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TROPIS: Tree Growth and Permanent Plot

Information System

Jerome K. Vanclay*

ABSTRACT

TROPIS, the Tree Growth and Permanent Plot Information System, contains five elements: (1) a network of
people willing to share permanent plot data and tree growth information, serviced by newsletters and infor-
mation sources hosted at http://www.cgnet.org/cifor/research/tropis.htmi for available from CIFOR), (2} an
index of people and institutions holding permanent plot data, (3} a database management system to assist more
efficient data management, (4] a system to facilitate site - matching by identifying comparable sites and
allowing foreign data to be used when no local growth information exists, and (5} an inference system to allow
growth estimates to be made in the absence of empirical data. The index or metadatabase contains references
to 12,000 plots with 3,000 species provided by 100 contributors, and is growing at about 1,000 plots per month.
Searches of the database are welcomed, and may be directed to the author.
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INTRODUCTION

TROPIS is the acronym for the Tree Growth and
Permanent Plot Information System sponsored by CIFOR,
the Center for [nternational Forestry Research, to pro.
mote more effective use of existing data and knowledge
about tree growth. Several recent reviews report a paucity
of long-term studies in terrestrial ecology (e.g., STRAYER
ef al., 1986; TiLMaN, 1989); this presumably relates mare to
the availability of data from long termn permanent plots,
rather than the existence of such studies. TROPIS attempts
to redress this situation by drawing attention to existing
studies. TROPIS is concerned primarily with information
about permanent plots and tree growth in both planted and
natural forests throughout the world. It has five compo-
nents:

1. a network of people willing to share permanent plot

data and tree growth information;

2. anindex (metadatabase) of people and institutions

with permanent plots;

* Center for International Forestry Research,
) Box 65% [JKIPWB, Jakarta 10085,
Indonesia

J . For plann. 4:1-5(1998)

3, a database managemaent system to promote more
efficient handling of data;

4, site-matching software to facilitate use of supple-
mentary data from comparable sites; and

5. an inference system to allow growth estimates to
be made in the absence of empirical data.

THE NETWORK

TROPIS is about people, and about information. So
unless they request otherwise, all contributors and clients
of TROPIS are placed on the mailing list of TROPIS -
Update, a twice-a-year information sheet informing of re.
cent developments and progress. At present, TROPIS -
Update goes to about 200 people by email, and to a further
200 by regular mail. Gthers are also welcome to subscribe,
and may do so by sending an email to listserv @cgnet.com
with the message “subscribe tropis” or by contacting the
author. Back issues of TROPIS - Update are archived at
http://www cgiar.org/cifor/research/tropis.html.

TROPIS also provides information via the internet, at
http://www.cgiar.org/cifor/research/tropis.html. In addi-
tion to the latest information on TROPIS, this site offers
advice on how to contribute and how to search TROPIS,



and offers hypertext links to other sources of lang-term
permanent plot data. Although these other sources may
serve different objectives and have different scales, they
are consistent with the TROPIS objective tn make better
use of existing data. [f you are aware of monitoring efforts
not documented in the TROPIS internet pages. please
bbring them to the attention of the author.

THE INDEX

The core of TRAPIS is the index {or metadatabase!
of peaple und their plots. maintained in a relational
database. The database is designed to fulfill two primary
needs:

1. to provide for efficient cross-checking, error

checking and updating,

2. ta facilitate searches for plots matching a wide
range of specified criteria, including. but not limited
to location, forest type, taxa, plot area, measure-
ment history, ate.

The database structure is outlined in Figure 1, and in
the data entry form in the appendix. The database is es-
sentially hierarchical: the key elemment of the database is
the informant, Each informant may contribute information
on many plot series, each of which has consistent objec-
tives. [n turn, each seties may comprise many plots, each
of which may have a different lucation, a different size, ete.
And each plot may contain many species. A series may he
a thinning or spacing experiment, some species ar prove
nance trials, a continuous forest inventory system, or any
vther aggregation of plots convenient to the informant.
Plots need not be current, and discontinued or abandoned
plnts tay be included provided that the Jocation is known
and the plot data remain accessible, [n addition to details
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of the informant, we try to record details of additiona)
contact people associated with plnts, to maintain continuity
when people transfer, retire or otherwise cease their in-
volvement with the plots. Thos the relational structure re-
vealed in Fig. 1 may appear complex, but ensures data in-
tegrity.

