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EXECUTIVE SUMMARY

The Umted NatIOns Development Program (UNDP) IS asslstmg the Government of NIcaragua
(GON) to resolve Its property cnSlS As part of a broader strategy, the UNDP would lIke to
aSSIst the GON to title urban propertIes m margmal neIghborhoods To thIS end, the Inter­
Amencan Development Bank IS willIng to contnbute about US$500,000 to the UNDP effort

An urban tItlmg ImnatIve IS ImperatIve Poverty condItions m NIcaragua are surpassed only
by HaitI m the western hemIsphere There IS growmg land tenure uncertaInty as the country
moves toward the next elections WIth 100,000 urban titles outstandmg, at least 75,000 of
whIch are m the capItal, a potennally polItically explOSIve SItuatIOn IS developmg

VIce Mlmster for Property Leopoldo L6pez has made clear that he would lIke to see 100,000
titles gIven out m the next 18 months Of these 100,000 lots, 75 percent are located m
Managua The other 25 percent are allover the country The VIce Mlmster stresses that the
tItlmg effort should be done m a senous, techmcally-sound fasIOn, so that there IS no dIspute
as to the valIdIty of the documentatIOn

Unfortunately, three mstItutIOns, each WIth ItS own lImItatIOns, constrain the Issumg of titles
The property regIstry IS organIzed under the Supreme Court and currently has entirely
manual procedures Many of ItS procedures are mefficient and duplIcatIve of efforts by other
mstItutIOns All transactIOns must be noted m a receptIOn book, called a dzana Persons usmg
thIS book are phySICally capable of copymg m perhaps only 50 to 70 transactIOns per day
ThIS alone hmits prodUCtiVIty ThIS constramt should be Immediately addressed m a
coordmated fashIOn WIth the World Bank, WhICh IS engaged m a longer-term effort at
regIStry and cadastral modernIzatIon More radIcal steps, such as restructunng the mstItunon,
automatIOn, and use of declared regIstratIOn zones should also be explored

The phYSICal cadastre IS maintained by INETER, the NIcaraguan InstItute for Temtonal
StudIes, under the control of the ConstructIOn and Transport Mmistry Its staff IS well trained
and organIzed, but the mstItutIOn lacks the finanCIal resources to purchase modern eqUIpment
that would allow for more rapId productIOn of cadastral maps These maps are needed to
mscnbe tItles at the regIstry and are very helpful m compensation of former owners and m
planmng INETER has suggested usmg aenal photography together WIth GPS to attack the
problem We belIeve, however, that the competItIve bIddmg for the photography and other
related dehverables WIll be too slow for the Fmance Mimstry's tImeframe Thus, It IS
recommended that INETER proceed WIth a cOmbInatIOn of GPS surveys and tradItIonal
surveyIng techmques, and later add In aenal photography

The Urban TItlmg Office (OTU) IS perhaps the most optImIstIC mstItutIOn OrganIzed under
the Fmance MInIStry, It processes claims relatively qUIckly when It has appropnate
cartographIc mformatIOn and where pnor owners have been compensated ThIS underscores
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the need for some resolution of claIms with corifiscados Such a settlement IS bemg explored
by the Carter Center with support from the Land Tenure Center

Beyond dispute resolution, what IS now needed IS a broad, land access strategy m favor of
the poor Via market mechanisms, possIbly to mclude land regulanzatIOn and normalIZatiOn,
land banks, mortgage banks, mtegratlOn of the vanous cadastral and tItlmg mitIatIves, land
for mfrastructure exchanges and so on A coordmated, market-fnendly strategy IS needed to
ensure broad economic participation Lack of such a strategy for the poor would be market
muve
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TABLE OF ACRONYMS

Computer assIsted draftIng and desIgn
ConseJo NacIOnal de ReVISIOn de ConfiscacIOnes (NatIOnal Counctl for the
Review of ConfiscatIOns)
Umted States Defense Mappmg Agency
GeographIc InformatIOn System
Government of NIcaragua
Global PosItIomng System
Centro de NaCIOnes Umdas para Asentamlentos Humanos (U N Center for
Human Settlements)
Inter-Amencan Development Bank
InternatIonal Monetary Fund
InstItuto NIcaraguense de EstudIOS Temtonales (NIcaraguan InstItute for
Temtonal StudIes)
InstItuto NIcaraguense de Fomento MumcIpal (NIcaraguan InstItute for
MumcIpal Development)
InstItuto NIcaraguense de Reforma Agrana (NIcaraguan Institute for Agranan
Reform)
Local area network
Land InformatIon System
Umverslty of Wlsconsm Land Tenure Center
MultI-Purpose Land InformatIon System
Oficma de CuantIficaclOn de IndemmzacIOnes (lndemmzatIon CalculatIOn
Office)
Oficma de Ordenamlento Temtonal (Office of Temtonal Ordenng)
Oficma de TItulacIon Urbana (Office for Urban TItlIng)
Programa NacIOnal de Catastro, TItulaclOn y RegIstro (NatIOnal Cadastre,
TItlmg and RegIstry Program)
Umted NatIons Development Program
Umon NacIOnal OposItIva (NatIOnal OppOSItIon Umon)
U S Agency for InternatIOnal Development
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SECTION I
TERMS OF REFERENCE

The Umted Nanons Development Program (UNDP) IS assIsnng the Government of NIcaragua
(GON) to resolve ItS property cnSIS As part of a broader strategy, the UNDP would hke to
assIst the GON to tItle urban propertIes In margInal neIghborhoods To thIS end, the Inter­
Amencan Development Bank IS WIllIng to contnbute about US$500,OOO to the UNDP effort

In coordmatIOn wIth the NIcaraguan Fmance Mmistry and the VIce Mmister for Property,
UNDP mVIted a Land Tenure Center team to NIcaragua to define the urban nthng program
More specIfically, the purpose of the VISIt was

(1) dISCUSS WIth GON officIalS the scope of the GON minanve to ntle 100,000 urban
lots m the next 18 months, and summarlze that Imnanve for the UNDP,

(2) provIde recommendanons to the GON of any alternanve approaches,
organIzatIOnal structures or technologIes WhICh could advance the GON proposal,
based on comparanve cadastral modernizanon expenences,

(3) help develop terms of reference for the contracnng out of the ntlmg effort, and

(4) collaborate WIth the GON m the selectIOn of firms for the carrymg out of the
effort

The Land Tenure Center team compnsed of Steven E Hendnx and Stephen J LeIsz arnved
on the afternoon of Tuesday June 27, 1995 Stephen LeISZ departed on Saturday July 1,
1995 UNDP mVIted Steven Hendnx to remain m country unnl Thursday, July 6, 1995 to
partICIpate m pollncal meetmgs m Montellmar concernmg broader Issues of land tenure and
dIspute resolutIOn

ThIS report IS bemg prepared under an extreme nme constraint due to the urgency of the
request from the Fmance Mimstry Consequently, whIle the authors have made every attempt
to be as accurate as pOSSIble, the length of VISIt dId constrain analySIS, and thus the
appropnate msntunons should be consulted for defimnve answers regardmg current status
and pollcy The opmIOns expressed m thIS report are those of the authors and do not
necessarlly reflect the posinon of any other msntutIOn The authors WIsh to thank the
Government of NIcaragua, the Umted Nanons Development Program and the U S Agency
for InternatIOnal Development for theIr strong cooperatIOn and support
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SECTIONll
BROAD PROBLEM STATEMENT

A BACKGROUND

Mark SchneIder, U S Agency for InternatIonal Development (USAID) ASSIStant
Admmistrator for LatIn Amenca, has argued uneqUIvocally

One only has to look at the tragedy of events m ChIapas to Illustrate the graVIty of
faIlIng to address land secunty for the poor There are also few Issues as potentIally
destructIve to our hopes for consolIdatmg democracy and aChIeVIng sustaInable
development than the demal of access to land and property nghts for the poor
FormalIzmg land ownershIp gIves a sense of purpose, a stake m SOCIety and a seat In
the commumty councIl It also IS the key to unlockmg the door to rural credIt, to new
technology and to the mfrastructure for rural development (AID) IS pledged to
promote land secunty for the poor 1

NIcaragua IS a low-mcome country WIth substantIal poverty, espeCially In rural areas After
an extended penod of decapitalIzatIon of productIon m nearly all sectors, the country now
needs to reverse thIS trend ResolutIon of property ownershIp dIsputes can help on both
fronts poverty and Investment

NIcaragua has WIdespread property ownershIp dIsputes, many of WhICh have theIr ongm In
conflIcts over the Sandimsta agrarIan and urban reform programs deSIgned to redIstnbute
farms, factones and houses The roots of the cnSIS have been exammed elsewhere, and do

Mark Schnelder, AID Asslstant Admlnlstrator for Latln
Amerlca, Address at "Property for the Poor: The Path to
Development" Conference, Washlngton, DC (Aprll 12, 1994) The
reference to Chlapas refers to a peasant uprlslng ln southern
MeX1CO WhlCh began on January 1, 1994. One of the maln lssues ln
that uprlslng was land rlghts and lnequltable land dlstrlbutlon
ln the state of Chlapas
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not need to be repeated here 2 It IS sufficIent to note that a large proportIOn of NIcaragua's
populatIon feels eIther dIspossessed or msecure

The task NIcaragua faces IS to deal wIth thousands of overlappmg claIms to property m such
a way as to redeem past promIses where that would reduce poverty, and to re-establIsh the
secunty of all those who eIther receIve or retaIn property, so that re-mvestment can move
ahead Part of thIS task, and the subject of thIS report, IS the applIcatIOn of newly avaIlable
technologIes and techmques WhICh may accelerate surveymg of small urban lots that are
ready for tltlmg to new reCipients

For rural areas, A World Bank rural tItlIng project IS underway, coordmated by INRA 3 The
other InstitutIOns Involved are the Supreme Court (property regIstry) and lNETER As part
of the World Bank ImtIatIve, INETER WIll be taking aenal photographs next year In the
Central and Western parts of the country at a scale of 1 50,000 4 In the eastern part of the
country, INETER WIll rely on Landsat or Spot satellIte Imagery, to be taken at a later date
INETER WIll also be purchasmg orthophoto eqUIpment wIth the goal of creatmg a base of
orthophotos for the western and central parts of the country

ThIS report concentrates on the techmcal aspects m an urban settmg of the first Issue
regardmg property gettmg tItles mto the hands of the urban poor At present, to obtaIn a
tItle on state land, there are three major bottlenecks FIrst IS the process at the Oficma de
Ordenamlento Terntonal (DOT) The DOT has been provIdmg qualIfied beneficmnes of land
WIth solvenczas A solvencza IS SImply an admImstratIve document, demonstratmg that the

2 See, for example, Stanf~eld and Hendr~x, Ownersh~p

Insecur~ty ~n N~caragua, 22 Cap. U L. Rev 939 (1993), Hendr~x,

Innovac~ones a la leg~slac~6n aqrar~a en Amer~ca Lat~na' Los
casos de Peru, Honduras, Mex~co y N~caragua) (1994), Hendr~x,

Property Law Innovat~on ~n Lat~n Amer~ca w~th Recommendat~ons, 28
Boston College Int'l & Compo L. Rev 1 (1995), Hendr~x, The
Cr~s~s of Land Law and Pol~cy ~n N~caragua, 29 Comp Jur Rev. 3
(1992) (Span~sh vers~on La Cr~s~s Polit~ca y Derecho Inmob~l~ar~o

en N~caragua, 29 Comp Jur Rev 25 (1992», McCoy, Carroll,
Ell~ott, Hendr~x and Yarn, N~caraguan Property D~sputes, Work~ng

Paper, The Carter Center of Emory Unlvers~ty, Apr~l 1995;
Stanf~eld, "Insecur~ty of Tenure ~n N~caragua" (Land Tenure
Center Research Paper 120, 1995); Strasma and Mol~na,

"Accelerat~ng the Resolut~on of Property Cases ~n N~caragua,

1994" (Land Tenure Center, 1994), World Bank, "Staff Appra~sal

Report N~caragua Agr~cultural Technology and Land Management
ProJect" (1993)

3 Programa Nac~onal de Catastro, Reg~stro y T~tulac~6n

(PNCRT)

4 B~dd~ng ~s open start~ng on July 16, 1995
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AdmmIstratIon has determmed that the occupant IS a qualIfied beneficIary under rules for
housmg or urban land access It IS not a tItle and does not mclude geodetIc mformatIon 5

ThIS means, m formal legal terms, that the beneficIary wIll be unable to mortgage, buy, sell,
rent or gIve away the land It should be recogmzed that OOT/OTU/OCI IS the least
problematIc of the three constramts, and that the SItuatIon m lNETER and the property
regIStry presents a much more dIfficult challenge for the moment Unfortunately, government
efforts have not focused to the degree necessary on the two later components

The second bottleneck occurs when, the DOT solvenclas are passed to lNETER for a
phYSICal descnptIOn of the land, defimng property boundanes through surveys To be tItled,
the lot must have an accurate geographIC descnptIon and a deed from the owner (presumably
the State) to the new occupant ThIS mformatIOn must then be mscnbed at the property
regIstry, at whIch pomt a tItle IS ISSUed

The final bottleneck IS found WIth mscnbmg the documents at the property regIstry, and
delIvery of tItle to the new owner

The Government has made clear that he would lIke to see 100,000 tItles gIven out m the next
18 months Of these 100,000 lots, 75 percent are located m Managua The other 25 percent
are allover the country The Fmance MmIstry stresses that the tItlmg effort should be done
m a senous, techmcally-sound fasIOn, so that there IS no dIspute as to the valIdIty of the
documentatIon The rural land admmIstratIOn effort WIth the World Bank, unfortunately, WIll
not help much m thIS urban goal maps to be produced are not at an appropnate scale for
urban property (1 5000 or 1 1000) nor IS It the correct tImeframe for gettIng the urban tItles
through the system wIthm 18 months Consequently, thIS report seeks to gIve the
Government addItIonal alternatIves for actIOn

5 Geodet1c 1nformat10n lS 1nformat10n related to or
determ1ned by geodesy Geodesy lS a branch of appl1ed mathemat1cs
that determ1nes the exact pos1t1ons of p01nts and the f1gures and
areas of large port1ons of the earth's surface, the shape and
S1ze of the earth, and the var1at10ns of terrestr1al grav1ty and
magnet1sm
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SECTION ill
DISCUSSION AND ANALYSIS OF CADASTRAL ISSUES/INETER

lNETER IS the NIcaraguan mappIng agency One of the pnmary responsIbIlItIes of lNETER
IS to maintain and update the geodetIc network of the country The country's network of
geodetIc control POints conSIst of 50 first order control POints, 12 of whIch are located In

Managua The locatIons of the current network of geodetIc control POints are gIven according
to the North Amencan Datum of 1927, WhICh IS based on the Clarke spheroId of 1866 One
of the first order control POInts located In Managua has also been tIed Into the worldWIde
network of geodetIc control POInts, WhICh are related to the World GeodetIC System of 1984
(WGS 84) NICaragua also has a faIrly dense network of secondary and tertIary geodetIC
control POInts throughout the country lNETER standards dIctate that first order control
pomts have an accuracy of +/- Scm, second order control pOInts have an accuracy of +/- 10
cm, and thIrd order control pomts have an accuracy of +/- 20cm

What IS a datum?

Honzontal and vertIcal datums are networks of control monuments and bench marks
whose honzontal pOSItIons and/or elevatIons have been determIned by precIse geodetIc
control surveys These monuments serve as reference POInts for ongmatmg subordInate
surveys of all types In the past, datums have been based upon a locally best fittmg
ellIpSOId (an ellIpSOId that IS a mathematIcal approXImatIon of the earth's surface) WIth
the advent of GPS, a world WIde reference system (WGS 84), an earth-centered, earth­
fixed, three dImenSIOnal coordmate system, WIth an ellIpSOId that best apprOXImates the
surface of the earth as a whole, has been developed

SInce GPS data relate to WGS 84, all processmg of data should be done In thIS system
and then transformed Into the local reference system In order to do thIS, the relatIOnshIp
between was 84 and the local reference system must be computed ThIS can be done If
the pOSItIon of the monuments In the network of geodetIc control POInts IS known m both
systems In NIcaragua, the U S Defense MappIng Agency has determIned the WGS 84
locatIon of one first order control POInt In Managua The rest of the first order control
pomts' was 84 coordInates were to have been determIned by Apnl of 1995, but thIS has
been delayed untIl 1996

Unfortunately, lNETER does not have current data on many untItled parcels And even on
propertIes whIch do have tItles, boundanes have changed, lots have been parcelIzed mto
small houses, and publIc lands and nghts of way have been Invaded
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What are orthophotographs?

Orthophotos are orthographIc photographs, or, In other words, they are plammetncally
correct photographs They do not contain the scale, hlt, and relIef distomons that
charactenze normal aenal photographs In short, they are "photomaps " LIke maps they
have one scale, even In varyIng terraIn, but unlIke maps, the terraIn appears In "true,"
photographIc, detail, not as representahve lInes and symbols

Orthophoto productIOn has tradihonally been a hme consumIng process, and It IS not
unusual for a lag hme of one and half to two years between the takIng of aenal
photographs and the delIvery of the finIshed orthophotographs ComplIcatIng thIS,
countnes m the developmg world often have last second conflIcts over secrecy rules WIth
mIlItary authonhes that somehmes delay orthophoto produchon

On the posIhve SIde aenal photographs allow reSIdents to pomt out therr propemes to
surveyors, gIvmg a sense of partICIpatIOn, and orthophotos are currently beIng used WIth
great success to htle small, fractured agncultural parcels m Paraguay at 1 5000 scale
Orthophotos are especIally useful when property boundanes are clearly Idenhfiable on arr
photos However, the aIr photos usually have to be taken dunng the dry season

INETER IS also the Implementmg agency for the mUnICIpal cadastres The U N HABITAT
Program has purchased eqUIpment for the MUnICIpalIty of Managua, whIch IS currently beIng
used at lNETER As part of the proJect, lNETER IS takIng all the maps of Managua and
digitIzmg them lNETER already has a dIgIhzmg table, an Integraph pentIUm personal
computer WIth one gIgabyte of hard-dnve and twenty megabytes of RAM, a Hewlett Packard
plotter, and a bubble Jet pnnter The software bemg used IS Integraphs MICro StatIOn (a
CAD system) and SysCAD, a relahonal database

lNETER's profeSSIOnal staff appear hIghly qualIfied and have generally done ImpreSSIve
work on cadastral components of the World Bank project underway

A reVIew of INETER's work m urban areas shows that dIspute resolullon has not been a
problem The vast maJonty of property boundanes are clearly VISIble Further, lNETER has
always nOhfi.ed local commumty representahves of the mshtute's work pnor to commencmg
WIth the surveys As a result, VIrtually no boundary dIsputes are found and surveymg
proceeds unhmdered

1 Summary of lNETER's maIn constraInts
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The major constraInt facIng INETER IS finanCial they Simply lack the manpower and
modem tools to carry out their tasks They contInue to use traditional technology of
theadohtes and tapes to survey In parcels

In terms of the Vice MInister for Property's drrecuve of surveyIng and uiling 100,000
parcels In 18 months, INETER IS not prepared Just Managua IS 312 square kilometers At
1 5000 scale, 600 photos would be needed USIng tradtIonal photgrametry techmques With no
automatIOn, the survey process for the 75,000 Managua lots would take about three years

What IS a CADD?

Computer alded draftmg and deSign (CADD) software proVide the capacity to deSign and
draw maps and diagrams In real-tIme usmg a computer

What IS a GIS?

A geographic InformatIon system (GIS) IS a system of hardware, software, data, people,
organizatIons, and InstItuuonal arrangements for collectIng, stonng, analyzIng, and
dissemInatIng InfOrmatIOn about areas of the earth, also a data base management system
used to store, retneve, manipulate, analyze and display spatIal InfOrmatIOn (Software
used In a GIS often consist of relatIonal data base software tied to CADD software)

What IS an LIS?

A land mformatIon system (LIS) IS a geographICal InformatIon system haVIng as ItS mam
focus, data concernmg land records

What IS an MPLIS?

A multi-purpose land InformatIon system (MPLIS) IS a system In whIch the fundamental
means of organizIng data IS the cadastral or propnetary land umt, whose maln objectIve
IS the provIsion of mstltutIOnal data concernmg land ownership, value and use

2 INETER's Proposal

As part of the World Bank project, INETER IS carrymg out orthophoto mappIng ThiS IS not
what IS beIng proposed for urban areas Orthophotos take about two years to produce In
Managua, INETER wants to use aenal photography to survey the barnos margznales
INETER would fly over the cIty (about 5 hours to photograph the entIre city at 1 5000) and
use tradluonal photogrametnc techmques to digitIze from the photographs the boundanes of
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the neIghborhoods and the boundanes of IndIVIdual parcels INETER would lIke to do aenal
photography because It belIeves It would be more cost effectIve than to phySICally go on the
ground and actually survey out each of the IndIVIdual parcels

By USIng thIS type of aenal surveyIng INETER belIeves It can survey the neIghborhoods
tWIce as fast (In 18 months) as It would take to survey them USIng tradItIonal methods
(eStImated at 3 years) However, In order to do thIS, one would have to start the project
today, and thIS would cover only Managua, and would address only INETER's constraInts,
not those of the regIstry or OTU In order to carry out thIS project INETER's proposal
Includes requests for the reqUIsIte aenal photos, three GPS receIvers, one dIgItIZIng table,
one pentIUm PC, one 486 PC, one Hewlett Packard plotter, one pnnter, Integraph MICro
StatIon software, and Oracle MGE software (a relatIonal database software)

11



What IS GPS?

