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1.0 Introduction

The Asan Development Bank (ADB) isimplementing a Technical Assstance (TA) for the
Subregiond Environmental Monitoring and Information Systems— Phase Il (SEMISII) in
collaboration with the United Nations Environment Programme — Regiona Resource Center
for Asaand the Pecific (referred to as the Center). The project is co-financed by ADB
(through the Japan Specia Fund and the Government of Norway) and the Center.

A fdlow-up of SEMIS | was requested by the Greater Mekong Subregion (GMS) countries at
the Fourth Meeting of the GMS Working Group on Environment held in Hanoi in March

1998. GMS countries are Cambodia, Y unan province of the People' s Republic of China, Lao
People' s Democratic Republic, Myanmar, Thaland, and Vietnam. The GMS Minigterid
Mesting held in Manilain September 1998 endorsed the request. The project was approved

by ADB on 29 December 1999.

The objective of the Technica Assstanceisto build upon the achievements of SEMIS |
which indude (1) adefined core dataset, (2) a conceptua spatia database design, and (3)
technical capacity for the exchange of data. The overdl god of SEMISII isto hdp GMS
governments to meke informed decisons regarding sustainable devel opment through
integrated economic and environmentd planning.

In January 2001, the United States Geologica Survey (USGS) was asked to provide expertise
for the SEMIS I project in terms of geographic information systems and spatid databases.
Mr. Michad Starbuck, USGS, spent 8 weeks at the Center from January 29 to March 23,
2001. Termsof reference included: (1) Review and andyze available informetion at the
Center to determine the ussfulness and relevance for operationd level development planning
for the GM'S Hotspot aress, (2) Review the identified gaps and suggest additiond
datalinformation needs that may be required for the operationd level planning purposes, (3)
Suggest the gppropriate scae and format for GMS spatid data used for operationa planning,
and (4) Review the data collection and management guiddines prepared by the SEMIS | team
and suggest revison and refinements. This report summarizesitems 1 through 3, with a
separate report, entitled “ Draft Data Collection and Management Guiddines’, covering item

4,

Due to time congtraints and scheduling difficulties, the following items from the terms of
reference were not completed: (1) Assgt in andyzing tempora land uselland cover changes
in the GM S countries using available software packages, (2) Assigt in organizing nationd
training seminars to be conducted in Kumming- Y unnan, PRC, Vientiane, Lao, PDR, Phnom
Penh, Cambodia, Hanoi, Vietnam, and Bangkok, Thaland. At these seminars, make
presentations on collection and processng of datalinformation, and (3) Assst in evaduating
the status of data processing in the GMS countries and suggest personnd and materia
(hardware/software) needs to establish or strengthen to data centers, as appropriate. The
SEMISII project is hot advanced sufficiently to yet schedule nationd training seminars. A
trip was made to Phnom Penh, 1- 3 March 2001, to atend a Strategic Environmental
Framework project meeting, and to visit the Mekong River Commission office.



2.0 Background and objectives

The overdl god of the SEMIS I project isto help the GM S governments to make informed
decigons regarding sustainable devel opment through integrated economic and environmenta
planning. A key component of informed decison making is having accessto rdigble
informetion, induding spatid data The GM S countries, because of their geographic
locations, share common environmenta problems and therefore have a common need to
share environmentd information in atimely manner. SEMIS|, the Technica Assstance
project that was the precursor to SEMIS 11, established the groundwork for the sharing of
information on environmenta and natural resourcesissues.

A related on-going Technical Assistance project isthe Strategic Environment Framework
(SEF) for the GMS (TA No. 5783). This project has smilar gods of integrating economic
and environmenta planning and is dso collecting geospatia data for sdected areasin the
GMS.

SEMIS I @msto build upon the achievements of SEMIS | by undertaking pilot
demondtration projects, further devel oping subregiona/nationd databases, reviewing the
current mechanism for collection of identified core data, and defining the best gpproach to
performing data collection, storage, manipulation, and trangmission.

Thekey objectives of SEMISII include:
1) Asssssthe avalability of useful and rdevant data for planning purposes,

2) Increase and strengthen the capacity of nationd governments to collect and
process the information/data;

3) Increasethe capacity of nationa governments to make informed decisons
regarding devel opment investments relating to sustainable use of naturd
resources,

4) Enhance the ability of GMS nationa governments to conduct integrated
economic and environmenta planning with relevant data; and

5) Conduct, store, manipulate and share actud integrated planning information
using the data collected in pilot projects for some “Hotspot” aress, such as
those identified in TA 5783-REG: Strategic Environmenta Framework for the
GMS.

The following are the specific outputs planned for the SEMIS 11 project (see the SEMISI
Implementation Plan for detailed information):

1) Available dataand data gaps,

2) Integrated economic and environmental planning procedures and background papers,
3) Capacity building plan on hardware/software support and training needed,

4) Guiddinesfor data collection and data management,

5) Hardware and software support,



6) Internship-cum-training for Sx nationa coordinators,

7) Enhancement of asub-regiond network,

8) Study tour of nationa coordinators/finance personnd,

9) “Hot spot” database (1:50K),

10) Basdine dataof GMS (1:250-500K),

11) Casedudies,

12) Sub-regiond and nationd training/seminars'workshops and sudy tours,
13) Project reporting and management.

2.1 Objective of thisactivity

This report addresses the activities supporting the SEMIS [1 Objective 1 (Assessthe
avalability of useful and rdevant datafor planning purposes), and specificaly Output 1 —
Available Dataand Data Ggps. The product is this report on the availability and accessibility
of data and data gaps.

2.2 Approach

The following steps were used in determining the availability and accessibility of data and
data gaps.

1) Review outputs of earlier projects (SEMIS| and SEF);

2) Identification of core datasets required for andyss,

3) Inventory of avalable datasets using the Data Cata ogue; and
4) ldentification of data gaps.

3.0 Review of earlier projects

This section summarizes the main points of the earlier projects and presents
recommendations on ways to improve upon the results.

3.1 Subregional Environmental Monitoring and Information System (SEMI1S1)

SEMIS| isthe Technical Assistance project financed by the Asian Development Bank (T.A.
No. 5622-REG), which was the precursor to the current SEMIS 11 project.

