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Specifications for a Predictive Ecosystem
Mapping Standard
1.  INTRODUCTION

1.1. OBJECTIVE

The  ob jec ti ves  of  t he PEM St and ard  ar e: 

1. To en sur e t hat  PEM da ta ar e de li ver ed i n a st and ard  TEM- li ke fo rm t hat  al lo ws fo r
mer gin g, i nte gra ti on,  or  co mpar iso n of  mul ti ple  da ta se ts .

2. To en sur e su ffi ci ent  do cumen tat io n (QC /QA) t o ev alu at e t he ac cur acy  of  t he pr oduc t. 

3. To pr ovi de st abi li ty  i n t he st and ard . To ac hie ve st abi li ty , ch ange s t o t he st and ard  wi ll  be 
su bje ct  t o a ch ange  man ageme nt pr oce dur e t hat  i ncor por at es an  i mpa ct an aly si s of 
pr opos ed ch ange s. 

1.2. BACKGROUND

The  sp eci fi cat io n fo r a Pr edi ct ive  Eco sys tem Mapp ing  (P EM) st and ard  ar is es fr om fo ur
pr ece din g wor ks co mmi ss ion ed by  t he Te rre st ria l Eco sys tem Mapp ing  Al ter nat iv es Ta sk
For ce  Res our ce In ven tor y Commi tt ee (R IC).  The se wer e: 

1. Towa rds  t he Est ab li shmen t of  Pr edi ct ive  Eco sys tem Mapp ing  St and ard s: A Whi te
Pa per , Kei th  Jo nes , R.  Kei th  Jo nes  & Ass oci at es,  Del  Mei din ger , BC Min ist ry  of 
For es ts,  Res ear ch Br anch , Dav e Cl ark , BC Min ist ry  of  Env ir onmen t La nds & Pa rks ,
Res our ces  In ven tor y Br anch , an d Fe rn Sc hul tz,  BC Min ist ry  of  For es ts,  Res our ces 
In ven tor y Br anch ”

2. Pr obl em Ana lys is  on  Dat a Qua li ty Ass ess ment  Is sue s by  Dr.  Dav id Moon ,
CDT– Core  Dec is ion  Te chno log ies  In c. ,

3. Si tua ti on Ana lys is  fo r Kno wled ge- Base d Sys te ms by  Dr.  Dav id Moon , CDT– Core 
Dec is ion  Te chno log ies  In c. , an d

4. Pr obl em Ana lys is  on  Rel ia bi li ty,  Qua li ty Con tr ol an d Val id ati on of  Pr edi ct ive 
Eco sys tem Mapp ing  (P EM) by  Dr.  Ri cha rd Si ms, an d Je ff  Mat hes on,  R.  A.  Si ms &
Ass oci at es. 

The  whi te  pa per  i nte gra ted  el ement s of  t he su ppor ti ng st udi es  t o de vel op t he ov era rch ing 
fr amewo rk pr ese nte d i n Fi gur e 1.  The  PEM Fr amewor k co mpri ses  fi ve  mai n co mpone nts ,
ea ch of  whi ch co nta in i mp ort ant  el emen ts , fe at ure s an d ot her  re la ted  i tems .
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The  fi ve  mai n co mpone nts  ar e —

1. Cl ien t Requ ire ment  Ass ess ment 

2. In put  Dat a Qua li ty Ass ess ment 

3. Kno wled ge Bas e Ass ess ment 

4. Out put  an d Rel ia bi li ty Ass ess ment , an d

5. QC /  QA Pr oce dure s an d St and ard s

Comp onen ts 1- 4 ha ve a nu mb er of  de fi nin g el emen ts  an d fe at ure s, whi ch t oget her 
ch ara ct eri ze t hei r sc ope  an d fu nct io n. The  QC /  QA Pro ced ure s an d St and ards  co mpone nt

