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ZONIFICACION DE SUELOS DEGRADADOS V REGION, CHILE

ABSTRACT
A SIGNIFICANT AMOUNT OF THE CHILEAN |
AGRICULTURAL LANDS PRESENT EXTENSIVE DEGRADATION OF
THER NATURAL FERTILTY, DUE TO SUSIAINED LOSS OF
AVAILABLE PHOSPHORUS AND PROGRESSVE ACIDIFICATION,
IN ADDITION, THERE ARE SOILS WITH DIFFERENT DEGREES OF
EROSION RESULTING FROM INTENSIVE USE AND APPLICATION
OF UNSUITABLE EXPLOATION TECHNOLOGIES. THE State,
THROUGH THE MINISTRY OF AGRICULTURE, IS SEEKING TO
STOP OR TO REVERT SUCH DEGRADATION. TO THIS END IT
IMPLEMENTED THE SIRSD (CHLEAN ACRONYM FOR mplamantation of SIRSO by generatng imkomatin on the
Decrapep Soi RECOVERY INCENTVE System.) hs fevels of b g ki o &
DEGRADED SOILS ‘OT KNOWN, Cﬁr?mmao Er..‘,'.-"‘\,rehvo;‘:b\.!ralm esie proyecio @s apoyor [ implemant-
acidn del SIRSD a través de la generacion de infbrmacion de
AGRICULTURAL LANDS IN REGIONS ?. 8; 9, IUAM)!N THE mv.=.;&es de degradacion, s;d,r.:rﬁr:rr_x y distibucion de los
METROPOLITAN REGION OF SANTIAGO-CHILE, DETERMIN- %% rmmecunns degracsdos
ING AREAS WITH PROBLEMS OF PHOSPHORUS AVAILABILITY,
ACIDIFICATION, EROSION AND/OR FRAGILITY, AS WELL AS
SOILS WHICH REQUIRE CONSERVATION PRACTICES OR
CREATON OF PLAINS. AS A RESULT, GRAPHIC AND
DESCRIPTVE FILES WERE OBTAINED, WHICH SHOW THE
DISTRIBUTON AND MAGNITUDE OF SOILS AFFECTED BY
DEGRADATION ISSUES. THE PROCESS IS CURRENTLY BEING
CONDUCTED IN ReGION 5.,

OBJECTIVES

THE MAIN OBJECTVE OF THIS PROJECT I§ TO
SUPPORT THE IMPLEMENTATON OF SIRSD BY GenErannG
INFORMATION ON THE LEVELS OF DEGRADATION, SURFACE
AREA AND DISTRIBUTON OF DEGRADED AGRICULTURAL LAND
FOR Soil CoONSERVATION, AMENDMENTS, PHOSPHATE
FermLzanon AND PLaiNg PROGRAMS IN THE V REGION OF
VALPARAISO, CHILE.

MATERIALS AND METHODS MATERIALES Y METODOS

MATERIALS

* Acrowocic Analysis of Recion 5, CIREN,

* Aprucanions 1o SIRSD, Recion 5, SAG & INDAP,
1999-2005.

* Soi Fraciny Diacnosnc Mopet (CIREN).

* Soi Analysis FOR PROGRAMS.

MEemoop

THE WORK IS CARRED OUT BY MEANS OF
COMPLEMENTING CIREN SOIL DATABASES, BY ANALYZING
AND SYSTEMATZING SPECIFIC INFORMATION PROVIDED BY
SAG, INDAR CONAF ano ODEPA, anD By
DEVELOPING AND IMPLEMENTING AN AGRICULTURAL LAND
FRAGILITY MODEL, WITH SUCH INFORMATION, DEGRADED
sOILS OF FOUR SIRSD PROGRAMS SHALL BE ANALYZED,
THEN IMPLEMENTING THE FOLLOWING METHODOLOGICAL
STEPS:

. N~ | -
Maps whit zoning for the programs of amendments and
phosphonus fertilization and the VI region of Chile.
Cartografia con zonificacidn para los programas de enmiendas
y fartiizacidn fostatada an a VIl regidn de Chile



IS COMPLEMENTED WITH ACIDIY AND PHOSPHORUS
AVAILABILITY DATA, OBTAINED FROM A SYSTEMATIC SAMPLING
WHICH IS CARRIED OUT ON THE ENTIRE SERIES PRESENT IN THE
REGION,
THE ANAYTIC SOIL DATA FROM SIRSD ApPLICATIONS ARE
COLLECTED TOGEHER AT INDAP anp SAG. The
SAMPLING SECTOR OF EACH APPLICATION IS LOCATED ON THE §
MAP BASED ON CADASTRE NUMBER, AND THE CARIO-
GRAPHIC UnIm OR UNMS ARE DETERMINED AT THE SERIES
PHASE LEVEL.