SEMIS | was gpproved in January 1995 and was completed in November 1999. There were
17 different ouputs from the SEMIS | project, with responghbility for individua outputs
varying between the Center, the ADB project team headed by Roche Internationa of Quebec,
and the Mekong River Commission. This review will focus primarily on the following
outputs: (1) core dataset definition, (2) spatid database design, (3) data standards, (4)

metadata standards, and (5) cata ogue of data holdings.



3.1.1 Output 1—Core Dataset Definition

A core dataset is defined as

“Identification and description of the ‘core’ or ‘minimum’ set of spatid information needed
to support nationd and subregiona environmenta assessment, decison making, and
environmenta reporting.”

Ancther definition used is,

“The badic, frequently required data necessary for the range of environmentd decisions
which will arisein subsequent years.”

The core dataset definition resulting from the SEMIS | activities was designed to support a
wide range of nationd and subregiond environmenta dedson making and andyss. By
definition, the core data sets would be collected and integrated across the GM S countries
according to established guiddines and standards, thus making them useful to avariety of
decison makersin atimey fashion.

The SEMIS| activities which lead to the core dataset definition were:

review of previous sudies of rdevancein the region
preparation of adraft set of core datasets

consultation with the Sx countries, and

consolidation of the findingsinto the find core datasat definition.

The following are the 13 core datasets as defined by the SEMIS | team:

Infrastructure

Soil Class

Vegetation Cover

Air Quality Measurements
Demography

Climate Zonation
Adminigtrative Boundaries
Topography (and Hydrography)
. Land Use

10. Geology

11. Mgor Harvesting Activities
12. Water Qudity Measurements
13. Soil Andyss Samples
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Topography and hydrography

While definitdy reated, topography and hydrography, in my opinion should be tregted as
separate data layers.  These daa layers can be derived independently using modern
technology (i.e. LIDAR and interferometry) and many users may wish to use one or the other

independently.
Data collection issues

Infratructure, administrative boundaries, topography, and to some extent, vegddive cover
ad land use ae dl ddaa layers which hidoricdly can be found on traditiond topographic
maps.  Initid data collection efforts can concentraie on the digitization of exising map
features from paper maps. A shortfdl to this gpproach, however, is that you are congrained
by the interpretations performed by the origind mapmeker.  Quedtions that must be
conddered include what features did they actudly collect, and what cdassfication scheme
did they use and does it match your own? The best gpproach is to clearly document the map
features collected and the classfication scheme used, preferably in a sandard metadata
format, so that subsequent users know exactly what kind of information is present in the data
Sets.

The dandards for the core datasets as defined by the SEMIS | project have established
guiddines for feeture collection (at leest in the case of infragtructure), which have not
conddered the origind data source. For example, the attributes available to the map feature
“Man Road’, indude the following posshilities internationd, nationd, and secondary.  This
is a veary generic, ample cdassfication scheme.  However, the mogt likdy data source for
these map features will be the nationd 1:250,000 scde topogrgphic maps. Roads on these
maps are classfied according to surface type and number of lanes. There is no cdear and
relisble trandation from that scheme to the other. Determination of whether a road is
naiond or internationd may be very subjective. Besdes taking advantage of the exiding
map symbolization (and classfication scheme), a scheme based on obsarvable characteridics
is preferable to one based on interpretation of afestures use.

Framework perspective

Ancther perspective to condder is that from the Federd Geogrgphic Data Commission
(FGDC). The FGDC has identified a set of data layers it has named the “Framework”. These
data layers are the common themes needed by mogs data users and include trangportetion,
hydrography, geodetic control, digitd imagery, boundaries, devation, and cedagtrd layers.
To make the use and didribution of framework deta essier, the FGDC is proposing certain
technicd, operationd, and inditutiond contexts such as a fedurebased daa modd,
permanent fegtureidentification codes, references to datums, and metadata.

While the core data lig proposed by SEMIS | is more inclusve, having been designed with a
more specific user base in mind, many of the concepts behind the framework desgn would
aoply and it may be worth examining in more detail. See the FGDC Framework webste at
http://mww.fgdc.gov/framework/framework.html.




Additional core data layers

Ancther data layer usudly listed as a core dataset is imagery. Imagery can be in many forms,
induding digitized ar photos digitd orthoimagery (arphotos processed to  remove
digortions due to terrain rdief), satdlite imagery, and scanned paper maps. Landsat 7 ETM+
senes are relativedy low cost and have no redidribution redrictions (the daa is not
copyrighted). Landsat scenes are an excdlent data source for a variety of map festures, from
basic infrastructure to land cover.

Scanned paper maps ae an inexpensve dterndive to peforming vector dgtizing of
topographic maps.  The origind paper maps can be scanned wherever a sarvice provider has
large format scanning capability and then the raser image can be georeferenced using
sandard geoprocessing software.  The result is a georeferenced image of the topogrgphic map
that can be used for a number of agpplications, ranging from performing heads-up digitizing of
map features to serving as an inexpensve base map for other project data

Sope and aspect are two data layers often critical to certain kinds of andyss. While these
layers are derivable from the eevation dataset, some condgderation might be given to having
these layers pre-exiding, for those usars who may not have the capecity to create them
themsdaves.

While the data layer, Water Qudity Measurements, is one of the core datasets, environmenta
impact andyds could benefit from more dealled surface and subsurface hydrologic data
Currently only weater sample dtes are pecified, liging various characteristics of the sample
(pH, oconductivity, chemicd andyds eic.). Additiond measurements  like depth to
groundwater, surface water hydrographs, basn ddineation, and subsurface flows would be
vauable to performing andysis of potentid impacts of development projects.

Responsibility for data layers

Cregting lists of core, required data sets is a useful exercise to peform. It gets the
dekeholders thinking about what kinds of datasets they may regulaly require in ther
decisorn-making activities. However, for these data layers to become more than “wish ligts’
on paper, regponshbility must be assumed for their credtion, mantenance, and digribution.
One of the wesknesses of the SEMIS | output concerning core datasets is the lack of a strong
assgnment of responghility for the individua datasts. One approach to this is to get the
aopropriste agency or group most digned with a paticular data layer to Sgn on as the data
supplier for that data st. For example, the government agency responsible for forestry may
be the bes equipped to provide the vegetation cover data layer.  The transportation
department would be mogt likdy to provide a leest some of the infrestructure layer. Of
course, this will not work in many cases, and in the GMS countries, only a handful of
agencies may be capable of creating and didtributing geospetid data. This brings us back to
the basic underlying premise for the SEMIS projects — establish among the GMS countries a
mechanisn for the efficent exchange of geospatid daa for timdy economic and
environmenta planning.