Formally called the NavIgatIOn SatellIte Tlmmg and Rangmg Global Posloonmg System
(NAVSTAR GPS), GPS was designed by the U S Defense Department It uses 24
satellItes orbltmg the earth m very high, stable, orbits GPS allows one to carryout
geodeoc surveys With a high degree of accuracy POSitIOns are calculated usmg
tnangulatIOn--measunng the distance a pomt on the earth IS to three or more satellItes
Simultaneously 6

For conVIence sake, some people have claSSIfied GPS as provIdmg low, medIUm and htgh
accuracy pOSItIOn fixes "Low accuracy" GPS proVIdes a pOSItIOnal fix to +/- 100
meters In order to obtam thIS level of accuracy, one receiver IS used and four satellItes
are read only long enough to collect a posloonal fix Posloon locatIOns collected usmg
thiS method are often good enough to roughly demarcate forest reserves or large
temtones Smgle umt GPS IS also often used for navigatIOnal purposes, smce GPS
receivers can cost as lIttle as $500 "High accuracy" GPS refers to usmg GPS receIvers
to obtam posItIonal accuracies to the centImeter or sub-centImeter umt ThiS method
reqmres that two GPS receivers be used One, whIch IS very accurate and has the
capabilIty to download large amounts of pOSItIonal mformatIon obtamed from the
satellites that are m View, IS located as a "base statIon" over a first order control pomt,
the second acts as a rover and IS used to collect pOSitIOnal mformatIon m the field On a
dally baSIS, after field work IS completed, the pOSItIon locatIOns collected by the rover are
dIfferentially corrected usmg mformatIon collected by the base staoon The preciSIon WIth
which accurate pOSitIOns are collected depend upon the amount of tIme the rover rests at
the pomt m the field To obtam centImeter accuraCIes, the rover should rest at the pomt
for around 30 mmutes "MedIUm accuracy" GPS uses the same method as hIgh accuracy
GPS except that the rover only rests at the pomt for around 30 seconds ThIS amount of
tIme IS long enough to get accuraCIes, once differentIally corrected usmg mformatIOn
from the base statIon, to +/- 50 centImeters

The mam advantages of medIUm accuracy GPS are (1) It can be accurate enough for
survey purposes, If +/- 50 centImeters IS withm the order of accuracy deSired, (2)
occupatIOn tIme at a pomt IS minImal, (3) trammg staff for use of a rover can be done m
about an hour

~h1le three satel11tes are theoret1cally all that are
needed 1n order to determ1ne a s1ngle p01nt on the earth's
surface, 1n real1ty, four satel11tes should be used 1n order to
correct for offsets
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The field work of lNETER would be facIhtated by the use of the three GPS receIvers One
receIver would functIOn as a base staoon It would be located over the control pomt m
Managua that IS already oed Into the worldwIde network of geodetIC control pomts The
other two receIvers would be used as rovers They WIll be used to estabhsh first order
control pomts In the neIghborhoods where surveyIng will take place lNETER could also use
the rovers to estabhsh second order control POInts m the neIghborhoods

GPS Hardware Costs

Rovers cost around $10,000 SpecIfically, the Tnmble 8 channel Pro XL WIth 1
megabyte of memory costs $10,450 and the 8 channel Pro XL WIth 640 kilobytes of
memory costs $8,950

Base statIOns cost between $10,950 and $16,950 SpeCIfically, the Tnmble 12 channel
Pro XL WIth 4 megabytes of memory costs $10,950, the Tnmble Pathfinder commumty
base staoon (WIth 12 channels) costs $9,950 plus a personal computer (WhICh can cost
from $1500 on up), and the Tnmble 4000 SE (12 channel) costs $13,500 plus a SIngle
frequence antenna WhICh costs $3400 All of these configuraoons are speCIfied to proVIde
sub-meter accuracy The advantage of the Pro XL base statIOn IS that It IS more mobile
The Pathfinder prOVIdes automaoc loggIng of files (as It IS cononuously attached to a
personal computer) The 4000 SE IS a base staoon that IS often used by profeSSIonal
surveyors However, all three base staoons have the same baSIC GPS receIver as Its
kernel

Once the first order control POInts are estabhshed and aenal photography IS m hand,
lNETER will digloze the boundanes to the bamos and the mdIvldual parcels from the
photos 7 lNETER WIll regIster these boundanes to a map base of the first order control
POInts and use photogrammetncal methods to create an accurate cadastral map of the bamos
and parcel boundanes

After the cadastral maps are made from the aenal photographs, lNETER WIll send teams out
to the barnos margznales to locate the parcel corners from the cadastral maps and dnve
metal stakes In as corner monuments It IS beheved that the parcel corners will have an
accuracy of +/- 20 cm (thIrd order accuracy) by follOWIng thIS method lNETER IS
proposIng the use of aenal surveyIng because they beheve that thIS method will reduce the
cost of carryIng out the phYSICal survey and be more economIcal However, aenal surveyIng
may not be more economIcal If lNETER has to WaIt eIght months, proVIded that there are no

7The 23 cm aer1al photos w1ll have to be enlarged so that
the boundary l1nes can be accurately traced on a d1g1t1z1ng
table
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complIcatlOns, Just to get a contract through the blddmg process 8 ThIS means waItmg untIl
February 1996 to contract the firm for the aenal photography After thIS, the photos have to
be delIvered, boundanes dIgItIZed, photogrammetncal correctIons made, cadastral maps
produced, and corners monumented Also, dunng thIS penod the GPS surveymg of the first
order control pomts must be done Ideally, thIS surveymg would take place m conjunctIon
WIth the flyover so that monuments could be erected that would appear m the aenal
photographs (thus facilItatmg the photogrammetncal correctIon process), however, due to the
uncertaInty of when the flyover WIll take place, thIS may not be done

It should be noted that there IS another reason lNETER has requested the aenal photography
Other governmental umts and InstItutIons, NatIOnal Defense, CIVIl Defense and the
Mayorallty, would also lIke access to current aenal photography Aenal photography could
help them update defense and evacuatIon plans, and also faclhtate urban plannIng efforts

When the tItlIng effort In Managua IS complete, INETER plans to take the GPS receIvers to
the other CItIes where tltlmg efforts are underway Dependmg on fundmg, INETER may
deCIde to purchase additlOnal umts and leave the base statIon erected m Managua

QualIfied surveyors wIll also be needed to carry out thIS proposal In NIcaragua there are
currently around 300 lIcensed surveyors These surveyors eIther have the appropnate
UniVersIty degree or have passed an exam admmistered by INETER The World Bank has
already prepared a lIst of pre-qualIfied surveyors, and accordmg to the local World Bank
representatIve, has contracts WIth most If not all of the best qualIfied surveyors m the
country The IDB and UNDP may want to conSIder USIng thIS lIst In order to IdentIfy and
contract out the urban surveymg work reqUIred for thIS project

8ThlS tlme frame could be cut to SlX months lf IOB and UNOP
agree to accept the llst of flrms pre-quallfled for taklng aerlal
photographs that has already been complIed by the World Bank
proJect for the rural tltllng proJect
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SECTION IV
DISCUSSION AND ANALYSIS OF THE PROPERTY REGISTRY

1 IntroductlOn to the RegIstry

The Regzstro de la Propzedad Inmuelble y Mercantll (Real Estate and Commercial RegIstry,
heremafer referred to as the property regIstry) presents another constraint m the tlt1mg
process for urban propertles The regIstry fuctlons both as a real estate regIstry and as a
corporate regIstry The mstltutlOn falls under the directlon of the Supreme Court, and IS run
m accordance wIth provISIons m the CIVll Code and a Reglamento del Regzstro PUblzco (an
admimstratlve order) whIch prOVIdes operatlonal gUIdance In all, there are 16 autonomous,
decentrahzed property registnes m the country, one m each department Of these, SIX have
been mIcrofilmed

The conditlon of the regIstry m Managua IS typICal If not better than average m Central
Amenca The office has no photocopIers Central air conditlomng does not work, although
the RegIstrar does have an mdividual umt WhICh functlOns The office IS relatlvely clean The
pubhc IS attended at a large counter, provIdmg adequate protectlOn for documents, although
no secunty guard was observed No electnc generator IS aVailable, and electncity often fails
at some pomt dunng the day, hmdenng prodUCtiVIty

Withm the regIstry, 59 percent of personnel are women 63 percent have only a hIgh school
educatlOn, wIth less than 5 percent havmg a umversity degree 60 percent receIve about
US$1200 per year m salary 60 percent of employees have less than SIX years expenence,
wIth thIS bemg dIVIded equally between 0-2 years expenence (20 percent), 2-4 years
expenence (20 percent) and 4-6 years (20 percent) Low salanes create mcentIves for
employees to seek supplements m the forms of bnbes Just to pay hvmg expenses

As part of the World Bank's rural tlthng Imtlatlve, MIguel Gomez (the World Bank's
NIcaragua Representatlve) reports that a Costa Rican attorney has been hIred to proVIde a
dIagnostlc on the property regIStry ThIS report IS due out shortly Marganta Arguello of
INRA adVIses that a commISSIon IS to be set up shortly m NIcaragua to examme the regIStry

2 The Follo Real System

The folIO real system IS found m many Latm Amencan countnes In Costa RIca, thIS same
baSIC system has been largely automated In the tradluonal regIstry m El Salvador, and other
places, llke NIcaragua and Guatemala, the regIStry system IS entirely manual, usmg no
automatlOn, photocopy, or mIcrofilm technology Instead, the system uses a senes of books
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(ReceIpt books, folIO real books and Copy books (tomes» The specIfic steps mvolved m a
transaction, under eIther the folIO personal or folIO real systems, IS outlmed m Table 1

Table 1 Inscnphon of a Transfer of Property

Property RegIstratiOn Process at a Genenc TradItIOnal
RegIstry m Central Amenca Sample Property Transfer

Steps

1 Presentation

2 Mlcro-filmmg

3 Marglnahzation

4 DIstnbutIon

5 Confrontation

Usual tIme

Less than half an

hour

MicrofilmIng of
documenls IS
relatIvely up i0­

date, WithOut any
backlog

A delay of about
three months

LIttle delay

Usually several
days However If
someone else IS
uSing the book(s)
needed to carry
out the
confrontation the
exanunatIon IS put
on hold unlIl the
book(s) Is/are
avaIlable In
practice thIS
means months In

some cases

Comments

Presentation of a registratIOn request IS carned out at the public
counter The request IS called a dlano The dlanos are usually
presented by lawyers or notanes to one of two WIndows where
the receipt of the document IS recorded The receipt book
containS columns for owner name a document number
(assIgned senally by month), and the volume and page where
copy of document IS actually filed (in the tomes) The tIme and
date are also stamped on the back of the last page of the
document Two copies must be presented for recording With a
copy kepi for fihng and the onglnal returned to the owner

Microfilm copIes are made and stored on sIte

MargInahzatIon IS a process of makmg marginal notes,
mdicatIons of a transaction pendmg The delay of about three
months creates opporturntIes for fraud VIa multiple sales of a
Single parcel pnor to completIon of margmahzatIon

DIstnbutIon of the transaction IS made to a workmg group
whIch wIll mscnbe the transaction WorkIng groups are
referred to as cells,' or celulas In Sparnsh

Confrontation conSIsts of exanunalIon of the document against
the eXisting records 10 the RegIstry
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6 Quahficatlon Assunnng there IS QuahficatlOn Involves a scnbe who drafts up the document,
no problem the whIch IS then approved by a Registrar
document will
pass the
quahficatlon In
about a week If a
problem anses
however, the
process bogs down
and can carry on
for as much as ten
years

7 Typing In EI Salvador ThIs Involves preparation of a summary In the folIo real or a
for example, as of note In the folIO personal, according to the case The same
July 1994, there persons responsIble for prepanng the textual notes also receIve
was a several pubhc Inqumes Consequently, they spend most of therr time
month backlog In answenng questions rather than processing new documents
thIS office

8 PhotocopYing ThIs now takes ThIs activIty IS done on sIte
about three days

9 Completion LIttle delay a) If a foliO real transaction the documents are InIcrofilmed
ThIs process IS up to-date The documents are then forwarded
to the regIstry's Internal cadastre office

LIttle delay b) If a folIO personal transactIon the documents are sent
straIght to the regIstry's Internal cadastre office

The tradluonal regIstry structure has several sIgmficant drawbacks Large rooms are needed
to contaIn all the volumes of the folzo real, as the number of books and paper reqUIred to
mamtaIn the system IS staggenng In theory, all mformauon about a parcel IS on one page,
WIth a new page begun for each parcel In pracuce, the mformauon on many parcels IS
carned over to one or more addItIOnal pages In extreme cases, It IS necessary to examme
dozens of pages m dozens of books to fully examme all the mformatIOn about a pamcular
parcel Therefore, although the regIstry has the form of a parcel-based ut1e regIstry, It IS m
fact much hke the US deed recordmg system, usmg, mstead of owner name, parcels as the
pnmary mdexmg key
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Table 2 Techmcal DescnptIon of a genenc Fol1O Real System

Thejol1O real IS usually a large book (about 15 by 18 Inches) contaInIng
about 250 pages per volume The pages are two-page sets, faCIng each
other The left page has three major and several mInor columns contaInIng
InformatIon about nghts to the property For example, the InSCnptIOn
(parcel descnptIOn) IS placed In the second of the three major columns
Only one InSCnptIOn IS wntten for each parcel The left column contaInS
any annotations such as Judgments The nght hand column contaInS
Informahon on cancellahons, such as cancellatIOn of a use nght The nght
hand page also contaInS three major columns and several mmor columns,
all related to encumbrances on the parcel For example, mortgages and
hens are noted In the center column Columns for annotatIOns and
cancellahons, SImIlar to the left page, are also available for the
encumbrances page All entnes are handwntten or typewntten

Related to the problem of access to books and records IS the extreme delay, sometimes as
long as ten years, In the qualIficatIOn stage of the process Delays occur In thIS area when a
tItle has some defect, eIther In form or substance EntIre rooms of documents now SIt
unattended, aWaItIng final adjudIcatIon ThIS presents at least the appearance of an
opportumty for corruptIon, as persons wlshmg to get theIr documents pushed out of thIs
category may seek to entIce regIStry employees WIth bnbes

Another defect m practIce WIth the jol1O real system IS ItS use of supplementary tItles, called
tftulos suplementanos 9 Supplementary tItles are used In some cases, to aVOId the cost and
tIme of registenng tItle If an owner can claIm the land by adverse posseSSIOn, demonstratIng
occupatIOn of the land and other formalItIes for a certaIn penod of tIme, the RegIstrar can
Issue thIS "supplementary title" ThIS aVOIds the need (and cost) of dOIng a complete title
search The result IS that sometImes parcels are tItled two, three, or four tImes, WIthout ever
actually registenng an eXIstmg deed Often, due to poor management, the RegIstry
employees do not cancel out pnor tItles Thus, multIple tItles can eXIst for the same
property

Another major problem WIth the tradItIonal regIStry system In NIcaragua, hke EI Salvador, IS
employee dIssatIsfactIOn Salanes are low and labor problems are common ThIS IS not
necessanly a regIstry-specIfic problem, rather one that affects CIVIl servIce employees rather
than the pnvate sector

A final problem WIth the jol1O real IS ItS lack, In practIce, of any cross-reference to any
cadastral number or parcel IdentIfier code for propertIes In the regIStry system In EI
Salvador, untIl recently, thIS was perhaps due to the CIVIl war, WhICh prevented

9 For a compar1son w1th El Salvador, see Art. 699 et seq
of the El Salvador C1v1l Code
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ImplementaUon of thIS cross-reference, although the forms for cross-referencIng were always
avaIlable

What IS a "tItle" or "land registraUon" system?

Most people use the terms "Utles (or land registraUon)" and "deeds" Interchangibly But
registraUon of a deed only makes publIc note of a document It does not necessarIly prove
who the owner IS, unless It IS noted In the transacUon The InfOrmatIOn found In a deed,
mayor may not cOIncIde WIth prevIOUS deeds Therefore, errors may be conSIstently
duplIcated from deed to deed 10 ThIS IS In contrast WIth "Utle" regIstratIOn systems

3 Current FInanCIal PIcture

The Ley de Arancelll establIshes what fees can be charged for servIces at the regIstry Fees
collected for servIce are, for example 5 c6rdobas per 1000 of value for the sale of a
property, 2 per 1000 for cancelaUon of mortgage All money collected IS paId to the central
treasury WIthout any retentIOn to offset costs of collectIOn The regIStry IS financed WIthIn the
Supreme Court budget

The present finanCIal structure of the regIstry represents a publIc finance defiCIency RegIstry
acUVIUes and Improvements could be largely self-finanCIng However, because It does not
retaIn any revenue, It IS unable to carry out ItS functIOns In an effiCIent or legally-sound
fashIOn

4 Major Constraints

Perhaps the most senous constraInt at the regIStry IS the recepUon book (dzano) As In most
JunsdicUons, NIcaragua follows the legal precept that "first In Ume IS first In nght " In other
words, to determIne pnonty of claIms, It IS Important that the regIStry system capture
mformauon as to who presented what documents when to establIsh true ownershIp In the
dzano, the recephomst reCeIVIng the document should note the hme, date, document number,
page and volume (tomo) for each transachon

10 Peter F. Dale y John D McLaughlJ.n, Land Informat~on
Management (1990) page 22

11 Ley de Arancel, 21 AprJ.l 1993, Gaceta OfJ.cJ.al No. 73
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There IS already on the table a proposal to modernIze the dzana That proposal, made to
UNDP about a year ago, requests Just under US$lO,OOO to computenze thIS one pIece of the
regIstry

Manual procedures slow processmg of tItles Inscnbers copy by longhand not Just fields of
data, such as owner's name, parcel number and new owner, but also duplIcatIve mformatIon
such as phYSICal boundanes (already m the INETER database) and value (captured by the
FISCal Cadastre) Further, thIS data IS captured m narratIve form, rather than as raw data

The VIce MmIster for Property estImates a backlog of between 12 and 15 years for grantmg
some tItles already m the system A smgle receptIOn book (dzana) means that documents can
only be processed once passmg that stage m the mscnptlon process

Presently, there are 50-70 transactIons per day at the RegIStry ThIS work IS done by 18
mscnbers Unfortunately, only 2 persons supervIse thIS effort Consequently, only about 25
tItles per day actually emerge from the process SIgned by the RegIstrar At thIS rate, 100,000
parcels would reqUIre about SIX years to complete
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SECTION V
DISCUSSION AND ANALYSIS OF mE URBAN TITLING UNIT (OTU)

The final constramt IS at oro ThIS IS the problem of mdemmzatIOn No tItles can be Issued
untIl the former owner IS paId In terms of process, to obtaIn a tItle on land claImed by a
prevIous owner, tItle cannot be granted unless the pnor owner has been Indemmfied by the
government In other words, tItle should normally pass from the pnor owner to the state VIa
mdemmficanon, and then from the state to the present occupant ThIS mvolves a comphcated
process WIth the Oficma de CuantIficacIOn de IndemmcacIOnes together wIth OOT and
Catastro FISCal

Once OTU receIves venficatIon that a former owner has been paId, It proceeds to have the
parcel mscnbed m the name of the State Then, INETER can dIVIde that larger lot mto the
small urban parcels Once thIS IS done, OTU drafts an exentura, a legal document WhICh
transfers the lot from the government to the new owner ThIS IS then mscnbed at the
regIstry, and a tItle IS gIven to the new owner

Of 87 neIghborhoods mvesngated by OTU, 23 were m hands of the state or mstItutIons of
the state Consequently, these could be ISSUed esenturas as soon as survey mformatIOn was
ready The esenturas would then be presented to the regIStry for mscnptIon Once mscnbed,
the occupant could be gIVen a tItle

However, on 54 of these 87 barnos margmales remaIn tItled to former owners ThIS means
that there are about tWIce as many m pnvate hands as m publIc hands Ten more remam m a
mIxed state of publIc and pnvate ownershIp, complIcatIng the process UntIl these lands are
state property, no esenturas can be ISSUed

Although OTU mvesngated 87 neIghborhoods, there are a total of 166 barnos margmales
that need tItlIng Because of a lack of phYSICal cadastral mformatIon from INETER a
complete pIcture of the neIghborhoods IS ImpossIble at thIS pomt, and oro IS prevented m
ItS reVIew of the other neIghborhoods Interesnngly, more former owners could be
compensated If accurate, up-to-date geodetIc survey mformanon eXIsted Correct boundary
defimtIOns are CruCIal to OTI's effort to prOVIde adequate compensatlOn If dIgItzed boundary
mformanon was aVaIlable, INETER could overlay current barno margmales boundanes on
old cadastral maps and more accurately determme where barno margmales overlap publIc
(state) or pnvate lands ThIS would faCIlItate the process of approvmg or deny former land
owners claims and generally amelIorate the mdemlmzatlOn process

A polIncal agreement to deny former owners the remedy of recuperatlOn of the asset and
allow for only monetary damages would allow the state to get ItS hands on the property
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sooner This would remove the constraInt of lack of state ownership However, such a
solutIOn may not have a consensus either domestIcally or mternatIonally

InterestIngly, when compensatIon has been paId, and survey mformatIon IS aVaIlabe, OTU
works qUIckly For example, m the Annex to Villa Llbertad, there are about 1200 mdlvldual
parcels lookmg for tItle Cadastral mformatlOn was complete m February 1995 Legal
research at the registry was also completed that same month LegalizatIon of the parcehzatIon
was completed m Apnl 1995, With 705 constanczas catastrales (survey mformatIon cards
needed for trtlmg) bemg ISSUed Almost mstantly, 700 escnturas were then ISSUed from
OTU But then OTU hit the registry bottleneck Only 450 of those have actually been
registered and mscnbed

Currently, OTU IS processmg 5,000-8,000 escnturas per month from the government's lone
notary ThiS could eaSily be mcreased by addmg a second or third notary, complete With
assistants and eqUIpment ThiS would double or trIple productIon
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SECTION VI
CROSS-CUTTING mEMES

ComplIcatIng the titlIng effort IS an organIzational structure that makes coordInation dIfficult
DIspersIon of land admInIstration among Units of government The fiscal element remains
InsIde the FInance MIniStry, as does CNRC, OTU, OCI and OaT The legal descnptIon of
property IS under the control of the Supreme Court The phYSICal descnptIOn of the land falls
under the perview of the Mznlsteno de Construccz6n y Transporte The attorney general for
property IS an employee of the Justice MInistry

SImIlarly, there are vanous donors Involved In differmg Initiatives WIth dIfferent timetables
UNDP has supported the Catastro MUniCIpal through ItS HABITAT Program ThIS IS
basIcally an urban, fiscal cadastre, property maps are beIng dIgItized, where aVailable, and
updated or created where pOSSIble The software beIng used IS Integraph's MICro StatIon (a
CADD software that IS used In many places as the base software for GIS/LIS) and SysCAD
(a relatIonal data base developed for the UN and used In other LIS, notably In BolIVia) The
Mayorality of Managua InSIStS that thIS eqUIpment be used exclUSIvely for the Managua fiscal
cadastre

The World Bank program IS tryIng to address national organIzatiOnal needs In the area of the
cadastre It IS fundIng a natIonwIde geodetic survey and updating of the national network of
geodetic control pOInts In rural areas In support of a long-term program whose aim IS to
modernIze the land admInistratIon The end product of thIS wIll be the Implementation of a
multI-purpose cadastre (or multI-purpose land Information system - MPLIS) The eStimated
completion date for thIS project IS June of 1998

In the urban areas, the VIce MInister for Property's program WIth the IDB/UNDP IS
supportIng an attempt to tItle 100,000 small urban lots, mainly In Managua, WIthIn 18
months ThIS InfOrmatIOn wIll complement the World Bank's program If all three
programs, the HABITAT, World Bank program, and the IDB/UNDP program, are
successfully completed, the end product should be a fully functiOning MPLIS

FInally, the Mayorality of Managua IS ISSUIng ItS own "adJudIcatIons" for small urban lots
(only applIcable to ItS own property) These adjudIcations mayor may not have any legal
authonty, and are done WIthout any geodetIc survey infOrmatIon for the parcels

Another concern IS compatIbIlIty of hardware, software, data collectIOn standards, and
mapping standards Any hardware or software purchased for use In processIng and analyzing
spatIal information should be compatIble WIth the eqUIpment In the country A recumng
theme In conversations WIth many government offiCIals IS the long term objective of putting
In place a MPLIS for the whole country of NIcaragua If the MPLIS IS to have full
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functIonahty, mcorporatIng data from multIple agencIes and beIng of use to multIple agencIes
and organIZatIOns, then data collectIon standards must be decIded upon and followed, and all
data must be referenced to common control POInts (these POInts should be geodetIc control
POInts establIshed by lNETER) Also, hardware and software must be standardIzed m order
to facIhtate the mtegratIon of thIS system

One example of how InformatIon could be shared through the creatIon of an MPLIS IS In the
area of cadastral InformatIon For the cadastre, INETER could be made the steward of the
phYSICal cadastre It would be charged WIth collectmg and updatmg mformatIOn relatmg to
parcel SIze and locanon (1 e geodenc mformatIOn) lNETER would wnte thIS mformanon
Into the system All other users (such as the regIStry, fiscal cadastre, etc) could read thIS
mformatIon and pnnt It out, but they would not be able to access and change the
mformatIOn SImIlarly, the regIstry would be the steward of InformatIon relatIng to parcel
ownershIp They would be able to update and change thIS InformatIon Other agenCIes that
need thIS InformatIon could read and pnnt out the InfOrmatIOn for theIr own use, but they
would not be able to change It Through thIS type of system, redundancy of InfOrmatIOn
gathenng and entry would be decreased, and InformatIon accuracy and speed of accessmg
thIS mformatIon would be Increased