TROPIS currently cuntains references to over 12,000
plots with over 3.000 species in all parts of the world.
When first proposed, the origina) emphasis of TROPIS was
an tropical plantations, but workers dealing with natural
forests bave been particulatly enthusiastic in their support
for this initiative. contributing nver 60% of all entries and
diversifying the content of the index. Tables 1 and 2 give
an indication of the present scope of TROPIS.

At present, secarches ate possible only via mail, fax or
email requests to the TROPIS-courdinater at CIFOR, but
it is anticipated that self-service on lite searching will be
made available soon {assisted searches will continue to be
available for those without Internet access). Clients may
search for plots with specified taxa, lucations (latitude/
longitude or place name!. silvicultural treatment. or other
specified criteria and combinations. Some reguests previ-
ously fulfilled include searches for

 pluts with particular species and/or locations ire-

gions, latitudes, elevations, etc.);

* plots planted with two species and a range of

spacing and thinning treatments; and

plots in Jogged natural forest with several

remeasdres spanning at least 40 years.
The main outcome of such searches is a list of people to
contact, with details of the nature and antount of relevant
data held. A catalogue of past searches is also maintained,
sa that clients with similar requests can be advised of their
commun interests,
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Fig. 1 Simplified representation of the TROPIS metadatabase,
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Tahle 1 Top ten species represented in the TROPIS index.

No. of Plots  Species
964 Finus cartbaea var hondurensis
933 Acacia mangium
798 Eucalyptus cumaldulensis
709 Courymbia cilriodora
596 Pinws caribava
350 Eucalyptus acmenoides
N Gmelina arboreu
297 Euncalvptus crebra
268 Acacia auriculiformis
253 Casste siamea

DATABASE MANAGEMENT

Several sources, including some contributurs to
TROPIS, indicate that tany researchers have some diffi-
culty in compiling field data into an efficient database. In.
farmal surveys of contributors who store data as paper or
ward-processor files revealed difficulties with basic tech-
nical aspects of database design, often rather similar in
nature. TROPIS attempts to eliminate some of this unnec-
essary duplication by providing a standard database sys-
temn free to any contributor who requests it. Such standard
database systems have been proposed before, often with
limited success, but one such system, MIRA (UgaLbz, 1988,
19897, has been used extensively in Latin America for
several yeurs, and appears to meet the basic requirements
of many TROPIS participants. Thus CIFOR has sponsored
the development of a new version of MIRA, based on a
standard platform (MicroSeft-Foxpro! and made multi-
lingual {English, Spanish, and French, plus the ability to
customize ta a fourth language'. The prototype is now
heing tested, and will be available shortly.

COMPARABLE SITES

Researchers studving tree growth are often handi-
capped by the paucity of data. or by the absence of inde-
pendent data to corroborate their findings. Tree ring a-
nalyses are not always possible, so growth data often must
be obtained from direct measurement. Reliable growth
estimates  require permanent plots that have been
remeasured regularly over long periods, and these are not
always available. However, there are many plots world
wide, and some of these may be used if an objective basis
such as homoclime analysis can be used to select corm-
parable growing conditivns. Such analyses are commonly
undertaken to assist species and provenance selection (e.g.,
Baotn, 1990a, b, 1991:, but the issue of identifying com-
parable plots is analogous. Thus TROPIS will include
saftware to enable such comparisons to he enmpleted effi
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Table 2 Top ten countries in the TROPIS index.

Country No. of Dlots
Indonesia 2,937
Australia 1.666
Fiji 533
Brazil B30
Kenya 762
Uganda 634
Malaysia 518
Thailand 434
Bangladesh 336
Honduras 296

ciently. This work is still in progress, but will be accessible
by mail, fax, email and on-line when completed.

