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Abstract: The Law of Soil and Water Conser vation entitles the administ rations o f w ater r esour ces at v ar ious level

to monit or ecolog ical environment and t o pr oclaim status o f soil ero sion per iodically. Monitor ing units o f soil and

w ater conser v ation approved by lo ca l go vernm ent s are oblig ed to under take this w ork. How t o develop a m onito ring

pro gr am needs an overa ll and long-term concept. P art icular ity and objectiv es of ecolo gical environment m onito ring

w as discussed. Monito ring at pro vincial lev el may be div ided into tw o lev els: pro vince-w ide and at pro ject lev el.

Tho se indicato rs meaning ful, sensitive to any disturbances, and simple to measur e may be select ed to test status of

ecosystem stabilit y and health. It makes sense to have an integr ated sam pling design, to set up permanent observ a-

tion plo ts and to collect data, so that t o have a r elative timely , accurat e under standing o f eco sy stems in the

pro vince. A prog ram regarding sampling design, field methods, data analysis, documentation and implementation

w as detailed.
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1　Introduction

Much attention is gr adually being paid to pr oject moni-

tor ing and evaluat ion in r ecent y ea rs, because the govern-

ment realizes that monitor ing is t he basis for fur ther pr oject

selection and decision making . The object of environm ent

monitor ing is o f cour se an ecosy st em, w het her it is a rela-

tiv ely simple ecosystem such as deser t, or complicated fo r-

est eco system, t hey ar e no t separ able. It is for eseeable that

monitor ing w ill be intensified. P resently, however , it is

separ ated by differ ent secto rs and administrat ions at t he

pro vincial lev el. The prov incial Environment Prot ect ion Ad-

ministr ation monit or s mostly air pollution, no ise and w ater

quality in the cit y, while t he for est administr ation observ es

only fo rest g rowt h, vo lume and so on. How to develop a

monitor ing pro gr am that integr ates var ious resour ces and

react s to healt h condition o f an eco sy stem, is an inev itable

question.

Acco rding to t he Law o f Soil and Wat er Conser vation,

the wat er administrat ions a re ent itled to monitor so il er osion

and periodically stipulat e the repor t on so il er osion. A net-

wo rk focused on monitor ing o f soil ero sion is under con-

struct ion since 2001, and first o f all at pr ov ince lev el. It is

t her efor e ur gent to know how an environment al m onito ring

pr og ram w it h emphasis on so il er o sion must lo ok.

So il er osion is a consequence o f many facto rs; conser-

vation of soil and is star ted with biolog ical, engineer ing and

fa rming measur es that ar e integ ra ted w it h additional mea-

sures such as r econst ruction of vegetation, improvement of

fa rming t echniques and construction o f check-dam s. Soil ero-

sion monitor ing and related conserv ation measures are con-

cerned not only with the so il itself but also with the eco sy s-

tem in which they occur . A concept o f so il ero sion monit or-

ing pro gr am is asked, but an integr ated eco-env ir onment

m onito ring pro gr am is the ultimate answ er . Ba sed on expe-

r iences at home and abro ad, sever al points on developing a

concept of an eco-envir onmental monitor ing at pro vincial

level ar e pr opo sed.

2　Monitoring- definition and purposes

Some related terms come to mind w hen w e think of

m onito ring . I n o rder to under stand clear ly , it is necessar y t o

distinguish these t erms in r elat ion to monitor ing .

Research involves scientific and perhaps exper imental
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w ork in order to under st and basic funct ions, pro cesses, and

mater ials. Resear ch no rmally produces t he foundation of

know ledge , information, and techniques upon w hich a mon-

ito ring pr og ram is built, but resear ch is no t monito ring it-

self.

Invento ry is t he collection of specific dat a on defined re-

sources, such as a for est inv entor y done by the for est ad-

ministr ation. It is usually a one-time “snapshot”of the re-

source. Invento ries focus on defining spatial occurr ence and

distribution of the r esource. M ost inv ent or ies are one-time

events, but r egularly r epeated inventor ies may qualify as

monitor ing o r even become components of a larg er monito r-

ing pr oject .

Monitor ing can be defined as the collection and analy sis

of r epeated observ ations o r m ea sur ement s to evaluate

changes in condit ion and/ or pro gr ess tow ard an objective.

A s compa red to inventor ies, monito ring adds the dimension

of t ime. M onito r ing often samples t he same sites o ver t ime.