•  Figure 1 PEM Framework
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co nta ins  i tems  t hat  l arg ely  co rre spo nd ve rt ica ll y, fr om l eft  t o ri ght , t o t he co re In put  Dat a
Qua li ty As ses sment ,  Kno wle dge Bas e As ses sment  an d Out put  an d Rel ia bil it y As ses sme nt
co mpone nts  of  t he PEM fr amewo rk.  The  PEM co mpone nts  cl ose ly  pa ral le l co mpone nts  of 
t he cu rre nt  TEM RI C st and ard s an d pr oce dur es.  Wit h PEM ho wever , t he In put  Dat a
Qua li ty an d Kno wled ge Bas e Ass ess ment  co mpone nts  ar e di ff ere nt,  bu t ar e so mewhat 
an alo gous  t o “Map pin g an d Fi el d Sur vey  Pr oce dure s” se ct ion  of  t he TEM RI C st and ard .
The  Out put  an d Rel ia bi li ty Ass ess ment  co mpone nt of  t he fr amewo rk ca n be  t he sa me fo r
bo th PEM an d co nven ti ona l TEM.  Pr ese ntl y t his  co mpone nt ha s no t be en de vel ope d fu ll y
fo r TEM. 

The  PEM st and ard  wi ll  ad dre ss co mpone nts  2 – 5 an d wi ll  pr ovi de bo th st and ard s an d
re comme ndat io ns fo r ea ch el emen t.  It  wi ll  al so es ta bli sh min imum l evel s of  do cumen tat io n
an d met a- dat a st and ard s t o su ppor t ev alu at ion  of  t he ac cur acy  an d ut il it y of  t he PEM
pr oduc t. 

2. ISSUES IDENTIFIED

A t wo-da y wor ksh op (J ul y 6– 7, 19 99) i dent if ie d a nu mb er of  i mp ort ant  PEM re la ted 
i ssue s.  The se i ssue s re la ted  t o re qui re d i nfr ast ruc tu re (I ),  co ntr act  sp eci fi cat io ns (C ),
st and ard s (S ) an d gu ide li nes  (G) . Whi le al l ar e i mp ort ant  an d ar e i dent if ie d i n t he t abl e
be low,  t he st and ard  wi ll  ad dre ss on ly t hose  i ssue s re la ted  t o st and ard s an d gu ide li nes . Ta ble 
1 co mpil es t he re sul ts  of  a wor ksh op se ssi on t hat  i dent if ie d i ssue s re la ted  t o PEM st and ard s
an d i dent if ie d fu nct io ns ad dre ssi ng t he i dent if ie d i ssue s.  The  i ssue s ha ve be en gr oupe d i nto 
t he fo ll owin g ca te gori es : Mapp ing  Ent it ie s,  In for mat ion  Mana geme nt,  Pr oce dure s, 
Kno wled ge Mana geme nt,  an d Imp ort ant  i ssue s be yond  t he sc ope  of  t he st and ard . Eac h
i ssue  i s fl ag ged wi th I,  C,  S,  or  G t o i ndi cat e In fr ast ruc tur e,  Con tr act , St and ard , or 
Gui del in e. 

•  Table 1 Issues and Functions Relevant to PEM Standards

Issue Function
Mapping Entities

Product definition Product definition provides documentation on the nature of the
PEM being produced and should include:

S

- Definition of the PEM or TEM classes used
- Definition of the attributes used to define or characterize them
- Rationale underlying choice of mapping and map entities
- Relation to TEM classes

“domain values” (explain)
Non-forested units Establishment of standard classes (other c lassifications) for non-

forested unit nomenclature
S

Site-series
generalization

Creation of more generalized TEM classes to accommodate
areas recognizable as belonging to a group of more detailed
classes but not recognizable as to specific c lass.