OBJECTIVE INFERENCES

Homoclime analyses are useful when data are avail-
able from comparable sites elsewhere, but this ts not al-
ways the case. In some cases, despite judicious searches, no
comparable data can be located. and vet it may still nec
essary to make some forecast about the suitability of a
species on a given site. Despite this difficult situation, it
may still be possible to provide a reasonable estimate, by
making expert inferences from existing knowledge about
the site and about the species under consideratinn. The
PLANTGRO system { HackerT, 1991; HacKkeTT and
VANCLAY, 1997) has been used with some success for agri-
cultural crops, and is being enhanced so that inferences a-
bout tree growth can be made in the absence of empirical
data. A preliminary version of PLANTGRO for trees is
currently being tested, and will soon be available,

PLANTGRO can only make growth predictions un
the basis of information contained in speeific files, and the
construction of these files requires some specialist knowl.
edge and empircal testing. Files for several important tree
species are available at httpy/' 7/ www.cgiar.org / cifor / re
search/tropis.html, but users may need tn construct addi-
tional files for new species. Thus an expert system, INFER,
was developed to help users compile plant -files suitable
suitable for use with PLANTGRQ. INFER presently exists
as 2 paper-based expert systemn, but is being implemented
as a Windows-based package and should soon be availa-
ble on-line as well as a stand-alone package.

HOW TO PARTICIPATE

The objective of TROPIS is to help peuple learn more
about trees and forests, and to help them manage these
resources better. Anyone may contribute information on
their permanent plots to the TROPIS system, pravided that
they agree in principle to share their data with nthers,



subject of course, to a mutually satisfactory agreement
hetween the data owner and the intending user. Conversely,
anyone may use any of the five components of the system,
provided that they respect the rights of contributors.

Subscriptions to TROPIS Update may be emailed di-
rectly to the listsetver, or directed to the author, and any.
nne with internet access may browse the TROPIS internet
pages. [nformation about permanent plots is welcomed
from anyone with the appropriate authority, and may be
submitted to the author using the form in Fig. 2 the ap-
pendix, or using the furm found in the TROPIS internet
pages. At present, searches of the index must be directed
via the author, but on line searching should become avail-
able soon. The other components, MIRA and PLANTGRO,
will soun be available for general use. Their availability
will he announced in TROPIS- Update.
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TROPIS: An index to permanent plots in the tropics.

Piease compiate this form for all plols you know about: Copy as necessary. If you need more space,
add an exira page.

If you would profer to create an ANCH or dbnse file directly, please contact Jerry Vanclay for more datails.

Ahout yourself

Your name:; Positian:

Instilute:

Streel or PO Box:

Town: Country.

Phone: Fax: E-mail:

Other people assaciated with {hese plois:

Are they the: owner / iniliator / collaborator / DB manager / user? (circle one)

About the Experiment or Plot Series

Experiment (dentifier:

Tille:

Tick if # examines: Spacing [0  Thinning / logging / treatment [J Fertilizing [J  Genotype [
Non-timber products [ Agroforestry [ Coppice [J Other (State)

Are there paired trealment - control plots? Yes / No How many replicalions ? :l

How are data stored ? Paper / ASClifile / Spreadsheel [ Database

Delails recorded:  Soil: None/Some/Detailed; Climate: None/Some/Delailed; Site: None/Some/Detailed
Key Reference (Full citation: author, date, title, source};

Commenls:

Plot Defails {N.B. Fach experiment/senes may have many plot recards)

Idenlifieriorlhisrecord:| Number of plots: :]

Localion:  Country: Frovinge: Nearest Town;

Latilude: ‘ ! ‘NS Longilude: h : "EAN Elevation: __ {mASL)
Plol Area: tha)  Minimum DBH: {em} Slem maps or XY coords? Y /N
Tick if all Iree species are measured [ If all slems above min DBH are measured [

List of Plol identifiers :

Tick if plot is even-aged [] is nalural forest [

Year planted :] First measured |:] Last measured |:|

Number of measures :

List main species present on plot:

Commenis,

Please rafurn to Jarry Vaneisy, CIFOR, P.0 Box 8598 JKPWB. Jakarta 10065, Inconesia

Fax «62-251-622100. Tel +52.351-622622 E-mail jvanchay@cgmel com

Fig. 2 The form used to contribute an entry to the TROPIS index
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