Feat ur es of monit or ing to not e ar e the r epeat ed observ ations

and measur ements ( a featur e o ften shar ed w ith resear ch ) ,

evaluating change( a feat ur e sometimes shar ed w ith invent o-

ry ) , and a pre-defined goal or objectiv e ( never a featur e of

either r esear ch or invento ry ) . In summary , m onito ring is a

pro cess of paying at tention over time t o a specific issue o r

condition by using repeatable, reliable methods o f obser va-

tion and measurement.

3　Scopes of monitoring- Province- wide, proj ect

- level

　　At the lar gest scope, or level, the pro vincial Bureau of

Soil and Water Conserv ation is required to monit or the over-

all condit ion and tr end of the eco-environment in t he

pro vince. This pro vince-w ide prog r am w ill t rack the condi-

tion of natural resour ces and identify threat s to t hem. It w ill

lead to per iodic assessments and repor ts on tr ends in such

items as soil ero sion in landfo rm types, ar eas o f g rassland,

ar eas o f fo r ests and plant ations, av ailability and amount of

w ater , ar ea o f desertification, number and type o f conser va-

tion pr oject s completed, y ields o f majo r cr ops planted,

amount and kind o f fo rest products pr oduced, and the st atus

of rar e and endanger ed species o f plants and animals. O ther

items may be included. The province-wide prog ram is a

long-term , on-going , permanent activ ity . I t w ill meet re-

quir ements o f t he law fo r a per iodic r epo rt on the state of

healt h o f the pr ov ince's eco-envir onment, for ex ample a bul-

let in of so il ero sion according t o the Law o f Soil and Water

Conserv ation.

A smaller scope, o r lev el, o f monito ring is t he pro ject-

level activ ity intended to evaluate the success o f specific pr o-

jects in meeting t heir objectives. Pr oject-level monito ring is

oper ational in scope , intended to suppor t the conserv ations

activ ities and projects of the pr ov incial bureau. Such project s

could include conver sion of farm land to g ra ssland or fo rests,

check dam construct ion, trials of plant species, r estor ing nat-

ural for ests, inter cropping ( trees and cr ops) trials, and new

constr uction techniques. Pr oject-level monito ring is sho rt -

t erm, car ried out only as long as is necessar y to rea ch con-

clusions about the results of the pro ject o r activit y.

3. 1　Project-level monitoring

P ro ject -lev el monitor ing is intended to pro vide dat a t o

be used t o evalua te t he r esults o f specific pr actices o r pro-

ject s. T he r esults obtained fr om this monitor ing w ill aid

planning of fut ur e pr oject s and will improve the coo rdination

o f inv est ment s and on-ground effor ts in one pro vince. This

pr ocess w ill a lso help pr ovide assurance to the people and

leaders t ha t natur al resour ce management effo rt s are effec-

tive and are being managed efficiently.

M onito r ing will emphasize r elev ance and practicality ,

w it h appropr iate scientific r ig or . Measur ements ar e to be

r elativ ely mo re flex ible w ith r eg ard to quantification than

m onito ring for strict ly scientific purpo ses. In many cases,

t he degr ee of quantification r equir ed to meet t he purposes of

env ir onmental m anagement may be r elativ ely low and quan-

tification such a s“low - high”o r“low - m edium - high”may

be sat isfactor y . Co st and speed o f m easur ements may be

m ore impor tant, and useful, than precise measurements.

T he purpo ses o f pro ject-level monitor ing include :

( 1) Evaluating new conserv ation pr actices and t heir po-

tential fo r w ider use in the pr ovince .

( 2) Evaluating the pr o gr ess o f exist ing conser vation

pr actices in meeting their objectiv es.

( 3) Indicating the need for m odifications o f conser vation

pr actices.

T he leng th o f time fo r monitor ing a pr oject may be only

m onths but in most cases t he duration o f the monito r ing will

be sever al year s. In the case w here it may be desir able t o

m onito r the pr og r ess of fo rmat ion of natura l for ests, the

m onito ring will be done fo r many years. F ield data from

such longer duration pr o ject monitor ing should be useful as

input to pro vince-wide monitor ing . Monitor ing t he r esults of

g r assland establishment w ill, o f course, be much sho rter

t han monit or ing for est r estor ation pr actices. In bot h cases,

however , the gener al purpose is t he same—— to determine if

t he t est of new species or met hods has produced satisfacto r y

r esults.

