 40 40 C - - Name of place 
59 PPPTFLAG 2 2 I - -
61 DATE 4 4 I - - Date of data 
65 POP 8 8 I - - Population 
73 SOURCE 4 4 C - - Source of information 
77 POPEST 5 5 I - - Population estimate 
82 CROPINFO 3 3 I - - 1: Affected Beans 

2: Affected horticultural crops 
3: Affected Beans and 
horticultura! crops 
4: Critically affected Beans 
5: Critically affected horticultural 
crops 
6: Critically affected Beans 

J Klass: e/A T, GIS Lab 1999 
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Cover Name: Hspcalbl: hotspot labels 
Source: CIAT Source Date: 1998 

Comments: 
Feature Class Futures Bytes Topology? 
Points 20 84 
Fuzzy 0.002 Dangle 0.000 
BOUNDARV STAnSTICS 
Xmin -120.002 Preclslon Sinele 

I Xmax -67.691 
Ymin 18 182 
Ymax 35.000 
COORDINA TE SYSTEM 
DESCRIPnON 
Projection GEOGRAPHIC S~heroid WGSB4 

I Datum 
Parameters: 

I WGS84 

HSPCALBL 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXEo 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 HSPCALBL# 4 S B - -
13 HSPCALBL- 4 5 B - -

ID 
17 PPPTIYPE 2 2 I - - 1 : Populated Place 

2: populated place(within 
urbanized areas) 
3: Places associated with a 
special symbol 
4: kampong 
S: Circular village 

19 PPPTNAME 40 40 C ~ - Name of place 
59 PPPTFLAG 2 2 I - -
61 DATE 4 4 I - - Date of data 
65 POP 8 8 I - - Population 
73 SOURCE 4 4 C - - Source of information 
77 POPEST 5 S I - - Population estimate 
82 CROPINFO 3 3 I - - 1: Affected Beans 

2: Affected horticultural crops 
3: Affected Beans and 
horticultural crops 
4: Critically affected Beans 
S: Critically affected horticultural 
crops 
6: Crítically affected Beans 

Cover Name: Hspcelbl: hotspot labels 
Source: CIAT Source Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Points 28 84 
Fuzzy 0.002 Dangle 0.000 
BOUNDARY STA nSTICS 
Xmin -120.002 Precision Single 
Xmax -80.087 

J KJass: CIAT, GIS Lab 1999 
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I Ymin 
Ymax 1

7
.
701 

35000 
COORDINA TE SYSTEM 
DESCRIPTION 
Proiection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DO 
Parameters: 
HSPCELBL 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 HSPCELBLT# 4 5 B - -
13 HSPCELBL-ID 4 5 B - -
17 PPPTIYPE 2 2 I - - 1 :Populated Place 

2: populated place(within 
urbanized areas) 
3: Places associated with a 
special symbol 
4: kampong 
5: Circular village 

19 PPPTNAME 40 40 C - - Name of place 
S9 PPPTFLAG 2 2 I - -
61 DATE 4 4 I - - Date of data 
65 POP 8 8 I - - Population 
73 SOURCE 4 4 C - - Source of ¡nformatjon 
77 POPEST 5 5 I - - Population estímate 
82 CROPINFO 3 3 I - - 1: Affected Beans 

2: Affeded horticultural crops 
3: Affected Beans and 
horticultural crops 
4: Critically affected Beans 
5: Critically affected horticultura I 
crops 
6: Critically affected Beans 

Cover Name: Hspmelbl: hotspot labels 
Source: CIAT Source Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Points 14 68 
Fuzzy 0.002 Oangle 0.000 
BOUNOARY STA TlSTlCS 
Xmin -120.002 Precisjon Single 

I Xmax 
Ymjn 

1-88.648 
16500 

Ymax 35.000 
COOROINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units 00 
Parameters: 
HSPMELB 
L.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED 