THUS ACIDITY LEVEL AND PHOSPHORUS AVAILABILITY
ARE ALLOTTED TO EACH SOIL SERIES AND SERIES PHASE,
ACCORDING TO THE FOLLOWING RANGES: Low Acipny (PH T — E e g
{5], Mepium Acipiry (5< PH< 5‘8]; AND ADEQUATE mhi;ﬂiiéic:m;::d:gg?s J‘:v:if si‘:r?:g:are:ang‘:fsi;‘:i
Aciony (PH >5.8); anD Low PHOSPHORUS AVAILABILITY sl et
(< 8 ppm), MeDIUM PHOsPHORUS AvalLasiLny (8-12 5
pem), HicH PHospHORUs Avaiagiury (12-15 ppm) AnD
Non-Dericit oF PHospHORUS AvaiLagiury (> 15 pem,)
THIS INFORMATION SERVES TO compLEMENT CIREN's soi
DATABASE, AND TO CONDUCT THE RESPECTIVE ZONING.

Soll CONSERVATION_PROGRAM

CONSERVATION ZONING TAKES INTO ACCOUNT SOIL
EROSION AND FRAGILTY, INFORMATION ON EROSION AT
PHASE LEVEL IS OBTAINED WITH THE HELP OF CIREN's
REGIONAL AGROLOGIC STUDIES, AND CLASSIFED AS
Fouows: No Erosion, SucHr Erosion, MODERATE
Erosion, Severe EROSION, AND VERY SEVERE EROSION. |
INFORMATION ON SOIL FRAGILTY OR SUSCEPTBILTY TO
EROSION IS ACQUIRED THROUGH THE DEVELOPMENT AND
APPLICATION OF A FRAGILITY MODEL MaADE BY CIREN. Ir B&
IDENTIFIES FIVE LEVELS: No Fraciuty, SucHr Fraciy, &
MooeraE Fraginy, Fracilty, AND INTENSE FraGILITY.
THE SOIL CONSERVATION PROGRAM IS ZONED BY COMBINING §
THESE TWO VARIABLES, WHERE THE EROSION STATUS IS A MORE
DECISVE FACTOR RATHER THAN FRAGILTY. THE DIFFERENT
DEGREES OF SOIL CONSERVATION MEASURES AND REQUIRE-
MENTS ARE IDENTFED AS! SUGHT (SucHT Fraciumy),
MoDErRATE  (MODERATE  FRAGILITY  AND/OR  SUGHT
Erosion), HicH (Fraciury aNp/or MODERATE EROSION),
AND VERY INTENSIVE (HiGH FRAGILTY AND/OR SEVERE OR
Very Severe Erosion.)

PLaing PROGRAM
AGRICULTURAL LAND AREAS ARE RECOMMENDABLE ¥
FOR SETIING UP PERMANENT GROUND COVER TO PRESERVE il
THE SOIL OR TO REVERT THE PROCESS OF EROSION BASED ON
INFORMATION FROM REGIONAL AGROLOGIC SIUDIES ON
SOILS WITH Use capachy llI-IV AND SLOPE ISSUES, AND THE
PREVIOUSLY GENERATED INFORMATION ON ERODED AND
FRAGILE SOILS. THIS INFORMATION IS COMPLEMENTED WITH
THE EXISTENCE OF PLAINS FROM THE CURRENT USE OF THE
Nanve Forest Listne mape By CONAF.
ZONING CONTAINS INFORMATION ON LAND USE RECOM-
MENDED CHANGES TO PLAINS, EXPRESSED IN THE FOLLOWING
RANGES: RECOMMENDABLE (SUGHT FracitTy), HiGHLy
ReCOMMENDABLE (MODERATE FRAGILTY AND/OR SLIGHT
Erosion), AND PermANENT Plans (FRAGILE AND/OR
Mooerate ErosiON. )

EXAMPLES OF ZONING BY PROGRAM IN THE REGION VIl ARE ~ The zoning of decraded agricultural lands makes possible (o
2 visualize what kind of problem is being deall with, as well as

GIVEN BELOW. its magnitude and distribution

La zonificacion de suela
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RESULTS AND DISCUSSION

THE RESULTS OF THIS ANALYSIS ARE PRESENTED IN
DIGITAL FILES. THESE SHOW DEGRADATION LEVELS, SURFACE
AREA AND DISTRIBUTION OF AGRICULTURAL LANDS WITH
ACIDITY PROBLEMS AND LOW PHOSPHORUS AVAILABILITY,
WHICH REQUIRE CONSERVATION MEASURES OR CREATION OF .
PLAINS AT A COMMUNAL AND REGIONAL BASIS DUE TO
EROSION AND/OR FRAGILITY.