P ro ject m onito ring , like pr ov ince-w ide monito ring , is a

r egular ly recurr ing activ ity . F or pro jects, t he selected indi-

cato rs ( see below ) should be measured at least annually .

Depending on the nat ur e of the pro ject, it may be necessar y

t o monito r some indicator s seasonally , monthly , o r follow -

ing each storm event , in order to be able to assign changes

in condit ions to the pr oper cause.

3. 2　Province-wide monitoring

T he purposes o f a pro vince-w ide monito ring pr og ram ,

w hile similar in some respect s to pro ject-lev el, also differ

fr om t ho se o f pr oject-level monit or ing . The majo r differ-

ences are the sca le ( pr ov incial) and long-term, r ecur ring na-

tur e o f the pr og r am. The purpo ses of pr ov ince-w ide moni-

to ring include:

( 1) Detecting and measur ing changes in landform t ypes,

land uses, and eco lo gical conditions of natur al r esources.
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( 2) Pr ov iding information fo r a permanent database that

is useful for repo rts t o meet legal r equir ements, t o pr ov ide

manager ial and fiscal accountability , to g ive guidance fo r

formula ting and rev ising po licies, t o suppo rt managem ent

decisions on allo ca tion o f financia l r esources, and fo r educa-

tiona l info rmat ion.

( 3) P ro viding“early-warning”o f changes or thr eats to

the eco-env ir onment.

( 4 ) G iv ing information to suppor t est ablishing o r

chang ing targ ets for specific resour ce conditions.

Monitor ing natural resour ces in an area as lar ge and di-

ver se as Shaanxi, for ex ample, is an eno rmous undertaking .

The monito ring methods in no rth Shaanxi w ill o ften be ver y

different fr om t ho se used in south Shaanx i. In fact, t he

monitor ing pr og rams fo r these tw o major areas o f t he

pro vince may best be developed independently of each o ther

in v iew of the w ide differ ences in eco lo gica l conditions, land

uses, so ils, and climat e. The results can be combined, as

needed, fo r r epo r ting .

The fr equency of monitor ing is the most impo rtant fac-

tor in determining the tot al cost of the pr og ram. If the moni-

tor ing inter val is shor t, the cost of its annual oper ation w ill

be high, but changes in conditions may be so small as to es-

cape notice . If the inter v al is long the annual co st is reduced,

but t he data may be unable to attr ibut e causes and effects to

changes in eco-env ir onmental condit ions.

An annual invento ry , on the scale o f a pro vince, is

much t oo ambitious. A very la rg e staff o f specialists w ould

be required to collect the data , analy ze it , and prepar e time-

ly repor ts. T en years is not to o long an inter val for changes

in cert ain factor s, such as the slow er-gr ow ing for est s, but it

is pr obably to o long to show the more rapid changes in

farming practices that may result from new technolog ies o r

new po licies, or soil er osion result ing fr om const ruction

pro jects such as railw ay and highw ay construction. An in-

terv al of five year s appears to be a reasonable com promise of

cost, meaningful data , and timely r epor ts. It also co incides

w it h the nat ional planning cycle of five y ears.

Sat ellite imagery is a useful and economic approach for

such lar ge-scale pro jects as the pro vince-w ide monitor ing .

Sat ellite imagery has the advantag e of genera lly low er cost

( per km2, for example) t han convent ional mapping schemes.

I n combina tion w ith Geogr aphic Information Sy stems ( GIS)

t hey ar e an excellent appro ach for assessing la rg e ar eas and

fo r determining br oad changes in conditions.

Sat ellite info rma tion should be combined w ith field data

co llected fr om permanent ly-installed field plot s.

Approaches fo r monit or ing for est healt h in China have

r ecently been rev iew ed by Chen et al. 2003. Their paper

pr ov ides a good overv iew o f eco system monitor ing and as-

sessing methods. They sta te three pr econditions fo r a ssess-

ing ecosystem health: 1) a clear conceptual framew o rk, 2)

adequat e data sets and, 3) pr oper r esea rch and analysis

t echniques.

4　Selecting indicators

Selection of indicato rs to be measur ed, the spatial sam-

pling design of indicato rs, and the interv als o f m ea sur e-

ment, are most impor tant consider ations. Additionally , the

specific conditions and proper ties ( i. e .“stat e var iables”in e-

colo gical terminolog y ) of the eco-env ir onment that ar e desir-

able for measur ement must be determined. And finally , the

levels o f the indicat or measurements a t w hich they indicate

desir able o r undesir able conditions must be determined.