S

Information management
Information delivery Specification of the form in which the data are delivered to the

BC corporate data base (logical data model)
S

Enhancement of the database to capture user-defined attributes
Versioning Identification, labeling, tracking, reconcil iation, distribution,

documentation
S

Change management Establishment and implementation of change management
procedures

S
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- Screening of proposed changes
- impact assessment
- notification of changes including what changed
- grandfathering projects and contracts
- timing for upcoming field season, project in

progress
Project definition Establishment of standards to define the geographic extent,

resource discipline supported, strata used (TEM analogue),
c lasses and attributes et cetera for the project.

S

Develop and maintain a project management system to track
ongoing and completed projects

Attributes Documentation (rationale, definition, domain) S
- Core attributes
- Interpretation specific attributes
- User defined attributes
- PEMplate of core attributes
- See TEM table 4.1 and 4.2

Data independence Programs, validations, interpretations et cetera should be
independent of hard coded parameters, parameter fi les, or other
non-data base structures requiring specific non-domain expertise
for maintenance.

Procedures
Accuracy Assessment Specification of minimum requirements and characteristics of

procedures to assess accuracy (procedure neutral)
S

- Thematic
- Spatial

Biogeoclimatic
boundaries

Specification of procedures to refine small scale lines for
application at larger scales

S

Cartographic output Specification of minimum requirements and characteristics S
- Guideline on applicability of TEM Standard
- minimum set (e.g. polygon id, schema for attribution)
Creation of standard requirements for edge matching
- When appropriate / mandatory
- Within/Between projects PEM<-->TEM and PEM<-->PEM

Software independence Development of specifications for exchange formats or standards S
Knowledge base Define minimum content and elements for knowledge base

documentation
S

Define entities and relationships
Input data Specification of thematic data requirements S

- Mandatory themes (e.g. TRIM, BEC lines)
Mandatory IDQ report as early contract deliverable?

- Appropriate thematic input
- Rationale for non-mandatory thematic selection

Input data quality - Create an input database catalogue G
- Develop procedures to evaluate spatial congruence
- Guidelines for the evaluation of thematic content and format

Knowledge Management
Knowledge base
applicabil ity

- Guidelines for determining the applicabil ity of existing KBs to
new areas

G

- Guidelines for the specification of boundary conditions for a
KB when created - project boundary or selected strata within
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Validation Confirmation of scientific  soundness or to corroborate results
against a standard

G

- Knowledge base
- Corporate validation routines
- Input data
- Define appropriate validation procedures

Document the degree of validation effort
- TEM validation rules should show strong relationship with PEM

knowledge base
Important Issues beyond the scope of PEM Standards

Custodianship Mandate, responsibil ities (as contract specifications), roles (as
standards), resources, intellectual equity

I

Responsibilities Roles and functions (e.g., correlation, validation, certification) I
Contracting Templates C

- Schedules A and B
- RFP contents
Evaluation criteria for Responses to RFP
- Implications on scheduling and turn around of enforced PEM

standards (including limitations on government QC/QA
resources, task dependencies)

- Expected efforts/costs associated with normal PEM tasks as a
guide to proponents and contract administrators

Conflict of interest with QC/QA contracts
Full costing of the PEM process to support benefit/cost analysis
Documentation of time associated with steps in PEM, including
unbilled time for public service employees

S = standard, G = guideline, I = infrastructure, C = contract

3.  PRINCIPLES

The  wor ksh op i dent if ie d t he fo ll owin g pr inc ip les  t hat  t he st and ard  wi ll  at te mpt t o fo ll ow.

3.1.  CONFORMANCE TO EXISTING STANDARDS

Wher eve r po ssi ble , t he PEM st and ard  wi ll  co nfo rm t o an d ut il iz e ex ist in g RI C st and ard s by 
re fe ren ce or  at ta chme nt t o ex ist in g st and ard s ra th er t han by  cr eat in g ne w st and ard s re qui ri ng
co rre la ti on or  re con cil ia ti on. 

