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BackgroundBackground

!! TheThe MexicanMexican InstituteInstitute of of WaterWater
TechnologyTechnology (IMTA) (IMTA) waswas createdcreated by a by a 
PresidentialPresidential DecreeDecree publishedpublished onon
AugustAugust 8, 1986, as 8, 1986, as anan institutioninstitution
belongingbelonging toto thethe DepartmentDepartment of of 
AgricultureAgriculture andand WaterWater ResourcesResources. . 
SinceSince DecemberDecember 29, 1994, 29, 1994, thethe
InstituteInstitute waswas integratedintegrated toto thethe
DepartmentDepartment of of thethe EnvironmentEnvironment andand
Natural Natural ResourcesResources..



IMTA: IMTA: TheThe scientificscientific andand
technologicaltechnological armarm of of thethe waterwater
sectorsector
!! OnOn thethe basisbasis of of scientificscientific studiesstudies andand

technologicaltechnological developmentsdevelopments, IMTA , IMTA 
proposesproposes toto thethe executiveexecutive andand
operationaloperational publicpublic institutionsinstitutions of of thethe
waterwater sector as sector as wellwell as as toto thethe
differentdifferent usersusers of of waterwater, , solutionssolutions toto
problemsproblems relatedrelated toto thethe use, use, 
treatmenttreatment, , conservationconservation, , remediationremediation, , 
planning planning andand managementmanagement of of waterwater
resourcesresources..



OrganizationOrganization

IMTA IMTA isis organizedorganized in in sixsix divisionsdivisions::
!! HydraulicsHydraulics
!! HydrologyHydrology
!! WaterWater TreatmentTreatment andand WaterWater QualityQuality
!! IrrigationIrrigation andand DrainageDrainage
!! Social Social StudiesStudies andand CommunicationCommunication
!! Profesional Profesional DevelopmentDevelopment andand

EconomicsEconomics



StaffStaff
!! A total of 436 A total of 436 peoplepeople workwork atat IMTA. IMTA. 

Of Of thesethese,  285 are ,  285 are researchresearch
scientistsscientists andand engineersengineers, 32 , 32 occupyoccupy
managementmanagement positionspositions,  33 ,  33 belongbelong toto
thethe administrativeadministrative staff staff andand 86 86 
belongbelong toto thethe supportsupport staff. 50 of staff. 50 of thethe
Institute´sInstitute´s employeesemployees havehave Ph.DPh.D. . 
degreesdegrees, 129 , 129 havehave M.SM.S. . degreesdegrees, , 
andand 162 162 havehave B.SB.S. . degreesdegrees. . 



FacilitiesFacilities
!! LotLot of 20 haof 20 ha
!! ConstructedConstructed facilitiesfacilities of 22,959 mof 22,959 m22

!! FourteenFourteen laboratorieslaboratories: : hydraulicshydraulics, , waterwater
qualityquality, industrial , industrial wastewaterwastewater, , 
wastewaterwastewater treatmenttreatment plantplant, , 
potabilizationpotabilization, , hidrobiologyhidrobiology, , 
hydrometeorologyhydrometeorology, , soilsoil mechanicsmechanics, , 
material material sciencescience, , isotopicisotopic hydrologyhydrology, , 
geochemistrygeochemistry, , irrigationirrigation andand drainagedrainage, , 
communicationscommunications, , andand computercomputer sciencescience..

!! QualityQuality assuranceassurance systemsystem:  231 :  231 lablab teststests
withwith accreditationaccreditation..



MissionMission
!! ToTo performperform researchresearch, , toto developdevelop, , 

adaptadapt andand transfertransfer technologytechnology, , toto
provideprovide technogicaltechnogical servicesservices, , andand
toto traintrain qualifiedqualified human human resourcesresources
forfor waterwater resourcesresources managementmanagement, , 
conservationconservation, , treatmenttreatment andand
remediationremediation, in , in orderorder toto
countributecountribute toto thethe sustainablesustainable
developementdevelopement of of thethe country.country.



VisionVision

!! ToTo produce in produce in MexicoMexico thethe requiredrequired
technologicaltechnological transformationtransformation of of 
thethe waterwater sector sector toto achieveachieve a a 
sustainablesustainable use use andand managementmanagement
of of thethe resourceresource..



RealReal--time time irrigationirrigation
forecastingforecasting systemsystem

ProblemProblem::
TheThe supplysupply of of waterwater forfor irrigationirrigation atat thethe
rightright times times andand in in adequateadequate amountsamounts are are 
thethe factorsfactors thatthat havehave thethe greatestgreatest impactimpact
onon agriculturalagricultural yieldyield andand onon--farmfarm efficientefficient
use of use of waterwater. . ItIt has has beenbeen difficultdifficult toto
developdevelop adequateadequate waterwater distributiondistribution
programsprograms in in MexicanMexican irrigationirrigation districtsdistricts, , 
duedue toto thethe lacklack of of informationinformation.