PUT ALTERNATE ? 
NAME 

J Klass: CIA T, GIS Lab 1999 



WhitetJy Jnterface: Data Oicüonary Appendíx - 14 

I AREA 
PERIMETER 1: 12 F 

12 F I HSPMELBL# 
HSPMELBL -
ID I : 

5 B 

I : 5 B 

17 PPPTTYPE 2 2 I - - 1 :Populated Place 
2: populated place(within 
urbanized areas) 
3: Places associated wlth a 
special symbol 
4: kampong 
5: Circular vi 11 aJ) e 

57 DA~ 4 4 \ - - Name of place 
61 SOURCE 4 4 e - - Source of Data 
65 CROPINFO 3 3 I - - 1: Affected Beans 

2: Affected horticultural crops 
3: Affected Beans ~nd 
horticultural crops 
4: Critically affected Beans 
5: Critically affected horticultural 
crops 
6: Critically affected Beans 

Cover Name: Hspmepol: Hotspots in Mexico 
Source: CIAT, Data provided by F Morales Source Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Polvgons 15 68 '(~ 
AReS 
NODES 
Polygon labels 14 

I Fuzzy 
1

0
.
000 Dangle I 0.000 

Xmin -116.977 Preclsion single 
Xmax -87.037 
Ymin 14.565 
Ymax 32.711 
COORDlNATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DO 
Parameters: 
HSPMEPOL 
.PAT 
COLUMN ITEM NAME WIOTH OUT TYPE N.DEC INDEXED 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 HSPMEPOL# 4 5 B - -
13 HSPMEPOL-IO 4 5 B - -
17 PPPTNAME 40 40 C - - Place name 
57 DATE 4 4 I - - Date created 
61 SOURCE 4 4 C - - Source of Inforrnatíon 
65 CROPINFO 3 3 I - - 1 : Affected Beans 

2: Affected horticultural crops 
3: Affected Beans and 
horticultura\ crops 

J KJass: GIA T, GIS Lab 1999 
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4: Critically affected Beans 
5: Critically affected horticultural 
crops 
6: Critically affected Beans 

Cover Name: Igbpcrop: Cultivated landuse information 
trom IGBP(Land Cover. Intemational 
Geosphere Biosphere Program) 

Source: USGS, Source Date: 1998 
http://edcwww.cr.usgs.gov/landdaacJglcc/glcc 

sa.html 
Comments: 

Cell Size 0.016 
Data Type: Integer 
Number of Rows 2309 Number of Values 1 
Number of Columns 3617 Attribute Data 8 

(bytesl 
BOUNDARYSTATISnCS 
Xmin -117.299 Minimum Value 12.000 
Xmax -59.427 Maximum Value 12.000 
Ymin -4.230 Mean 12.000 
Ymax 32 .714 Standard Deviation 0.000 
COORDINA TE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid CLARKE1866 
Datum Unlts DO 

I Parameters: 
IGBPCROP.VAT 
COLUMN ITEM WIOTH OUT TYPE N.DEC INDEXEO? Description 

NAME PUT ALTERNATE 
NAME 

1 VALUE 4 10 B - Indexed 12: Croplands 

Cover Name: Igbplac: from IGBP(Land Cover: 
Intemational Geosphere Biosphere 
Programl Central Amenea 

Source: USGS, Source Date: 1998 
http://edcwww.CT.usgs.gov/landdaaclglcc/gtcc 

sa.html 
Comments: 

Cel! Slze 0.016 
Data Type: Integer 
Number of Rows 1805 Number of Values 16 
Number of Columns 3355 Atlribute Data (bytes) 8 
BOUNDARYSTATISnCS 
Xmin -117.713 Minimum Value 1.000 
Xmax -64 .102 Maxímum Value 17.000 
Ymin 4.317 Mean 14.533 
Ymax 33.160 Standard Deviation 4.825 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC S()heroid CLARKE1866 
Datum Units DD 