THE ZONING OF DEGRADED AGRICULTURAL LANDS
MAKES IT POSSIBLE TO VISUALIZE WHAT KIND OF PROBLEM IS
BEING DEALT WITH, AS WELL AS I1S MAGNITUDE AND
DISTRIBUTION. THIS INFORMATION WILL ENABLE THE MINISTRY
OF AGRICULTURE TO ESTIMATE, FOCUS AND USE RESOURCES
EFFICIENTLY, AND TO DETERMINE FUTURE SIRSD AssessMENT
AND FOLLOW-UP PROCESSES.

WITH THIS DATA WE AIM AT CONTRIBUTING TO SOIL from it infensive use and the applcalion of unsuilable
IMPROVEMENT AND TO THE PROTECTION OF ONE OF THE  ,.0iinn technoiogios
MOST IMPORTANT NATURAL RESOURCES OF CHILE. Exinio) sission cort chailos Qratos o aitakin & oasy
SURFACE AREA OF DEGRADED SOILS THAT MIGHT BE ///ordas oo oo camin
BENEFICIARIES OF THE SIRSD IN CERTAIN REGIONS WHICH
HAVE BEEN ANALYZED ALREADY. (PRESENTATION ACCORDING
TO PROGRAM AND REGION.)

There are soils with different degrees of erosion resulting

vioael or Lonservation DISIIICL coning in vegradeda ierritories
ror Natural kesources conservation rians and Frograms.

Modelo de Zonificacion de Distritos de Conservacion en Territorios Degradados para Planes y
Programas de Conservacion de Recursos Naturales.

ABSTRACT

CONAMA (acronvm  OF THE  INATIONAL
CommissioN ON  ENVIRONMENT) AND THE  CHILEAN
MINISTRY OF AGRICULTURE: ARE STATE AGENCIES THAT DEAL
WITH THE PROTECTION OF SOIL RESOURCES. HOWEVER, THESE
AGENCIES LACK THE APPROPRIATE INFORMATION AND
TECHNICAL CRITERIA NEEDED TO DEFINE A METHODOLOGY
WITH WHICH 1O DECLARE CONSERVATION ZONES OR
DISTRICTS, WHERE SOIL RECOVERY AND CONSERVATION PLANS
COULD BE IMPLEMENTED VIll regidn de Chil

ie

GENERAL OBJECTIVE:

OUR OBJECTIVE IS TO GENERATE A METHODOLOGH-
CAL MODEL THAT IDENTIFIES, CHARACTERIZES AND ASSESSES
DEGRADED TERRTORIAL AREAS WITH ATTRIBUTES LEADING TO THE

. DETERMINATION OF Soit, FOResT AND WATER CONSERVA-
- mion DistriCTS,

AREA UNDER ANALYSIS

THE PROJECT WAS CONDUCTED IN TWO AREAS IN THE
Recion 8 N CHILE, THE FIRST AREA WAS THE MICRO-BASIN
oF THE DARICALQUI AND TRILALEO BROOKS IN THE DISTRICT OF
Yuncay (10 THOUSAND HECTARES); THE SECOND AREA BEING
THE SAN JOSE MICRO-BASIN IN THE INTERIOR DRY LANDS OF
THE NINHUE DISTRICT (2 THOUSAND HECTARES. )

Ikona’s multispectral image of Yungay area, VIl region of
Chile




METHODOLOGY

A DATABASE WAS ORGANIZED WITH DETAILED
INFORMATION BY ToPICS, ON A 1:10.000 scaLe (soi,
TOPOGRAPHY, HYDROGRAPHY, VEGETATION, CURRENT LAND
USE, CLIMATE AND RURAL PROPERTIES.) THIS ENABLED US TO
CONSTRUCT AND VALIDATE SOIL DEGRADATION INDICATORS
AND FRAGILITY RATINGS.