3.1.2 Output 2— Spatial database design

From the SEMIS | implementation document — A conceptud level spatid database design for
a hiegachicd subregion wide GIS to support naiond and subregiond environmentd



assessment, decison meking and environmenta reporting.  The desgn should condder a
digributed sysem of inter-linked spatial databases a the nationd level (target scde 1:50K)
which can be integrated into a subregiona GIS (target scde 1:250K). The primary function
of the database is to manage and anayse the Core Dataset defined in Output 1.

The SEMIS | team used a lig of criteria to hep govern the development of the conceptud
database design. The database should be:

Decentrdized,

Hierarchicd,

Spatidly based,

Expandable and flexible,

Easy to useand maintain,

Built usng gppropriate technology,

Compatible with UNEP State of the Environment Database, and
Compatible with Existing Subregiona Databases.

The conceptual database design is reasonable and logicd in its dructure. A naiond hub in
eech country acts to obtan and exchange daia with other countries usng the standard
exchange formats. The subregiond hub, probably an internationd agency such as UNEP or
MRC, will link to the nationa hubs and other internationad agencies to exchange data.

A key component of the design is the concept of decentraization and thet there should be no
duplication of data At the nationd leve, a number of different agencies will hold various
components of the core datasets. Data exchange would occur through the hub agencies.

The SEMIS functiond design discusses the kinds of functions that will be required of a
SEMIS system to support environmental monitoring and reporting:

Manage Core Datasets
Manage Non-core Datasets
Produce SEMIS Outputs
Manage Auxillary Datasets
Manage Dataset Availability
Manage Dataset Exchange
Convert Existing GIS Datasets

The subsystem “Produce SEMIS Outputs’ contains mgjor subcomponents:

Spatia Data Management
Spdid Data Analyss
Spatid Output and Display
Non-spatid Andyss

To provide these kinds of functions, a full function GIS is required. The SEMIS report
indicates not every participating agency will nead to have this functiondity and thet it may be
bet initidly to concentrate GIS capability in one or a few centers in each country. For the



magority of users, desktop computers running the latest verson of Arcview will provide this
functiondity.

The FGDC is devedoping a metadata digtribution mechanism that may have implications for
data digribution in the GMS. It is cdled a Data Clearinghouse and is a decentralized system
of servers located on the Internet that contains descriptions of avalable digitd spatid daa
(metadeta). The fundamental god of the Clearinghouse is to provide access to digitd spatid
data through  metadata For more information, see the webdte a
http://mww.fgdc.gov/d earinghouse/clearinghouse.html

3.1.3 Output 3— Data standard for information to be held in national and sub-regional
databases

From the SEMIS | implementation document: Following from the Core Daasat Definition
(Output 1) these dandards and guiddines are to ensure the feashility of data exchange and
integration.  They will include preferred classfication sysems for core data items, spatid
data frameworks and recording standards, and standard data interchange formats. They are
not meant to extend to Sandards for data collection, measurement methods, data coding, or
qudity control procedures.

A great ded of work has gone into developing a detailed data standard for the core datasets.

The generd approach teken was to rely on the organization of experttise for a given daa
layer. For example, the standards adopted for the soil class data set are those defined by FAO
in the Globd and Nationd Soils and Terrain Digital Daabases (SOTER) Procedures Manua
(FAO, 1993).

The attribute scheme for the infrestructure datasets is a bit rudimentary, and as discussed
ealier, the rdaionship between the dedred dassfication scheme and those dready in use
may present a problem.

The main point for discusson here is whether the dandards are, or will be, used. There is
little evidence that the data dandards are currently being used, even by the internationa
agencies in the region. Perhgps as the naiond agencies begin their data collection activities
in eanes, they will follow the proposed dandards More likey, however, is that as the
individua agencies create ther own data sets, they will devise a scheme of their own design,
emphasizing the features and attributes that are important to them. Adhering to standards is a
difficult process, especidly amongst agencies and countries that may not see doing so in ther
best interest.

Spatial data exchange format standard

Internationaly, a great ded of work is going into devisng data exchange formas — Of
particular note are the USGS Spatid Data Trander Standard (SDTS), and the efforts of 1SO
Technicd Committee 211. It was the recommendation of the SEMIS | group to use the
Arc/INFO Export Format for vector GIS data as an interim standard for deta exchange. This
was to be in effect until the ISO 211 standard was complete. As GMS countries will be usng
commercid GIS software packages, it makes sense to use an exiging exchange format
supported by the software.  Arc/INFO Export Format will be suitable in the vast mgority of
Cases.



The ASCIl coded headerless files have been sdeded as the interchange format for raster
files. This is suitable as a basc common format, but in practice, other widdy used ragter
formats will probably be used more often, such as TIFF and GeoTIFF.

3.1.4 Output 4— Metadata standardsfor information to be held in national and sub-
regional databases

The agreed interim standard format for metadata is that developed by UNEP-GRID. This is
dready used in the sub-region and is compatible with the mgor metadatabases of NASA,
CIESIN, WCMC and others. An exiging metadata entry tool, a Microsoft Accessbased
software package developed by UNEP, is available for creation of new metadata files.

This sandard is a good choice for metadata, as it is dready accepted and based on
internationd standards.  Metadata cregtion is a difficult and time-consuming task. If more
complicated metadata dandards were required, it is possble that little metadata would
actudly be crested. The prectice of creating metadata should be reinforced a every
opportunity.  When the traning for the nationd coordinaiors is conducted, a <andard
metadata file should be created for each patial datafile created by the trainees.