¡ Parameters: 
tGBPLAC.VAT 
COLUMN ITEM WIDTH OUT TYPE N.OEC INDEXED Descnption 

NAME PUT ALTERNATE ? 
NAME 

J l<1ass: CIAT. GIS Lab 1999 
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1 VALUE 4 10 8 - Indexed 1'. Evergreen Need\e\eaf Fores\ 
2: Evergreen Broad\eaf Forest 
3: Deciduous Needleleaf Forest 
4: Deciduous Broadleaf Forest 
5:Mixed Forest 
6:Closed Shrublands 
7: Open shrublands 
8: woody Savannas 
9:Savannas 
10:Grasslands 
11 :Permanent Wetlands 
12:Croplands 
13:Urban and Buill-up 
14:Cropland/Nalural Vegetatíon 
Mosaie 
15:Snow and Ice 
16:Barren or Sparsely Vegetated 
17:Waterbodies 

Cover N ame: Lacmun r: municipio regions 
Source: Admin_13 boundaríes created in CIAT linked lo Source Date: 1998 

DCW 
Comments: 

Feature Class Features Brtes Topology? 
Polygons 3516 42 Ves 
AReS 

I NODES 
REGIONS (MUN3) 388 42 Ves 
Polygon labels 3516 
Fuzzy 0.000 Dangle 0.000 
BOUNDARY STA TlSTlCS 
Xmin -117 .299 Precision single 

I Xmax 
Ymin 

1-34.788 
·55.761 

Ymax 32.717 
COORDINA TE SYSTEM 
DESCRIPTlON 
Projection GEOGRAPHIC S~heroid WGS84 
Datum 1 WGS84 1 Untts 
Parameters' 

I LACMUN_R. 
PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 · 

5 PERIMETER 4 12 F 3 · 

9 LACMUN R# 4 5 B ~ · 

13 LACMUN_R· 4 5 B - · 

ID 
17 I ADMIN L2 25 25 C I - I - Admm 12 name 

J Klass: elA T, GIS Lab 1999 
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Cover Name: Lacpais r: country regions 
Source: country boundaries created in CIAT linked to Source Date: 1998 

DCW 
Comments: 

Feature Class Features Bytes Topology7 
Polygons 3331 34 Ves 
ARCS 

I NODES 
REGIONS (P AlS3) 79 34 Ves 
Polyaon Labels 3331 
Fuzz~ 0.000 Danale 0.000 
BOUNDARV STATISTICS 
Xmín -117.299 Precisíon single 
Xmax -34.788 

I Yrnin 
Ymax 

¡ -55.761 
32717 

COORDINATE SYSTEM 
DESCRIPTION 
Projection Spheroid 

I 

Datum 
~arameters: 

Umts 

LACPAIS_R·I 
PAT 
COLUMN lTEM NAME WIOTH OUT TYPE N.DEC INDEXEO 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 LACPAIS_R# 4 S B - -
13 LACPAIS R-ID 4 5 B - -
17 I PAIS 18 18 C I - I -

J Klass: e/A T, G/S Lab 1999 
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Cover Name: Lacsaafl: tomato virus information 
Source: eIAT, Tomato ViruS data provided by P Anderson Source Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Polygons 14179 224 Ves 
AReS 

I NODES 
P I o~on Labe s 14 178 
Fuzzy 0.000 Dangle 0.000 
BOUNDARY STATISTlCS 
Xmin -117.299 Precision single 
Xmax -34.788 
Ymin -55.761 
Ymax 32.717 
COORDINATE SYSTEM 
DESCRIPTION 
Projection Spheroíd 
Datum Units 
Parameters: 
LACSAALL 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEe INDEXEO 