The  PEM st and ard  wi ll  fo ll ow t he ge ner al pr oto col  es ta bli she d by  t he Res our ces  In ven tor y
Commi tt ee fo r pu bli she d st and ard s.  RI C re cog niz es fi ve  co mpone nts  of  a st and ard . The se
ar e: 

1. A di sci pl ine  st and ard  re la ted  t o cl as sif ic ati ons , co nce pts , an d en ti ti es i n es ta bli she d
di sci pl ine s su ch as  For es t In ven tor y, Soi l Sur vey , or  Te rra in Mapp ing  whi ch sh oul d be 
fo ll owed  whe n co ll ect in g or  us ing  da ta t o su ppor t ot her  i nven tor ie s. For  ex ampl e, t he
Te rra in Cl ass if ica ti on st and ard  “Te rr ain  Cl ass if ica ti on Sys te m fo r Br it ish  Col umbi a, 
Ver si on 2.  (1 997) . D.  Howe s an d E.  Ken k” sh ou ld be  fo ll owed  whe n co ll ect in g or 
us ing  t err ai n da ta el emen ts  i n su ppor t of  a TEM. 

2. A da ta co ll ect io n st and ard  re la ted  t o t he met hod  of  sp ati al  an d t hemat ic  da ta ca ptu re. 
The se may  be  fi el d,  of fi ce,  or  co mput er- bas ed met hod s. For  ex ampl e, “Fi el d Manu al 
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fo r Des cri bi ng Te rre st ria l Eco sys tems ” i s t he st and ard  fo r si te  da ta co ll ect io n whe n
us ed as  a co mpone nt of  ec osy ste m map pin g.

3. A di gi tal  da ta ca ptu re st and ard  sp eci fyi ng en ti ti es,  at tr ib ute s, da ta st ru ctu res  an d fo rmat s
fo r t he su bmis sio n of  di gi tal  dat a t o t he go ver nment  re pos it ory .

4. A st and ard  fo r i nte rpr et ati ons  an d i nte rpr et ive  met hod s ap pro pri at e t o t he da ta so urc e t o
whi ch t he st and ard  ap pli es .

5. St and ard s fo r co mmo n ou tpu t pr oduc ts . Gen era ll y, t hese  ar e sp eci fi cat io ns fo r st and ard 
an alo gue  map  or  re por t pr oduc ts  ge ner ate d fr om t he di gi tal  da ta. 

3.2.  SOFTWARE INDEPENDENCE

Wher eve r po ssi ble , t he st and ard  wi ll  be  i ndep ende nt  of  pr opr iet ar y so ft ware  or  pr opr iet ar y
so ft ware  co nst ruc ts . Wher e t he min is try  re spo nsi ble  re qui re s da ta i n a ve ndor  de pend ent 
fo rmat  or  co nst ruc t t he st and ard  wi ll  en dea vor t o pr ovi de st and ard  co nver si on pr oce dur es or 
ve ndor  i ndep ende nt  fo rmat s whi ch ca n be  i mp ort ed i nto  t he min is try  sy ste m.

3.3.  PROCEDURE INDEPENDENCE

Wher eve r po ssi ble  t he st and ard  wi ll  be  pr oce dur e i ndep en dent . For  ex ampl e, t he st and ard 
may  re qui re  es ti mate d ac cur acy  pr ovi ded  as  t he at tr ib ute (s)  be ing  es ti mate d,  t he es ti mate d
va lue , an d st at is ti cal ly de fi ned co nfi den ce l imit s ra th er t han re qui ri ng t hat  a sp eci fi c
pr oce dur e be  fo ll owed . In  ot her  ca ses  i t may  pr ovi de a min imum ac cep tab le  pr oce dur e bu t
al lo w fo r ot her  mor e so phi sti ca ted  pr oce dur es t hat  pr ovi de ad dit io nal  i nfor mat ion .

4. FRAMEWORK FOR THE PEM STANDARD

In  ke epi ng wi th t he whi te  pa per  fr amewo rk,  t he PEM st and ard  fr amewo rk wi ll  co nsi st  of 
t he fo ll owin g el emen ts .