3.1.5 Output 5— Catalogue of existing environmental and natural resour ces data
holdings amongst countries of the GM S

The Center maintains a catalogue of datasets held by agencies in the Asan and Pecific
regions. The catdogue is updated every 6 months. The issue reviewed was dated October,
2000. EHeven inditutions contribute information concerning data holdings  They ae
International  Center for Integrated Mountain Development (ICIMOD) in Nepd; Mekong
River Commisson (MRC) in Cambodiaz South Pecific Regiond Environment Programme
(SPREP) in Western Samoa; UNEP-GRID in Bangkok; Landcare Research in New Zedland;
Minigry of Environment in Cambodig Internationa Irrigation Management Ingitute (11IMI)
in  Pakigan; Nationd Mapping and Research Information Authority (NAMRIA) in
Philippines, Department of Environmenta Quality Promotion (DEQP) in Thaand; Nationd
Environment Agency (NEA) in Vietnam; and SENRIC Project (SACEP) in Sri Lanka.

While the Center maintains the list, only those datasets lised under the UNEP-GRID data
holdings may be obtained from that office. For datasets of other agencies one mugt contact
that agency directly using the supplied contact information. Daasats can be digtributed
unconditiondly, digributed with source gpprovd, or made avalddle for in-house use only,
depending on the particular dataset. This service was origindly provided free of charge, but
a $50 per data request fee is now gpplied. The data liging is dso avalable from the UNEP
webgite at http://www.espap.unep.org/fs-datacat.html

The data liging gives the following information for each dataset: code, title, type(vector or
reder), generd location, dae, scde and dze of digitd file  This liging is a wonderful
resource for those looking for spatid data From the webdte verson, users can access
metadata listings for a sdlected subset of the datasets listed. Metadata files need to be crested
for dl the datassts liged in the catdogue. Actud data requests seem to be very infrequent,
with gpproximately 2 requests coming in to te Center in the past year. When a data request
is recaived, it must be made clear to the user that a fee is required. Then the appropriae files
ae found on the sored CD-ROMs and copied to the medium of choice, ather 35 inch



diskette, or CD-ROM. Occasondly the user will request some additiond processng, such as
data subsetting, or conversion to other coordinate systems.

Hopefully, in the future, additiond agencies will participate in this daa liding. Currently, of
the GMS countries, Lao, Myanmar, and China are not represented in the Data Cataogue.
There are dso undoubtedly many more agencies that have geospatid datasets that are not
currently paticipating in the catdogue. Also, the mgority of the datasets liged in the
cadogue ae smdl scde a 1:250,000 or samdler. Mogt agencies are rductant to meke larger
scde datasts available outsde their depatment, let done to the generd public or other
countries.  Perhgps some kind of incentive can be devised to encourage more participation
and the release of larger scade datasets.

3.2 Strategic Environment Framework for the GM S (SEF project) TA No. 5783

The ovedl objective of the SEF Project is to promote a better understanding of
ewvironmentd and socdd impacts of planed development in the GMS. In paticular,
emphasis is given to the energy/water resource and transportation sectors of the ADB’s GMS
Progranme. A key component is to help ensure that environmental and socid aspects are
conddered a an earlier sagein the planning process than currently tekes place.

SEF outputs incdlude:

A report that will provide a framework of operationd, policy, and inditutiond
recommendations desgned to better ensure the environmentd and socid
sudtainability of economic developmert;

A lig of recommended GMS Technicd Assstance (TA) projects and environmenta
invetments,

A st of maps and GIS databases on basdine conditionsin the region;

A st of maps and GIS databases on GMS environment-development “Hotspots’ and
Highly VauedAress,

GMS devel opment scenarios,

A GIS-based GMS Early Warning and Information System (EWI S).

3.2.1 Early Warning and Information System (EWI1YS)

The EWIS is an interactive software tool, built upon the Arcview software package from
Environmentd Systems Research Indtitute (ESRI). The tool requires Arcview to dready be
inddled on the sysem to work. Through the use of modified menus and tools in Arcview's
grephica user interface, the EWIS presents the user with an easy way of viewing and
pafoming smple queries on GMS datasets.  The system provides information to the user on
Highly Vdued Aress, the environmenta and socid daus of the GMS, development plans in
the GMS, and priority Hotspots. It aso dlows the user to see, in a generd way, possble
impects to proposed development projects. The user can draw a proposed new highway, or
the location of a proposed dam, and the sysem will automaticaly cdculate what other data
layers are affected.

Most of the geospatid data associated with the EWIS is at the 1:1 million scde. Table 1 ligs
mogt of the datasets accessed by the EWIS.  This level of detall is appropriate for viewing
features and relationships a the regiond leve, but the user must keep in mind the condraints
imposed by such a rdatively smdl-scde database.  Arcview will dlow the user to zoom in



dmos indefinitdly, but the gppropricte display scde of the daa can be quickly surpassed,
perhaps leading to incorrect conclusons.

In addition to the regiond daasats, the SEF project is collecting higher resolution data for

specific areas termed “hotspots’.

These are aress determined to represent the conflict

between economic development and environmental and socid gods in the GMS.  Five
hotspot aress have been ddineated in the GMS region. The detailed hotspot andlyss will be
underteken a the 1:250,000 scde using daa provided by the MRC, as wdl as information
collected by the SEF team and by UNEP.

File Name Data Description Scale Source
GMS_bnd.shp Country Boundaries for the Greater Mekong Subregion 1AM UNEP
Asia_bnd.shp Regional Boundaries for other countries in Asia 1.5M ESRI
Gms-+iv.shp Greater Mekong River System 1AM UNEP
Gms-wet.shp Waterbodies in the GMS 1:1M MRC, UNEP,China
Hotspot.shp SEF Priority Hotspots 1:1M SEF
Pov_cam.shp Poverty data for Cambodia - MoE, Cambodia
Pov_lao.shp Poverty data for Lao PDR - STEA, Nat. Stat.
Pov_mya.shp Poverty data for Myanmar - For. Dept. Myanmar
Pov_thai.shp Poverty data for Thailand - UNEP
Pov_viet.shp Poverty data for Vietnam - -