PUT AL TERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERlMETER 4 12 F 3 -
9 LAeSAALL# 4 5 B - -
13 LACSAALL-ID 4 5 B - -
17 PAJS 18 18 e - - eountry Name 
35 ADMIN L2 25 25 e - - ADM IN L2 name 
60 ADMIN L3 2S 25 e - - ADMIN_L3 name 
85 ADMIN L4 25 25 C - - ADMIN L4 name 
110 BGMV 2 2 e - - Bean golden mosaic vírus 
112 8GMVNUM 2 2 I - -
114 eDTV 2 2 e - - Chino del tomato virus 
116 PHV 2 2 e - - Pepper Huasteco ViruS 
118 TPV 2 2 e - - Texas pepper Virus 
120 SGMV 2 2 e - - Serrano Golden mosaie virus 
122 STLeV 2 2 e - - Sinaloa tomato leaf cun virus 
124 TOMOV 2 2 e - - Tomato mottle virus 
126 TTOMOV 2 2 e - - Taino tomato mottle virus 
128 TYLeV 2 2 e - - Tomato yellow leaf curl virus 
130 PYMV 2 2 e - - Potato yellow mosaie virus 
132 TYMV 2 2 e - - Tomato yelllow mosaie virus 
134 TOYMOV 8 8 e - - T ornato yellow mottle virus 
142 TOYVSV 8 8 e - - Tomato yellow vein streak virus 
150 CDTV70 2 2 e - - Chino dellomato virus (1970) 
152 TYMV70 2 2 e - - T ornato yellow mosaic virus 

(1970) 
154 TGMV70 2 2 e - - Tomato golden mosaie 

virus( 1970) 
156 TOMGV1 2 2 e - - Tomato GV1 
158 TOMGV2 2 2 e - - Tomato GV2 
160 BZ-IG 2 2 e - - Tomato ~eminivirus BZ-l9 
162 BZ-UB 2 2 e - - Tomato Qeminivirus BZ-Ub 
164 V'RUS 10 10 e - - Virus type 
174 I VIRUSTYPE2 I 50 I 50 e I - I - I V1ruS Informatlon wllhm the cel! 

J KJass: eJA T, GIS Lab 1999 
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Cover Name: País Ibl: country labels 
Source: CIAT Source Date: 1998 

Comments: 
Feature Class Features Bytes Topology? 
Points 12 34 

Fuzzy 0.002 Dangle 0.000 
BOUNDARY STATlSTICS 
Xmin -103.338 Precision Sin91e 

1-66.870 
-4.248 
24.584 

COORDINA TE SYSTEM 
OESCRIPTlON 
Projection GEOGRAPHIC Spheroid WGS84 
Oatum WGS84 Units DO 
Parameters: 
PAIS_LBL 
.PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -

~ ~3 1 PAIS LBL# 
PAIS LBL-ID 1: 1; 1: 1 : I ~ 1 

1 17 1 PAlS I 18 I 18 Ic I - 1 - 1 Country Name 

I Cover Name: I Rios: Rivers I I Source: IDCW I Source Date: 1984 
Comments: 

Feature Class Features Bytes Topology? 
ARCS 32 
NODES 
ANNOTATlONS 624 
Fuzzy 0.000 Dangle 0.000 
BOUNDARY STATlSTICS 
Xrnin -120.002 Precision Single 

1 Xmax 
Ymin 

1-60.607 
7.238 

Ymax 35.000 
COORDINA TE SYSTEM 
DESCRIPTlON 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DD 
Parameters: 
RIOSAAT 
COLUMN ITEM NAME WIOTH OUT TYPE N.DEC INDEXED Description 

PUT ALTERNATE ? 
NAME 

1 FNODE# 4 5 B - -
5 TNODE# 4 5 B - -
9 LPOLY# 4 5 B - -

1

13 
17 

I RPOLY# 
LENGTH 1: 1 ~2 I~ 1; 1 ~ 

1

21 I RIOS# [4 1; l~ I : I ~ 25 RIOS-ID 14 
1 29 1 DNLNTYPE 12 12 1 1 - 1 - 1 Stream, ríver, channelized river 

J KJass: CJAT, GIS Lab 1999 
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2 Inland water body shoreline 
3 Wet sand limit 
4 Canal,aquaduct, flume, penstock, 
atc. 
S Glaciallimit 
6 Snowfield, glaciar, or ice limit 
7 Ice free limit 
8 Connector 
9 Tile boundary or null are 
10 Underground 
11 Above ground 
88 Tile boundary 
99 None 