At present, the coOrdInatIOn that IS needed to make thIS type of system a realIty IS lackIng
DIfferent government agenCIes are collectIng SImIlar InformatIon and re-recordIng the
InfOrmatIOn Often thIS InformatIon IS collected to diffenng standards, and graphICS produced
from thIS InformatIon are produced to diffenng standards, makIng companson and exchange
of InfOrmatIOn across agenCIes dIfficult If not ImpOSSIble ThIS also means that much on­
gOIng data collectIOn WIthIn the government IS wasted ExemphfyIng the frustratIon felt by
thIS wasted effort, the PreSIdent of lNETER noted that, even though many of the state
agenCIes (such as electncity and sewage utIhtIes) have receIved Integraph's MICro StatIon
software from dIfferent donors to help them manage therr facIhty networks, because of
diffenng or non-eXIstent standards, these agenCIes produce pretty pIctures, while only
lNETER and INRA produce accurate maps The ImplementatIon of standardIzed procedures
and mappIng standards would go a long way to reduce this phenomenon and also to Improve
the effiCIency and decrease the costs of many of the GON responSIbIlItIes
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SECTIONvn
CONCLUSIONS AND RECOMMENDATIONS

Can 100,000 urban parcels be tItled m 18 months? The clear answer IS no And they wIll not
be tItled m even a longer penod WIthout a more substantIal mvestment The INETER
proposal Itself takes up most of the approXImately US$500,000 project budget This leaves
problems at the RegIstry and OTU unaddressed

Below are specIfic recommendatIons for actIon m each of the relevant mstItutIons

A INETER

If It IS decIded, gIven all the competIng mterests mvolved m the geodetIc surveymg of the
barnos margznales of Managua, that the best way to accurately survey all of the parcels m
the 166 barnos margznales IS through the use of photogrammetncally corrected aenal
photographs, then INETER's proposal and the specIficatIons laid out m therr proposal are
complete If a contractor IS hITed usmg these speCIficatIons, then the completed product
should be adequate, m most cases, for delmeatIon of the property boundanes on the
photograph GIven thIS, there IS one speclficatlOn that could be added to the techmcal
speclficatlOns for the aenal photography contract ThIS IS the addItIon of a GPS receIver
connected to the camera umt ThIS would allow for the mcluslOn of a control pomt at the
pnnclple pomt of the photo (If the coordmates are dIfferentIally corrected)

StIll, there are potentIal problems WIth choosmg the photogrammetnc optIon The two most
notable are

1) TImmg As was mentIoned earlIer, It will take at least 6 to 8 months to go through
the contractIng out of the project ThIS w111 make It dIfficult to fimsh the geodetIc
surveymg of all of the parcels m the 18 month tImeframe, let alone, dehver tItles to
all of the parcels dunng that tIme frame (gIven the other current bottlenecks m the
process)

2) IdenuficatlOn of parcel boundanes on the photographs The key to accurate aenal
surveymg IS the abIlIty to IdentIfy boundanes between parcels on the aenal
photographs From our short tour of SIX barnos m Managua, It appears that thIs may
not always be pOSSIble Whl1e It IS true that most parcels have IdentIfiable boundanes,
m the form of walls, fences, and/or trees planted on the boundanes, It IS also true that
the trees, espeCIally m the older barno margznales, obscure the exact location of the
boundanes from the air In cases where thIS IS true, It WIll be necessary to do some
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form of ground surveyIng In order to accurately place these boundanes on the
cadastral map ThIS hffiltatlOn w111 decrease the effectIveness of the aenal surveyIng

WIth these concerns In mInd, we would hke to suggest two other optIons that INETER may
wIsh to consIder

I GPS Survey

ThIS optIOn IS based on work that the Land Tenure Center has done m conjUnctIOn wIth the
AlbanIan Land Pnvauzauon Project 12 In bnef, thIS methodology consIsts of surveymg m
first order/second order control pomts WIth the use of differenual GPS A GPS receIver IS set
up as a base statIon (In thIS case In Managua) At least one GPS receIver IS used as a rover
In the field WIth thIS receIver first and/or second order control pOInts are located13 and
monumented 14 Next, tradIuonal methods (theodohte and tape) are used to survey In the
parcels from the first!second order control POInts

12 An explanat10n of th1s methodology lS found 1n Barnes,
ASPRS art1cle, February 1995

13The read1ngs taken uS1ng the rover GPS w1ll have to be
d1fferent1ally corrected 1n order to get the level of accuracy
needed to cons1der these as f1rst/second order control p01nts
D1fferent1al correct1on of the p01nts should be done every
even1ng (or the next day) after the f1eld surveY1ng w1th the GPS
has been done It must be done before the surveY1ng of the
parcels are carr1ed out One warn1ng· the accuracy of the GPS
p01nts w1ll be cont1ngent on the GPS surveY1ng method used and/or
the amount of read1ngs taken by the GPS rece1ver at each p01nt
(1 e the amount of t1me the rece1ver lS located at the p01nt)
In Alban1a, sub-meter accuracy (+/- 50 cm) was obta1ned w1th 6
read1ngs (30 second occupat1on t1me) uS1ng the CIA code
d1fferent1al pos1t10n1ng w1th carr1er smooth1ng and advanced
process1ng method Increased accuracy could be obta1ned by
1ncreas1ng the occupat1on t1me at each p01nt See Barnes et ale
"The Des1gn and Comparat1ve Evaluat10n of a GPS Methodology for
Cadastral Survey1ng and Mapp1ng 1n Alban1a." LTC Publ1cat1on
September 1994

14In the barr10S 1n Managua 1t was noted that manhole covers
would be 1deal locat1ons to use as f1rst and/or second order
control p01nts as they are already on the ground 1n the barr1os,
are 1mmovable, and can also be seen 1n 1:5000 scale a1r photos
(and thus could be used as ground control p01nts for the aer1al
photography - 1f 1t was flown 1n conJunct10n w1th the surveY1ng
or at a later date).
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Advantages

4) Because Immovable objects wIll be used as the first and second order control pomts,
aenal photography taken at a later penod can be post-facto mcluded m the cadastral
mformanon base provided by thIS method

3) Better IdentIficatIon of parcel boundanes GIven the realIty of boundary obstructIons
due to trees along parcel boundanes, on the ground surveymg can aVOId these
problems

Companson of the "WIsconsm Model" m
AlbanIa vs tradItIonal tI1tmg models

JunsdictIon Timeframe No of Cost per Cost per
Parcels parcel for parcel for

Survey tIt1mg

Albania 11/94 to 7/95 approx $3 to $5 $1
(10 months) 72,000

Honduras 9/83 to 10/87 94,028 $120 $3520
(49 months)

Ecuador 4/87 to 10/87 74,972 $50 $167
(6 months)

St LUCia 12/84 to 4/87 approx $96 $39
(29 months) 52,000

Sources J D Stantield u >date on 7/14,95 for AlbanIa G Barnes "A

1) TImmg GIven the possIble delays m startlng the aenal photography, thIS method may
be faster As soon as the GPS umts are obtamed and personnel are tramed, the
locatmg of control pomts could be started, dIfferentIal correctIOns done, and then
parcel surveymg completed

p , Comparmwe
EvaluatIOn Framework for Cadastre-Based Land InformatIOn Systems (CLIS) m
Developmg Countnes" (Land Tenure Center Research Paper 102, 1990) for
Honduras, Ecuador and St LUCIa

2) Employment WhIle It wIll take hIghly sla.lled mdividuals (m thIS case--2 mdividuals
to lead the teams domg the GPS surveymg) to IdentIfy and survey m the control
pomts, the surveymg of the parcels WIth tradItIonal methods could be done by
surveyors leadmg teams of lower sla.lled mdividuals ThIS may be advantageous gIven
the unemployment problems m NIcaragua
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5) After USIng the GPS UnIts to estabhsh first order control POInts In all of the barnos,
the UnIts could be used to survey In the Individual parcels concurrently with the
tradluonal methods CarryIng out the two methods concurrently could Increase the
speed with which the parcel surveyIng IS done Also, a test companng the two
methods' speeds could be deVlsed on the fly, to see If It might not be faster (and more
accurate) to use GPS to geodeucally survey all parcels

Disadvantages

1) Accuracy The method as used m AlbanIa only yIelded +1- 50 cm accuracy for
pOInts surveyed In usmg GPS ThIS accuracy can be Increased, but It WIll mean that
occupatIOn time of the GPS UnIts at each POInt w111 be Increased In Albania,
occupatIOn time was 30 seconds In order to get the +1- 50 cm accuracy, It has been
suggested that one may need to be located at a POInt for between 30 - 60 mInutes In
order to get the +/- 5 cm that INETER conSiders first order accuracy ThiS amount
of time per POInt w111 decrease the speed With whIch the surveyIng can be done
Given thiS, If 4 first order POInts are to be IdentIfied In each barno margznales, a
reasonable estimate of the time needed would be 42 days (l 5 months) If eIght first
order POInts, 84 days (3 months) However, as soon as first order pOInts are surveyed
In a barno margznales, the teams usmg tradItional methods can start to survey
IndIVIdual parcels withm that barno margznales

2) Cost A cursory exammatlOn suggests that thIS method WIll cost more per parcel (In
dollar figures) than the per parcel cost of photogrammetncally surveyIng the parcels
However, thIS IS a rough esomate When It IS conSIdered that even WIth the
photogrammetnc surveyIng, a certaIn amount of ground surveyIng WIll need to be
done In order to fill In parcels that are obscured from the arr, costs may be SImilar In
the long run A more thorough study of the cost compansons should be done before
thIS IS conSIdered a definItIve dIsadvantage

II MIXed Aenal Photography and GPS SurveyIng

ThIS method would be a hybnd of INETER's proposal for photogrammetncally surveyIng the
barno margznales and the GPS surveyIng presented above There are two scenanos from thIS
proposal

One would be purchaSIng all of the GPS eqUIpment necessary now, usmg the GPS receIvers
to locate first and second order control pOInts In the barnos margznales that are Idenofiable
from the alr, and startmg the process of USIng tradItional methods to survey parcel
boundanes When the contractIng process IS complete, procur the aenal photography and use
photogrammetncal methods to delIneate parcel boundanes In those barno margmales not yet
complete Where parcel boundanes can not be IdentIfied on the photographs, cononue to use
tradioonal methods In order to survey the boundanes

28



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The second scenano would be to start now and use GPS receIvers to IdentIfy fIrst order
ground control pomts m the barnos for the aenal photography Next, contract a fIrm for
carrymg out the aenal photography, procur the aenal photography and use
photogrammetncal methods to delIneate parcel boundanes for all of the boundanes Fmally,
for those parcels whose boundanes are obscurred m the photos, use tradItIonal methods to
survey the boundanes 15

15It should be noted that INETER currently has aer1.al
photography for some of Managua that was taken 1.n 1993 Th1.s
photography was taken uS1.ng a recal1.brated 1967 Ze1.ss camera that
had been mounted 1.n an a1.rcraft from the Sand1.n1.sta A1.r Force
(the plane crashed before the whole C1.ty could be flown) If
th1.s opt1.on 1.S chosen, INETER could start the photogrammetr1.cal
port1on uS1ng these photos.
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Advantages and DIsadvantages of the Two Approaches

FIrst Scenano Second Scenano

Advantage DIsadvantage Advantage DIsadvantage

TImIng Because Two methods WIll Because all of the TImIng Because
work could start be used Instead of parcel boundanes surveyIng work
nght away, the one Because that are velwable would have to WaIt
surveyIng could be tradlhonal geodehc from the arr are unhl the aenal
done In a more surveyIng of parcels beIng dehneated photography IS

hmely manner will be done before through obtaIned, the
the boundanes are photogrammetnc process of
located photo- methods, Issues of surveymg parcel
grammetncally, comparabIlIty boundanes may be
questlons of between methods slower If thIs
methodologICal WIll be less cntlcal scenano IS used
conSIstency may be It may stIll be
raIsed If thIS optIon necessary to venfy
IS chosen, It may be comparabIlIty
necessary to between the
photogrammetncally methods
delIneate parcel
boundanes In barno
margmales where
surveyIng IS already
completed In order
to compare the
precISIon between
the two methods
beIng used and
venfy that they are
comparable

RecommendatIons-

1) If cost IS the ovemdIng concern the proposal as presented by lNETER may be the
best optIon for geodetlcally surveyIng all of the barno margznales' parcel boundanes
However, before thIS IS defimtIvely deCIded, a more In-depth cost analySIS of all of
the methods outlIned above should be carned out SpecIfically Issues of how much
surveyors cost a day should be IdentIfied
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2) If the tImeframe IS the major concern then optIon IT, scenano 1 should be consIdered
ThIS hybnd method may be the best way to cover all of the bases carry out geodetIc
surveys of all the parcels m a tImely manner, proVIde the other mterested partIes WIth
aenal photographs of Managua and, also, provIde mcreased employment opportunIties
whIle not expendmg the amount of resources that could potentIally be needed to carry
out optIon I

Other recommendatIOns

1) In order to help INETER obtaIn an ImtIal estImate of the number of parcels WIthIn the
dIfferent barno margmates, INETER should collect mformatIOn from other
government agenCIes that prOVIde servIces withm the bamos Examples of the type of
mformatIon that could be aVailable follow

From our afternoon tour of SIX barnos margmates, It appeared that the ma.Jonty of
the barno margmates have sewers m them, electncal lInes, and that many of the
parcels have water lInes If these utIlItIes were put m by the Mayorality or by the
utIlIty m questIon, then there may be sketch maps of these lmes (sewers, water lInes,
and electncallmes) aVailable through the Mayorality or the utIlIty These sketch maps
could gIve INETER's surveyors rough estImates of the layouts of the bamos and
pOSSIbly the number of parcels m each barno ThIS mformatIon could help INETER
plan Its surveymg strategy

InformatIOn such as thIS could also be tIed to the cadastral maps, produced by
INETER, to create an MPLIS Even If the utIlIty and Mayorality sketch maps are not
currently geographIcally accurate, they could be dIgItIZed and known pomts on the
dIgItIzed sketch maps could be geographIcally IdentIfied Then, through a process
called "rubber sheetIng" the maps could be brought mto rough geographIcal
accordance WIth the cadastral maps

2 As already noted, INETER has a PentIum PC, plotter, prmter eqUIpment, and
software that can be used to create and house a computenzed land mformatIon
system WIth thIS project they w111 be obtaImng more eqUIpment, that w111 further
mcrease theIr capaCIty However, It does not appear that they currently have, nor
does It appear that they have requested, a tape backup system WIth the amount of
mformatIOn they have already dIgIUZed, and the amount they hope to process m the
next 18 months, lNETER's system should have a tape backup and backups of all of
theIr mformatIon should be made on a daily baSIS WIthout a tape backup and the
regular backing up of the system, If the hardware crashes, all of the progress made by
INETER could be lost

3 A local area network (LAN) should connect all of lNETER's hardware ThIS would
facIhtate the creatIOn of an MPLIS As more agenCIes are brought on-hne the
possIbIhty of creatmg an mter-agency network should be mvesugated For a truly
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functIonal MPLIS to be establIshed, all of the agencies, departments and offices that
deal with land mformatIon should be connected over a network

A GPS strategy for the country should be devised One optIon that INETER may
want to pursue IS to permanently set up a GPS base statIon m Managua ThIs base
could be set to permamently download the mformatIon needed for differentIal GPS
If pnvate surveyors mvest m GPS receivers that can be used as rovers, they could
then buy the mformatIon needed to differentIally correct the posItIon locatIons that
they collect with their rovers (or lNETER could provIde the servIce) ThIS would
make GPS surveyIng much more acceSSIble to the average surveyor, and could also
speed up the surveyIng process (and potentIally lower costs) In the country as a
whole It would also allow lNETER to recover some of the costs of the GPS base
statIon

In conjunctIon with the prevIous recommendatIon, INETER should consider locatIng a
GPS base statIon on Its office's grounds A base statIon should not be left unguarded,
where It can be damaged or stolen It should be In a secure locatIOn

Regardmg the parcel surveymg m the barnos margmales Currently, INETER does
not survey lots m areas where the occupant IS on land unSUItable for habitatIon (I e
near waterways, roads, parks, etc) Rather than not survey these lots, INETER may
Wish to survey these lots, but not for tltlmg purposes Instead, the lots would be noted
on cadastral maps as m need of relocatIon ThiS InformatIon would then be useful In
calculatmg expenditures needed for relocatIng/evictIng famlhes from these areas ThiS
InformatIon Will enable proper plannIng and executIon of more orderly
neighborhoods It will also proVide health hazard and disaster preventIon data

In carryIng out future survey work In Managua, INETER should seek to contInue ItS
polIcy of workmg With local communIty representatIves to msure that all boundanes
are agreed upon Given the mcreased speed at which INETER hopes to work, It may
need addItIonal aSSIstance to publICize ItS efforts Such commUnIcatIon should be
taIlored to and targeted at the specific communIty to be surveyed

To the extent that computer eqUIpment IS the lImitIng factor m processmg of maps,
INETER should reogranlze to allow for 24 hour a day use of the computer
eqUIpment, workmg m shifts This would functIonally tnple the computer access
INETER currently possesses

The MUnICipal Cadastre has had difficultIes m coordmatIng mformatIon exchanges
With INETER It IS suggested that the mUnIcipal offiCials be given office space WithIn
the INETER faCIlItIes, and that the mUnIcipal cadastre be relocated to that office
With a network establIshed at INETER, the mUnIcipal (fiscal) cadastre would become
part of the phySical cadastre, thus InItIatmg the first phases of an MPLIS
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Why does INETER need such exact survey mformatIon?

B PROPERTY REGISTRY

16 J Dav1d Stanf1eld, Rural Land Market Imp11cat1ons of
T1t11ng and Reg1strat10n Programs 1n the Lat1n Amer1ca and
Car1bbean Reg10n 5 (1991) (Land Tenure Center Report).

Currently, new tItles to beneficmnes are bemg processed free of charge The World Bank
has agreed With the Vice MInIster of Property to make Managua ItS pilot project for
modermzatlOn of the registry ThiS Will be an Important contnbutlOn to urban tenure
secunty However, as the tImeframe for the World Bank IS much longer than the UNDP
urban tItlmg mltIatlve, other measures are needed These are detailed below

Any registry system IS only as good as the maps It IS based on Many registry tIlling
systems, mcludmg most of the standard, formal systems m LatIn Amenca, record the
boundanes of land usmg north, south, east, and west coordmates 16 If property
boundanes are not exactly rectangular, or If they do not exactly face north-south and east­
west, thiS system of descnptIon of land produces gaps and overlaps Tills means land can
be legally and formally tItled twice or not at all, dependmg on the locatIon of the
property 17 Thus, even the formal registry systems create uncertamty of tenure m many
cases simply by the way they are deSigned, even m the absence of fraud or neglIgence
ThiS makes field venficatlOn and mappmg essentIal mgredlents m any land tItlmg
program deSigned to reduce tenure msecunty

See Werner &
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17 A s1ml.lar phenomena occurs l.n the U S
Kratov11, supra note 25 at 258-9
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Why not simply record titles m a parallel registry for urban low lllcome areas?

As an alternative approach to tithng land to the mumclpallty, some have suggested "parallel registrIes" as a
means to title land llldlvidually With lower registration costs and less bureaucracy than the standard registration
system Parallel registrIes are hsts of property recorded outside the normal registry process They often do not
reqUlre many of the legal formalities, such as surveYlllg or valuatlOn, which lllcrease the expenses of standard
registrIes Hense, the strongest argument for a parallel registry IS Its low cost Yet these registrIes, by defimtlOn,
are a redundancy of effort, Slllce they "parallel" an already eXlstlllg registry 18 Furthermore, parallel registrIes
may lack offiCial recogmtlon and may not be of use III gaImng access to credit Slllce mortgages must be recorded
In the standard regIstry In addItion, where the parallel regIstry conflIcts WIth the standard regIstry, the latter IS
likely to preVaIl Thus, the parallel registry gives a lower level of tenure secunty than standard reglstnes and
often does not prOVide the basiC benefits of registratiOn 19 The arguments for a parallel registry are often really
arguments for reform of the standard registry, and would more appropnately be channeled to that end

1 Increasmg mscnptlOns

SImply hmng more employees and supervisers may be the simphst way to get more tItles
mscnbed Currently the use of employees IS grossly mefficient due to the way m WhICh tItles
are mscnbed Hmng more workers would allow the regIStry to complete ItS tasks more

18 The Inst~tuto Nac~onal de Transformac~6n Agrar~a l.n
Guatemala mal.ntal.ns a regl.stry parallel to the IIRegl.stro General
de la Propl.edad " Unfortunately, nel.ther regl.stry l.S now
effl.cl.ent or cost-effectl.ve See Steven E. Hendrl.x, D. Davl.d
Moyer & Ronald S. Strochll.c, La Reforrna del Regl.stro de la
Propl.edad en Guatemala: Informe de Sl.tuacl.on con Recomendacl.ones
22 (1992) (LAC TECH Report, Unl.versl.ty of Wl.sconSl.n Land Tenure
Center)

19 The Instl.tute for Ll.berty and Democracy has created a
parallel regl.stry l.n Peru The ILD has tl.tled land only l.n non­
agrl.cultural zones where there are fewer dl.sputes Yet l.t l.S
precl.sely where property l.S l.nsecure that tl.tles have thel.r
greatest l.mpact Second, the ILD has rell.ed on eXl.stl.ng maps and
bUl.ldl.ng plans for data wl.thout fl.eld verl.fl.catl.on· the ILD
l.nputs thl.s data l.nto l.ts computerl.zed system Yet the level of
confl.dence l.n that data l.S low Gerhard Larsson, Land
Reg~strat~on and Cadastral Systems 105 (1991) argues that
converSl.on of data from older regl.strl.es can only be accompll.shed
Wl.th consl.derable fl.eld work when the bulk of the referred land
unl.ts have already been defl.ned on maps. Not uSl.ng fl.eld data
means that the poor must accept a Judl.cl.al process that gl.ves
them less securl.ty and fewer rl.ghts than thel.r more affluent
nel.ghbors, who can bUy l.nto the standard, more exact regl.stry
system. A more equl.table approach would be to reform the eXl.stl.ng
regl.stry system to allow all access to the protectl.on of the law
on an equl.table basl.s
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qUIckly, USIng the same, InefficIent manner It always had In thIS regard, thIS proposal IS
perhaps the most conservatIve approach

2 StreamlIne the Dzano

There are several ways the Dzano could be made more compatIble wIth the volume of work
coming through the regIstry The fIrst and lowest cost optIon may be sImply to hIre more
clerks Instead of Just one dzano, there could be several volumes A sIngle date and ome
clock could be used to stamp entered documents WIth exact ome down to the second, so that
there would be no quesoon over "first In ome" wIth two entnes made In dIfferent books for
the same exact ome

3 RadIcal Surgery?

It IS no COInCIdence that guarantees of property ownershIp are usually one of the first
provISIons In natIonal consotuoons Market economIes reqUIre property systems to funcoon
The regIstry IS where those markets record transacoons In real estate Consequently, change
to that InsotutIon should rarely done The legal establIshment IS very reSIstant to change In

property generally And we mIght expect It to be more reSIstant to change In the context of
recent changes, as have been WItnessed In Nicaraga over the last 15 years

Further, there IS a need to coordInate closely WIth the World Bank The urban otlIng
InItIatIVe should not undertake anythIng that WIll work at cross purposes WIth the Bank's
longer term Interests But now IS the moment for bold thInkIng Acoon taken to Improve the
regIStry WIll create synergIes and effiCIencIes that could potenoally prepare the regIStry for
even bolder actIons In the near future WIth World Bank fundIng