FROM THE RESULTS PROVIDED BY THE FRAGILITY
RATINGS AND DEGRADATION INDICATORS, CONSERVATION
DISTRICTS WERE IDENTIFIED, LOCATED AND CHARACTERIZED
FOR BOTH AREAS UNDER ANALYSIS,

A SOCIOECONOMIC DIAGNOSIS WAS CONDUCTED
IN BOTH AREAS UNDER ANALYSIS, IN ORDER 1O MEASURE
RESPONSIVENESS AND ASSES RECEPTMITY TO THE ACCESS 1O
AND USE OF DEVELOPMENT INSTRUMENTS THAT ARE AVAILABLE
FOR THE AGRIBUSINESS.

PARTICIPATORY WORKSHOPS WERE HELD WITH
REGIONAL AUTHORITES, THE PRIVATE SECTOR, ACADEMICS,
PROFESSIONALS AND TECHNICIANS, TO PROVIDE A BETTER
TARGETING TO PROJECT RESULTS.

THUS, WITH THE APPROPRIATE COORDINATION FROM
THE STATE AND 1S PROFESSIONALS, IT IS NECESSARY 1O
IMPLEMENT OR TO RECOMMEND THE DESIGN OF A SET OF
ACTIONS, CONSERVATION AND MANAGEMENT PROGRAMS IN
THESE CONSERVATION DISTRICTS, WITH INTERVENTION PLANS AT
A FARM BASIS, IN ORDER TO STOP OR REVERT DEGRADATION
PROCESSES IN THE AFFECTED AREAS. THIS WOULD THEREBY
ENSURE A GREATER COVERAGE, EFFECTIVENESS AND
EFFICIENCY OF THE APPLICATION OF DEVELOPMENT TOOLS THAT
THE STATE HAS AVAILABLE, THUS BOOSTING PRODUCTION
GROWTH, POVERTY REDUCTION AND SOIL CONSERVATION
MEASURES IN THE NATION,

PRODUCTS AND RESULTS
* SYSTEMATIZED AND APPROPRIATE SIG DATABASE OF THE
AREAS UNDER ANALYSIS
‘» SOIL DEGRADATION INDICATORS DATABASE
* SIG DATABASE CONTAINING THE ZONING OF SOIL, FOREST
AND WATER CONSERVATION DISTRICTS
* REPORT ON RECOMMENDED MANAGEMENT AND CONSER-
VATION PROGRAMS
* REPORT ON SOCIOECONOMIC DIAGNOSIS RESULTS

THE PRODUCTS AND RESULTS OF THIS ANALYSIS CAN
SERVE AS A SUPPORT TO GUIDE ACTIONS WHICH ALLOW
GREATER KNOWLEDGE, DISSEMINATION AND FOCALIZATION OF
DEVELOPMENT TOOLS, GENERATING A SHARED MANAGEMENT
PROCEDURE AMONG THE VARIOUS GOVERNMENT AGENCIES
DEALING WITH AGRIBUSINESS, THE AIM IS THAT USERS ADOPT (VA
VOLUNTARY AGREEMENTS) FARM INTERVENTION PLANS THAT ARE
ECONOMICALLY, SOCIALLY AND ECOLOGICALLY SUSTAINABLE,

IMPACT STEMMING FROM THE PROJECT

THIS TOOL MAKES IT POSSIBLE TO PUT INTO OPERATION
Acr 18.378/84 orF Conservanon Disricts, 10
PROVIDE TECHNICAL AND INSTRUMENTAL SUPPORT TO ARTICLE
39 oF ™HE EnvIRONMENTAL FRAMEWORK Law, AND TO
IMPROVE MANAGEMENT AMONG AGRIBUSINESS AGENCIES WITH
REGARDS TO FORMULATING PLANS AND PROJECTS WITH THE
HELP OF DEVELOPMENT TOOLS.

AT A REGIONAL BASIS, THE BASIC INFORMATION
GENERATED WHICH IS INCLUDED IN THE Bio-Bio RecionaL
GoVERNMENT MODERNIZATION PROGRAM AND ADOPTED BY
REPRESENTATIVE INSTITUTIONS OF THE REGION (SUCH AS THE
Mavors Associanon oF THE Lasa Dicuilin ARea) Is
FUNDAMENTAL TO TERRITORIAL PLANNING AND DECISION-
MAKING.,

Canservation district, Yungay, \iIll region of Chile.
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