31 DNLNSTAT 2 2 I - - 1 Perennial 
2 Nonperennial 
3 Definite 
41ndefinite 
5 Unsurveyed perennial 
6 Unsurveyed nonperennial 
7 Abandoned 
8 Under construction 
9 Suspended or eJevated 
10 Undarground 
11 Above ground 
88 Tile boundary 
99 None 

Cover Name: Roads: roads 
Source: DCW Source Date: 1984 

Comments: 
Feature Class Features Bytes Topology? 
ARCS 40 Ves 
NODES 
ANNOTATIONS 87 
Fuzzy 0.000 Oangle 0.000 
BOUNDARY STATISTICS 
Xmin -120.002 Precision Single 

f Xmax 
Ymin 

1-59 .432 
7.338 

Ymax 35.000 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DO 
Parameters: 
ROAOS.AAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED? 

PUT ALTERNATE 
NAME 

1 FNODE# 4 5 B - -
5 TNODE# 4 5 B - -
9 LPOLY# 4 5 B - -
13 RPOLY# B 

I ; I -17 LENGTH F 
21 ROADS# 4 5 B - -
25 ROA05--ID 4 5 B - -
29 RDLNTYPE 2 2 I - - 1 Duallane (divided) highway 

2 Primarv and secondary road 

J KJass: CIAr, GIS Lab 1999 
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3 Track, trai!, or footpath 
8 Connector within urbanized area 

31 RDLNSTAT 2 2 I - - 1 Functioníng 
2 Under construction 
3 Existenca doubtfu! 
4 Compiled road connector 
5 Compiled from adjacent sheet 
6 Compilad, under construction 
9 Schematic road (urbanized 
areas only) 

33 TIME 7 7 I - - Travel time in hours 

I Cover Name" I Soil 94 
Source: FAO, UNEP/ISSS/lSRIC/FAO 1993. Global and Source Date: 1994 

national soils and terrain database (SOTER). 
Procedures manual. World Soil Resources Report 
74 

Comments: 
Feature Class Features Bytes TOQ<)logy? 
Pol~~ns 2100 90 Ves 

I ARCS 
NO DES 

I ANNOTA nON S 
12100 

I Fuzzy I 0.036 Dangle I 0.000 

Xmin -117.114 Precision double 
Xmax -59.426 
Ymin 7.199 
Ymax 32.717 
COORDINA TE SYSTEM 
DESCRIPTION 
ProJection GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Unlts DO 
Parameters: 
SOIL_94. 
PAT 
COLUMN ITEM NAME WIOTH OUT TYPE N.DEC INDEXED 

PUT ALTERNATE ? 
NAME 

1 AREA 8 18 F 5 -
9 PERIMETER 8 18 F 5 -
17 SOIL 94# 4 5 8 - -
21 SOIL 94-10 4 5 8 - -
25 SNUM 4 4 I - - is a sequential code, unique 

for each soil Mapping 
Unit, which links the first level 
of 5011 information 
to the World expansion data 
file (WORLDEXP.DAT). This 
number ranges from 1 to 
6999, some numbers in the 
sequence have not been 
used(Columns 17-20). 