As noted above, the World Bank and INRA appear to be dOIng some sort of work on
dIagnOstIcs of the regIStry Any work done In thIS area must Include systems analySIS, data
base management, admInIstratIOn, finance, and legal (both local, natIOnal and comparatIve)
perspectIves WIthout these reports In hand, we belIeve some diagnostIc IS needed
Immediately If the goal of 100,000 urban tItles In 18 months IS to be embraced as a goal
Such a study w111 reveal all major bottlenecks and recommend concrete measures to address
them It IS hoped the planned studIes can meet these needs

Instead of SImply hmng more publIc employees, a much more appealIng soluoon would be a
computer database The database would proVIde the narratIve template, and would reqUIre the
clerk only to enter Important fields of mformatIon, such as owner's name, date, parcel
number and buyer's name Data already captured by INETER or the FIscal Cadastre would
not be duplIcated Instead, a lmk would be set up on a "read only" baSIS to obtain these data
dIrectly from the proper source, savIng emmense amounts of orne and duphcatIve effort
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A compromIse between the conservative approach (hmng more employees) and the more
radIcal approach (automatizatlOn) mIght be sImply scanmng In the title rather than wnting out
summanes ThIS would capture all data wIthout havIng to wnte It all out by hand

Land RegistratlOn Development Phases In the DevelopIng World

AccordIng to Gerhard Larsson, there were four dIfferent phases In the development of
land regIstratIOn m non-cadastral countnes20

1 SporadIc and voluntary deed regIstratIOn Deeds had a verbal land IdentIficahon
There were no rules to normalIze and formulate land surveyIng It was not organIzed by
lot or parcel but by date as In many parts of the Umted States, when property Insurance
was added The Insurance companIes maIntaIn theu own maps and land surveys,
Example Guyana "Transport" system, BolIvia's voluntary deed regIstry system 21

2 ContInUatlOn of number 1 above except wIth a mandatory deed regIstration Example
Ecuador

3 SporadIc, mandatory "title" registratlOn That IS, the land has to be regIstered wIth a
land survey From that date on, each new transachon needs to be regIstered The
registratlOn IS guaranteed and Insured by the state Dunng that phase, there are usually
two types of legislatlOn One IS applIcable to the Deeds RegIstry system, whIle the other
IS apphcable to the TItle RegIstry system (For example Land RegIstry Act of 1925, In
England, and a Land RegIstry system In Guyana22

)

4 Mandatory and systematIc "tItle" registratlOn All land WIthIn a certaIn area IS
IdentIfied and regIstered

20 Gerhard Larsson, Land Reg1strat10n and Cadastral Systems
(1991) page 23

21 Guyana Steven E Hendr1x, "Land Tenure 1n Guyana: A Rap1d
Appra1sal Report w1th Recommendat10ns on Po11cy Formulat10n and
Reg1stry Modern1zat10n for the A.I D P.L. 480 Program"
(Un1vers1ty of W1sconS1n Land Tenure Center, June 1993) page 16

22 Guyana steven E Hendr1x, "Land Tenure 1n Guyana: A Rap1d
Appra1sal Report w1th Recommendat10ns on Po11cy Formulat10n and
Reg1stry Modern1zat10n for the A.I.D. P.L. 480 Program"
(Un1vers1ty of W1sconS1n Land Tenure Center, June 1993) page 17.
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Yet even more bold, admimstratlVe streamlImng IS needed In terms of streamlInmg the
tItlIng process at the regIstry, NIcaragua should examme adoptIon of declared regIstratIon
areas ThIS may be useful to document thousands of small parcels on a sWIft baSIS, especIally
m areas where parcels have tradItIonally been m the mformal sector It would also reduce
paperwork at the regIStry to a fractIon of ItS current level and make tItle searches very
SImple

What are "declared regIstratIOn areas"?

Declared regIstratIon areas are often used to speed up tItlmg and reduce transactIon costs,
whIle provIdmg a hIgh degree of legal certamty to property ownershIp Many countnes
have antIquated regIstratIon systems ConverSIOn to "tItle systems" IS accomplIshed by
declanng a partIcular, bounded, phYSICal area a "declared regIstratIon area " Withm thIs
area, tItles are brought up to date withm the new system OutSIde thIS geographIC area,
real estate transactIOns contmue as before Thus, a parcel corresponds to only one
regIstry system, eIther withm the declared area, or outSIde It Declared areas have been
used m places lIke BelIze, Tnmdad, Guyana, Kenya, Cayman Islands, and Albama to
allow for maSSIve tItlmg m short order under conventIOnal legal systems

TItle regIstratIon IS very easy Reference IS made to a parcel map created by the cadastral
mstItute DocumentatIOn SImply states that on a certaIn date a gIven parcel (represented
by a umque parcel IdentIficatIOn number) was transfered from seller to buyer It IS that
SImple No publIcatIon of sale IS reqUIred, and tItle searches can be made m mmutes
Further, the system gIves a hIgh degree of certaInty of ownershIp to a smgle mdividual,
makIng tItle msurance unneccessary

Smce the system IS predIcated on cadastral maps, the achIlles heel of these systems has
been the lack of cadastral data Where such data eXIsts, tItle regIstratIon IS a preferred
regIstratIon system, and declanng regIstratIon areas IS the proper way to convert from
older regIstry systems to a tItle system

Ideally, declared regIstratIOn areas could be networked WIth lNETER, so that parcel
boundanes would be accurately descnbed already, freemg lNETER from havmg to duplIcate
that effort AutomatIOn could mean processmg transactIOns m hours rather than years
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AutomatIon of the Reglstro Socral de Inmuebles In El Salvador

AutomatIon and streamlInIng of regIstratIon IS very much welcome--by most users But
there are losers those that benefit from InefficIent, nontransparent systems, IncludIng
regIstry employees acceptIng bnbes, tltle msurance companIes earnmg hIgh commIssIons,
and attorneys paId for lengthy tltle searches and lItlgatIOn These stakeholders have an
mterest m seemg that automatlon not come to the JunsdictIon El Salvador took an
lllterestlllg approach to thIS Issue

In EI Salvador, the country combllled automatIOn WIth the folzo real, a vanaoon of a otle
based system Declared areas InIOally were only m low mcome neIghborhoods, places
where reSIdents currently dId not purchase any legal servIces The organIzed bar dId not
oppose modernlzaoon m these areas, as It represented no loss of busmess Wlthm
modermzed declared areas, transactIOns then proceeded wlthm about 2 hours, while more
wealthy neIghborhoods had to WaIt weeks and months for theIr transactIons to emerge
from the system Bankers began to favor the more agile system Currently, there IS a
great deal of publIc pressure to expand the automated system natlonwlde, to allow the
mIddle class and wealthy to take advantage of the system The Salvadoran bar aSSOCiatIOn
has noted the lllcrease III commerCIal transacoons and has consequently been a strong
supporter

In a SImIlar case m BelIze, from the organIzed bar perspectIve, law firms are currently
carrymg a very hIgh level of potentIal lIabilIty for malpractIce where engaged m a real
estate practIce m a JunsdictIOn WIth an mefficlent regIStry Consequently, It IS precIsely
thIS mstItutIon lobbymg for automated regIstratIon wlthm a tItle-based system ThIS
approach needs to be communIcated to Bars mother countnes to SOlICIt support for
regIStry modernIzatIOn
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Concept of Self-Fmancmg (autojinanczmzento)

ThIrd, perhaps the bIggest problem WIth the self-financmg proposal IS Its view of what the
service of the registry IS EmphaSIS on self-financmg has focused on the service of parcel

Second, allowmg reglstnes to retain user fees can create opportunities for corruptIOn This
may be especially problematiC dunng the converSIOn phase, when money begms to come m,
but the process sull lacks a hIgh degree of transparency Tills IS no small concern m a
country noted for problems m the area of rule of law and land admmistration

g ryg

OrganizatIonal Vlew of the three separate
Property RegistratIOn Systems

Under the Regzstro de la Propzedad
Ra(z e Hzpotecas) (RPRH) m EI Salvador

System Comment

(1) The folIO personal organizes mformatIon based on the owner's
name

(2) the folIO real organizes mformatIon based on the property or
real estate mvolved

(3) the SOCial Property a computenzed subset of the propertIes wlthm
Registry (Regzstro Soczal the folIO real system To a certam extent, the
de Inmuebles) SOCial property registry IS automated and

streamlmed for enhanced registratIon
capabIlities Work m this sectIOn has been
contracted out by the traditional registry to the
Instztuto Lzbenad y Progreso (ILP)

Table 3 Or anlzatIOnal Structure or the Re 1St m EI Salvador

As the registry moves toward modernizatIon, 1t should look for ways to correct the fiscal
deficiency and make Itself self-financmg Three concerns are apparent m thiS effort Frrst,
Nicaragua should charge users fees appropnate to recover the costs associated With registry
services But, chargmg for use of the system could well become a deterrent to partIcipatIon
m the system If so, thiS could lead to a return to mformallty In Honduras, a great deal of
money was spent by mternatIonal donors to promote land tItlmg and registry reform Yet the
projects were not sustainable, as partICipants dropped out and returned to mformalIty, due to
transactIons costs Such lack of mamtenance makes the ongmal effort futile These results
must be aVOIded If a registry modernizatIOn project IS to be senously contemplated
Currently, at least first tIme registrations for small urban lots are now proceedmg exempt
from any regIstratIon fee
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transactIon mscnptIon But thIS m only one user of the system There IS a tendency now
worldwIde to try to capture revenue from all system users ThIS wIll mdude, perhaps, other
governmental umts and the pnvate sector, all of whom seek geographIc mformatIon on a
regular basIs

ComparISon of Transactions at RegIStries m
PrIvate Lands: recorded at the Deeds RegIStry m Guyana

Office SectIOn Conveyance Land RegIstry

Document Name "Transport" or "Deed" "RegIstered TItle"

Histonc Ongm The ongmal Roman/Dutch AustralIan, Imported by the
System operatIve m Guyana BntIsh to Improve on the
Based pnmanly on names of the Roman/Dutch system
partIes mvolved m the Based on the parcel, rather
transactIOn than buyer or seller

Property Sometimes Long, verbal Reference only to Block,
DescnptIon descnptIOns of land, survey plans zone and parcel number on a
reqUIrements often feature survey

TIme reqUIrements 6 to 8 weeks m theory 3-6 In theory, 1 day In
for transfer or months m practice practice, 2 days to 1 week
mortgage

GeographIcal Entire Coast and banks of larger Mainly coastal WIth some
applIcation to date nvers nveraIn areas

Procedure long documentation, publIcation Presentation at regIStry
m the Gazette, penod for Almost mstant regIstratIOn
oppOSItIon, executIon before the
Court

Cost/benefits Does not often reqUIre elaborate Process IS cheap and fast,
survey, but process IS tIme but reqUIres up front
consummg mvestment m surveys by

Government

Amount of extenSIve mimmal
documentation

Gender Issues

It may also be necessary to reVIew how titles are granted m the barnos margznales, and to
make sure that there IS partICIpatIOn by female heads of households as parcel boundanes are
bemg determmed by the local commumty representatIves It may also be necessary to bnng
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m an expert on gender Issues to IdentIfy the relevant areas where reforms may be necessary
to better protect women's nghts to and access to land More generally, as both the urban and
rural tItlIng ImtIatIves get underway, care must be taken that women as well as men benefit
from greater land tenure secunty Broader Issues that should be exammed are

1) Does the regIstry allow for land to be co-regIstered under both the husband and wIfe's
name? In some LatIn Amencan countnes thIS IS not the case In those countnes when
a dIvorce takes place the woman loses all access to land that was obtaIned dunng the
mamage

2) Do female heads of households have the same access to land tItles as male heads of
households? Agam, m some Latm Amencan countnes thIS IS not the case

3) Do mhentance laws equally allow for the mhentance of land by both the male and
female offspnng?

C URBAN TITLING UNIT (OTU)

The Fmance Mimster already has a solId handle on the OTU However, some sort of
settlement on mdemmzatIon of ownershIp VIa a block solutIon for urban smallholers would
greatly help AssIstance to INETER wl1l generate more work for OTU m terms of
solvenclas, somethmg OTU IS probably already fairly eqUlpped to handle If addItion
streamlImng were needed, OTU mIght conSIder addItIOnal staff for the government notary

D CROSS-CUTTING ISSUES

GIven the many dIfferent entItIes dealmg WIth property (Supreme Court, Department of
ConstructIOn and Transport, Fmance, Department of JustIce), some consolIdatIOn may be m
order The VIce MImster for Property has suggested that perhaps all should fall under the
Fmance Mimstry If thIS IS polItIcally dIfficult to do, all mIght be located at a smgle locatIon
ThIS has been done at least partIally at the new OTU office

TItlmg IS typIcally part of a broader regIstratIon reform process,23 one WhIch reqUlres
techmcal expertIse 24 The reform process IS mdispensable for maIntaInmg a modern

23 For example, the AID Ecuador proJect ~nvolves broader
reg~strat~on reform ~ssues.

~ For example, the Bar Assoc~at~on and the Property
Reg1strar 1n Guatemala are consult1ng w1th techn1cal experts from
Costa R~ca 1n the des1gn of the t1t11ng reform proJect 1n
Guatemala.
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cadastral land mformatIon system--a database used for property taxatIon, zomng, and land
use purposes M31ntenance of property records and the land mformation system over time IS
CruCIal for an actIve and transparent land market In addItIon, land-tItlmg and formalIZatIon
efforts are useless wIthout subsequent legal enforcement of boundanes 25 In the absence of
m31ntenance and boundary enforcement, the entIre regIstratIon and formalIzatIon process IS
JeopardIzed 26

One of the pnmary goals of property regIstry reform IS to proVIde a legal framework for
economIC markets TI For a legal framework to mspire mvestor confidence, potential
mvestors must perceIve that a sohd, hIgh qUalIty mstItuuonal baSIS IS m place ThIS argues
for appropnate compensatIOn for land regIStry employees, as well as other mcentIves to
prevent corruptIOn and encourage profeSSIOnalIsm It also means that all system users should
be treated equally and receIve equal servIce ThIS servIce should be delIvered m a
transparent fashIOn, meanmg that the rules are clear and well-publIcIZed, and that documents
are open to pubhc mspectIon Accuracy standards should never be comproffilsed SImply to
demonstrate results, as thIS would undermme confidence m the results generated As a rule,
It IS never cheaper than now to make such mfrastructural mvestments m qUalIty In short,
reform projects should "do It nght the first Ume "

The methodology of land formalIzatIon should reflect natIonal condItIons In Honduras, for
mstance, a report showed that much of the property there went unregIstered, despIte tItlmg
efforts 28 ThIS was due to (1) the legal restncUons on tItlmg parcels smaller than five
hectares, and (2) hngenng SUspICIons of the government's mtenUons by the peasantry
InterestIngly, data from Honduras also show a contInued use of "customary" rather than legal
procedures for land transactIons even after land had been tItled through a tIthng project 29

25 In Braz1l, the World Bank found that subsequent to legal
demarcat10n of the land, v10lat10ns of the boundar1es occurred
from a var1ety of sources, 1nclud1ng off1c1al acts (revocat1on of
decrees, bU1ld1ng of roads through reserves) and 1ncurS1ons 1nto
1nd1an lands by poor colon1sts who themselves lacked alternat1ves
for access to land and resources. See Alaka Wal1 & Shelton
Dav1s, Land Regular1zat10n 1n Spec1al Amer1nd1an Components of
Bank-Funded ProJects 1n the LAC Reg10n 17 (1991) (World Bank
Report ava1lable from the World Bank)

Gerhard Larsson, supra note 31 at 118.

TI See, e g., J Dav1d Stanfleld and Maks1 Ra90, Creat10n of
Alban1an Land Markets, 71 Land Tenure Center Newsletter 1, 3
(Spr1ng 1994)

28

29

Stanf1eld, Nesman, Sel1gson & Coles, supra note 7 at 34.

Coles, supra note 26 at 32.
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The method of titlmg should also be taIlored to fit dIstinctIve regIons wIthm a country For
example, urban areas may have a hIgher property value, and so JustIfy pnontIzatIon m
hUmg In contrast, rural areas may have lower property values Therefore, as far as
Immediate economIC Impact IS concerned, It may be lOgICal to pnonhze the recordmg of hIgh
value urban propemes over less expenSIve ones However, equal standards may need to be
apphed m order not undercut the mstItuhonal credIbIhty of the cadastral system
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Dunng the VISIt, the team met wIth

June 27

June 28

June 29

June 30

ANNEX
CONTACTS

Alvaro HerdocIa, UNDP
Humberto Marin, UNDP
Leonte Lola, Secretary to MInIster of FInance
Marganta Arguello Vega, Duectora General, Foretalecimiento

InstItucIOnal, INRA

Emiho Soto Toval, Sub-DIrector General, INETER
Gonzalo Medma P , DIrector Teemco, Du de GeodesIa y

Cartografia, INETER
Pedro MIguel Vargas, DIrector, GeodeSIa y Cartograffa,

INETER
Leopoldo L6pez, VIce MInIster for Property, Fmance

Mmistry
FIeld VISIt to SIX neIghborhoods, mcludmg vanous

land mvaSIOns, newly tItlmg zones, progressIve urban settlements and
other project areas, WIth INETER, duected by Manuel Gallegos

HoracIO Navas CastIllo, DIrector, Du Catastro FISCal,
Mimsteno de FInanzas, and CoordInator of the Mumcipal Cadastral
program

Luis Angel Martinez, Registro PredIal
Apolmar Guanegas L6pez, Notano del Estado, OTU
Alvaro Contreras, Abogado, OTU
HortencIa Aldana Barcenas, Directora, OOT
MIguel Gomez, RepresentatIve, World Bank
LIC Robles, Duector, NatIonal ConfiscatIon ReVIew

CommISSIOn (CNRC)

Joe Ryan, USAID/NIcaragua
John Dorman, USA!D/NIcaragua
Allan Fajardo Rema, ExecutIve Secretary, Concertacion

Centroamencana de Organismos de Desarrollo
Leopoldo L6pez, VIce Mimster for Property
Leonte Lola, Secretary to the Fmance Mimster
Jorge Ibarra, Catastro Mumcipal
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July 1

July 2

July 3

July 4

July 5

July 6

July 7

July 12

Cesar AvIles, PresIdent, INETER
Gonzalo MedIna, INETER
Pedro MIguel Vargas, INETER

Ruth Selma Herrera, PresIdent, Instltuto de Desarollo Empresanal
AsocIatlva (IDEAS)

Bnan Rudert, USAID

Eduardo BaumeIster, Internauonal consultant
Roger Solorzano Marin, Mumcipality of Managua
Ivan Garcia Marenco, Umversity of Alabama (NICaragua campus)
Bruce Cuthbertson, PreSIdent, CommIttee to Recover Confiscated

Amencan Propemes In NIcaragua
Paul Tnvelh, U S Embassy

Luis Raul Cerna, ASOCIaCIOn Tenedores de Bonos
Oscar Cerna, ASOCIaCIOn Tenedores de Bonos
DanIel Nunez, UNAG

Antomo Lacayo, Office of the PreSIdent
Ernesto Leal, Chancellor
John MaIsto, U S Embassador
JImmy Carter (former PreSIdent), Carter Center
Robert Pastor, Carter Center
Jenmfer McCoy, Carter Center
Martin StabIle, IDB RepresentatIve
Rene VIvas, FSLN
Joaquin Cuadra Chamorro, FSLN
JaIme Wheelock, FSLN
George Pnce, former Pnme MInIster of Behze
John Strasma, Land Tenure Center

LUIS Humberto Guzman, PreSIdent, Natlonal Assembly
George Carner, USAID MISSIon DIrector
Mark SIlverman, USAID Deputy MISSIon DIrector

Ramon Daubon, DAA/LAC, USAID

LilIana Ayalde, Deputy DIrector for Central Amenca, USAID
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Annex

GUYANA: THE "LAND REGISTRY" TORRENS SYSTEM (LAND
REGISTRY ACT (1959) AS AMENDED, CHAPTER 5 02

OF THE LAWS OF GUYANA).

Guyana IS one of a number of countnes WIth a land regIStry system Others mclude Behze,
Kenya, Tnmdad and Tobago, Cayman Islands, and St LUCIa

ThIS system, mtroduced m 1960 mto Guyana IS essentIally regIstratIon of the land whIch IS
Its mam focus In companson WIth the transports system With whIch It IS concurrent, land
regIStry transactIOns are much sImpler There IS no reqUIrement of advertIsement m the
OffiCIal Gazette and a transactIOn of any nature may be completed, WIth or WIthout the
partIes bemg m attendance at the regIstry, withm one day

The land IS Idennfied and descnbed as a parcel located m a block SItuate m a geographIcal
zone WIth no need for lengthy descnpnon or reference to a land surveyor's plan Ordmanly
land IS brought under thIS system when It falls withm a registranon area so deSIgnated by
mimstenal Order Awards are made by a CommIssIoner of TItle - Judge of the Land Court ­
to successful apphcants for ntle to land withm such an area based on an accurate survey done
by a land surveyor statutonly proVIded by the CommIssIoner of Lands and Surveys for that
purpose

On the baSIS of the Orders made by the Land Court and transmItted to the RegIstrar, the first
entnes of land are made m the regIster

In respect of each parcel of land, the regIster prOVIdes mformanon on ownershIp, area,
encumbrances, Judgements or caveats A caveat has the effect of a restraInt Imposed by an
objector agaInst future dealmgs WIth a parcel WIthout the objector's bemg heard

RegIstered land IS protected by an Assurance Fund to WhICh contnbutlOn IS made by the
parties to each transactIOn and from WhICh compensanon may be paId to someone mistakenly
dispossessed of land

Once on the regIster, land may not be WIthdrawn from It

The Act proVIdes SImple statutory forms for most of the ordmary processes hke transfer on
sale, mortgage, lease or caveat There forms duly completed by the partIes, are presented at
the Land RegIstry after bemg SIgned by the partIes before a Notary Pubhc, Jusnce of the
Peace or CommISSIOner of Oaths In Guyana or overseas before a Notary Pubhc or other
deSIgnated OffiCIal They may also be SIgned before the RegIstrar or ASSIStant RegIstrar

Upon payment of the reqUISIte fee, the advalorem duty and contnbutlOn to the Assurance
Fund, the transactIOn of sale and transfer or mortgage of land may be entered mto the
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regIster m one or two days and a new CertIficate of TItle ISSUed withm one week to a new
owner There IS no reqmrement of advertIsement and no prOVIsIOn for opposItion as under
thee transports system

Accordmgly, not only IS the sale and transfer of property capable of bemg completed m one
or two days, but the rmsmg of loans by way of mortgage may be effected m a SImIlar penod

Again, unlIke the transport system the Act makes prOVIsIon for regIstration of

a A lIen obtained by lodgement of the Owner's CertIficate of TItle m the hands of
the person holdmg the lIen,

b A Judgement of the Court or a wnt of execution against the owner's property,

c A caveat by some person clmmmg an mterest m the land

THE LAND COURT - LAND REGISTRY ACT

The Land Court IS preSIded over by a Comffilssmner of TItle who has the power to determme
all matters regardmg tItle to land m a declared regIstration area The CommIssIOner, upon
such declaratIOn, mVItes all persons havmg claims on whatever baSIS, whether by
prescnptIon, testate or mtestate succeSSIOn, purchase or actual ownershIp by a document of
tItle to such land

A land surveyor prOVIded by the CommIssIOner of Lands and Surveys prepares a prehmmary
or sketch plan IdentIfymg the several portIons claimed and 11lustratmg dISputed boundanes