Pov_yun.shp Poverty data for Yunnan 1:1M YEPB
Gms_hva.shp Highly Valued Areas in the GMS 1AM SEF
Mrc_forest.shp MRC forest cover for the lower Mekong Basin 1:250K MRC
Wwf_bio.shp WWEF for Nature Biodiversity Priorities for the forests 1AM WWF
Mrc_wet.shp MRC data for wetlands in the lower Mekong Basin 1:250K MRC
Unep_land.shp UNEP Landcover data for SE Asia 1AM UNEP
Gms_pa.shp Protected areas in the GMS 1AM UNEP
Gms_road.shp Roads in the GMS 1AM UNEP
Gms_road_prj.shp Proposed ADB road projects 1:1M ADB
Gms_dam.shp Current Dam locations 1:1M UNEP
Gms_city.shp Locations of cities 1AM UNEP
Gms_prov.shp Provincial boundaries in the GMS 1AM UNEP
Gms_dist.shp District and county boundaries in the GMS 1:250K MRC

Table 1 — Datasets used by the EWIS

4.0 Review of Available Digital Geospatial Datasets

The primary document used for this review was the Data Catdogue, published by Center,
October 2000. The procedure used for review was to examine the lig of Core Datasets and
then populate a table, indicating a dataset file name where it was determined that it satisfied
the Core Datasat definition. In this way, the tables in appendix 1 were condructed, showing
where datasets were avalable, and where they were not. A limitation to this method was that
the actud datasets were not examined, only the short description in the Data Catdogue, or in
ome caxes, an actud metadata liging, was dl that was avaldble for determining suiteble
matches to the Core Data list.

A seies of agteisks (*) in the file code fidd indicates no match was found in the Daa
Catalogue for this entity. No tables were generated for China or Myanmar, as very little data
a thelarger scdesislisted in the Catalogue for these countries.



More datasets exist than whet is lised in the Data Catalogue, especidly for Thaland. These
additiond datasets need to be documented as to their exigence, ether in the Daa Cataogue,

or in aseparde liging.
4.1 Map accuracy issues

Throughout the SEMIS | reports and other related documents, there has been little mention of
map and data accuracies. It is usudly desrable to determine the level of accuracy of a given
map or sies of maps.  There are many kinds of accuracy assessment, including how
complete a map is (i.e for a road map, ae dl the exiding roads depicted on the mgp?), the
atribution (does that road have the correct identifier?), to podtiond accuracy (is the road
shown in the right place). There is dso asolute and rdative podtiona accuracy (not only is
the road in the right place, but is that house on the correct Sde of the road?). Accuracy
asessment can vary from a rigorous examingion of esch dataset, to a datisticadl sampling of
sdected datasats.  Generdly you can rely on the process (techniques and methods used to
cregte the map) to retain the desired quality and accuracy in the product (find deataset), but
occasiondly verification is desred to be cetan the required accurecy is indeed being
achieved. | recommend cregting some data vaidation plan that includes assessment of map
accuracy and gpplying it to datasets generated by the project. Appendix 2 discusses how U.S.
National Map Accuracy is defined and measured.

4.2 Map projectionsand coor dinate systems

Some mention needs to be made of which map projections, datums, and coordinate systems
are to be used for the SEMIS |l project. As mogt of the map datasets are being digitized from
exiging map sources, they will alreedy have some projection and be cast on a particular
daum. Will dl daasats be trandormed into a common set of daum, projection and
coordinate sysem? Geogrgphic coordinates are a good generd purpose coordinate system,
but the user often must trandform the datasat into a projected mep before they can eedly
make measurements.  Arcview will dlow the dataset to reman in geographic coordinates and
automaticdly perform a trandormation to a specified projection o0 tha disgance and aea
measurements can be teken. In Arcview, if some of your data is in geographic, dl other data
used in that view must aso be in geographic for proper registration to occur.

4.3 Recommended data scales/r esolutions

The key to edablishing recommended data scdes is to examine the kinds of measurements or
andysis one hopes to perform with the data To use the EWIS from the SEF project as an
example, its primary objective is to provide users with an overview of vaious developmentd
and environmentad aspects of the GMS region and dlow for identification of potentid
impacts of proposed developments. Mogt of the data layers being used by the EWIS are a
the 1:1 million scde. If we dlow that the datasets meet a levd of horizonta accuracy
commensurate with the U.S. National Map Accuracy Standard (which may not be the case), a
wedll-defined point in the dataset can only be expected to be within goproximatidy 500 meters
of its true horizontd pogdtion. This is only a rough edimae and will vary according to a
number of factors. For the EWIS application, this is an acceptable vaue, as users will not
(hopefully) be trying to meke messurements a a resolution finer than this  The horizonta
accuracy of curvilinear features will probably not be as rdidble as wdl-defined points and
when you overlay multiple layers, you must account for the possble accumulation of erors.
Scde dso implies a cartain level of content detail. A road layer created at the 1:50,000 scde



will have more dealed roads (both in showing smdler roads and more detal of the
linework) than aroad map & ascde of 1:250,000.

For andyss and planning purposes a the regiond scde (the extent being across severd GMS
countries), a map scde from 1:500000 to 1:1 million is ressonable  For more detaled
andyss a the leve of area hotspots (extents of about 300 kilometers), a mgp scde of
1:250000 or larger is dedrable  This scde implies a maximum pogtiond eror of well-
defined points of about 130 meters  Agan, these podtiond eror cdculdions are rough
esimates, and there are many variables that should be considered.

4.4 Data accessibility

For the daasats lised in the Data Cadogue, access can be consdered far to good.
According to the documentation associated with the Catdogue, the usr smply mails a daa
request form to the appropriate agency indicaing the datasets dedired, digtribution media, and
any specid requirements.  Depending on the data requested (and possibly on the agency
being dedt with), the process of requesting and then receiving a particular datasst may take
anywhere from a few weeks to severd months. An added complication is the fact that some
agencies are charging didribution fees and are not advertisng this fact. Also, the dataset
description should be more detailed, so that the users can be sure of getting the datasets they
require.

While this datasst digtribution scheme is not as convenient as online Internet access, it is
better than nothing and has the added convenience of bringing together datasets from a
vaigy of agencies in the region. Possble wesk links include the need for continuity of
communication between a coordinator a the UNEP office and contacts at the respective
agencies and the edtablishment of efficient locd data archives & each agency. As the
technological infrastructure improves in the region, migration to some Internetbased data
distribution will be eesier because of the current scheme.