29 FAOSOIL 17 18 e - - is the Soil Unit map symbol, 
or independent 
miscellaneous land unit 
symbol, defines either 
(Columns 21-37): 
Soil MappinQ Unit: the 

J KJass: e/A T, GIS Lab 1999 
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structure af this, starting with 
the maín soil, is explained in 
Table 4 (Iist of sails in Annex 
1); or Independent 
miscellaneous land units: 
D/SS = Dunes ar Shifting 
Sand 
SAL T = Salt f1ats 
ROCK ;:: Rack debris or 
desert detritus; or 
Soil-covering natural 
features: 
GL ;:: Glaciers; or 
WAT = Inland water (Iakes or 
double lined rivers) 

46 PHASE1 2 3 C - - comprise codes defining the 
phases by type: first and 
second phase of lhe mapping 
unit, if present(Columns 38-
39 and 40-41): 
- = No phase or no second 
phase 
01 ;:: Stony 
02;:: Lithic 
03 = Petne 
04 = Petrocalcie 
05 = Petrogypsic 
06 = Petroferrie 
07 ;:: Phreatic 
08 = Fragipan 
09 = Duripan 
10 = Saline 
11 ;:: Sodie 
12 = Cerrado 

48 PHASE2 2 3 C - - compnse codes defining the 
phases by type: first and 
second phase of the mapping 
unit. if present(Columns 38-
39 and 40-41): 
- ;:: No phase or no second 
phase 
01 = Stony 
02 = Lithic 
03 = Petrie 
04 ;:: Petrocalcic 
05 = Petrogypsic 
06 = Petroferric 
07 ;:: Phreatic 
08 = Fragipan 
09 = Duripan 
10;:: Saline 
11;:: Sodic 
12 = Cerrado 

50 MISCLU1 1 1 I - - comprise the codes defining 
the dependent 
mjsceJlaneous land unlts by 
type: first and second 
miscellaneous land unit type 
(Columns 42 and 43): 
- ;:: no miscellaneous land 
unit or no second 
miscellaneous land unil 

J Klass: CIAT, GIS Lab 1999 
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1 ::: Dunes or shifting sands 
(2 ::: Not used) 
3 ::: Salt flats 
4 ::: Rock debris or desert 
detritus 

51 MfSCLU2 1 1 I - - comprise the codes defining 
the dependent 
miscellaneous land units by 
type: first and second 
miscellaneous land unit type 
(Columns 42 and 43): 
- ::: no mi scellaneous land 
unit or no second 
miscellaneous land unit 
1 ::: Dunas or shifting sands 
(2 = Not used) 
3 = Salt flats 
4 = Rock debris or desert 
detritus 

52 PERMAFROST 1 1 I - - -= Not a permafrost area 
1 ::: Pennafrost 
2 ::: Discontinuous pennafrost 

53 CNTCODE 3 3 I - is a unique number for each 
country or area 

56 CNTNAME 3 3 C - - is a two lelter code, unique 
for each country or area 

59 COUNTRY NAME 30 3D e - - is the Countty or area name 
89 SOILCODE 2 2 I - - Soil code ... REDEFINED ITEMS .. 
25 SOIL-INFO 64 67 C - - is a redefined ¡te m that 

comprises all items starting 
from column 17 

29 SOIL- 24 27 C - - is a redefined ítem that 
ASSOCIA TION includes all soil information, 

with items starting from 
column 21 to 43 

Cover Name: Soileen, soils for central ameriea 
Source: FAO, UNEP/ISSS/ISRIC/FAO 1993. Global and Source Date: 1994 

national soils and terrain database (SOTER). 
Procedures manual. Wor1d Soil Resources Report 
74 

Comments: 
Feature Class Features Bytes Topology? 
PolyQOns 1181 64 Ves 
ARCS 
NODES 
ANNOTATIONS 

I POlygon Labels 
Fuzzy 1

1180 
0.000 Dangle ¡ 0.001 

BOUNDARY STATlSTICS 
Xmin -117.114 Precision single 

1 Xmax 1-59.384 
Ymin 7.189 
Ymax 32.718 
COORDINATE SYSTEM 
DESCRIPTlON 
Proleetion GEOGRAPHIC Spheroid WGS84 
Datum WGS84 Units DD 
Parameters: 
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SOILCEN. 
PAT 
COLUMN rTEM NAME WIDT OUT TYPE N.DEC INDEXED? 