Followmg due publIcation m the OffiCIal Gazette and newspaper, the CommISSIoner of TItle
adjudIcates upon the applIcatIOns and makes declarations of title (or recordmgs of a preVIOUS
title where appropnate) whereupon the surveyor prepares the final plan showmg every pIece
of land as a parcel After due publIcation of these declarations the CommIssIOner of TItle
transmIts to the RegIstrar of Lands orders under the seal of the Land Court upon the baSIS of
whIch the RegIstrar opens a land RegIster for the partIcular area The land IS now "regIstered
land II for all purposes and all time and may m future be dealt WIth only under the proVISIons
of the Land RegIStry Act

47



~~

~

..j 4\1\\0 I )qqS--

MINISTERIO DE FINANZAS

OFICINA DE TITULACION URBANA

ESTADISTICAS CONSOLIDADAS

I
N° DE BARRIOS

I
EN DOMINIO DE

I
23 El ESTADO Y SUS INSTITUCIONES

54 PARTICUlARES

10 El ESTADO Y SUS INSTITUCIONES Y PARTICUlARES

TOTAL: 87
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CUADRO No 1

INSTITUTO NICARAGUENSE DE REFORMA AGRARIA

CONSOLIDADO DEL PROCESO DE TITULACION EN EL SECTOR AGRARIO
RESULTADOS DEL PROCESO DE TITULACION POR MACRO REGION Y DEPARTAMENTO HASTA MAYO DE 1995

5,218
750
827

9,754
7,862

349
6104
5,779
2,412
3383

6795
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MACRO REGION No No AREA ENTRE GADA BENEFIC DIRECTOS BDEPARTAMENTOS F/NCAS % flncas T/TULOS " tltu/os MZS " area HOMB MUJ TOTAL-~endlr II

PACIFICO 110 1982 1095 1006 31416 882 2197 672 2869 17 51

LEON 29 523 305 280 9,942 279 361 112 473 289MANAGUA 21 378 80 074 5,996 1 68 211 41 252 1 54CHINANDEGA 18 324 121 1 11 4,356 1 22 482 144 626 382RIVAS 24 432 441 405 7,593 213 729 283 1,012 618CARAZO 5 090 97 089 580 016 107 6 113 069GRANADA 13 234 51 047 2,949 083 307 86 393 240

CENTRAL 415 7477 7604 6989 217066 6096 9323 1655 10978 6701

NUEVA SEGOVIA 183 3297 1,810 1664 33,067 929 2293 402 2,695 1645MATAGALPA 72 1297 2,005 1843 62,590 17 58 2180 378 2,558 1561ESTEll 7 1 26 159 1 46 3,465 097 163 7 170 1 04JINOTEGA 42 757 1,006 925 17,648 496 1 582 354 1,936 11 82CHONTALES 27 486 1,432 1316 72,776 2044 1,639 285 1 924 11 74BOACO 41 739 554 509 18,067 507 636 116 752 459
MADRIZ 43 775 638 586 9,453 265 830 113 943 576

ATLANTICO 30 541 2181 2005 107596 3022 2124 411 2535 1547

RIO SAN JUAN 20 360 1,621 1490 75,556 21 22 1,491 292 1,783 1088
ZELAYA RAAN 1 018 235 216 14384 404 255 94 349 2 13
ZELAYA RAAS 9 1 62 325 299 17656 496 378 25 403 246

------TOTAL NAC/ONAl 555 10000 10,8~Q. 10000 356,078 10000 13,644 2,738 16,382 100 00
-~----
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I ANTECEDENTES DEL PROGRAMA

El proceso de refonna agrana en NIcaragua ha produCIdo profundas transfonnaclOnes en la
estructura de tenenCIa de la tIerra En efecto, mtentras hasta el aDo de 1978 la gran produccion
pnvada controlaba mas de la mitad del area en fmcas del pais y en partIcular los propletanos
de fincas mayores de 500 Mz ternan control de un 36% del area total en fmcas, en 1993 la gran
produccion pnvada controla el 21 % del area en fmcas y el sector de propletanos de fincas
mayores de 500 MZ ha ba]ado su partlclpaclon a aproxtmadamente un 8% del area total en
fincas

En este tmportante espaclo creado por la reforma agrana, consecuentemente, ha emergido el
sector refonnado el cual controla en la actualIdaa el 35% del area en fmcas del palS En el
sector refonnado aproxtmadamente el 60 % de I", tIerra se encuentra en manos del sector
cooperativo y la tterra restante la poseen beneficianos mdividuales de la reforma agrana y
remanentes de las empresas del area de propledad del Estado

A partIr de 10 antenor se puede asegurar que el proceso de refonna agrana ImCIado en 1979,
propiCIO la eJecucion de un maSIVO proceso de redistribucion de tIerra drnJIdo fundamentalmente
hacIa los sectores mas pobres del campesmado y a partIr de las aCClones del goblemo actual a
demandantes de tIerra pnonzados constItuidos por mlembros de la ex-resistenCIa rncaraguense,
IIcencIados del EPS y campesmos tradiclOnales pnnclpalmente 10calIzados en las reglones del
centro mtenor del pais

EstadIstlcas del INRA mdican que el proceso de refonna agrana ha dlstnbUldo, hasta el
presente, alrededor de 2 9 mIllones de Mz , de las cuales, 1 7 mIllones corresponden al sector
cooperatIvo, 1 mIllon a aSIgnaclOnes mdividuales y 200 mIl a remanentes de empresas de
reforma agrana 0 area estatal en proceso de pnvatlZacion

A partIr de Abnl de 1990, el Goblemo de la Prestdente Chamorro ha completado el proceso de
entrega de tierras redIstnbuyendo 701 500 Mzs para el beneficlO de 24542 grupos famlhares
campesmos El fondo de tierras utIllZado para estas entregas ha estado COnstituido baSICamente
por propledades del area estatal (APP) y fueron reallZadas por el INRA, CORNAP, Comision
NaclOnal Agrana,y Mimsteno de GobemacIon, en esta distribucion se pnorlZo a los
demandantes de tIerra de los desmovIlIzados de la ex-resistenCIa, retIrados del eJercito Y
gobemaclOn, demandantes tradiclOnales y campesmos repatnados

Sm embargo pese a ese maSIVO proceso de dIstnbucion de tIerra aun no se ha logrado consolIdar
el camblO agrano ya que esta redistribucion de la tIerra no se efectuo sobre la base de eJecutar
todas las aCClOnes necesanas desde el punto de VIsta legal que dieran segundad y estabIhdad
Juridica sobre las tierras entregadas a los beneficIanos de la refonna agrana
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Esta sItuacIOn se presenta en el momenta actual como uno de los problemas mas lffiportantes del
sector agropecuano en termmos de su estabIlIdad ya que la msegundad JuridIca sobre la
tenenCIa de la tIerra hace practIcamente lffiposIble la eJecucIon de planes de recuperaclon y
desarrollo del sector agropecuano

De acuerdo al dIagnostIco reahzado en el marco estrategIco de reforma agrana, hasta 1988 se
expropIaron 1,518 propledades con un total de 890,687 rnzs y se confiscaron 1 5 mIllones de
rnzs , sm embargo, el proceso mvolucro la tItulacIon de mas de cerca de 3 mI1lones de rnzs con
alrededor de 120,000 beneficIanos Es decIr, se tItulo, entregando dtulos de dOlmmo tanto a
beneficIanos a los cuales se les aSIgno tlerras, como tamblen se ratIfico la posesIon de tlerras
a propletanos precanstas, comumdades mdfgenas, etc

Ante la ausenCIa de sIstemas de reglstro adecuados (ausencIa de un catastro y regIstro
actuahzado) el proceso se reahzo baJo mIllImOS reqUIsItos tecmcos (medIclOn, levantamlento
topografico, etc) de forma que en la mayoria de los casos, las tlerras tItuladas no cuentan con
un respaldo efectIvo de la documentaclOn tecmca pertmente

En las postrlffienas de la admImstraclOn antenor y ante la mmmenCIa del camblO de Goblerno,
se reahzo un apresurado, sm embargo maSIVO, proceso de aSIgnaclon-tltulaclOn de tlerras,
mediante el cual se pretendlo tItular y legahzar partes lffiportantes de las tlerras aSlgnadas por
la reforma agrana En efecto, durante el penodo Marzo-AbrIl de 1990, se tltularon - entregaron
cerca de 1 mI1lon de manzanas y se emltleron alrededor de 10 000 dtulos

Este proceso extraordmano de tItulaclOn, dada su magmtud, celendad y anomahas, leJos de
contrIburr a la estabIhzacIon JundIca de la transformaclOn agrana se conV!rtlO en un factor mas
de mestablhdad e msegundad en la propledad agrana reformada

Por otro lado, como se expreso antenormente, en la fase actual de la reforma agrana, se han
entregado de hecho mas de 700,000 MZ cuyos beneficIarIos se encuentran legalmente
desprotegIdos

En resumen, respecto al proceso de reforma agrana actual se puede condUIr 10 slguente

1 La Reforma Agrana ha provocado profundas transfonnaclOnes en la estructura de
tenenCIa de la tIerra generando un nuevo esquema de propledad donde los pequefios y
medlanos productores poseen cerca del 70% de la tIerra (mas de CInCO mI1lones de
manzanas) (Pnvados y Refonnados)

2 El sector refonnado posee alredor de un 30% del area en finca y estci COnstItuIdo por las
cooperatIvas y por pequeiios productores que poseen cerca de tres mI110nes de manzanas
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3 La etapa redlstnbUtlva de la tierra concluyo con las ultnnas aSlgnaclOnes de tlerras que
reahzo el Goblemo actual a traves de las cuales se beneficlo a mas de 24,000 famdms
con cerca de 700,000 manzanas

4 La consoltdaclon defirutlva del sector reformado demanda con urgencla la establhzaclon
Juridlca de la propledad reformada, ya que amphos sectores no poseen tltulos sobre las
propledades que usufructan

5 La titulacI6n defimuva de los beneficlanos de la Refonna Agrana es la prmclpal
demanda campesma, ya que la segundad de tenenCIa que provee el tItulo es la garantia
para el CredltO y condicion meludlble para que la mverSlOn y esfuerzos de los
beneficlanos, se canahce adecuadamente

Es por 10 antenor que el Goblemo, en 1992, a traves de sus orgarusmos especmhzados y con
el apoyo de orgarusmos mtemaclOnales de fmanclamlento, partlcularmente el Banco MundIaI,
se planteo resolver mtegralmente esta sltuaclon a traves de la nnplementaclon de un programa
naclOnal de catastro, tltulaclOn y reglstro de la propledad rural (PNCTR)

En este contexte en Septlembre de 1992, el INRA en conJunto con el INETER y el Reglstro
PublIco de la Propledad de la Corte Suprema de Justtcla formulo el programa naclOnal de
catastro, tltulaclon y reglstro de la propledad Este programa que necesanamente posee un perfil
de medIano y largo plazo lffiphcara la orgarnzaclon y eJecuclon del catastro rural, la
transformaclOn y moderrnzaclOn del reglstro pubhco de la propledad como reqUIsltos meludlbles
del proceso de establhzaclon y consohdaclOn de la propledad medIante la emlslon y/o
rectIficaclOn de tltulos reales de propledad en el sector rural

•
I
I
I
I
I
I
I
I
I
I
I
I



J

I
I
I
I

6

IT DESCRIPCION Y COMPONENTES DEL PNCTR

El PNCTR es un conJunto de actividades tecmcas y legales articuladas e mterrelaclOnadas, a
traves de las cuales se pretende estabIhzar y consohdar en forma defimtiva la propledad rural,
particularmente en el ambIto del sector reformado de la agncultura naclOnal

El PNCTR es un programa conJunto del InstitutO Nlcaraguense de Reforma Agrana, ellnstltuto
Nicaraguense de EstudlOS Territonaies (INETER) y el Registro PUbhco de la Corte Suprema de
NIcaragua

Se trata de un programa VigOroSO de tItulacion de tIerras y de reguianzacion de la tenenCIa de
la tIerra el cual permltmi al goblerno de NIcaragua extender la segundad de la tenenCIa de la
tIerra a U.l gran numero de pequefios agncultores, tamblen pel1LItrra meJorar la capacldad
gubernamental para tItular, regIstrar y admlmstrar los recursos de tierras, formular poHtlcas
sectonales de tierras, reducrr las tenslOnes y los con:fhctos sobre los derechos de la tIerra y
apoyar actlvldades economIcas medIante la creaclon de mercados de tierras viables y seguros

EL PNCTR posee tres componentes baSICOS a saber

a) El catastro rural

b) La tItulacion y rectlficaclon de tltulos de la propledad rural

c) El reglstro de los titulos nuevos a emItrr y de los titulos rectificados

El eJe artlculador del programa es el componente de titulacion y rectificaclOn de dtulos de la
propledad reformada ya que es a traves de la demanda de este componente ( metas y pnondades
de titulaclon y rectlficaclOn tItular) que se articulara la reahzacion del catastro rural y la
actuahzaclon y moderrnzaclOn del reglstro de la propledad rural, no obstante la multIphCldad de
usos y beneficlOS de estos dos lllStrumentos

Lo antenor sIgmfica que las pnondades de eJecucion del proceso de estabIhzaclOn de la
propledad que propugna el PNCTR se ha establecldo a partrr de la demanda de tltulaclon y
rectlficaclon de la propledad rural

(
)/
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III OBJETIVOS DEL PNCTR

El programa naclonal de catastro, tltulaclon y reglstro de la propledad agrana perslgue los
slgulentes obJetlvos generales

Lograr a traves de la ejeCUCIOn del Programa la establhzaclOn y segundad Jundlca en la tenenCla
de la tIerra de todas las propledades del sector rural

Apoyar la consohdaclon, estabIhzaclon y desarrollo del sector agrano en base a un proceso de
ordenatmento y tltulaclOn de la propledad rural que de garantIa defimttva sobre la tenenCIa de
la tIerra a todos los sectores de propledad

ProplCIar y sentar las bases legales que hagan pos..ble la mtegraclon paulatlna y sostemda de todo
el sector agropecuano al proceso de desarrollo y creClffiIento economlco naclOnal

Cuanttficar fisIcamente las caracteristIcas de todas y cada una de las propledades para que en
coordmaclOn con el sIstema registral de la propledad quede estableclda en forma defimttva la
configuracion de las fmcas en sus aspectos fiSICOS y legales

Sentar las bases para la reahzaclOn del catastro naclOnal, a traves de la mstalacion de una nueva
red geodesica naclOnal, y la toma de fotografias aereas a myel naclOnal

Proveer de nuevos ortofotomapas sobre las areas a tItular componente de tltulaclOn

ActualIzar y moderrnzar el SIstema NaclOnal de Registro PUbhco de la RepublIca de NIcaragua
que comprende el area de la Propledad Inmueble, MercantI1 y de Personas, que asegure a la
cmdadania en general y a los programas del goblemo la segundad Juridica de la legahzaclOn de
la tIerra y al desarrollo SOClo-economlCO del pais

Dar apoyo registral al Programa NaClOnal de Ordenamiento y Titulaclon de la Propledad
Agrana, desarrollando las actlvidades en las zonas pnonzadas por el InstltutO Nicaraguense de
Reforma Agrana
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IV METAS DEL PNCTR

4 1 Conceptuahzaclon de las metas, metodologIa del ordenamIento y la tItulaclon de las
propledades del sector reformado

A ConcepcIon meto16g1ca

PrevlO a la presentaclOn de las metas del proceso de tItulaclon y rectlticaclon titular, y para una
meJor comprenslon de las actlvldades que mvolucra este proceso a contmuaclon se presenta una
breve reseiia de la concepcIon metodologlca del mlsmo,

La eJecuclon del subcomponente de tltulaclOn del PNCTR se hanl sobre la base de desarrollar
los slgUlentes pasos metodologlcos

o- Apertura de expedlente de tltulaclon

1 - La precIsion de la demanda de tltulaclOn por Departamento, MumclplO y Fmca
Matnz

2 - El dIagnostlco legal de la tinca matnz donde se encuentra el beneticIano Se
estlma que cerca de un 70% de las fmcas matnces del programa (1,300) no estan
a favor del Estado

2 1 Investtgaclon reglstral de la fmca matrtz para determmar Sl esta a favor
del Estado 0 de un Particular

2 2 Investlgaclon m Situ de la fmca para determmar su sltuaclon real (en el
terreno)(En el caso de fmcas donde la Delegaclon no las ha vIsltado)

2 3 InvesttgaclOn legal para determmar Sl la fmca esta slendo rec1amada y en
general sobre la sltuaclOn hlstonco-Iegal de la fmca

3 - Legallzaclon de las propledades (fmcas matrices) a favor del Estado

3 1 51 la tinca esta slendo rec1amada en la CNRC 0 ya paso a la OCI,
gesttonar ante las mstanclas pertmentes el pago de la mdernmzaclOn para
postenonnente proceder a su mscnpclon a favor del Estado

3 2 51 la fmca esta en negoclaclon (caso fmcas no expropladas y ocupadas
por beneficlanos de Refonna Agrana) gestlOnar el pago de dlchas
propledades en las mstanCIaS pertmentes
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3 3 Saneanuento fmal de las fmcas legahzadas y a favor del Estado
Proceder a sanear legalmente las fmcas a traves de la eJecucion de
aCClOnes legales tales como

a) JUlCIOS de rectificaCIon de areas
b) FuslOnes
c) Cancelacion de gravamenes
d) Etc

CaractenzaClOnes fisIco-tecmcas de la fmca matrlZ y socIo-economIcas de los
beneficIarIos

A traves de la pnmera se establece en forma aproxlffiada la cantIdad de tIerra y
vocaClon productiva de la fmca matrlZ, mcIulda la eXlstencia de mfraestructura
y meJoras

Las caracterlZaClones socio-economicas permlten determmar el numero y calIdad
de los beneficianos (y de su nucleo famIlIar) Asi mlsmo a traves de este estudio
se determma la eXIstenCIa de otros campesmos (Colonos, Precanstas, etc) que
Viven en el predio que no esmn considerados en el proceso de tituiacion

La mformacion recabada sirve de base para los pasos postenores del proceso, en
partIcular para

a) Determmar la relaclon tIerra-hombre en que basara la titulaclOn y onentar
el proceso de ordenamiento en la aSIgnacion de titulos

b) Generar la base de datos para el proceso de titulaclOn (nombre de los
beneficIanos y composlclOn de su nucleo famIlIar)

C) Sentar las bases para la reallZaClOn del proceso topografico (medicion y
deslInde de la finca)

MediCIon y deslmde de las propledades (fmcas matnces)

5 1 Este servicio es contratado con empresas especIallZadas de topografia

5 2 SupervIsIon de la medicion y deslmde de propledades, realIzada
conJuntamente por el INRA y el INETER (mcIuye VISItaS de campo y
reVISIon de pIanos)

I
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6 - Completamlento del expedlente de tltulaclon y elaboraclon de acuerdos
millistenaies de tltulaclon

7 - Elaboraclon de Titulos y la programaclOn de entregas

8 - Entrega de los titulos de propledad

B Las metas del componente de orden3lDlento y tttulacion

SegUn la L.OnCepClOn metodologlca antes expuesta, el subcompone~lte de tltulaclon buscara el
saneamlento legal y la entrega de titulos defImtlvos a todos los benefIcIanos del sector reformado
e mcluslve al resto del sector agropecuano

En termmos generales el componente de tltulaclon hene como meta fmal tItular y rectlfIcar los
tltulos de las 2 9 mI110nes de manzanas que se encuentran baJo la poseslon del sector reformado

La pnmera fase del componente de Tltulaclon esta refenda a la legahzaclon y entrega de 33,874
tltulos defImtlvos de propledad en un periodo de tres afios a 36,746 cabezas de famI1Ias
campesmas que poseen 1,101,659 manzanas cuya dlstnbuclon mdlcattva macroreglOnal se puede
aprecIar en el slguente cuadro

METAS DE EJECUCION DEL COMPONENTE DE ORDENAMIENTO Y TITULACION
DELPNCTR

[ACRO AND 0 ANO 1 AN02 AN03 TOTAL
.EGlON No FINC AREA TITULO No FINC AREA TITULO No FINC AREA TITULO No FINC AREA TITULO No FINC AREA TITULO

(rnz) (No) (rnz) (No) (rnz) (No) (rnz) (No) (rnz) (No

t\CIFICO 41 8373 639 60 20519 372 III 44 162 767 115 56540 681 327 129594 2459

_ ENTRAL 138 104017 3271 199 139283 5724 177 150510 5924 265 251607 6642 779 645417 2156l

ATLANTICa 7 28032 526 24 47477 982 28 118 106 2118 84 833033 6228 143 326648 9854

0TAL 186 140422 4436 283 207279 7078 316 312778 8809 464 441 180 13551 1249 1 101 659 33 874

•
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Un mayor detalle de las metas del subcomponente de tltulaclon del PNCTR por Region y
Departamento se puede encontrar en el anexo 1 del presente documento

Conslderando que el proceso de ordenamlento y tltulaclon comenzo en Septlembre de 1992, se
ha estImado necesano establecer el ano 0 del PNCTR periodo en el cual se mcluyen todas las
aCClOnes de tltulaclon que se llevaron a cabo hasta Dlclembre de 1993 ya que formalmente el
PNCTR se IDlCIO en el UltImO trImestre de 1993 Las aCClOnes de tltulaclon antes menclOnadas
se conceptuahzan como parte del programa por dos razones, a saber a - estas aCClOnes se
enmarcan en las pnondades establecldas en el PNCTR y b - estas aCClOnes se aJustan a la
metodologla de tltulaclOn estableclda en el PNCTR

4.2 Las metas del componente de CATASTRO NACIONAL son.

Sentar las bases para catastrar 103,000 lalometros cuadrados que actualmente no se encuentran
catastrados Y actualIzar los 19,000 lalometros cuadrados del Pacifico catastrado antenormente

La pnondad para la eJecuclon del componente catastral se aJustara a las establecldas en el
componente de tItulaclon, es declr que el catastro proporClOnara los ortofotomapas para el
conJunto del area que comprende el componente de tltulaclon, por 10 tanto estos nuevos
ortofotomapas cubrrran 1 1 mIllones de manzanas

4 3 Las metas del componente Reglstro son.