RealReal--time time irritationirritation forecastforecast
applicationapplication in in NorthwesternNorthwestern
MexicoMexico

.



ActionsActions::
!! A A comptutationalcomptutational systemsystem forfor realreal--time time 

irrigationirrigation forecastingforecasting waswas developeddeveloped. . TheThe
systemsystem has has beenbeen appliedapplied atat thethe followingfollowing
irrigationirrigation districtsdistricts:  Río Fuerte, Valle del :  Río Fuerte, Valle del 
Carrizo y CuliacánCarrizo y Culiacán--HumayaHumaya--San Lorenzo, San Lorenzo, 
Sin., Lázaro CárdenasSin., Lázaro Cárdenas, MichMich., ., andand Valle de Valle de 
Santo Domingo, Santo Domingo, B.C.SB.C.S. . TwentyTwenty fivefive
automaticautomatic agrometeorologicalagrometeorological stationsstations
werewere installedinstalled therethere, in , in orderorder toto monitor monitor thethe
meteorologicalmeteorological variables variables thatthat are are 
associatedassociated withwith cropcrop demanddemand of of waterwater. . AgrometeorologicalAgrometeorological stationstation



ImpactsImpacts::
!! In In farmsfarms managedmanaged withwith thethe irrigationirrigation

forecastingforecasting systemsystem,  10 ,  10 toto 40% 40% 
reductionsreductions in in irrigationirrigation volumesvolumes andand
15 15 toto 60% 60% increasesincreases in in yieldyield havehave
beenbeen achievedachieved, , dependingdepending onon thethe
degreedegree of of technificationtechnification..

!! ItIt has has beenbeen estimatedestimated thatthat thethe
widespreadwidespread applicationapplication of of thisthis
technologytechnology in in MexicanMexican irrigationirrigation
districtsdistricts, , wouldwould increaseincrease agriculturalagricultural
yieldsyields in 5 in 5 millionmillion tonstons of of grainsgrains andand
reduce reduce agriculturalagricultural consumptionconsumption of of 
waterwater by 3 by 3 billionbillion mm33 everyevery yearyear..

SuccessfulSuccessful experiencesexperiences withwith
thethe forecastingforecasting systemsystem



LeakageLeakage recoveryrecovery in municipal in municipal 
waterwater distributiondistribution systemssystems

ProblemProblem::
!! ItIt has has beenbeen estimatedestimated thatthat atat leastleast 35% 35% 

of of watedwated isis lostlost toto leakageleakage in municipal in municipal 
distributiondistribution systemssystems throughoutthroughout MexicoMexico, , 
mostlymostly duedue toto agingaging andand poorlypoorly installedinstalled
infrastructureinfrastructure..

WaterWater leakageleakage atat a a domesticdomestic
intakeintake



ActionsActions::
!! AnAn integratedintegrated leakageleakage managementmanagement protocolprotocol waswas

developeddeveloped. . TheThe protocolprotocol includesincludes thethe followingfollowing
phasesphases: : modelingmodeling--basedbased diagnosis, diagnosis, pipepipe networknetwork
sectorizationsectorization, , leakageleakage eliminationelimination andand control, control, 
andand operationaloperational andand managementmanagement measuresmeasures toto
improveimprove thethe serviceservice providedprovided by by waterwater
utilities.Theutilities.The protocolprotocol has has beenbeen appliedapplied in in thethe
followingfollowing citiescities: México : México CityCity, Guadalajara,  León,  , Guadalajara,  León,  
Veracruz , Jalapa, Chetumal, Reynosa, Colima, Veracruz , Jalapa, Chetumal, Reynosa, Colima, 
Manzanillo, Cuernavaca, Manzanillo, Cuernavaca, amongamong othersothers..

!! TheThe technologytechnology transfertransfer processprocess has has beenbeen
performedperformed throughthrough training training coursescourses andand manual manual 
publicationspublications..

LeakageLeakage reductionreduction manualmanual



ImpactsImpacts::
!! AtAt Reynosa, a diagnosis Reynosa, a diagnosis andand a a hierarchicalhierarchical

leakageleakage recoveryrecovery processprocess werewere performedperformed. . 
OnOn thethe basisbasis of a of a costcost--benefitbenefit analysisanalysis, , thethe
firstfirst actionsactions werewere done done atat thethe Granjas sector, Granjas sector, 
wherewhere 5,184 m5,184 m33//dayday werewere recoveredrecovered, , 
implyingimplying anan economiceconomic benefitbenefit of of almostalmost halfhalf
a a millionmillion dollarsdollars perper yearyear..