( 1) Indicator s should be eco lo gically and operat ionally

m eaning ful, clo sely related to the impo rt ant eco system pro-

cesses, functions, and ser vices.

( 2) T hey should be sensitiv e to env ironment al distur-

bances and changes.

( 3) They should be sim ple and easy to measure .

I ndicato rs ar e the“vit al signs”o f eco system healt h.

Some possible indicato rs and their measur ements in commu-

nit y types ar e show n in T able 1.

Table1　Possible indicators for eco-environment monitoring

Indicator
Community ( Eco-environment ) T ype

Natural forest Plan tat ion Grass land Desert

S pecies diversity Trees , shr ubs, grass N/ a Gras ses, sh rubs Grass es , shru bs

Biomass T otal Total T otal N/ a

S oil eros ion % area, severity % area, severi ty % area, severity % area, s ever ity

Bird s No. species No. species No. species No. species

Non-nat ive species No. , % No. , % No. , % No. , %

E ndan gered/ threaten ed species Occurrence Occurren ce Occurrence Occurren ce

Ar ea of commun ity hm2, km 2 hm2, km2 hm2, km2 hm2, km2

　　T hese indicator s fulfill the above mentioned condit ions,

w hich m ay be further noted as follows:

( 1) Species div ersit y, as measured by one or mo re di-

ver sity indexes, indicates a change in the community t o-

wards a more complex , possibly more stable, communit y.

In gener al as plant succession pro ceeds tow ards mo re natu-

ral for ests and gr asslands, species diver sity w ill be expected

to incr ease.

( 2) Biomass accumulat ion is a direct measure of changes

in the pr imary pr oductivit y o f the community .

( 3) Erosion could be estimated from hillside ero sion

plots or from ocular estimates o f t he degr ee of sheet, r ill,

and gully ero sion on fix ed obser vations areas.

( 4) Birds indir ectly indicat e changes in plant diver sity as

w ell as indicato rs o f seed disper sal in some plant species.

( 5) In gener al, a decline in the number and frequency of

non-nativ e species w ould be a desir able indication of the

community's movement towards a nat ur al st ate.

·29·第 2 期 PENG Hong et al. Thoughts on Integ ra ted M onito ring of Eco lo gical Environment⋯



( 6) In areas w here such species o ccur , o r wher e habitat

ex ists fo r t hem , an incr ease in t heir number s and frequency

w ould indicate a desirable change of the community.

( 7 ) Po sitiv e changes in ar ea o f natur al for ests and

gr asslands w ould be consider ed desirable. Negative changes

in ar ea of desert w ould be desirable. A rea changes tr ack t he

overall pr og ress of env ir onmental improvement and manage-

ment effo rt s towards ar ea goa ls. This info rmat ion could be

effectiv ely taken from satellit e images. The frequency of ob-

ser v ation w ould be much longer than for t he o ther indica-

tor s.

Measurement of the above indicator s, whether fr om

field plot s or r emotely sensed, is straight -forw ard using de-

veloped methodo lo gies described in the ecolog ical liter ature

and in G IS pro cedures.

5　Sampling design

Monitor ing data m ust be collect ed in a scientifically

credible m anner so that they will w ithstand scrut iny fr om

critics and so t hey can be used to address cur rent and future

managem ent issues. Sample sizes w ill almost alw ays be lim-

ited by shor tag es of funds and per sonnel, so it is im po rtant

to be able t o make infer ences to lar ger ar eas from data co l-

lected at relatively few sample lo cations. This w ill no t be

the pr oblem fo r pr o ject-level sam pling as it will be for t he

pro vince-w ide pro gr am.

Sampling design for t he pr ov incial pr og ram is com pli-

ca ted no t only by t he ecolog ical and geogr aphic diver sity of

the pr ov ince , but also by the fact that the Bureau is int er-

est ed in an " omnibus " pr og ram with many goals. T he

pro vincial pro gr am w ill w ant to know t he stat us or tr end of

a number o f v ar ious nat ur al r esources rather t han answer ing

a single, fo cused question.

Sampling design is t he realm o f statist icians, but some

preliminar y ideas ar e presented here , w ith particular r efer-

ence to pro vince-w ide sampling .