Reforzar, actualIzar y automatIzar los procesos y procedImlentos del sistema reglstral actual en
los 16 departamentos del pais al ntmo y de acuerdo con las necesldades del componente de
tItulaclon con enfasls en el Reglstro de las Propledades Inmuebles
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V DINAMICA ORGANICA DEL PNCTR

EI proceso de tltulaclon de la propledad rural y de reCtlficaClon de tltulos del sector refonnado
depende de la reahzaClOn de aCClones sustantlvas de catastro y reglstro En este sentldo las
relaclOnes basIcas entre los componentes del proceso de catastro, tltulaclon y reglstro son las
slguentes

2 1 RelaclOn Tltulaclon- Catastro

En el caso particular de la relaclOn catastro-tltulaclon, su contemdo fonnal es que toda propledad
tltulada deberia ser prevIamente catastrada, en la practlca y ante la desactuahzaclon del area
catastrada macroreglOn del Paclfiw y la ausenCla del catastro en las macroreglOnes Central y
Atlantica y de acuerdo a las nect.sldades de tltulaclOn que demanda el sector refonnado d"" la
agncultura, en el PNCTR la artlculaclon catastro-tltulaclon prevista en las slguentes etapas

Etapa I Tltulaclon de la propledad refonnada en base al deslmde y medlclon topografica de los
predlos con estrecha supervision catastraldel INETER Esta modahdad de tltulaclon en base a
medlclOnes y deshnde topografico, en el programa se consldera como tltulaclOn en base a
medldas precatastrales, las que postenonnente seran ratlficadas con la reahzaclon del catastro
rural que seran rectlficadas una yes que se reahce el catastro rural

Etapa II Tltulaclon y rectlficaclOn titular de la propledades del sector refonnado temendo como
base tecmca de medlclon y deslmde al Catastro rural Es declr en esta etapa prnnero se catastra
la propledad y postenonnente se Ie tltula

Las pnondades en el proceso tecmco de la ejeCUCIOn del catastro rural, una vez reahsadas las
fotografia aereas, es deClr para la mterpretaclon, control fotografico, preparaclon de
ortofotomapas, y deslmde de propledades, se harm de acuerdo a las pnondades del proceso de
tltulaclon cuya pnmera pnmera fase corresponde terrltonalmente a la macroreglOn central

2 2 Relaclon tltulaclon-reglstro

EI reglstro pubhco de la propledad proveera lnsumos y servlclos ante, durante y al final del
proceso de tltulaclOn de la propledad refonnada que son absolutamente necesanos para que este
sea real y efectlvo es deClr para que los tltulos que emlta el Estado (lNRA) sean dtulos reales
de propledad
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En este sentIdo en el PNCTR se preveen dos ambItos especificos de relaclon entre el regIstro
publIco de la propledad y el proceso de tItulacIon de la propledad agrana a saber

a El regIstro publIco de la propledad como proveedor de la mfonnaclon regIstral sobre la
propledades que el Estado debera legallZar a su favor para ser posIble su transferencm
legal hacm beneficIarIos de la reforma agrana

b £1 reglstro publIco de la propledad como reglstrador de los dtulos de la propledad que
se emltmin y de las rectlficaclon de tftulos que se realIzaran

En termmos generales el reglstro debera apoyarla mvestlgaclon reglstral de cerca de 800
propledades ongmana que corresponde a 1000,000 Mzs a tItular en los proXImOS 3 alios
Postenormente se deb(..ra apoyar la mvestlgacl6n de reglstral de todas aquella3 propledades
reformadas en cuyo ongen la propledad matnz no fue legallZada a favor del Estado La
mvestIgacIon regIstral se msertara en un proceso amplIo sobre la sItuacIon legal de las
propledades del sector reformado que reallZaran en forma conJunta el INRA y el RegIstro de la
propledad de la Corte Suprema de ]ustlcla

Una vez realIzadas la mvestlgaclon legal y concluldos los tramltes para que estas propledades
sean legallZadas a favor del Estado, el reglstro debera mscnbIr estas propledades a su favor

ASI mIsmo el regIstro debera mscnbIr los tItulos de propledad que el INRA emIta durante la
eJecucIon del PNTCR

Para el caso de la rectIficaclOn tItular, el regIstro debera apoyar la mvestIgaclOn regIstral de las
propledades a rectIficar y reallZar la legallZacIon de las mlsmas a favor del Estado Por ultImO
el regIstro debera mscnbrr los tltulos rectIficados en base a la nueva mformaCIon catastral del
sector reformado

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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VI. COSTOS DEL PNCTR

El programa cuenta con el vahoso aporte fmanclero del Banco Mundlal y en este sentldo se debe
seiialar que en Juho recIC~n pasado es Banco aprobo la SOhCltud de un prestamo sectonal para
NIcaragua por alrededor de 60 IDlllones de dolares que mcluye dos componentes, uno de
tecnologIa agropecuana y uno de maneJo y admIDlstraclon de tlerras (PNCTR)

En este context el presupuesto del PNCTR se basa en el documento fmal del proyecto sectorIal
aprobado reClentemente por el Banco Mundlal

En el proyecto se establecleron montos de fmanclamlento por actlvldad para cada uno de los
componentes y subcomponentes del IDlsmo

Cabe seiialar que este respaldo fmanclero del Banco MundIaI hara poslble que el INRA
Implemente a cabahdad su programa de ordenamlento y tltulaclon de la propledad reformada,
que el INETER Impulse el catastro rural y que la Corte Suprema de Justlcla actuahce y
modermce el reglstro pubhco de la propledad

El monte prestamo aprobado por el Banco Mundtal para el proyecto sectonal es de 57 8 mI1lones
de dolares (mclUldo el aporte naclOnal) De 10 anterIor 20 3 mI1lones de dolares Ie corresponden
al componente de tecnologia agropecuarIa, 30 7 mI110nes de dolares al componente de maneJo
de tlerras (PNCTR) y 6 9 IDIllones a costos de la umdad de coordmaclon, y contmgencIa fislcas
y de preclOs

En el caso partIcular del PNCTR los recursos aprobados y su destmo son los slguentes

RECURSOS FINANCIEROS PARA EL PNCTR
( en IDlllones de d61ares)

COMPONENTES FONDOS FONDOSDE FONDOS TOTALES
EXTERNOS CONTRAPARTIDA

(APORTE PM) (APORTE GOBffiRNO)

CATASTRO 1140 1.50 U.90

TITULACION 12.20 2.50 14.70

REGISTRO 240 0.70 3.10

TOTAL 26.00 4.70 30.70
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En el caso partIcular del componente de tItulacIon y rectIficacIon tItular la dIstnbucIon del
presupuesto aSIgnado por actIvIdad del proyecto sectorIal es la sIguente

ActlVldad Monto
mdlones de US$

1 Infraestructura 0.35

2 ASlstencla tecmca 1.40

3 Compra de vehfculos 075

4. Compra de eqmpos 080

5 Entrenamlento 075

6 Proceso de adJudlcaclon 8.10

7 Costos recurrentes 250

Total 1465



r
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

16

VII ORGANIZACION DE LA EJECUCION DEL PNCTR

La pnnclpal responsabllIdad InsotuclOnal en la unplementaclon del PNCTR Ie corresponde al
INRA al INETER y al Reglstro PublIco de la Propledad de la Corte Suprema de Jusocla, sm
embargo la magmtud y trascendencIa del programa demandan de una estrecha y efectlva
cOOrdInaCIOn mterInsotuclOnal tanto a myel del sector publIco agricola como con otras
InsotuclOnes claves del sector publIco

La unplementaclon del PNCTR demanda de dos mveles de cOOrdInaCIOn mtennstltuclOnal, a
saber coordlnaclOn mter-mstltuclOnal sectonal y aquella de los ejecutores drrectos

1 - CoordmaclOn mtermstltuclOnal sectonat

En el ambIto sectonal el PNCTR debe ser mtegrado al plan sectonal de reactlvaclon y desarrollo
sectonal El PNCTR es un prerequIslto dmamlco e meludlble de los planes de desarrollo del
sector, ya que sm la establlIzaclon de la tenenCIa de la tierra y sm segundad Juridlca sobre la
propledad rural resultanan vanos los esfuerzos por elevar en forma sostemda la producclon y
la productlvldad agropecuana

De acuerdo a 10 antenor la artlculaclOn MAG-INRA se presenta fundamental para que los
esfuerzos de ordenamlento y tltulaclon del sector reformado se complementen con los programas
de desarrollo tecnologlco de la pequefia y medlana propledad ASImlsmo es necesana la
coordmaclon lRENA-INRA para que la establ1zaclon del sector agropecuano y su desarrollo
agroproducovo se logren en el marco de un usa raclOnal y sostemdo de los recursos naturales,
esto es arocularment relevante en el caso del ordenamlento y tltulaclon de beneficIanos de la
zona de frontera agricola de tr0PICO humedo

La InstanCIa ldonea para unpulsar esta COOdInaCIOn es la CONAGRO, organa de reClente
creaClon que tlene a su cargo el unpulso del plan de desarrollo sectonal El PNCTR Ysu escala
de pnonzaclOnes constltuye un unportante aporte para establecer las metas terrltonales del plan
sectonal En este sentldo debe quedar establecldo que una politlca de establlIzaclon para
permanenecer en el tIempo necesanamente debe estar fundamentada en un creClmlento sostemdo
del producto agropecuano y en una dlstnbuclon eqUltaova del mlsmo De acuerdo a 10 antenor
la relaclOn enter el PNCTR y el plan sectonal es una de complementaclon estrateglca

2 Coordmaclon de los eJecutores dlrectos

EI PNCTR lIDpulsa e1 desarrollo de un ampho proceso de catastro-tltulaclon-reglstro de la
propledad agrana reformada Por 10 anterIor el unpulso de este proceso eXlge de una estrecha
coordlnaclon entre las lnstanclas InstItuclOnales que tlenen responsabllIdad dlrecta sobre los tres
componentes aludldos, es decrr el INETER por su relaclon con el catastro y la Corte Suprema
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de Justlcla (CSJ) por su relaclon con el reglstro de la propledad y ambos con el INRA por su
responsablhdad en reallZar el proceso de tltulaclon de la propledad reformada

La secuenCla normal secuenclal del proceso es catastro, tltulaclon y reglstro, sm embargo en
las condiciones partlculares de Nicaragua, la falta de recursos hace lffiposlble la lffiplementaclon
mmedlata del catastro rural de las reglOnes centrales y de la actuallZaclon de la zona catastrada
(Pacifico), el INRA debera nnpulsar aCClones catastrales de medlclon y deslmde topografico de
la propledades a tItular Estas aCClones ocupan un lugar destacado en la metodologla de
ordenamlento y tltulaclon que el INRA nnpulsara

Para hacer poslble 10 antenor el INRA debera suscnbrr un convemo con el lNETER que estara
onentado a Apoyo a la defwl.IOn de nonnas rnimmas catastrales, apoyo cartografico y de
ortofotomapas sobre las areas a titular, entrenamlento de los eqUlpos topograficos, etc

En la mlsma lmea apuntada se hace necesano la suscnpclon de un convemo entre el INRA
y la Corte Suprema de JUStlCla onentado a apoyar el proceso de legallZaclon de propledades a
favor del tado y de reglstro de los tltulos de refonna agrana que durante el proceso se emltan
Las actlvldades antes menclOnadas son cruclales en el proceso de ordenamlento y tltulaclon

El convemo entre la CSJ y el INRA debe pennltrr el entrenamlento y capacltaclon de un eqUlpo
de mvestlgadores reglstrales, debe proveer de los medlOs fmancleros para que este eqUlpo de
mvestlgadores contnbuya en forma efectlva al proceso de saneamlento legal de las propledades
reformadas

I
I
I
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INSTITUTO NICARAGUENSE DE REFORMA AGRARIAPROGRAMA NACIONAl DE CATASmO TITULACION Y REGISTRO DE LA PROPIEDAD AGRARIAMETAS DEL SUBCOMPONENTE DE TITULACION POR REGION

ANOO AN01 AN02 AN03 TOTALREGION No FINCAS AREA TITULO No FINCAS AREA TITULO NoFINCAS AREA TITULO NoFINCAS AREA TITULO No FINCAS AREA TITULO
I 55 12476 633 29 29982 1544 58 43853 1937 97 66453 3464 239 152764 7578
II 13 2759 274 32 13096 250 60 12076 440 115 56540 681 220 84471 1645
IV 22 4436 359 27 15648 121 40 8749 238 0 0 0 89 19833 718
V 16 37837 790 39 41096 1148 40 67239 2085 110 138038 2032 205 284210 6055
VI 67 53704 1848 131 68 205 3032 79 39418 1902 58 47116 1146 335 208443 7928
RIO SANJUAN 5 25315 521 14 27800 594 11 28791 573 8 42443 2330 38 124349 4018
RAAN 0 0 0 1 12000 240 10 48255 921 50 71240 2426 61 131495 3587
RAAS 2 2717 5 9 7677 148 7 41060 824 28 19350 1472 46 70804 2249
III 6 1 178 6 1 775 1 11 23337 89 0 0 0 18 25290 96
TOTAL 186 140422 4436 283 207279 7078 316 312778 8809 464 441 180 13551 1249 1 101659 33874

6.->



METAS DEL SUBCOMPONENTE DE TITULACION POR DEPARTAMENTO

ANOO ANOl AN02 AN03 TOTAlPNCTRDEPARTAMENTOS No FINCA~ AREA TITULO NoFINCA~ AREA TITULO No FINCA~ AREA TITULO No FINCAs AREA TITULO No FINCAS AREA TITULO
MADRIZ 25 4245 247 18 3138 372 14 3484 386 41 12023 514 98 22890 1499
ESTEll 1 166 11 10 4850 325 13 10479 416 7 5642 226 31 21137 978
NUEVA SEGOVIA 29 8065 375 1 21994 847 31 29890 1155 49 48 7aa 2724 110 108737 5101
CHINANDEGA 4 S05 119 14 8956 164 32 3827 165 48 38064 498 98 49352 946
LEON 9 2254 155 18 4140 86 28 8249 275 67 20476 183 122 35119 699
MASAYA

6 351 32 12 857 35 0 0 0 18 1208 67
GRANADA 5 1213 14 9 1054 31 9 3477 32 0 0 0 23 5744 77
CARAZo 5 580 97 5 1746 16 6 946 12 0 0 0 16 3272 125
RIVAS 12 2643 248 7 3497 42 13 3469 159 0 0 0 32 9609 449
BOACO 8 4779 139 25 12056 514 19 17817 346 75 2a 232 524 127 62884 1523
CHONTALES 8 33058 651 14 29040 634 21 49422 1739 35 109806 1 S08 78 221326 4532
MATAGALPA 48 42348 1256 69 47677 1524 27 22435 629 sa 47116 1 146 202 159576 4555
JINOTEGA 19 11356 592 62 20528 1 S08 52 16983 1273 0 0 0 133 48 867 3373
RiO SANJUAN 5 25315 521 14 27800 594 11 28791 573 6 42443 2330 38 124349 4018
RAAN 1 12000 240 10 48255 921 SO 71240 2426 61 131495 3587
RAAS 2 2717 5 9 7677 148 7 41060 624 28 19350 1472 46 70804 2249
MANAGUA 6 1178 6 1 775 1 11 23337 89 0 0 0 18 25290 96
TOTAL 186 140422 4436 283 207279 7078 316 312778 8809 464 441 lao 13551 1249 1 101659 33874
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Proveeto UrbamzaclOnes Progresivas

I INTRODUCCION

Para llevar a cabo el Proyecto de UrbamzaclOnes Progresivas, dIstnbuidas en dlferentes
clUdades del palS, cuyo obJetIvo es el Catastro de propledades urbanas, su ordenamiento y
lel!ahzaClOn, el InstItuto NICaral!Uense de EstudlOS Terntonales (INETER), a traves de la
D~ecclOn de GeodesIa y Can~grafia lIevara a cabo la elaboraclOn de las constanCIaS
catastrales que servlran de base para el proceso de legalIzaclOn de las urbaOlzaclOnes
mdependientemente del metodo que se escoJa para la elaboracIOn de los mapas catastrales
urbanos escala 1 1000

EI Mmlsteno de Fmanzas (MlFIN) a traves de la oficma de TltulaClOn Urbana (OTU) tIene
la responsablhdad de desarrollar el componente de legahzaclOn, con la emlSlOn de las
escnturas de las parcelas que conforman dlChas urbamzaclOnes

El total de parcelas a las que se les debera extender documentos catastrales es de 81,588,
pero el total de parcelas fislcas obJeto dellevanwmento topografico es del orden de 120,000,
debldo a que no slempre las parcelas no legahzadas se encuentran agrupadas de forma
contmua En Managua se concentra el 62% de parcelas no legaIIzadas, eXlstlendo un total de
78,000 parcelas fislcas obJeto de maplficaclOn.

El tlempo necesano para lIevar a cabo este trabaJo es de tres aiios dlVldido en tres etapas,
cada una de 7 meses La pnmera etapa abarca de JUruO-dlC 95 concentrando la mayor
cantldad de trabaJo en la clUdad de Managua y el total de parcelas medldas y documentadas
sera de 48,000

II OBJETIVO

Reahzar levantamlentos topogeodeslcos y catastrales de los Repartos 0 Urbamzaclo­
nes Progreslvas eXlstentes en el palS

Summlstrar mformacion baSlca necesana para el ordenamlento y legahzaclOn de la
propledad mmueble a mvel naclonal

CreacIOn y actualIzaclOn de los mapas y documentos catastrales en las areas corres­
pondlentes para el control y manterumiento de la tenenCIa de la tierra

Incorporar a la base de datos del Catastro de !NETER los datos obteOidos durante la
eJecucIOn del presente provecto

In ALCANCE DEL PROYECTO

Elaboraclon de mapas catastrales urbanos a escala 1 1,000 de los repanos 0 urbamzacIOnes
progresivas, mcluvendo un plano del penmetro del repano Los mapas catastrales conten­
dran un conJunto de parcelas fisicas con numeraClOn catastral, ademas de la mformacIOn
complementana en documentos catastrales (constanclas catastrales, fichas de hnderos)

IV ALTERNATIVAS

Los trabaJos de actuahzaclOn de los mapas catastrales con los datos de las urbaOlzaclOnes
progreslvas, daran como resultado la emlSlOn de constanclas catastrales con el obJeto de
legahzar la tenenCla de la tierra

Entre los dlferentes metodos para lIevar a cabo los trabaJos arrIba menclonados se
presentan tres alternatIvas haclendo partlCIpar en todas elIas fuerza de trabaJo aJena a Ineter
v de la mlsma InStltuclOn En las dos pnmeras altematlvas el grueso de los trabaJos hasta
llegar al plano por reparto sera efectuada baJo contrato por empresas pnvadas Ineter se hara
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Provecto UrbamzaClOnes Progreslvas 2

cargo de la supervlSlon y procesarmento para obtener los productos finales necesano para la
legahzaClOn de la tenenCIa de la tIerra

La altematlva "1'0 3 a dlferencla de las dos que Ie anteceden , reqUlere la uUhzaclOn de
fotografias aereas recIentes de la clUdad de Managua que diCho sea de paso alberga el mayor
porcentaJe de repartos progresivos

Utll1zando fotografias aereas el trabaJo de campo dlsmmuve debldo a que ellevantamlen­
to de las parcelas de los repanos se lleva a cabo par sImple fotomterpretaclOn y solo sera
necesano establecer puntos de control GPS para la onentacwn absoluta de los pIanos
obtemdos a panI! de las fotografias aereas

~\



Provecto UrbamZaClOneS Progreslvas 3

Alternatl\ a N° 1

EI levantamlento topograflco(refendo a la red geodeslca naclOnal) de los repanos sera
obJeto de contratos con empresas pnvadas qUJenes llevaran los trabaJos hasta el mapa del
reparto a la escala 1 1000 ademas dellevantamlento de la mformaclOn catastral La relaclOn
contractual sera duecta Mlfin-empresa Ineter efectuara la supervision de los trabaJos de
campo aSI mlsmo se proporClOnara la mformaclOn geodeslca necesana que los contratlstas
reqUleran EI procesamlento catastral para la obtenclOn de las constanCIaS catastrales V la
mcorporaclOn de los repanos a los mapas catastrales con tecmcas convenclOnales, sera
efectuada por Ineter

CRONOGRAMA
ACTI\1DADES JUnia I Juho Agosto Sept Oct Nov DIC COSTOS

I

7,680 0001Le, antamlento topograflco
\
I

445 0521Supenlslon
I

Cartografla catastral 178 25
31

Procesamlento catastral 258754
I

Total 8,562050

* MIles de Cordobas

1 De acuerdo a los registros de ltcenclas catastrales que lleva el dpto de Catastro de
rneter es problable que en el palS eXlstan cerca de 20 empresas tecmcamente caltflcadas
para la realtzaclOn de este tipO de trabaJo con capacldad hasta de 400 parcelas fmes
levantadas v dlbuJadas EI costa promedlO por parcela es de C$160 00

2 ElaboraclOn de los termmos de referencla para los trabaJos de campo, supervlSlon de
este trabaJo" reVISIOn de los pIanos preparados par los contratlstas

3 Traslaao de los planas de cada repartos a los mapas catastrales, medIante dlbuJo
convenclOnal, utlltzando 4 dlbuJantes

4 Proceso de base de datos de la cual se obtendran las constanclas catastrales y flchas de
lrndero requmendo para este trabaJo de 6 tecmcos especlltzados

Nota La pane de este trabaJo que corresponde a rneter, reqUlere de la partlcipaclOn de 20
personas 15 de estas se desempenan actualrnente en el area de geodesIa y canografla de
rneter, el resta debera ser contratada

VENTAJAS

1 GeneraclOn de empleas en el sector pnvado

DESVE,\ T -\JAS

1 Altos costas de operaclOn de campo

2 Dlstrae fuerza de trabaJa de rueter

3 No ha\ avance en el desarrollo tecnaloglco de rneter
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Alternam a N° 2

El levantamlento topografico(refendo a la red geodeslca naclOnal) de los repanos sera
obJeto de contratos con empresas pnvadas qUienes llevaran los trabaJos hasta el mapa del
reparto a la escala 1 1000, ademas dellevantamlento de la mformacIOn catastraI La relaclOn
contractual sera dlrecta Mlfin-empresa Ineter efectuara la supervIsIon de los trabaJos de
campo aSl mlsmo se proporclOnara la mformaclOn geodeslca necesana que los contratlstas
reqUleran El procesamlento catastral para la obtenclOn de las constanCIaS catastrales v la
mcorporaclOn de los repartos a los mapas catastrales estara basado en sistemas de canografla
dIgItal, a pamr de base de datos espaclale::. y no espaclales obtemda de la mformaclOn
provelda par los contrastlstas

CRONOGRAlVIA
I

Agosto IACTIVIDADES JUnia I Juho Sept Oct Nov Dlc COSTOS

I
I

7,6800001Le\ antamlento topografico
II

I I I

2806002SupenlslOn
I

Cartografia dIgItal v
I

595 1253

procesamlento de datos I I
Total 8.555 i25

* Miles de Cordobas

1 De acuerdo a los reglStros de hcenclas catastrales que lleva el dpto de Catastro de
Ineter es problable que en el palS eXlStan cerca de 20 empresas tecmcamente cahflcadas
para la reahzaclOn de este tIpO de trabaJo can capacldad hasta de 400 parcelas I mes,
le\ antadas y dlbuJadas El costa promedlO par parcela es de C$160 00

2 ElaboraclOn de los termmos de referenCla para los trabaJos de campo, supervlswn de
este trabaJo y enlace can el SIstema de canografla dIgItal

3 Procesamlento graflco y numenco de la canografia dIgItal para los levantamlento de
los repartos, hasta obtener los documentos catastrales fmales uuhzando para tal fm 6
personas Se mcluye tamblen la adqUlslclon del eqUlpo mformatlco necesano

Nota La parte de este trabaJ 0 que corresponde a Ineter, reqUlere de la partrclpaclOn de 10
personas 6 de estas se desempeiian actualmente en el area de geodesla y cartografla de Ineter,
el resto debera ser contratado

VE:"TAJAS

1 GeneraclOn de empleos en el sector pnvado

2 -\\ ance en el desarrollo tecnologlco de Ineter

3 Fuerza de trabaJo de Ineter al mlDlmo

DESVE,\TAJAS

1 A..ltos costas de operaclOn de campa
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Alternatlva N° 3

La medlclOn de las parcelas de los repanos refendos a un sistema de coodenadas \:'stema
naclOnal de coodenadas) sera efectuada con la pamclpaclOn de empresas pnvadas e Ineter,
utlhzando fotografias aereas reCientes de la clUdad de Managua En el caso de otras clUdades
no cublertas con fotografias aereas se uuhzara un sistema de observaclOn con GPS con
medlclOn dlrecta" digItal con personal de Ineter, aSI mlsmo el procesamlento catastral para
la obtenclOn de las constanCIaS catastrales y la actuahzaclOn de los mapas catastra~es estara
basado en sistemas de canografia digItal, a partir de base de datos espaclales y no espacIales
obtemda de los trabajos de campo efectuados por los contrast!stas