5.0 Datagaps

In reviewing the avalable data compared to the desired core datasets, severd data gaps are
noticed. Consggent among the various GMS countries is the gpparent lack of certan
infragtructure layers, such as dectric trangmisson lines, pipeines, dams, ports and arports.
The SEF project does use a byer in its EWIS software for dams in the GMS region, but the
source scae is 1.1 million.  Given adequate topographic maps, these data layers could eesly
be callected in aminimd amount of time.

Ancther layer typicdly not avalable is the ar qudity measurements. These would most
likely be large amounts of tabular deta linked to a point location. If the source for the tabular
data can be obtained, cregtion of spetid data layers would be fairly easy. The same is true for
the demography and water quality data layers.

The last group of data layers consgently not avalable are the Mgor Harvesing Activities
datasets, including agriculture, forestry, mining, and fisheries. These data layers are defined
primarily as dtributed polygons & the province or didrict level. If the tabular data can be
obtained, linking it to exiding provindd or didricc spaid daa would be farly
sraightforward.



6.0 Conclusion / Recommendations

This report addresses Output 1 of the SEMIS Il project — Avallable data and data ggps. The
gpproach used was to review the outputs of the SEMIS | and SEF projects, identify those core
datasts required for andyds, inventory avalable datasets usng the Data Catadogue, and
identify the data gaps. Areas of gpparent data gaps include:

Infragtructure (electric transmission lines, pipeines, dams, ports, and airports),
Air quality measurements,

Demography,

Water quality measurements, and

Mgor harvesting activities.

The core dataset ligt, data standards, and metadata sandards as defined by the SEMIS | team
were examined and the following are suggested improvements:

Separate topography and hydrography into separate layers or themes,

Condder feature classfication schemes and talor to meet requirements and existing
data sources,

Congder applying a framework gpproach to the SEMIS |1 database activities,
Possible additiona core detalayersinclude:
0 Remotdy sensed imagery,
0 Radter topographic maps,
0 Sope and aspect, and
o Detaled hydrologic information;
Assign responsbility for detalayers;
Use an eadlly populated metadata tandard;
Ardc/Info export files are a suitable interchange format;
Devise and use a data validation and accuracy assessment plan;
Address the issues of multiple datums, projections, and coordinate systems,
Clearly advertise data digtribution fees;
Strengthen procedures for maintenance of the database and the data catalogue; and
Generate metadata files for dl data cataogue listings.



Entity

Infrastructure

Main Road

Railway
ElectricTransmission Line
Pipeline

Dam

Port

Airport

Soil Class
Soil Unit

Vegetation Cover
Land Cover Unit

Air Quality Measurements
Air Quality Observation

Demography
Demographic Unit

Climate Zonation
Agro-climatic Zone

Administrative Bdys
Administrative Unit

Topography
Elevation

Water Boundary / Body

Land Use
Land U se Unit

Geology
Geological Unit

Major Harvesting
Activities
Agriculture
Forestry

Mining Location
Fisheries

Water Quality Meas.

Soil Analysis Samples

File Code Scale Date

ALLO008 250,000
Kkkkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk
*kkkkkkkkhkkkkkhkkkk
kkkkkkkkkkkkkkkkkk
Kkkkkkkkkkkkkkkkkkk
ALLO008 250,000
THA 0028 1,500,000 1991
THA 0033 1,000,000 85-86
THA 0034 1,000,000 92-93
TH-WL 100 250,000 1997
ALLOO008 250,000
Kkkkkkkkkkkkkkkkkkk
K*kkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk
ALLO008 250,000
TH-AMO001-017 50,000 1969
ALLO008 250,000
ALLO008 250,000
ALLOO008 250,000
TH-GLOO08 - 100 250,000

Kkkkkkkkkkkkkkhkkkkk
Fhkkkkhkkkdhkkkkk k
Kkkkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk

Kkkkkkkkkkkkkkhkkkkk

Kkkkkkkkkkkkkkkkkkk

Appendix — 1: Thailand Available Datasets

Comments

Provincial datasets from OEPP
(ALLO0OS refers to CD-ROM)

Provincial datasets from OEPP

Forest-Nonforest of Thailand
Land Cover map of Thailand (85-86)
Land Cover map of Thailand (92-93)

Wetlands in the Mekong Corridor, Thailand

Provincial datasets from OEPP

Provincial datasets from OEPP

Administrative maps of NE Thailand from MRC

MRC DTM's ?
Provincial datasets from OEPP
Provincial datasets from OEPP

Provincial datasets from OEPP

Geological maps of NE Thailand from MRC



Entity
Infrastructure
Main Road
Railway
ElectricTransmission
Line
Pipeline
Dam
Port
Airport

Soil Class
Soil Unit

Vegetative Cover
Land Cover Unit

Air Quality Meas.
Air Quality Observation

Demography
Demographic Unit

Climate Zonation
Agro-climatic Zone

File Code

NEA3
NEA3

kkkkkkkkkkkkkkkkkk

*kkkkkkkkkkkkkkkkk
Fkkkkkkkkhkkhkkhrx
Fkkkkkhkkhkkkkkhkx

kkkkkkkkkkkkkkkkkk

VN-SL 001
VN-SL 002
NEA 30
NEA 31
NEA 32
NEA 33
NEA 34
NEA 25
NEA 26
NEA 27
NEA 29

VIE 0005
VIE 0006
NEA3
NEAS
NEAG
NEA 7
NEA 38
NEA 40

W-MT 001

NEA 4

NEA 50

Scale

250,000
250,000

250,000
250,000
250,000
250,000
250,000
250,000
250,000
1,000,000
250,000
250,000
250,000

1,000,000
1,000,000
250,000
500,000
500,000
500,000
250,000
250,000

500,000

100,000

1,000,000

Date

1997
1997

1989
1989
1997
1994
1990
1994
1994
1996
1994
1997
1994

85-86
92-93
1997
1997
1997
1997
1995
1987

1993

1997

1997

Comments

Topography map of vietnam
Topography map of vietnam

Soil Map of Mekong delta

Soil Map of Mekong delta (raster)

Soil Map of north -west area of Vietham

Soil Map of Mekong river delta

Soil Map of Centro-highland Tay nguyen

Soil Map of Centro-coastal area of Viethnam
Soil Map of South-East area of Vietnam

Soil Map of Vietham - FAO/UNESCO classifi.
Soil Map of Vietnam - former Soviet Union class.
Soil Map,NW area of Vietham - FAO/JUNESCO
Soil Map of Red river delta

Land Cover map of Vietnam 85-86

Land Cover map of Vietnam 92-93

Topography map of Vietham

Database of forestry cover of Vietham (1943)
Database of forestry cover of Vietham (1983)
Database of forestry cover of Vietnam (1995)
Ecological Map of Red river delta

Ecological Map of Mekong river delta of Vietham

Meteo-monitoring Stations ?

