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Leveraging Web and Leveraging Web and 
Database Technologies to Database Technologies to 

Help Manage Bolivia’s Help Manage Bolivia’s 
Forest Resources Forest Resources 

Leverage IT for BoliviaLeverage IT for Bolivia

Bolivia / IBIFBolivia / IBIF
ChallengesChallenges
Software Development StrategiesSoftware Development Strategies
Leveraging ITLeveraging IT

Bolivia and IBIFBolivia and IBIF
Who is IBIF?Who is IBIF?

InstitutoInstituto Boliviano de Boliviano de InvestigaciónInvestigación ForestalForestal
aka, Bolivian Forestry Research Instituteaka, Bolivian Forestry Research Institute

What do they do?What do they do?
IBIF is passionate about their trees IBIF is passionate about their trees 
Silvicultural managementSilvicultural management
Sustainable resource:Sustainable resource:
54.2% of land area is forest cover54.2% of land area is forest cover

IBIF’sIBIF’s BOLFOR II ProjectBOLFOR II Project
Silvicultural StatsSilvicultural Stats

10 forestry concessions 10 forestry concessions 
Forest types include Forest types include subhumidsubhumid, dry, and Amazonian rainforest , dry, and Amazonian rainforest 
Concessions divided into blocks, each of which has 4 plotsConcessions divided into blocks, each of which has 4 plots

Plots have varying degrees of silvicultural intensity: Plots have varying degrees of silvicultural intensity: 
unloggedunlogged control plotcontrol plot
normal treatment (traditional logging methods)normal treatment (traditional logging methods)
improved treatment (marking and releasing future crop trees) improved treatment (marking and releasing future crop trees) 
intensive treatment (more intensive logging and release treatmenintensive treatment (more intensive logging and release treatments, and ts, and 
soil scarification in logged clearings to induce regeneration) soil scarification in logged clearings to induce regeneration) 

Trees, trees, and more trees:Trees, trees, and more trees:
200+ species of trees200+ species of trees
20,000+ individual trees monitored20,000+ individual trees monitored
80,000+ measurements taken80,000+ measurements taken

IBIF’sIBIF’s BOLFOR II ProjectBOLFOR II Project
Data PointsData Points

ConcessionsConcessions
Province Province –– Municipality Municipality –– LocalityLocality
Cutting CycleCutting Cycle
Design Type (predefined list for design and size)Design Type (predefined list for design and size)
Average Annual RainfallAverage Annual Rainfall
Average TemperatureAverage Temperature
Physiographical Position (e.g., In a Valley, On a Hillside, etc.Physiographical Position (e.g., In a Valley, On a Hillside, etc.))
Soil Texture (e.g., Clay, Clay Loam, Sandy Loam, etc.)Soil Texture (e.g., Clay, Clay Loam, Sandy Loam, etc.)
Drainage (Good, Regular, and Bad)Drainage (Good, Regular, and Bad)

IBIF’sIBIF’s BOLFOR II ProjectBOLFOR II Project
Data PointsData Points

Plots and Sub PlotsPlots and Sub Plots
BlockBlock
StripStrip
Treatment (Control, Normal, Improved, Intensive)Treatment (Control, Normal, Improved, Intensive)
UnderstoryUnderstory (Absent, Thin, Dense)(Absent, Thin, Dense)
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IBIF’sIBIF’s BOLFOR II ProjectBOLFOR II Project
Data PointsData Points

TreesTrees MeasurementsMeasurements
Liana infestation (free, Liana infestation (free, 

trunk, crown, growth trunk, crown, growth 
affected)affected)

Tree health (standing, Tree health (standing, 
leaning, fallen, etc.)leaning, fallen, etc.)

Trunk health (healthy, Trunk health (healthy, 
burnt, rotten, etc.)burnt, rotten, etc.)

Measurement dateMeasurement date
Common nameCommon name
Genus/Species/FamilyGenus/Species/Family
Trunk qualityTrunk quality
HeightHeight
DAPDAP
AFC (future crop tree)AFC (future crop tree)
Crown position (exposure Crown position (exposure 

to sunlight)to sunlight)
Crown shapeCrown shape

PlotPlot
Sub PlotSub Plot
TagTag
X, Y coordinatesX, Y coordinates
hmedhmed
TrailTrail

Challenges Challenges 

Long distanceLong distance
runaroundrunaround

USA USA VaTechVaTech CMI CMI Me (Bill)Me (Bill)

BoliviaBolivia IBIF IBIF Them (Stakeholders)Them (Stakeholders)

Challenges Challenges 

Avoiding Avoiding 
CommunicationCommunication

BreakdownBreakdown

CMICMI ~5% Spanish~5% Spanish--speaking speaking 
IBIFIBIF + ~95% English+ ~95% English--speakingspeaking
Us and ThemUs and Them 100% Communication!100% Communication!

Software Development StrategiesSoftware Development Strategies

SpectrumSpectrum

Unified ProcessUnified Process

WaterfallWaterfall

SpiralSpiralCMMCMM
Level 1Level 1

ad hoc/hacker ad hoc/hacker ---------------------------- limited/linear limited/linear ---------------------------- ffluid/flexible luid/flexible 

Software Development StrategiesSoftware Development Strategies
Limited ProceduresLimited Procedures

WaterfallWaterfall
tasks performed in seriestasks performed in series
slow and cumbersomeslow and cumbersome

SpiralSpiral
organizes the waterfall modelorganizes the waterfall model
large overhead/docslarge overhead/docs

Software Development StrategiesSoftware Development Strategies
Unified ProcessUnified Process

Software development
process framework

Incremental and iterative

Best-known refinement is
Rational Unified Process
(RUP) ® (IBM)® (IBM)

Increased processes usually result in increased documentation
Allows for variable level of structure/detail as required by the project
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Leveraging IT Leveraging IT 
What did we build?What did we build?

WebWeb--enabled database applicationenabled database application
All data in one central databaseAll data in one central database
Accessible anywhere via InternetAccessible anywhere via Internet
Capable of supporting handheld devicesCapable of supporting handheld devices

Technologies usedTechnologies used
Microsoft ASP.NET, MS IIS, MS SQL ServerMicrosoft ASP.NET, MS IIS, MS SQL Server

Leveraging ITLeveraging IT
ArchitectureArchitecture

Standard Web architectureStandard Web architecture

Leveraging ITLeveraging IT Leveraging ITLeveraging IT

Leveraging ITLeveraging IT IBIF’sIBIF’s BOLFOR II ProjectBOLFOR II Project
Data ExamplesData Examples

La La ChontaChonta concession concession –– plot list with tree countsplot list with tree counts



4

Leveraging ITLeveraging IT Leverage IT for BoliviaLeverage IT for Bolivia
ReviewReview

Bolivia / IBIFBolivia / IBIF
Silvicultural managementSilvicultural management

ChallengesChallenges
distance and languagedistance and language

Software Development StrategiesSoftware Development Strategies
Unified ProcessUnified Process

Leveraging ITLeveraging IT
Use Web standardsUse Web standards
Microsoft ASP.NET, MS IIS, MS SQL ServerMicrosoft ASP.NET, MS IIS, MS SQL Server