CRONOGRAMA
ACTMDADES JUnlO I luho IAgosto Sept I Oct Nov DIC COSTOS

I
3,2553601Aerofotografla ... dehneaclOn

Supenlslon
I

2806002
I I
I

531 0333GeodesIa
I

Fotogrametna I
I

161 0004
I I I

Cartografla digital '\ I \ 595 1255

procesamlento de datos I I
Total 4,823118

'" Ml1es de Cordobas

1 Esta parte que corresponde al sector pnvado, mcluye ademas de la toma de fotograflas
aereas, los trabaJos de delmeaclOn de campo y levantamlento de la mformaclOn
catastral, estlmando la fuerza de trabaJo en 3,200 d x H para una cobertura de 48,000
parcelas

2 ElaboraclOn de los termmos de referencla para los trabajos de campo, supervIsIOn de
este trabajo y enlace con el sistema de cartografia digital

3 Control Geodeslco con GPS para la referenclaclOn absoluta de la delmeaclOn IncIuye
la adqulSlclOn de los receptores GPS

4 Trabajos de laboratono aerofotograflco base para los levantamlento medIante la
delmeaclOn de campo

5 Procesamlento graflco y numenco de la canografia dIgital para los levantamlento de
los repanos, hasta obtener los documentos catastrales fmales, utlhzando para tal fm 4
personas Se mcluve tamblen la adqulSlclOn del eqUlpo mformatlca necesano

Nota La pane de este trabajo que corresponde a Ineter, reqUlere de la pamclpaclOn de 15
personas 11 de estas se desempenan actualmente en el area de geodesla y cartografia de
Ineter, el resta debera ser contratado

VENTAJAS
1 Bajos costo de operaclOn

2 A\ ance en el desarrollo tecnologlco de Ineter

3 GeneraclOn de empleos en el sector pn\ ado

DESVENTAJ~S

1 LlmltaclOn por falta de recursos Humanos con expenencIa
en el maneJo " admmlstraclOn de cartografla dIgItal
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La medlclOn de las parcelas de los repanos refendos a un sIstema de coodenadas (sIstema
naclOnal de coodenadas) sera efectuada con la pamcipaclOn de empresas pnvadas e INETER
utlhzando fotografias aereas reCientes de la clUdad de Managua En el caso de otras clUdades
no cublertas con fotograflas aereas, se uuhzara un sIstema de observaclOn can GPS con
mediclOn directa y digItal con personal de Ineter, asl nusmo el procesamlento catastral para
la obtenclOn de las constanclas catastrales y la actuahzaclOn de los mapas catastrales estara
basado en sistemas de canografla dIgital, a pantr de base de datos espaciaies v no espaclales
obtemda de los trabaJos de campo efectuados por los contrastlstas

CRONOGRAMA
t>,.CTI'VIDADES I JUnia I Juho Agosto Sept Oct No\ Dlc COSTOS

I

Aerofotograflu
1 600,000 001

DehneuclOn I 660 000 002

Supenlslon I 280 600 003
I I

I
I

531,033 OO~GeodeSIU
I

I I
I

161,000 005Fotogrametna
I I

Cartografla dIgItal \

I
I

595,125 006

procesamlento de datos I I
Total 2,827,75800

1 Valor de la toma aerofotografica que sera llevada a cabo por empresas especlahstas en
el ramo las cuales ofertaran de acuerdo a las especlficacIOnes tecmcas establecldas par
INETER

2 Esta pane que corresponde al sector pnvado, mc1uye los trabaJos de delmeaclOn de
campo y levantamlento de la mformacIOn catastraI, estlmando la fuerza de trabajo en
2 000 d x H para una cobenura de 30,000 parcelas

3 ElaboracIOn de los termmos de referencla para los trabajos de campo, supen lSlon de
este trabaJo y enlace can el SIstema de canografia dIgItal

4 Control Geodeslco con GPS para la referenciaclOn absoluta de la delmeaclOn Incluve
Ia adqUlsicion de los receptores GPS

5 TrabaJos de Iaboratono aerofotografIco, base para los Ievantamlento mediante la
dehneacIOn de campo

6 Procesamlento grafico y numenco de Ia canografla dIgItal para los levantamlento ae
los repanos, hasta obtener los documentos catastrales finales, utlhzando para tal fir 4
personas Se mcIuye tamblen la adqUlsiclon del eqUlpo mformatlco necesano

Nota La parte de este trabajo que corresponde a Ineter reqUlere de Ia partlclpaclon de 15
personas 11 de estas se desempefian actualmente en el area de geodesla y canografta de
Ineter el resto debera ser contratado

OBSERVACIONES
1 La adqUlslclon mmedIata de los eqUlpos garantlzara el cumphmlento del pro\, ecto de

acuerdo a 10 plamficado

2 Los eqUlpos a adqumr tendran que ser necesanamente tecnologta de INTERGRAHP
debldo a que seran complemento de los eqUlpos eXIstentes en INETER

3 Garantlzar un desembolso mlcral al menos de un 30% del valor total del pro\ eeto para
el proceso de mstalaclOn y adquIslclOn de eqUlpos de eanografla dlgnal \ geodesla
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ESPECIFICACIONES TECNICAS
VUELO AEROFOTOGRAFICO DE LA CIUDAD DE MANAGUA

ESCALA: 1:5,000
AREA: 312.5 Km2
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I ESPECIFICACIONES TECNICAS

I
I

CLAUSULAN° Pagma

I A VUELO AEROFOTOGRAFICO 01

1. OBJETO DEL VUELO AEROFOTOGRAFICO 01

I 2 ESCALASDELASFOTOSAEREAS 01

I B CONDICIONES DEL VUELO FOTOGRAFICO 01

I
3 LThffiAS DELVUELO FOTOGRAFlCO 01

4 CUBRIMIENTO DE LAS AREAS A FOTOGRAFIAR 02

I
5 HORARIO Y CIRCUNSTANCIA DE VUELO 02

6 ALTURA DEL VUELO 03

I C CONDICIONES TECNICAS DE LA CAMARA FOTOGRAFICA 03

I 7 TIPO DE CAMARA A UTILIZAR 03

8 TIPOS Y TAMAN-OS 03

I
9 DOCUMENTOSDELACAMARA 03

10 CRITERIOS Y CONDICIONES QUE DEBE REUNlR LA CAMARA 03

I D CONDICIONES TECNICAS DE LAS FOTOGRAFIAS 04

I 11 ESCALA DE LAS FOTOGRAFIAS 04

12 VERTICALIDAD 05

I 13 INFORMACION COMPLEJv1ENTARIA 05

14 NORMAS DE CALIDAD DE LA PELICULA ORIGINAL 05

I
15 PELICULA QUE DEBE UTILIZARSE 06

16 IMPRESIONES POR CaNTACTO DE PAPEL 06

17 PAPEL FOTOGRAFICO QUE DEBE UTILIZARSE 06

I 18 PRUEBA DE RESIDUOS DE PLATA 06

19 PRUEBA DE SEGURIDAD DE ARCHIVO 06

I
I ,1



CLAUSULAN°

20 ROLLOS DE PELICULA

21 ROTULACION

22 INDICES DE VUELO

E ZONA A SER CUBIERTA CON LAS FOTOS AEREAS

23 DESCRIPCION DEL AREA DE LA CIUDAD DE MANAGUA
A SERCUBffiRTAPORLASFOTOGRAFIASAEREAS

F APENDICES

I EJEMPLOS DE LA DISTRIBUCION DE DATOS DE ROTULACION
A SER COLOCADOS EN EXPOSICIONES AEREAS

II EJEMPLO DE LAS TIRAS DE ROTULACION AL PRINCIPIO Y AL
FINAL DE CADA ROLLO

III REGISTRO FINAL DE LA PELICULA

IV MUESTRA DE PLOTEO DE LAS LINEAS DE VUELO

V MUESTRA DE PLOTEO DE LAS LINEAS DE VUELO

Pagma
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07

08

09

09
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ESPECIFICACIONES TECNICAS

A. VUELO AEROFOTOGRAFICO

1- ObJeto del Vuelo Aerofotografico

1 1 El vuelo aerofotografico tIene por obJeto la cobertura estereoscoplca por pasajes rectIhneos y
paralelos de fotograftas vertlcales de la zona a levantar, cuyos hmltes seran las Imeas establecldas
en los mapas adJuntos

1 2 La navegacIOn de los vuelo~ aerofotograflcos debera ser reahzada utlhzando un sIstema de
navegacIOn G P S especIal para vuelos fotograficos como CCNS4,ESCOT 0 T-FLITE ofreclendo
las poslblhdades slgUlentes

- NavegacIOn de alta preCISIOn (mejor de ± 100 metros de desvlaclon desde la pasada plamficada
en los mapas respectlvos)

- Poslblhdad de dlsparar las fotos pncisamente a las poslcIOnes predetermmadas (meJor de ± 100
metros)

- Calculo automatIco de la denva y de la (velocldad/altura)

- Reglstro automatlco de las pOSICIOnes de cada foto

1 3 G P S cmematlco Para ahorrar puntos de control terrestre y para mejorar la preClSlon de los
resultados de la aerotnangulacIOn, el contratlsta tlene que preyer el uso de un sIstema de G P S
cmematlco utlhzando un receptor G P S del tlPO Geodeslco (ASHTECH XII, TRIMBLE 4000SSE
o sImIlar) Aparte del receptor G P S usado en el aVIOn, se tlene que mstalar otro eqUlpo G P S del
mlsmo tIpo en tIerra para la observacIOn slmultanea Esta mstalacIOn se tIene que coordmar
antenormente del vuelo con el contratante

2 - Escalas de las Fotos Aereas

2 1 Las fotograflas aereas tendran una escala de 1 5000 Las vanaCIOnes de escala no deberan ser
menores de 1 5500 m mayores de 1 4000

B CONDICIONES DEL VUELO FOTOGRAFICO

3 - Lmeas de Vuelo Fotografico

3 1 El area a fotografiar sera de 312 5 km2 de la clUdad de Managua CapItal de la Repubhca de
NIcaragua

3 2 Deberan cumphr las slgUlentes condicIOnes

- Las fotograflas deben ser vertlcales de tal manera que los ejes optlCOS de las expOSIClones
consecutlvas no formaran en mngun caso angulos supenores a 3 grados sexageslmales

Pagma 1



- Los eJes de dos fotografias de numero de orden n y n+2 no formaran agulo supenor a 3 grados
sexageslmales

- La denva no debe exceder 5 grados (sexageslmales) cuando se mlde entre la Imea base de la
dueccIOn especlflcada en el plan de vuelo y una Imea paralela al marco de la fotografia

- Las Imeas de vuelo se separaran con una 0 mas expOSlCIOnes en blanco Los centros de la pnmera
y ultIma exposlcIOn de cada Imea de vuelo quedaran mas alla de los hmltes del proyecto Las hneas
de vuelo ultra margmales se haran de modo que al menos el 15% de cada expOSlClon quede fuera
de los Hmltes del proyecto

4.- Cubrlmlento de las areas a fotografiar:

El vuelo fotografico debera extenderse mas alla del area del proyecto por 10 menos dos fotografias
a fin de garantlzar un cubnmlento estereoscopICO completo

4 1 Las hneas de vuelo no deberan mterrumplrse, en caso de que esto llege a ocurru, la contmuaCIOn
de la hnea se llevara a cabo tomando como un mmlmo dos fotos antenores a la ultIma foto donde
se ongmo el corte, de modo que se asegure la contmuldad de la Imea y por 10 menos un par
estereoscopICO El vuelo fotograflco debera apagarse exactamente a la posIcIOn de las hneas del
plan de vuelo

42 EI recubnmlento longltudmal debe ser del 60% y el recubnmlento lateral debera ser del 30%

43 Cuando el pasaJe cruce una Imea costera (0 zona cublerta por agua de extensIOn muy Importante
con respecto al formato) perpendIcular u obhcuamente a ella, el recubnmlento longltudmal debe
mcrementarse al maXImo poslble que permltan las caractenstlcas de las camaras, tratando de
alcanzar un recubnmtento del 90%

5 - Horano y Clrcunstancla de Vuelo

5 1 Los vuelos seran reahzados en horas tempranas del dla, la fotografia debe tomarse cuando el
sol se encuentra con una mclmacIOn mayor de 30 grados con respecto al honzonte y estas no deben
presentar puntos bnllantes debldo a refIexIOnes especulares del sol (HOT SPOT)

5 2 La fotografia debe estar hbre de nubes, sombras de nubes y humo, sm embargo pequeiis nubes
alsladas (menos del 5% del area de la fotografta) no seran causa de rechazo de la Imea

5 3 Los nos, lagos y otras masas de aguas deben encontrarse en sus cauces normales durante el
monento de expOSlCIOn

5 4 La velocldad de vuelo sera tal que, combmada con la duracIOn de expOSlClon y altura de vuelo,
asegure un desplazamlento de Imagen ( debldo al mOVlmlento del aVIOn durante el momenta de
exposlclOn) menor de 001 mlhmetros 0 bIen se utlhzara una camara que compense automatI­
camante este desplazamlento
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6 - Altura de VueIo

6 1 Sera tal que permlta la obtencIOn de las fotograflas con una dlstancla focal de 153 mm y una
escala de foto 1 5000

C CONDICIONES TECNICAS DE LA CAMARA FOTOGRAFICA

7 - TIPO de Camara a UtIhzar

7 1 Se utlhzara una camara fotogrametnca de preCISIon, dotada de los dlSPOSltivOS necesanos para
la correcta expOSIClon de las fotograflas aereas

8 - TIPO y Tamaiio

8 1 Se deberan utIhzar camaras metncas de formato 23 x 23 cm eqUlpadas con cono gran angular,
dlstancla focal nommal de 153 mm Las camaras deben ser de ultImO modelo como (ZeIss RMK
TOP 0 WILD RC30), ofreclendo una senal preClsa del momenta de la exposlcIOn( para G P S
cmematlco) y la poslblhdad del reglstro mmedlato de las coordenadas de las fotos en la leyenda
de la camara La camara tIene que tener el sIstema FMC (Forward MotIon CompensatIOn) para
eVltar el mOVlmlento de la Imagen

9 - DocumentaclOn de la Camara

9 1 Cahbrado Las camaras aereas (mcluyendo cono y filtro), deben haber sldo cahbradas dentro
de un lapse no mayor ados anos

9 2 El certlflCado de cahbracIOn debe presentarse en ongmal y una copla para venflcacIOn y debe
contener entre otros datos, los slgUlentes

(a) Nombre de la mstltucIOn que avala el certificado de cahbracIOn

(b) Fecha de cahbracIOn

(c) Nombre del fabncante y tIpo de camara

(d) Numero de sene de la lente y placa de registro

(e) La dlstancla pnncipal 0 dlstancla focal cahbrada de la lente

(f) La dlstorsIOn radIal refenda al eJe de optIma Slmetna

(g) Las dlstanclas entre marcas fiduclales, tanto lateral como dlagonalmente

(h) POSICIon del punta pnnclpal de autocohmacIOn, con respecto al centro fiducIal

10 - Cnfenos y CondiCIOnes que debe reuOlr Ia camara

10 1 La camara y sus accesonos deberan satlsfacer los slgUlentes cntenos y condICIones

a) Tal como se mdlca en el Informe de CahbraclOn, la ResoluclOn MedIa Ponderada del area
(AWAR), medlda en placas Espectroscoplcas, tlPO V - F, con una abertura maXIma, excedera
55 hneas por mlhmetro

b) Tal como se mdlca en el Informe de CahbracIOn, el valor absoluto de dlstorsIOn radIal
medldo con una abertura maXIma no excedera 10 mlcrones
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c) Sl se especlflca una camara con ocho marcas fiduclales, 0 con un reseau mterno 0 externo,
estos datos tamblen se cahbraran y se mcluuan en el certlficado de cahbraclOn de la camara

d) Las lmeas que unen los pares opuestos de marcas fiduciales se mtersectaran a un angulo
de 90 grados sexagesimales

e) La mterseCIon de hneas entre las marcas fiduciales y el centro fIducial no quedara mas alla
de 0 030 mIhmetros del punta de autocohmaclOn

f) El punto pnncipal cahbrado - el punta de Simetna - no quedara mas alla de 0 030 mIhmetros
del punto de autocohmaclOn y el centro fiducIal

g) La placa de presIon del almacen no dlfenra del plano verdadero por mas de 0013
mlhmetros

h) La camara debera tener un obturador entre los lentes de velocldad vanable Elobturador
debera tener una eflcacla mmima de 70% a una velocidad de 1/200 de segundo medida con
una abertura maXIma

1) Solamente se podran utIhzar filtros recomendados por la casa fabncante de la camara Se
utthzara un fiItro amanllo 0 " menos azul" que bloqueara los rayos solares de menos de 525
nanometros(± 25 nanometros) en longitud de onda El filtro usado tendra una transmiSIon de
aproxlmadamente 100% con respecto a la luz vIsIble mayor de 525 nanometros

j) Se usara el fiItro de crIstal especificado revesttdo con una capa metahca anttvmetada La
superficle emulslOnada debera estar hacIa el lente de la camara EI fI1tro debera tener
superficIes dentro de 10 segundos de arco venflcados por el certlficado de cahbraclOn de la
camara El flItro debera tener una cahdad opttca que dlstnbuya la luz umformemente sobre
el plano focal y que no cause degradaclOn en la resoluclOn

k) Las camaras provlstas de marcas flducIales cruclformes mterrumpldas deberan tener un
punto en el centro de la marca cruclforme

I) CualqUler desmontaje 0 remontaje de la camara aerea que afecte a las constantes de
cahbraclOn necesltara una recahbraclOn

m) SI en el aVlOn se usa un vldno comun de camara, este debera tener superficIes paralelas
dentro de 4 segundos de arco en una longitud de prueba de 6 35 centimetros (2 5 pulgadas)
EI vidno de grupo "M" es un ejemplo aceptable

n) Todas las marcas fiducIales y otras marcas utthzadas para medlclOnes preCIsas deberan ser
claras, bIen defmldas y bIen enfocadas en los negatlvos aereos La deSVIaClOn estandar de
lecturas repettdas de las coordenadas de cada marca efectuada en un comparador no debera
exceder los 0 002 mlhmetros

D CONDICIONES TECNICAS DE LAS FOTOGRAFIAS

11 - Escala de las fotografIas

11 1 La escala de las fotografias en los lugares de cota media de cada lmea de vuelo es la fljada en
el objeto del contrato

Pagma4
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12 - Verhcahdad

12 1 La dlstancla nadual de cada fotografla sera Slempre mfenor a 3 grados sexageslmales,
rechzandose cuando el 6% de las fotografms no cumplan esa condlclon 0 eXlsta alguna fotografla
cuya dlstancla nadual supere los 4 grados sexageslmales

13 - InformacIon Complementarla
-

13 1 Las fotografias llevaran las referenclas en el margen para su ldentlflcaclOn y caractenstlcas
que las definen Estas son

* Nombre del Contratlsta

* Fecha-de toma ( dla, mes, ano)

* Escala medIa cuando menos al micio y termmo de la lmea

* Numero de rollo

* Numero de la lmea

* Numero de fotografla

* Dlstancla focal de la camara

* Nombre de la companla que efectuo el vuelo

* Indicador del altlmetro

* Imagen del mvel esfenco

Las anotaclOnes se haran con tmta de tlpo permanente

Nmgun rollo de pehcula debe cortarse aun en el caso de que eXlstan fotografias que esten fuera de
especlflcaclOnes

14 - Normas de cahdad de la pehcula ongmal

14 1 La pehcula se expondra y se revelara baJo condlclOnes sensltometncas controladas a fm de
que contenga todos los detalles de blancos y sombras Se expondra un cuna cahbrada de gnses en
por 10 menos un extreme 0 se agregara a ambos extremos de cada rollo de pehcula antes del revelado
y se entregara con la pehcula aerea El vela base de la pehcula aerea no excedera de 0 10 en la
umdad de densldad La densldad mmlma medlda en el area de sombras en el negatlvo aereo debera
ser de 0 3 ± 0 1 sobre el velo base La densldad maXIma debera aprOXImarse pero no exceder de
1 35 La densldad se medua con un densltometro que tenga una escala de 0 a 3 0 0 mas Se aphcaran
las toleranclas apropladas para los casos extremos de densidad La pehcula debera procesarse a un
factor gamma de 1 2± 0 4

142 Los negatlvos llevaran VIsIble las 4 referenclas (marcas flductales) que determmen el punto
pnnclpal de la fotografla

143 No sera aceptado nmgun negatlvo que tenga el punta pnnclpal 0 las lmagenes de este mlsmo
punta perteneclentes a fotos adyacentes cublertas por nubes 0 sus sombras, brumas densas, humos
o polvo dense
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14 4 Los negatlvos rnostraran los detalles en forma defmlda y clara y no tendran nubes m sombras
de nubes, humo, 0 bruma en porcentajes mayores de 5% Los negativos en mngun caso mostraran
trazas de luz, marcas de estatIca, rasgaduras, ralladuras, sucledad, manchas de agua y otros defectos
perjudlclales

14 5 Despues de revelar y secar el negatIvo, este no debera mostrar un camblO diferenclal en
dimenslOnes de mas de 0 1 mIhmetro Los camblos diferenciaies en la dImensIOn de la pehcula
deberan determmarse cornparando las dimenslOnes del plano focal, mdicadas en el Certlficado de
CahbraclOn de la camara, con las dlmenslOnes obtemdas al medu entre los mlsmos puntos
reglstrados en la pehcula

14 6 EI almacenamlento de la pehcula vugen y procesada se reglamentara por las especlflcaclOnes
del fabncante

15 - Pehcula que debe utIhzarse

15 1 Kodax Plus X Aerographlc Estar Base 2402, 0 eqUlvalente La pehcula no debera usarse
despues de su fecha de venCImiento

16 - ImpreslOnes por Contacto de Papel.

