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PREFACE

Geographical Information System (GIS) when used in a practical way can Teduce cost and

help coordinate field management functions that would take years to do otherwise.

There is a urgent need to apply improved agroforestry systems to China’s deteriorating farm-
lands where fertility loss exceeds crop yields. It is particularly urgent for the watersheds of
the Lanchang Jiang in Xishuangbanna where slash and burn farming is practiced on a dimin-

ishing suitable landbase.

Population increases in the last thirty vears in Xishuangbanna have made the once compatible
slash and burn farming methods unnacceptable. Soil is too precious to let it be eroded away

without trying to hold it in place and increase its productivity through organic farming.

GIS can play a major role in the curtailment of erosion. The application of GIS methods with
selected attributes that identify the practical parameters for implementing agroforestry is es-
sential. The basic attributes are landuse types arlld patterns, steepness of slope, vegetation
classes. streams and watershed boundaries., roads . trails and villages. Some areas- will also
have wildlife use patterns, such as the endangered elephant. that can be plotted and then co-

ordinated with village cropping sequences to help reduce the risk of Hrawing the animals onto
croplands.

Through the field application of GIS priorities can be established based on risk of soil loss as
well as production potential. These proiorities become the base for developing short and long
term financial and personnel staffing plans for agroforestry. Without a systematic approach
based on such priorities funding and accomplishment become and uncoordinated waste of
funds and personnel. '

Agroforestry activities in Xishuangbanna provide and excellent opportunity to expand the

working knowledge of GIS through coordinated training of college and nature bureau person-
nel. ™

/

An active implementation of GiS and agrofor&lt"ry can play a significant role in the stabilizing

i

of farm food products in China. f

Harold Wadley "f'/L W&@ (.4.] %

Contractee, WWFE International

Xishuangbanna Agroforestry Development
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Data Dictionary

The data dictionary describes the layers that will be implemented as part of SWFC's database.
The layers are organized in ten categories: Basemap, Environment, Facility Networks, and

Transportation. Calegories group together layers that share related themes and are loosely
associated with SWFC functions.

The data dictionary contains a complete physical description of each layer in the SWFC database.
The documentation provided for each layer is composed of two parts. The first part is a layer
facesheet that provides basic information about the layer. Each facesheet contains the following
elements: layer description, feature classes, entities captured in the layer, associated data sets

(e.g., images), precision level, and the responsible department. An example and explanation of the
layer facesheet is provided in Figure 1.

The second part of each layer's documentation includes one or more data dictionary templates that
define the feature attribute tables (FATs) and related tables associated with the layer. The FAT
templates comprise three parts: header information, FAT, and FAT description. The header
provides general information about the FAT such as the layer name, the table name, and the data
source. The FAT provides item specification such as item name, columnar position, and item
definition. Also included, where relevant, are definitions of redefined items and general tablewide
comments. The FAT description elaborates on the FAT components. Included are text
descriptions and the coding schemes of the items and redefined items. A full explanation of an

FAT template is given in Figure 2. The templates for the related tables (data, lookup, and key) are
essentially analogous to the FAT template.

The data dictionary should be considered an evolving document that may change during the course
of the pilot effort. As data automation and application programming proceeds, it is very likely that
changes to the original database design will be required to accommodate unforeseen application

requirements or to increase the efficiency of data storage procedures. It is very important that any

changes to the database design are carefully documented and the data dictionary is accordingly
updated.

The data dictionary is presented by alphabetical layer order. Within each layer, tables are ordered
by type. The FATs are presented at the front end, followed by the related tables (data, lookup, or
key). Related tables that are common to two or more layers are stored once for every occurrence at
the layer level. An overview of SWFC's database is provided in Table 1.

S



Table 1

SWFC Database

Category Laver Theme Features
Bascmap CONTOUR Contour Lincs Lines
HYDROLOGY /Hydrologic Fealures Polygons
Lines
Annotation
IMAGE Acrial Images Images
SPOTELEV Spot Elevations Points
Environment ASPECT Aspect Classes Polygons
LANDUSE Land Use Areas Polygons
PRECIPITATION Precipitation Zones Polygons
SLOPE Slope classes Polygons
SOIL Soil Types Polygons
TEMPERATURE Tempcerature Zones Polygons
Facility Networks POWERLINE Power Lincs Lincs
Nodes
Points
Transportation ROAD Roads Polygons
Lines

Annotation




Figure 1
Layer Facesheet

ASSRPARCEL
—
Category: Planning and Building
Theme: Assessor's Parcels
Library: FACET
& F==0 L N ——
Description The ASSRPARCEL layer contains assessor tax parcels. Assessor

Feature Classes

Entities
Associated Data Sets
Precision

Responsible Agency

10

parcels are specific areas or spaces for which a single tax bill is
issued. They are also the basis for building permitting activity and
regulation.

The layer specifies the assessor parcel identifier (APN) and certain
basic parcel-related information. Additional APN information is
located in an L.A. County file maintained by SWFC. This file
details, for example, the relationship between assessor parcels and
recorded lots. The APN identifier will link to the County file and
therefore there is no need to redundantly store the information in the
ASSRPARCEL layer.

The ASSRPARCEL layer plays a fundamental role in the GIS
database. It has connections (direct or indirect) to the ADDRESS,
BUILDING, TREEIRIG layers, and the SERTS file. It aiso links,
as noted, to the L.A. County file possessed by SWEFC.