( 1) Pr obability sampling is the prefer r ed st atistical ap-

proach fo r such lar g e areas as differ ent par ts o f a pro vince,

take an instance, no rt h and south for Shaanx i. In this ap-

proach, the ar eas a re overlaid with a g rid netw ork such that

ever y ar ea in the pro vince is included in one , and only one,

sampling unit ( g rid square ) . The gr id is the sam pling

fr amewo rk, no t the sample itself . The g rid is t he list of all

possible samples fr om which the actual samples w ill be se-

lected.

A sampling design is used to pr obabilistica lly select u-

nits. Constr ictions m ay be placed on the design such that

each county , or other polit ical ar ea, must be assigned a

minimum number of sam ples. P robability samples o ccur

w hen each unit of the pr ov ince has a know n, non-zer o pr ob-

ability o f being included in the sample, and a lw ays include a

random com ponent ( such a s a systematic sample w ith a ran-

dom star t) . The cr edibility o f data that are not collected us-

ing t hese principles is easily undermined.

( 2) A reas that ar e too remo te, t oo unsafe, or too diffi-

cult to sample ar e excluded fr om the prog ram . How ever ,

t he pro vincial pr og ram w ill be unable to m ake infer ences

about the resour ces in such areas.

( 3)“Judgment”sampling , using“r epresentative”a reas

selected by experts o r politicians, should be avoided. Judg-

ment sampling sounds good w hen ther e ar e no contr ov ersies

concerning the pro gr am, but so-called“r epresentative”sites

w ill come back t o haunt t he pr o gr am in the future when

such sites w ill be discr edited by cr itics and may also g iv e bi-

ased, unreliable data .

( 4) In cont radiction to judgm ent sampling , there may

be leg itimate, g ener ally r ecognized ar eas o f special inter est

w her e it is desir able t o have a more int ensiv e sampling

scheme. Special inter est areas could include high-r isk w a-

ter sheds, flood-prone areas, o r ar eas w here conser vation

pr actices have been int ensified. St atisticians can include

such consider ations in the pr obabilistic sampling design by

using unequal probability sampling.

( 5) Permanent plot s t hat are r evisited over time ar e the

r ecommend approach for on-the-g round data co llection. Re-

v isiting the sam e plo ts removes plot -to-plo t differ ences from

t he change estimates, t her eby incr easing the precision of the

design.

( 6) The number o f samples is a ver y impo rtant aspect in

m onito ring designing . Too few samples, w hile appear ing t o

be a cost-sav ing mea sur e, may incr ease the err or s o f man-

agement decisions w hen im po rtant changes ar e missed or de-

tected too la te for management to be effectiv e. T oo many

samples w ill waste t ime and m oney.

T he sample size that is needed to meet a sampling ob-

ject ive is lar gely a funct ion of the effect size, w hich is the

am ount of change in the resour ce from time to t ime that the

m anager seeks to det ect , and t he var iabilit y of the r esource

acr oss space and time . The manager must tell the statistician

how much change they w ant to detect, and with w hat cer-

ta inty.

( 7) The final design will consist o f a combination o f on-

t he-g round data and remo tely ( satellite ) sensed data. The

g r ound plot s and the sat ellite plo ts may be co llo ca ted or

t her e may be separa te sampling schemes for each approach.

Co llocation, a t least o f a po rtion of the plo ts has the advan-

ta ge o f pr oviding mo re to tal information on the plot that if

o nly sat ellite o r only g round information were available at

t ha t po int.

T he actua l pro cess o f designing a sampling scheme is

no t easy and w ill require per sonnel w it h GIS , statistical,

and ecolog ical exper ience . The impo rt ant initial step is t o

determine t he goals and objectives o f t he sampling effo r ts,

because without clear objectiv es, lit tle pro gr ess can be made

in designing efficient monito ring pr og ram s ( see further com-

ments below ) .

6　Documentation

Bot h pro ject-lev el and pro vince-level monit or ing pro-

g ram s must be fully documented as to methods and proce-

dures. Pr oject-level documents w ill be less demanding in

t erms o f needed documentation. Their format may be the
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usual " Intr oduct ion, Methods, Mater ials " of a resear ch

propo sal. Upon completion, t he pro ject monito r ing result s

should be r epo rt ed in m uch the same way as ar e r esearch re-

sults.

The prov ince-level docum ent must be exhaustive in it s

tr eatment o f objectiv es, purpo ses, design, ana ly sis, repor t-

ing , and per sonnel qua lifications. A suggested out line fo r

this document is included as F ig . 1.