H PUT ALTERNATE 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETER 4 12 F 3 -
9 SOILCEN# 4 5 B - -

1

13 
17 

1 SOllCEN-ID 
SNUM 1 ~ 1 ~ 

I FAOSOIL 
PHASE1 ¡ ~8 I ~ I ~NAME? 

40 PHASE2 2 3 C - -
42 MISCLU1 1 1 I - -
43 MISCLU2 1 1 I - -

44 PERMAFROST 1 1 I - -
45 CNTCODE 3 3 I #NAME? -

1

48 
51 

1 CNTNAME 
COUNTRY NAME 1 ~4 1 ;0 Ig 1 ~ C 1 ~ 

I ~·7 I REDEFINED ITEMS 
SOIL-INFO 1 ;: 157 Ic I - \ -

1
21 I SOIL-

I 
24 

1

27 
IC 1 - 1-ASSOCIATION 

Cover N ame: I SI ope: SI ope ereate d' A cllNFO In r 
Source: CIAT. ArdlNFO v7.1.1 using dem1km(USGS) Source Date: 1998 

Comments: 
Cel! Size 0.080 
Data Type: Floating Point 
Number of Rows 543 Number o.f Values 
Number of Columns 864 Attribute Data 

(bytes) 
BOUNDARY STATISTlCS 
Xmin -124.118 Minlmum Value 0.000 
Xmax -54.996 Maximum Value 80.104 
Ymin -3.468 Mean 4.015 
Ymax 39.973 Standard Oevlation 9.523 
COORDINA TE SYSTEM 
DESCRIPTION 

Proiection GEOGRAPHIC Spheroid 
WGS84 Datum WGS84 Units 
DD Parameters: 

CoverName: Town all: Towns 
Source: DCW Source Date: 1984 

Comments: 
Feature Class Features Bytes Topology? 
Points 379 82 Yes 

1 Annotatlons 
Funy 0.002 1

3223 
Dangle 0.000 

BOUNDARY STATlSnCS 
Xmin -120.002 Preelsion Singla 
Xmax -60.894 
Ymln 7.981 
Ymax 35.000 
COORDINATE SYSTEM 
OESCRIPnON 
Projection GEOGRAPHIC Spheroid WGS84 
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I Datum 
Parameters: 

¡ WGS84 Units DD 

TOWN_ALL. 
PAT 
COLUMN ITEM NAME WIOTH OUT TYPE N.DEC INDEXED Description 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETE 4 12 F 3 -

R 
9 TOWN_ALL 4 5 B - -

# 
13 TOWN_ALL- 4 5 B - -

ID 
17 PPPTIYPE 2 2 I - - 1 :Populated Place 

2: populated place(withln urbanlzed 
areas) 
3: Places associated with a special 
symbol 
4: kampong 
5: Circular village 

19 PPPTNAME 40 40 C - - Name of place 
S9 PPPTFLAG 2 2 I - -
61 DATE 4 4 I - - Date of data 
65 POP 8 8 I - - Population 
73 SOURCE 4 4 C - - Source of information 
77 POPEST 5 5 I - - Population estimate 

CoverName: Town min: Towns 
Source: OCW Source Date: 1984 

Comments: 
Feature Class Features Bytes Topology? 
Points 3107 82 Ves 
Fuzzy 0.002 Dangle 0.000 
BOUNDARY STATISTlCS 
Xmin -117.048 Precision Single 
Xmax -59.527 
Ymin 7.406 
Ymax 32.628 
COOROINATE SYSTEM 
DESCRIPTlON 
Projection GEOGRAPHIC Spheroid CLARKE1866 
Datum NAD27 Units DD 
Parameters: 
TOWN_MIN. 
PAT 
COLUMN ITEM NAME WIDTH OUT TYPE N.DEC INDEXED Descri ption 

PUT ALTERNATE ? 
NAME 

1 AREA 4 12 F 3 -
5 PERIMETE 4 12 F 3 -

R 
9 TOWN_MIN 4 5 B - -

# 
13 TOWN_MIN- 4 5 B - -

ID 
17 PPPTIYPE 2 2 I - - 1 :Populated Place 

2: populated place(within urbanized 
areas) 
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3: Places assoclated with a special 
symbol 
4: kampong 
S: Circular village 