16 1 Se acompafiara una copia por contacto de 23 x 23 cms sobre papel fotografico estable, blanco,
mate hso, de densldad umforme Y Sin defecto alguno ("Flou" y ernpafiamlento del obJetlvo por
descensos rapldos) Habra que uuhzar una maquma de a]uste autornaUco de contraste para sacar
las ImpreSlOnes por contacto (por e]emplo, un LOG Etromc)

17 - Papel Fotografico que debe uhhzarse

17 1 Kodax Polycontrast 0 Kodabromlde de peso mediano 0 eqUlvalente EI papel de todas las
COpIaS sera del mismo tIpo y marca

18 - Prueba de Reslduos de Plata

18 1 Se efectuara una prueba de residuos de plata en todas las pehculas procesadas para asegurar
un fI]ado completo La prueba debera reahzarse en ellado emulslOnado yen una zona clara de la
pehcula procesada Se usara una soluclOn de prueba, la equlvalente a la SoluclOn de Prueba de
Residuos de PLata Kodax ST-1 Los resultados negativos de esta prueba seran la causa de su
rechazo La prueba debera ser parte del rolla que se entregara

19 - Prueba de Segundad de Archlvo

19 1 EI lavado mmuclOso de la pehcula, para asegurar la cahdad del archIvo, se efectuara usando
una soluclOn de prueba del parche de hlposulfltO eqUlvalente a la Kodak Hypo EstImator y la
SoluclOn de Prueba de SoluclOn Kodak HY-2 La prueba de parche se efectuara en el lade
emulslOnado en una zona clara de la pehcula procesada Los resultados negativos de la prueba seran
una causa de su rechazo La prueba de parche sera parte del rollo que se entregara
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20 - Roll08 de Pehcula

20 1 Un rollo de pehcula se define como un tramo contmuo de pehcula expuesta en una sola camara
y/o una combmaClOn de lentes en un proyecto especlfico Todas las expOSIClones efectuadas en un
proyecto se deberan retener en los ro11os de pehcula

20 2 Todos los rollos de pehcula deberan tener al pnnciplO y al final una bra de pehcula en blanco,
cada una de 1 0 metro de largo SI es necesano hacer un empalme para obtener ellargo requendo
al pnnCIplO y al final del rollo, dlcho empalme no sera menor de 25 centimetros de la pnmera y/o
la ultIma exposicion utl1Izable El espesor de los tramos al pnnciplo y al fmal del ro11o debera ser
Igual al de la pehcula expuesta, los empalmes al pnnCIplO y al final del ro110 son los umcos que se
permlten en este

203 Se podran empalmar los rolIos cortos de pehcula pero estos mantendran su Identldad como
rolIos separados

21 - RotulaclOD

21 1 Cada rollo de pehcula se numerara en orden consecutlvo comenzando con el numero uno

21 2 Cada exposicion aceptada 0 rechazada se numerara en orden consecutlvo comenzando con el
numero de expOSIClOn del ro110 numero uno, y la numeraClOn debera contmuar en orden consecutlvo
en todo el proyecto

21 3 Una faJa se define como una serele de fotograflas aereas traslapadas tomadas a 10 largo de un
solo rumbo Cada faJa debera numerarse en orden consecutlvo comenzando con la faJa numero uno
y contmuando en orden consecutlvo todo el proyecto La faJas se separaran con una 0 mas
exposlclones en blanco

21 4 Independlentemente de la duecclOn de las Imeas de vuelo, la numeraClOn de la expOSlCIon se
colocsara en la esquma supenor IzqUlerda

21 5 Las exposiclOnes se numeraran con clfras del tamaiio no menor que el tIpo de 12 puntos El
numero de expOSlClOn se colocara en la esquma aproplada (exphcado en el parrafo antenor) a 3
mlhmetros de los bordes hmltrofes dentro de la seCClOn expuesta del negativo

21 6 Los datos de rotulaclOn requendos en la pnmera y ultIma exposiclOn de cada faJa contmua de
fotografla se anotara segun 10 mdlcado en el Apendlce lyse rotularan afuera de la seCClOn expuesta
de la pehcula (en la parte transparente de la pehcula entre exposiclOnes) Las letras se colocaran
adyacentes al margen aphcable de la expOSlClOn Solo aparecera el numero de expOSICIon dentro
de los hmltes de la seCClOn expuesta de la pehcula Cada Item se espaCIara de tal manera para
mantenerlo separado de los demas La mformaclOn requenda se colocara segun 10 mdlcado en el
Apendlce I de esta SecclOn

21 7 Todas las exposlclones, salvo la pnmera y la ultima en una faJa, deberan lIevar los datos de
rotulaclOn dlspuestos de la manera mdlcada en la sub-clausula antenor, pero se debera exc1Ulr la
Hora MedIa de GreenwIch (HMG), las coordenadas geograficas el numero de la faJa

Pagma 7 I
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21 8 El pnncipo y el fmal de cada ro110 de pehcula deberan rotularse, tal como se mdica en el
Apendice II de esta SeccIOn La rotulacIOn se debera aphcar a la base de la pehcula

21 9 El envase para cada rolla de pehcula se rotulara adhmendole un Registro Fmal de Pehcula
escnto a maquma Ala vez, se colocara una copia del registro dentro del envase (vease el Apendlce
III de esta SeccIOn)

21 10 Se utIhzaran maqumas 0 aparatos de rotulacIOn, plantI11as mecamcas de rotulacIOn 0 la
rotulacIOn a pulso para numerar y rotular los negativos La pehcula no debera distorsIOnarse con
la rotulaclOn La rotulaclOn debera ser legIble y de caracter permanente La rotulaclOn no debera
cubnr las marcas fiduciales

22 • IndIces de Vuelo

22 1 Las fotograflas a escalas 1 5000 deberan entregarse con un mdice de vuelo a escala I 50 000
en un medio estable, transparente, y reproducIble Se efectuaran trazados separados para las
fotograflas aceptadas y rechazadas (vease los Apendlces IV y V)

22 2 Las coordenadas geograficas se colocaran en las esqumas del mdlce de vuelo Los valores de
las coordenadas se mdicaran al mmuto mas cercano de latltud y longltud En el trazado se colocara
una flecha hacla el norte

22 3 La pnmera y la ultIma exposicion de una Imea de vuelo, 0 la seCCIOn de una Imea de vuelo,
se trazaran y conectaran con una Imea recta Dentro de cada Imea de vuelo se trazaran las
expos1ClOnes que sean multiplos de 5 Se numeraran las hneas de vuelo

22 4 Los extremos de cada Imea de vuelo se mdlcaran con un cuadrado El tamafio del cuadrado
sera el area cublerta por una expOSlClon a la escala del mdlce Dentro de cada cuadrado se anotara
el numero de expOSlClOn Ademas, la pnmera expOSlCIOn trazada en cada Imea de vuelo se
IdentIflcara con los numeros de faJa y ro110

22 5 Los numeros de expOSIClon se rotularan perpendicularmente a la Imea de vuelo Los numeros
de faja y rolla se rotularan paralelos a la Imea de vuelo

22 6 Una tabulaClOn de todas las fotografias trazadas se mclUlran en una seCCIOn clara del mdlce

227 Los datos e mformacIOn slgUlentes se anotaran en dos columnas en la parte supenor de cada
hOJa de trazado

(1) Columna Uno

(a) Item 1, Nombre y Numero del Proyecto

(b) Item 2, Bloque (SI es mas de un bloque)

(c) Item 3, Contratlsta

(d) Item 4, TlPO de fotografia Indlcar la onentaclOn de la camara (tal como vertIcal u obhcua
baja 0 alta), tIpo general de pehcula usada (tal como pancromatlCa, mfrarrojo, a colores,
mfrarrojo a colores) y el proposlto de la fotografta, tal como para cartografla 0 reconOClmIen­
tos
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(2) Columna Dos

(a) Item 5, Alt1tud

(b) Item 6, Escala de Fotografia

(c) Item 7, Mapa de Referenc1a (S1 eX1ste) y escala

E ZONA A SER CUBIERTA CON LAS FOTOS AEREAS

23 - DescnpclOD del area de la clUdad de Managua

23 1La zona a ser fotografiada esta formada por un bloque de forma rectangular con las d1menClOnes
de 25 km (Este - Oeste) y 12 5 km (Norte - Sur)

BLOQUE

VERTICE NORTE ESTE

1 1,346,000 00 567,50000

2 1,346,000 00 592,50000

3 1,333,50000 592,50000

4 1,333,50000 567,50000

ProyecclOD Transversal de Mercator

Dato HorIzontal NorteamerIcano de 1927

EsferOIde de Clarke de 1866

ROjas Topograficas 1 50 000

2952 I

2952 II

2952 ill

2952N
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25 Kms

Area 3 12 5 km
2

FotDs B IN
Escala de Foto I 5000
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APENDICEI

EJEMPLOS DE LA DISTRIBUCION DE DATOS DE ROTULACION A SER COLOCADOS
EN EXPOSICIONES AEREAS

I Numero del NegatIvo
2 Numero de Rollo

3 Numero de FaJa
4 Fecha de Vuelo
5 Escala
6 Hord GMT
7 IdentlficaclOn del Proyecto
8 Coordenadas Geograficas del centro de la expOSlClOn

Los Items del I al8 apareceran en la pnmera y ultIma expOSlClon de cada faJa contmua Los Items dell al
4 apareceran en cada exposlclon
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APENDICE II

EJEMPLO DE LAS TIRAS DE ROTULACION AL PRINCIPIO
Y AL FINAL DE CADA ROLLO

NOMBRE DEL PROYECTO

NUMERO DEL PROYECTO

ORGANIZACION ENCARGADA DE LA FOTOGRAFIA

TIPO DE FOTOGRAFIA

ALTITUD (PIES)

FECHA (S) DE VUELO

NUMERO DE MISION

NUMERO DE ROLLO

POSICION DE LA CAMARA

TIPO DE CAMARA _________ N° DE SERIE

TIPO DE LENTE _________ N° DE SERIE

DISTANCIA FOCAL

FILTRO

TIPO DE MAGAZINE

PELICULA

EXPOSICIONESACEPTADAS __A__,A__A__

EXPOSICIONES RECHAZADAS __A _ ------:> A A__

_____ A A

_____ A A

__ A _

__ A _

I
I
I
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MUESTRA DE REGISTRO FINAL DE LA PELICULA

NOMrnREDELPROYECTO NUMERO DEL PROYECTO NUMERO DEL ROLLO
AMERICAS 74 -1 1y2

ORGANIZACION DE VUELO ESCALA APROXIMADA DE LA FOTOGRAFIA AEREA
GLOBAL AERIAL SURVEYS 1 90 000-

DATOS DE LA CAMARA

TIPO Y NUMERO DE SERlE DE LA CAMARA
1 2 3

RMK A 15/23 21220

NUMERO DE SERlE DE LA LENTE Pleegen 98183

DISTANCIA FOCAL CALmRADA 15246 MM

NUMERO DE SERlE DEL ALMACEN 54-398

NUMERO DE SERlE DEL ALMACEN

Los sIguIentes datos estaran basados en la pnmera y ultnna exposIcIOn de cada faJa mdIcada aba)o e mclwda en este envase de pehcula.

IIlwnero IIlwnero Nwnero de Fecha de Abertura VeloCldad del Albtud Horadel Coordenadas Geograficas
de FaJa deMIslon ExpoSlClon Vuelo Obturador SNM nla (Z) o Nombre del Lugar

Pnmera 003 1 11 Mar 75 f 8 1/300 45,000 1414 48° 15' 5 73° 30'w
66

Ulbma 50 1438 51° 19' 5 73°24 w

Pruuera 003 51 11 Mar 75 f 8 1/300 45,000 1446 50°24'5 72° 06 w
73

Ulbma 64 1453 51°17'5 73° 06 w

Pnmera 003 65 11 Mar 75 f 8 1/300 45,000 1500 50° 02' 5 73° 16' w
72

Ultuna 84 1510
51° 16 S 73° 15 w

Pnmera 008 85 11 Mar 75 f 8 1/300 45,000 1516 55° 22 5 72° 55'w
76

Ulbma 99 1524 51° 16' 5 72° 54 w

Pnmera 009 100 11 Mar 75 f 8 1/300 45,000 1640 51° 17 5 73° 35 W
65

Ulbma 148 1703 48° 12' S 73°40'w

Pnmera 009 149 11 Mar 75 f 8 1/300 45, 000 1711 48° 16' S 74°11'w
62

Ultnna 194 1734 51°185 74° 07 w

Pnmera Exposlclones Aceptadas 1 94 10 144,149 194

Ultuna Exposlclones Rechazadas 95 99, 45 148

Pruuera

Ultuna

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APENDICE III
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APENDICE IV
MUESTRA DE PLOTEO DE LINEAS DE VUELO

I
I
I
I
I
I
I
I

+51.:
I
I
I

lTV·

N

ALTITUD 45,000 SNM
ESCALA DE LA FOTOGRAFIA 1 90,000
REFERENCIA YESCALADELMAPA ONCT-18

ONCS-21
1 1,000000 I
72°

+48'.
I

I

I

I

I

I

I

r:],
I :

S
I

I

rJ

194 I
1

164165194'----,-
I

•

~
~
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AMERICAS 70 - 1
2
GLOBAL AERIAL SURVEYS
VERTICAL, PANCROMATICA,
CARTOGRAFICA

144

EJ
AREA 2 FOTOGRAFIAS ACEPTADAS

TIPO DE CAMARA ZEISS RMK A 15/23 DISTANCIA FOCAL 152,46MM

ROLLO FAJA EXPOSICIONES
FECHA DE VUELO

CAMARA LENTE ALMACEN
NUNERO NUMERO NUMERO NUMERO

66 1- 50
1 73 51- 64 11 Mar 75 21220 98183 54-398

72 65- 84

2
74 85- 94 11 Mar 7565 100 144 21220 98183 54-398
62 149 -194

NOMBRE Y NUMERO DEL PROYECTO
AREA

CONTRATISfA
TIPO DE FOTOGRAFIA



TIPO DE CAMARA ZEISS RMK A 15/23 DISTANCIA FOCAL 152,46MM

EXPOSICIONES CAMARA LENTE ALMACEN
ROLLO FAJA NUNERO FECHA DE VUELO NUMERO NUMERO NUMERO

1 74 95 99

11 Mar 75 21220 98183 54-292 65 145 148

95

N

ALTITUD 45,000 SNM
ESCALADE LA FOTOGRAFIA 1 90,000
REFERENCIA YESCALADELMAPA ONCT 18

ONCS-21
1 1,000000

APENDICE V
MUESTRA DE PLOTEO DE LlNEAS DE VUELO

EJ
I I
c:J

AREA 2 FOTOGRAFIAS RECHAZADAS

110

NOMBRE Y NUMERO DEL PROYECfO ~ AMERICAS 74-1
AREA 2
CONTRATISTA GLOBAL AERIAL SURVEYS
TIPO DE FOTOGRAFIA VERTICAL, PANCROMATICA,

CARTOGRAFICA
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Ing Jorge Robelo
Ms C Juan P Salmas

fe165-8379 Fa>r65-8379

Registro de la Pr0pledad
Sistema de indice de la Propiedad

(SIP)

Sistema de Indlce de la Propledad - Reglstro de la Propledad
Paglna 1 de4

Contemdos

Antecedentes
ObJetlVos del sistema
Productos finales de la presente propuesta
Metodologla de trabaJo
CaractenstJcas del sistema
Cronograma
Costos

2
2
2
3
3
4
4

JPS PROYECTO\REGINICI DOC

I
I
I
I
I
I
I
I
I

C\J I



Los obJetlvos pnnclpales del SIstema de Indlce de fa Propledad (SIP) son

Antecedentes

ObJetlvos del sistema

Productos finales de la presente propuesta

I
!

\"
JPS PROYECTOIREGINICI DOC

Sistema de lndlce de la Propledad - Reglstro de la Propledad
Pagma 2 de 45-Sep 9416-Sep-94

~ Documento de anahsls de la sltuaclon actual cue mcluye
,/ RequIsltos a corto plazo del Reglstro
,/ Recomendaclones de equlpo
,/ Sugerenclas de meJoras a procedlmlentos actuales

lD Dlseiio de base de datos relacJonal normahzada
~ Dlseiio de pantallas de capture menues actualIzaclon de tablas y parametros del sistema
IiJ Dlseiio de formatos de Impreslon
til Entrega de programas fuentes escntos en ClIpper, version 5 2
Q Implementaclon del SIP en las computadoras del Reglstro
Q Instalaclon la red de telecomunlcaclones
Q Configuraclon de termsnates
Q Configuraclon del servldor de archlvos
ill Entrenamlento de usuanos

Cl Permltlr la IndexaClon paraleta de dos a mas escnturas slmultaneamente
Cl Reduclr el tlempo de mdexaClOn de escnturas automatlzando el proceso de captaclOn manual
!:I Generar el numero de Indlce automatlcamente
Cl Impnmlr el Llbro dlano de mdlCes
Cl Estandanzar nomenclatura y formate de los resumenes del L1bro dlano de indices
C1 Generar una base de datos con el Llbro de indices para uso postenor
Cl Proveer los mecamsmos de respaldo magnetlco del Libra diana de indices
Cl Ehmmar la poslblhdad de espaCIOS no utlhzados en el libra de indices

Ademas el lexlco y formate de las anotaclones resumen dependen, en gran parte, de la persona que las
reahza por 10 tanto, carecen del mvel de estandanzaClon deseado

mg ..Jorge KODeJO
Ms C Juan P Salmas

Tel 65-8379 Fax 65-8379

Los dos ultlmos pasos generan el pnnclpal cuello de botella del sistema, puesto que el numero de tome
folio y aSlento dependen de la posIcion flslca del resumen en el L1bro de Indlce dlano, y solo puede haber
un Llbro de mdlce dlano en uso, per ende solo puede haber una persona haclendo estas anotaclones

1 RevIsIon prehmmar de las escnturas
2 Cobro y elaboraclon del reclbo de caja
3 Colocaclon de las escnturas en una cola de espera para ser procesadas en el orden en que se

reclben
4 Anotaclon manual de un resumen de las escnturas en el Llbro de Indlce dlano
5 Anotaclon manual de la fecha. numero de tome foho y aSlento en la escntura ongmal

EI Reglstro Publico de la Propledad actualmente lIeva un sistema de indIces de escnturas manual que
mcluye los slgUientes pasos
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mg Jorge Robe/o
Ms C Juan P Salmas

Tel 65-8379 Fax 65-8379 •

Caractenstlcas del sIstema

La programaclon del SIP tendna las slgUientes caractenstlcas

Metodologla de trabaJo

Para garantlzar que el SIP cumpla con los requlsltos del Reglstro tanto de fondo como de forma, la
consultona estana dlvldlda en slete etapas concretas

I
I
I
I
I
I
I
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I
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JPS PROYECTOIREGINICI DOC

Sistema de Indlce de la Propledad - Reglstro de la Propledad
Pagma 3 de46-Sep 94J6.Sep 94

• 100% parametnco
• Acceso hmltado utlhzando claves de acceso secretas
• Listo para funclonar en redes
• Bltacora de acceso al sistema
• Inserclon automatlca de la fecha, hora y nombre del usuano por cada escntura Indexada
• Modelo de Impresora configurable desde el paquete (dlferentes maneJadores de Impresora),

Incluyendo laser e Impresora de puntos
• Ayuda sensltlva al contexte
• Detecclon automatlca del tlPO de color (color, b&n, ambar)
• Configuraclon de los colores de pantalla
• Mantemmlento restnngldo de todas las tablas del sistema

Se procedera a pasar a la slQUIente etapa solamente despues de que el usuano, en forma de un comrte
de dlreCClon apruebe los resultados de la etapa conclUlda, mediante el documento de resultados de
etapa

Cada una de estas etapas tamara la retro-ahmentaclon del usuano de la etapa antenor como Insumo
pnnclpal

1 Elaboraclon y aprobaclon del documento de anahsls
2 Elaboraclon del dlserio del sistema
3 Creaclon del sistema, Incluyondo base de datos, tablas documentos machotes y programas fuentes
4 Implementaclon del sistema '
5 Entrenamlento de los usuanos
6 RevIsion del sIstema, mediante un penodo de prueba de comda en paralelo
7 Correcclones y aJust9s al sistema fruto de la revIsion



Ing Jorge Robelo
Ms C Juan P Salmas

Tel 65-8379 Fax 65-8379

Cronograma

EI slgulente cronograma IIsta la secuencla del desarrollo de las dlferentes etapas del proyecto

Costos

EI costa total del proyecto es de US$9419, pagaderos en cordobas al tlPO de cambia oficlal del dla en
que se reahcen los tres pagos, slgUiendo la slgulente tabla de pagos

Este cronograma asume que el proyecto ImCla el dla 19 de Setlembre CualqUier cambia a la fecha de
IntelO tendna una repercusl6n en este cuadra de fechas, y par 10 tanto, en la fecha de conclusion

Pnmer pago de US$3,OOO, pagadero contra la firma del contrato
Segundo page, de US$3,OOO, pagadero a\ conclulr \a Implementaclen del sistema
Tercer y ultimo pago, de US$3,419, pagadero al conclUir et penodo de soporte a usuanos

JPS PROYECTOIREGINICI OOC

SIstema de Indlce de la Propledad - Reglstro de la Propledad
Paglna4 de46-Sep 94J&.Sep 94

A la IzqUlerda aparece el nombre de cada etapa, seguldo par sus fechas de ImCIO y fin y los dlas de
duraclon La parte derecha del cuadra muestra el GANT tentatlvo, basado en las fechas sugendas para
cada actlvldad Cada columna del GANT representa 2 dlas naturales

Eataaado

Fecha !
~~GGGGccccccccccccccc _____________

:! ~~~~~~j~~i~~ii~~~~~~~~~§~§~~5!~~~

ActJvldad
~_aamoaoooooocooooooooo____________

laucao Fin ~ ~~~~~~~~~i~~~~!~~~~~~~ii~~§!~!~~~
DIu

ll:laDOraClon/aprocaClOn aocumemo ae anallSlS 19-sep 23-scp 5 1 1 1

ElaboraCion del dlSeilo del sIStema 24-scp 3O-scp 7 1 I 1 1

CreaClon del sIStema l-oct 15-oct IS 1 1 1 I 1 I 1 1

ImplementaClOn del sIStema 12-oct 21-oet 10 1 1 1 1 1 1

Entrenamlento de los usuanos 24-oct 2a-oct S I 1 1

Comda en paralelo 31-oct 4-nov S 1 1 I

CorrecclOnes y aJustes al sIStema Sonov II-nov 7 1 1 1 1

Penodo de soporte a usuanos 14-nov 25-n0v 12 1 1 1 I 1 1
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Conference on Property Co-Sponsored by Carter Cen~er-and-UNDP

July 5, 1995

Points of Consensus

1. Security for Small Property Holders

There is a general consensus that distribution of small plots
of land and houses to people of few resources serves a social
benefi t for the country. The current administratlve procedure
reviews such cases and grants a solvencia to document that they
have complied with the laws of the country.

SOlvencias, however, do not grant property rights. The
process of surveying and processing the title will take some time,
perhaps two to three years for all of the cases in the country. In
addition, in many cases, the government does not currently have
possession of the titles and can only receive those titles when the
former owners receive comPenSation 10"" land expropriated for social
uses.

Therefore, the participants agree that some protection for the
small property holders is desirable until they receive the full
title. At least two options were discussed: First, 8 law could
give protection to legitimate holders of solvencias against suits
or evictions. Any occupants who do not hold legitimate solvencias
would be deal t with through the courts. This option received wide,
though not universal support, and therefore is the more feasible of
these options. However, the manner of implementation of this idea
should be left to the Assembly and the Executive.

An alternative is that the state could exercise its rights of
eminent domain and expropriate property for social uses, provided
owners are promptly and adequately compensated. The problem here
is that this option would mean post hoc compensation over a long
term, rather than immediate, cash compensation as usually
contemplated in such expropriations.

2. Compensation for Confiscados

There is a broad consensus that confiscados of small and
larger properties should receive prompt and fair compensation, and
that the indemnification bonds issued by the government need to be
increased in value.

The primary mechanism to raise the value of the bonds is to
use a substantial portion, if not all, of the revenues from the
privatization of at least 40% of Telcor to provide guarantees for
the bonds. The sale of Telcor and the use of the proceeds would be
overseen by a mixed commission including the executive and
legislative branches, confiscados, and others.
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3. Large Properties

A broad consensus was evident that occupants of properties
larger than some social benefit value should pay to receive title.
This payment, which could be at cadastral value, would in effect
pay for the indemnization to the prior owner, rather than having
taxpayers pay for these large properties.

4. Abuses/Enforcement

All participants agreed that the existing laws should be
enforced, and abusers should be prosecuted by the Attorney
Generalis office and the courts.

When approprIate, domest1c or International arbItrators should
be used on cases not resolvable by the government's reVIew process
and prIor to the appeal in the courts.

I 5.

I
Institutional Mechanisms for Mediation or Arbitration

• 6. Follow-Up Mechan1sms

I PreSIdent Carter suggests that to follow-up thls meetIng and
ensure the expedItlouS implementatIon of these steps, a committee

I
should be establIshed representIng the ExecutIve (3 MInIsters), the
Assembly (3 Dlputados), 1 Confiscado, 1 Bondholder, 1 person from
Communal Movement, 1 from UNAG, and 1 from UPANIC. The UNDP should

.convene the f1rst meet1ng with1n ten days.

I
I
I
I
I
I
I
I o~