Demography map of Vietnam

Climate map of Vietnam (precip and temp)

Appendix — 2: Vietnam Available Datasets



Administrative Bdys

Administrative Unit W-AM 001

NEA 1
NEA 2
NEA 3
Management Areas NEA 8

Topography
Elevation
VIE 0004
VN-IN 001
LM DN 005
LM-DN 006
LM-DN 007
LM-DN 026
LM DN 004

Water Boundary / Body

Land Use

Land Use Unit W-LU 001
NEA 20
NEA 21
NEA 22

NEA 23

NEA 28

Geology

Geological Unit NEA 9
NEA 10
NEA 11
NEA 12
NEA 24

Major Harvesting Act.
Agriculture

Forestry

Mining Location
Fisheries

*kkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk
*kkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkk

*kkkkkkkkkkkkkkkkk

Water Quality Meas.

*kkkkkkkkkkkkkkkkk

Soil Analysis

250,000

250,000
1,000,000
250,000
100,000

5 minute
250,000
250,000
250,000
250,000
250,000
250,000

250,000
1,000,000
250,000
750,000
1,000,000

250,000

500,000
200,000
200,000
500,000
1,000,000

1993

1997
1997
1997
1997

1986
1956
1956
1967
1954
1955

1993
1992
1992
1992
1995

1994

1980
1995
1995
1980

Administrative Boundary in Mekong delta
(raster)

Administrative map of Vietham
Administrative map of Vietnam

Topography map of Vietham

Database of Protected Areas, NP of Viethnam

MRC DTM's ?

Derived from ETOPO5

Inundation Map of Mekong delta (raster)
Drainage map - Ca Mau

Drainage Map -Vinh Loi

Drainage Map - Cai Nuoc

Drainage Map - Hoai Nhon

Drainage Map - Saigon

Landuse map of Mekong delta (raster)
Landuse Map of Vietham

Landuse Map of Vietnam

Landuse Map of Vietham

Land Map Unit (Land evaluation map) of
Vietnam

Land Map Unit (Land evaluation map) of
Vietnam

Geology map of Vietnam

Geology map of Vietham

Geology map of Northern part of Vietham
Hydrogeology map of Vietham
Geomorphology map of Vietnam

Appendix —2: Vietnam Available Datasets (cont.)



Entity
Infrastructure
Main Road
Railway

ElectricTransmission Line

Pipeline
Dam
Port
Airport

Soil Class
Soil Unit

Vegetation Cover
Land Cover Unit

Air Quality Meas.
Air Quality Observation

Demography
Demographic Unit

Climate Zonation
Agro-climatic Zone

Administrative Bdys.
Administrative Unit

Management Areas

Topography
Elevation

Water Boundary / Body

File Code

CAMO0018
CAMO0018

kkkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk
Fhkkkkhkkhkkkhkhkx
*kkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkk

CA-SO 001

CAM 0041
CA-VE 001

CA-LU 1010
CAM 0044
CAM 0045

*kkkkkkkkkkkkkkkkk

Kkkkkkkkkkkkkkkhkkkk

CAM 0017

CA-AM 100
CA-AM 101

kkkkkkkkkkkkkkkkkk

CAM 0007

CAMO0019

CAM 0021
LM-DN 001
LM-DN 002
LM-DN 003
LM DN 004
LM DN 018
LM DN 019
LM DN 020
LM DN 021
LM DN 022
LM DN 023
LM DN 024
LM DN 025

CAIN 001
CA-WB 100

Scale

1,000,000
1,000,000

500,000

1,000,000
1,000,000

250,000
1,000,000
1,000,000

2,000,000

500,000
500,000

5 minute
1,000,000
2,000,000

250,000
250,000
250,000
250,000
250,000
250,000

250,000

250,000

250,000

250,000

250,000

250,000

500,000

250,000

Date

1988
1988

1986

1971
1971

1993
85-86
90-91

1968

1988
1968
1954
1955
1954
1955
1954
1954
1954
1954
1954
1954
1954
1954
1982
1993

Comments

Roads, Railroads map of Cambodia
Roads, Railroads map of Cambodia

Soil Map of Cambodia

Vegetation Map of Cambodia
Vegetation Map of Cambodia (same as
above?)

Landuse land cover map of Cambodia
Land Cover m ap of Cambodia (85-86)
Land Cover map of Cambodia (90-91)

Climatic Zones map of Cambodia

Cambodia Provincial Boundaries
Districts Boundaries

MRC DTM's ?

Derived from ETOPO5

Rivers, Lakes, Islands map of Cambodia
Drainage (Flooded area) map of Cambodia
Drainage Map- Phnom Penh

Drainage Map - Prey Veng

Drainage Map -Long Xuyen

Drainage Map - Saigon

Drainage Map - Battambang

Drainage Map - Siemreap

Drainage Map - Stung Treng

Drainage Map - Veune Sai

Drainage Map - Chanthaburi

Drainage Map - Pursat

Drainage Map - Kratie

Drainage Map - Sre Khtum

Inundation Map of Cambodia

Drainage and open water bodies of Cambodia

Appendix — 3: Cambodia Available Datasets



nd Use
nd Use Unit

ology
xological Unit

jor Harvesting Act.
Jriculture

restry

ning Location
sheries

ater Quality Meas.

il Analysis Samples

CAM 0038
CALU 100
CALU 001
CALU 002
CA-LU 003
CALU 101

LM-GL 100

kkkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk
kkkkkkkkkhkkkkkhkkkk

kkkhkkhkkhkkhkkhkk

kkkkkkkkkkkkkkkkkk

*kkkkkkkkhkkkkkkkkk

2,000,000
250,000
250,000
250,000
250,000
250,000

1,000,000

88-89
1991

1993

1988

Reconnaissance Landuse Map of Cambodia
Landuse Map of Cambodia

Landuse map of Tonle Sap area

Landuse map of Sambor area

Landuse map of Stung Treng area

Landuse land cover map of Cambodia

Geology of Cambodia, Laos, Vietnam

Appendix — 3: Cambodia Available Datasats (cont.)