!! ItIt has has beenbeen estimatedestimated thatthat thethe widespreadwidespread
applicationapplication of of thethe technologytechnology througoutthrougout
MexicoMexico wouldwould implyimply reducingreducing thethe leakageleakage
levelslevels toto 18%, 18%, equivalentequivalent toto thethe recoveryrecovery of of 
a a volumevolume of 1.3 of 1.3 billionbillion mm33, , enoughenough toto supplysupply
waterwater toto 12 12 millionmillion peoplepeople.

WaterWater leakleak atat ReynosaReynosa

.



AquaticAquatic weedweed controlcontrol
ProblemProblem::
!! In 1993 In 1993 itit waswas estimatedestimated thatthat thethe surfacesurface

areaarea infestedinfested withwith aquaticaquatic weedsweeds in in 
lakeslakes andand reservoirsreservoirs waswas 69,000 ha, 69,000 ha, 
80% of 80% of whichwhich werewere coveredcovered withwith waterwater
hyacinthhyacinth.  In .  In irrigationirrigation districtsdistricts 9,840 9,840 kmkm
of of canalscanals andand 14,206 14,206 kmkm of of drainsdrains werewere
infestedinfested withwith waterwater hyacinthhyacinth andand otherother
speciesspecies, , mostlymostly of of thethe HydrillaHydrilla genusgenus. . 
AquaticAquatic weedsweeds produce a produce a numbernumber of of 
problemsproblems, , suchsuch as: as: intakeintake obstructionobstruction, , 
reducedreduced conveyanceconveyance of of canalscanals andand
drainsdrains, , increasedincreased evaporationevaporation andand
proliferationproliferation of of mosquitoesmosquitoes..

WaterWater hyacinthhyacinth infestationinfestation atat
thethe TrigomilTrigomil reservoirreservoir



ActionsActions::
!! A A protocolprotocol forfor thethe control of control of aquaticaquatic weedsweeds

waswas developeddeveloped, , onon thethe basisbasis of of thethe
applicationapplication of of variousvarious techniquestechniques, , suchsuch as: as: 
manual manual andand mechanicalmechanical removalremoval, , chemicalchemical
treatmenttreatment andand biologicalbiological control.control.

!! BiologicalBiological control control methodsmethods basedbased onon thethe use use 
of of insectsinsects of of thethe NeochetinaNeochetina genusgenus, , fungifungi
andand herbivorousherbivorous carpcarp, , havehave beenbeen developeddeveloped..

!! MaintenanceMaintenance programsprograms havehave beenbeen
establishedestablished, , toto preventprevent reinfestationreinfestation of of 
weedweed--free free waterwater bodiesbodies andand applyingapplying basinbasin--
widewide contolcontol programsprograms..

NeochetinaNeochetina BrucchiBrucchi andand
NeochetinaNeochetina EichorneaEichornea

FungiFungi



ImpactsImpacts::
!! TheThe aquaticaquatic weedweed control control goalgoal

establishedestablished in in thethe 19951995--2000 2000 WaterWater
Plan Plan waswas toto eliminateeliminate weedsweeds in 40,000 in 40,000 
ha ha infestedinfested withwith themthem. . ThisThis goalgoal waswas
achievedachieved twotwo yearsyears in in advanceadvance. . 

!! ItIt isis estimatedestimated thatthat thethe net net annualannual
benefitbenefit associatedassociated withwith aquaticaquatic weedweed
control control isis 25 25 millionmillion dollarsdollars..

TrigomilTrigomil reservoirreservoir. . FebruaryFebruary
20012001



NumericalNumerical weatherweather forecastforecast

ProblemProblem::
!! SevereSevere atmosphericatmospheric phenomenaphenomena, , suchsuch as as 

intense intense rainsrains, , droughtsdroughts, , highhigh temperaturestemperatures, , 
frostingfrosting andand hurricaneshurricanes produce produce lossloss of of 
human human liveslives andand significantsignificant economiceconomic
damagesdamages in in MexicoMexico. In . In orderorder toto mitigatemitigate
suchsuch effectseffects itit isis essentialessential toto havehave anan
effectiveeffective weatherweather forecastingforecasting systemsystem. . 
SubjectiveSubjective methodsmethods havehave beenbeen usedused in in thethe
country country forfor a long time a long time andand thethe urgenturgent needneed
toto modernizemodernize themthem has has beenbeen identifiedidentified..