19 PPPTNAME 40 40 C - - Name of place 
59 PPPTFLAG 2 2 I - -

61 DATE 4 4 I - - Date of data 
65 POP 8 8 I - - Populalion 
73 SOURCE 4 4 C - - Source of infonnation 
77 POPEST 5 5 I - - Population estimate 

Cover Name: USQscrop: USGS cultivated areas 
Source: U SGS, http://edcwww.er.usgs.gov/landdaac/ Source Date: 1998 

Comments: 
Cell Size 0.016 
Data Type: lnteger 
Number of Rows 2309 Number ofValues 4 
Number of Columns 3617 Attribute Data 8 

(bytes) 
BOUNDARY STAnSTICS 
Xmín -117.299 Minimum Value 2.000 
Xmax -59.427 Maximum Value 6.000 
Ymin -4.230 Mean 3.031 
Ymax 32.714 Standard Deviation 1.548 
COORDINATE SYSTEM 
DESCRIPTION 
Projection GEOGRAPHIC Spheroid CLARKE1866 
Datum NON E Units DO 
Parameters: 
USGSCROP. 
VAT 
COLUMN ITEM WIDTH OUT TYPE N.DEC INDEXEO? Oescnptlon 

NAME PUT ALTERNATE 
NAME 

1 VALUE 4 10 B - Indexed 2: Dryland Cropland and Pasture 
3: irrigated Cropland and Pasture 
4: Mixed Orylandllrrigated Cropland 
and Pasture 
5: Cropland/Grassland Mosaie 
6: Cropland/Woodland Mosaie 

Cover Name: Usgslac: USGS land useJland cover 
system 

Source: USGS, http://edcwww.cr.usgs.gov/landdaac/ Source Date: 1998 
Comments: 

Cell Size 0.016 
Data Type: Integer 
Number of Rows 1805 Number of Values 22 
Number of Columns 3355 Attribute Data 8 

(bytes) 
BoUNDARY STA nSTICS 
Xmin -117.713 Minimum VallJe 1.000 
Xmax -64.102 Maximum Value 27.000 
Ymin 4.317 Mean 15.825 
Ymax 33.160 Standard Deviation 4.451 
COORDINA TE SYSTEM 
DESCRIPnON 
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GEOGRAPHIC CLARKE1866 
NON E DO 

COLUMN ITEM WloTH OUT TYPE N.DEC INoEXED Descriptioo 
NAME PUT ALTERNATE ? 

NAME 
1 VALUE 4 10 B - Indexed 1 :100,Urban or built-up Land 

2: 211 ,Dryland Cropland and 
Pasture 
3: 212,irrigated Cropland and 
Pasture 
4: 213,Mixed Dryland/lrrigated 
Cropland and Pasture 
5: 280,Cropland/Grassland Mosaie 
6: 290,CroplandMoodland Mosaie 
7:311,Grassland 
8:321,Shrubland 
9:330,Mixed shrubland/Grassland 
10:321,Shaparral 
11 :332,Savanna 
12:411,Broadleaf Deciduous Forest 
13:422,Evergreen Needleleaf Forast 
14 :423 ,subalpine F orest 
15:430,Mixed Forest 
16:412,Deciduous Needleleaf Foresl 
17:421,Evergreen Broadleaf Forest 
18:500,Water Bodies 
19:620,Herbaceous Wetland 
20:610,Forested Wetland 
21 :770,Barren or Sparsely 
Vegetated 
22:81 O,Wooded Tundra 
23:820,Herbaceous Tundra 
24:830,Bare Ground Tundra 
25:840,WetTundra 
26:850,Mixed Tundra 
27:911 Perenoial snow or ice 

J KJ8SS: e/A T, G/S Lab 1999 