Polygons

Lines

Annotation

Assessor's Parcels

None

Double

Planning and Building



[Header Information
Layer:

iger

Category:

Theme:
Library:

Description:

Feature Class:

Entities:

Associated Data Sets:

Precision:

Responsible Agency:

Name of layer(s) with which this table is associated. The short form
of the layer is given in parentheses.

The category in which the layer is organized. The possibilities are:
Basemap, Land Recprds, Transportation, Public Works, Storm
Drain, Water, Sewer, Gas, Planning, and Central Management.

The central lhemé(s) of the layer.

The library structure in which the layer is maintained. The two
possibilities are FACET (a 2,000 x 3,0000' tile face scheme) and
LONGBEACH (covering the entire city area).

A short description of the layer contents and data model.

The feature classes (or subclasses) specified for the layer. The
possibilities are: polygons, lines, nodes, points, routes, sections, or
annotation. All combinations are allowable except for polygons and
points.

The real-world elements defined by the layer.

Other digital data sets (e.g., images) associated with the information
represented in the layer.

The level of precision associated with the layer. The two
possibilities are: single and double.

The client agency with responsibility for maintaining the layer.
Responsibility, as defined here, is limited to spatial features and
immediate attributes (stored in the Feature Attribute Tables).
Responsibility for maintaining the bulk of the tabular information
(stored in data tables) is specified for each individual data table.
Typically, the same agency has maintenance responsibility for both
the spatial and tabular information but this is not invariably so.

11



PROCEDURLES

1. CREATE SUBCOMPARTMENT MAP

ANALYTIC PROCEDURE

FUNCTIONAL PROCEDURE

» Create Landusc map

= Aulomalc integrated terrain map (landuse,
soils, precipitation, temperature)

"+ Extract landuse features and code
(LANDUSE)

+ Corrcct LANDUSE as per hydrologic
(HYDROLOGY) and road (ROAD) features

» Create Soils map

+ Automate integrated terrain map (landuse,
soils, precipitation, temperature)
» Extract soils [caturcs and code (SOIL)

» Create Slopc map

« Sclect lines from HYDROLOGY and ROAD
and save (HYDROLN, ROADLN)

« Crcatc a TIN file (CREATETIN) using
following inputs: CONTOUR, SPOTELEV
(for control points), HYDROLN (as break-
lincs), and ROADLN (as breaklines)

Option A:

« Create a polygon layer (SLOPE) using
desired classification scheme (TINARC
POLYS)

Option B:

» Crcale a lattice (TINLATTICE)

+ Crcalc polygon layer (SLOPE) using desired
classification scheme (LATTICEPOLY)

» Crcatc Aspect map

+ Sclect lines from HYDROLOGY and ROAD
and save (HYDROLN, ROADLN)

« Crealc a TIN file (CREATETIN) using
following inputs: CONTOUR, SPOTELEV
(for control points), HYDROLN (as brcak-
lincs), and ROADLN (as breaklines)

Option A:

+ Crcate a polygon layer (ASPECT) using
desired classification scheme (TINARC
POLYS)

Option B:

+» Crealc a lattice (TINLATTICE)

« Crcate polygon laycr (ASPECT) using
desired classification scheme
(LATTICEPOLY)

» Combine Landuse, Soils, Slope, and Aspect
maps

» Overlay LANDUSE, SOIL, SLOPE, and
ASPECT (using UNION) and save

12
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2. AGROFORESTRY:

—

LOCATE NITROGEN-FIXING TREES

| ANALYTIC PROCEDURE

FUNCTIONAL PROCEDURE

* Create Village Outlines map

» Extract village arcas from LANDUSE
(SEL LU_SPC=230) and save (VILLAGE)

* Identify villagc of intcrest and create a 2- km
|_buffer around its cdgcs .f

+ Create a 2-km buffer around village of
interest-and save (VILLBUF)

* Select appropriaic landuscs for locating ;
nitrogen-fixing trees

* Select dry farm or shift lands in SUBCOMP
(SEL LU_SPC=120 OR LU_SPC=130) and
save to new layer (NITRO)

* Combine 2-km village buffer and sclected
landuse classcs

» Overlay VILLBUFF and NITRO using either
UNION or INTERSECT and save
(VILLNITRO)

* Classify landuscs into 3 suitability classes
(good, average, poor) for location of nitrogen
fixing trecs

* Define 3 classes (A, B, C) based on soil
propertics (nitrogen, phosphorus, and
potassium content, and pH), elevation, slope
and aspect. The relevant items are:
SO_HYDRO_NITRO, SO_PHOSPHORUS,
SO_POTASSIUM, SO_PH, CN_ELEV,
SL_CLASS, AS_CLASS. Save classes to
new ilem (VN_CLASS).

The sclection criteria follow:

- Class A (Good):
Nitrogen: >300ppm
Phosphorus: >30ppm
Potassium: >300ppm
pH: 5-6
Aspect: SE or NW
Elevation: <1000m.
Slope: <15°

- Class B (Average):
Nitrogen: 150-300ppm
Phosphorus: 10-30ppm
Potassium: 100-300ppm
pH: <5or>6
Aspect: SW
Elcvation: >1000m.
Slope: <16-30°

- Class C (Poor):
Nitrogen: <150ppm
Phosphorus: <10ppm
Potassium: <100ppm
pH: <5or>6
Aspcct: NE
Elevation: >1000m.
Slope: >30°
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