Entity

Infrastructure

Main Road

Railway
ElectricTransmission Line
Pipeline

Dam

Port

Airport

Soil Class
Soil Unit

Vegetation Cover
Land Cover Unit

Air Quality Measurements
Air Quality Observation

Demography
Demographic Unit

Climate Zonation
Agro-climatic Zone

Administrative Bdys.

Administrative Unit
Management Areas

Topography
Elevation

Water Boundary / Body

Land Use
Land Use Unit

File Code

LAO 0015
LAO 0015

Fhkkhkkkkkhkkhkkhx
Fhkkkkkkkkkkkhkkkx
Kkkkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkk

Kkkkkkkkkkkkkkkkkkk

LAO 0020

kkkkkkkkkkkkkkkkkk

Fhkkkkkhkkkkkhkkkhk

LAO 0014

LAO 0017

kkkkkkkkkkkkkkkkkk

LAO 0004

LAO 0016
LM-DN 046
LM-DN 049
LM-DN 050
LM-DN 051
LM-DN 052
LM-DN 013
LM-DN 017
LM-DN 029
LM-DN 031
LM-DN 034
LM-DN 035
LM-DN 036
LM-DN 037
LM-DN 038
LM-DN 040
LM-DN 041

LAO 0019

Appendix — 4: Lao Available Datasets

Scale

1,000,000
1,000,000

1,000,000

2,000,000

2,000,000

5 minute
1,000,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000
250,000

Date

1988
1988

92-93

1968

1988
1955
1955
1954
1954
1954
1954
1962
1955
1955
1954
1954
1962
1962
1954
1955

1,000,000 88-872-39

Comments

Roads, Railroads map of Laos
Roads, Railroads map of Laos

Land Cover map of Laos

Climatic Zones map of Laos

Provincial Map of Laos

MRC DTM's ?

Derived from ETOPO5

River, Lakes, Islands map of Laos
Drainage Map - Si Mao
Drainage Map- Luang Nam Tha
Drainage Map - Lai Chau
Drainage Map - Dien Bien Phu
Drainage Map - Muong Ngoi
Drainage Map- Ben Giang
Drainage Map - Muong May
Drainage Map - Xaignabouri
Drainage Map - Muong Nan
Drainage Map - Luang Prabang
Drainage Map - Cua Rao
Drainage Map - Vang Vieng
Drainage Map - Khamkeut
Drainage Map - Vinh

Drainage Map - Thakek
Drainage Map - Ban Don

Landuse map of Laos



Geology
Geological Unit

Major Harvesting
Activities
Agriculture
Forestry

Mining Location
Fisheries

Water Quality Meas.

Soil Analysis Samples

LM-GL 100 1,000,000 1988 Geology of Cambodia, Laos, Vietnam

*kkkkkkkkkkkkkkkkk
*hkkhkkhkkkkkkkkkk
kkkkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkkkk

kkkkkhkkhkkdkkkkhx

kkkkkkkkkkkkkkkkkk

Appendix — 4: Lao Avallable Datasets (cont.)



United States National Map Accuracy Standards

1. Horizontal accuracy. For mapson publication scaes larger than 1:20,000, not more

than 10 percent of the points tested shdl be in error by more than 1/30 inch, measured
on the publication scale; for mgps on publication scaes of 1:20,000 or smdler, 1/50
inch. These limits of accuracy shal goply in dl casesto postions of well-defined
points only. Wel-defined points are those thet are eesily visble or recoverable on the
ground, such asthe following: monuments or markers, such as bench marks, property
boundary monuments; intersections of roads, railroads, etc.; cornersof large buildings
or sructures (or center points of small buildings); etc. In genera what iswell defined
will be determined by what is plottable on the scale of the map within /100 inch.
Thus while the intersection of two road or property lines meeting a right angles
would come within a sengble interpretation, identification of the intersection of such
lines meeting a an acute angle would obvioudy nat be practicable within /100 inch.
Smilarly, features not identifiable upon the ground within close limits are not to be
congdered astest points within the limits quoted, even though their positions may be
scded dosdy upon the map. In this dass would come timber lines, soil bounderies,
€tc.

. Vertical accuracy, as gpplied to contour maps on dl publication scaes, shdl be such

that not more than 10 percent of the devationstested shdl be in error more than one-

haf the contour intervd. In checking eevations taken from the map, the apparent

vertical error may be decreased by assuming a horizontal displacement within the
permissible horizonta error for amap of that scale.

. Theaccuracy of any map may be tested by comparing the positions of points whose
locations or eevations are shown upon it with corresponding positions as determined

by surveys of ahigher accuracy. Tests shdl be made by the producing agency, which
shdl aso determine which of its maps are to be tested, and the extent of the testing.
Published maps meeting these accur acy requirements shdl note this fact on their
legends, asfollows: " This map complies with National Map accuracy Standards.”
Published mapswhose errorsexceed those afor estated shdl omit from their
legends al mention of standard accuracy.

. When a published map isa considerable enlar gement of amap dawing

(manuscript) or of apublished map, that fact shal be stated in the legend. For
example, "Thismap is an enlargement of a 1:20,000-scale map drawing,” or "This
map is an enlargement of a 1:24,000-sca e published map.”

. Tofacilitateready interchan ge and use of basic information for map

construction among al Federd mapmaking agencies, manuscript maps and published
maps, wherever economicaly feasible and consistent with the uses to which the map
isto be put, shal conform to ltitude and longitude boundaries, being 15 minutes of
latitude and longitude, or 7.5 minutes, or 3-3/4 minutesin Sze.

Appendix — 5:  United States Nationd Map Accuracy Standards