HurricaneHurricane satellitesatellite imageimage



ActionsActions::
!! A A mesoscalemesoscale modelmodel forfor weatherweather

forecastingforecasting has has beenbeen adaptedadapted andand
developeddeveloped..

!! TheThe modelmodel isis operationaloperational andand thethe
forecastsforecasts thatthat itit produces are produces are availableavailable
throughthrough internetinternet atat thethe sitesite
httphttp://://galileo.imta.mxgalileo.imta.mx..

Intense Intense precipitationprecipitation in in 
Chiapas. 24 h Chiapas. 24 h numericalnumerical
forecastforecast ((upperupper imageimage) ) andand
observedobserved precipitationprecipitation ((lowerlower
imageimage). ). SeptemberSeptember 11, 1998.11, 1998.



ImpactsImpacts::
!! OperationalOperational simulationssimulations havehave providedprovided

adequateadequate forecastsforecasts forfor individual individual stormsstorms
andand largelarge systemssystems, , suchsuch as as hurricaneshurricanes
EarlEarl andand CharleyCharley in 1998.in 1998.

!! Intense Intense precipitationprecipitation thatthat occurredoccurred in in 
SeptemberSeptember, 1998 in Chiapas , 1998 in Chiapas waswas
adequatelyadequately forecastedforecasted..

!! TheThe modelmodel resultsresults havehave beenbeen employedemployed
toto monitor monitor thethe dispersiondispersion of of smokesmoke
producedproduced by by forestforest firesfires..

!! TheThe MexicanMexican NationalNational WeatherWeather ServiceService
has has incorporatedincorporated thethe modelmodel as as oneone of of itsits
operationaloperational toolstools..

24 24 precipitationprecipitation numericalnumerical
forecastforecast ((upperupper imageimage) ) andand
infraredinfrared satellitesatellite imageimage
correspondingcorresponding toto hurricanehurricane
EarlEarl. . SeptemberSeptember 1, 19981, 1998



WaterWater educationeducation
ProblemProblem::
!! OvercomingOvercoming thethe enormousenormous waterwater

challengeschallenges facedfaced by by MexicoMexico requiresrequires notnot
onlyonly identifiyingidentifiying andand applyingapplying thethe rightright
technicaltechnical solutionssolutions, , butbut aimingaiming atat thethe
appropriationappropriation of of technologicaltechnological
innovationsinnovations by by waterwater usersusers. In . In additionaddition, , 
itit isis essentialessential toto produce a produce a changechange thethe
waysways in in whichwhich thethe general general populationpopulation
relates relates toto waterwater, , toto preventprevent wastewaste andand
contaminationcontamination of of thethe resourceresource..

PublicPublic awarenessawareness raisingraising
sessionsession throughthrough thethe showingshowing
of a video.of a video.



ActionsActions::
!! VideoVideo material has material has beenbeen producedproduced in in thethe

followingfollowing topicstopics: : irrigationirrigation districtdistrict transfertransfer, , 
onon--farmfarm developmentdevelopment programprogram, , agriculturalagricultural
lotlot levelingleveling, real, real--time time irrigationirrigation forecastforecast, , 
aquaticaquatic weedweed control, control, chemigationchemigation, , onon--time time 
irrigationirrigation raterate paymentpayment, , infraestructureinfraestructure
conservationconservation, , waterwater andand soilsoil conservationconservation, , 
rural rural sanitationsanitation andand waterwater andand childrenchildren..

!! A A waterwater educationeducation sourcesource bookbook forfor KK--12 12 
teachersteachers waswas adaptedadapted andand publishedpublished, , 
includingincluding a a largelarge numbernumber of of waterwater--relatedrelated
activitiesactivities. A . A childrenchildren--orientedoriented webweb sitesite waswas
producedproduced, , aimedaimed atat raisingraising thethe awarenessawareness of of 
kidskids regardingregarding thethe properproper use use andand protectionprotection
of of waterwater resoucesresouces..

GirlGirl participatingparticipating in a in a waterwater
educationeducation programprogram

WaterWater educationeducation sourcesource bookbook



ImpactsImpacts::
!! 162 video 162 video materialsmaterials, , employedemployed toto informinform

andand traintrain overover 250 250 thousandthousand waterwater
usersusers in in irrigationsirrigations districtsdistricts..

!! 1,500 1,500 childrenchildren participatingparticipating in in waterwater andand
childrenchildren programsprograms..

ChildrenChildren--orientedoriented webweb pagepage

www.imta.mxwww.imta.mx/otros//otros/tedigotedigo//home.htmlhome.html
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