Pho to point monit or ing is a useful met hod fo r monito r-

ing changes in vegeta tion and so il by using repeat photo gr a-

phy . It invo lv es r epeat photo gr aphy using dig ital or film

cameras that a re pr ecisely lo cated and cont ro lled so as t o

permanently r eco rd v isual document ation of conditions on

t he g round. It should be a com ponent of all pr o ject and

prov incial monito ring The publication by Hall ( 2001) is a

complete and det ailed handbook on using pho to po int moni-

to ring fo r ecolo gical purposes.

T he most impor tant part of the ear ly pr ocess is descr ib-

ing goals and purposes. This r equir es input from province

leaders, univer sity and government scient ists and techni-

cians, count y and prefectur e leader s, farmer s, and o thers in-

ter ested in the pr ov ince's natur al r esour ces.

Suggested Content for the Environmental Monitoing Program Documentation

Backgr ound and Objectives

Backgr ound/ histor y , descr ibe resour ce issues being addressed

M easur able objectiv es fo r the pr og ram

Sam pling Design

Overview o f the design, including ra tionale for selecting this sampling design

P rocedures fo r selecting sampling locations; str atification, spat ial design

Sam pling F requency and Replication

Recommended num ber and location of sampling sit es

Recommended fr equency and timing o f sampling

Level o f change that can be detected for the amount/ type of sampling being instituted

F ield M ethods

F ield season prepar ations and equipment setups( including needed permits)

Sequence o f events dur ing field season

Details of taking measurements, w it h example field fo rms

Post-co llection pr ocessing o f samples

End-o f-season procedures

Data Handling , Analy sis and Repor ting

Over v iew of database design

Data entr y, v erification and editing

Recommendat ions fo r data summaries and statistical analyses to detect change

Recommended repo rt fo rmat w ith examples of summary tables an f igur es

Recommened met hods fo r long-term tr end analysis( e. g , ever y 5 or 10 year s)

Data ar chival pr ocedures

Loca tion and prot ect ion o f pho to point dat a

Personnel Requirements and T raining

Roles and responsibilit ies

Qualifications

T raining pro cedures

Operational Requirements

Annua l w orklo ad and field schedule

Facility and equipment needs

St artup costs and budget considerat ions
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F igur e 1　Outline of documentation of the eco-env ir onment monitor ing pr og ram

7　Implementing the program

Monitor ing a pr ov ince's eco-env ir onment is an eno r-

mous task that w ill r equir e a lot o f co llabor ation among spe-

cialists and cooper ation with var ious agencies. T he prog ram

w ill r equire a significant amount of per sonnel and fiscal re-

sources in order to carr y on the maintenance o f the monito r-

ing databases, data security and verification, analysis and

synthesis o f dat a, and tr aining and super v ision o f field per-

sonnel.

Implementing t he monito ring pr og ram fo r the fir st t ime

is a complicated pro cess o f assembling qualified per sonnel

fo r the monitor ing t eam, evaluating available data so as t o

r educe duplication o f effor ts, developing and field testing

m et hods of co llecting remo te sensed info rmation and field

data , maintaining quality contro l, and analy sis and synthe-

ses. An outline of t his pr ocess is pr esent ed as F igur e 2.
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F igure 2　Outline of implementing the monit or ing pr og ram

　　A first step in descr ibing goals and purposes w ould be a

conference o f inv ited par ticipants. The purpose of the con-

ference w ould be to pr esent the legal r equir ements of t he

monitor ing pro gr am, and outline a general pr ocess for de-

veloping the pro gr am. Speakers could be a sked t o prepare

paper s for the pr og r am on specific aspects of lar ge monito r-

ing pr og ram s that could be consider ed by the Bureau. As a

final par t o f the conference, pa rticipants could be asked to

ra te, o r r ank, their ow n inter ests in content ar eas and pur-

po ses of t he monitor ing pr o gr am. Published pro ceeding s of

the confer ence would document the pr esent ations and t he

finding s of the conference. Some o f t he activit ies in the pro-

cess ( Figur e 2 ) can occur simultaneously . Eva luation of

av ailable data could beg in im media tely and perhaps be ac-

com plished in conjunction w ith a univer sity w here libr ar y

r esour ces ar e available and some litera ture dat abases alr eady

ex ist . Initiating the GIS could beg in immediat ely .

M ost o ther aspects of implementation cannot beg in un-

til go als and purposes a re described and ag reed upon. This

po ints out the impo rt ance of accomplishing the goals and

purpo ses component ear ly on.
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