4.1. RELATIONSHIPS BETWEEN PEM AND TEM STANDARDS

The  st and ard  wi ll  i dent if y ar eas  of  ex act  co rre spo nden ce,  si mil ar it y wi th,  an d di ver gen ce
fr om ex ist in g TEM an d, whe re re le vant , ot her  RI C st and ard s.  Thi s wi ll  i ncl ude di sci pl ine 
st and ard s,  map pin g st and ard s,  di gi tal  ca ptu re st and ard s,  an d re por ti ng st and ard s. 

4.2.  MAPPING CONCEPTS

The  st and ard  wi ll  i dent if y an d sp eci fy st and ard s fo r t he i dent if ic ati on,  do cumen tat io n,  an d
ra ti ona li zat io n of  map pin g en ti ti es an d map  en ti ti es.  Mapp ing  en ti ti es ar e t he ba sic 
ec osy ste m el emen t be ing  map ped e. g. , Bi ogeo cl imat ic  zo ne,  su b-z one,  su b-z one ph ase ,
su b-z one va ri ant , or  si te  se ri es,  si te  se ri es st ru ctu ral  st age , si te  modi fi er , si te  se ri es se ral 
st age . Map en ti ti es ar e t he l abel ed  po lyg ons on  t he map  an d may  re pre sen t di ff ere nt
co mposi ti ons  of  map pin g en ti ti es.  The  st and ard  wi ll  al so mak e re comme ndat io ns or  se t
st and ard s fo r do cumen ti ng t he re la ti onsh ip be twee n TEM an d PEM map pin g an d map 
en ti ti es. 
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4.3.  MAPPING CONVENTIONS

The  st and ard  wi ll  i dent if y an d mak e re comme ndat io ns on  t he de sig n an d i mp le me nt ati on of 
co nven ti ons  fo r t he di spl ay of  PEM i nfor mat ion  i n map  fo rm.  Thi s may  co nsi st  of  sy mbol ,
l abel , an d l ine  co nven ti ons . It  wi ll  al so mak e re comme ndat io ns or  se t st and ard s fo r t he
do cumen tat io n of  t he re l ati ons hip  be twee n PEM co nven ti ons  an d TEM co nven ti ons .

4.4. QUALITY CONTROL / QUALITY ASSURANCE

4.4.1.  Quality Control

Qua li ty co ntr ol  st and ard s wi ll  co nsi st  of  t hre e co mpone nts . The  fi rs t i s a ri gor ous , wel l- 
do cumen ted  pr oce dur e t hat  i f fo ll owed  wi ll  pr od uce co nsi st ent  re sul ts . The  se con d i s
as sur anc e t hat  t he pr oce dur e ha s be en fo ll owed . Not if ic ati on i s re qui re d i f si gni fi can t
de via ti on i s co nte mpla te d. The  t hir d i s t he de ter min ati on an d moni to ri ng of  qu ali ty  re sul ti ng
fr om t he ap pli ed pr oce dur e. The  st an dar d wi ll  de vel op do cumen tat io n re qui re me nt s fo r
PEM pr oce dur es.  The  do cumen tat io n wi ll  pr ovi de su ffi ci ent  de tai l fo r t he pr oce dur e t o be 
co nsi st ent ly re pl ica te d an d moni to red . Qua li ty co ntr ol  pr oce dur es sh oul d be  de vel ope d fo r
ap pli ca ti on t o t he de ter mina ti on of :

1. In put  da ta qu ali ty . Thi s wi ll  be  ap pli ca ble  on ly i f ne w i nput  da ta ar e be ing  pr oduc ed fo r
t he PEM pr oje ct . Wher e ex ist in g t hemat ic  map s ar e be ing  us ed,  qu ali ty  as sur anc e
pr oce dur es wi ll  be  ap pli ed t o de ter min e t he qu ali ty  of  t he i nput  map s.

2. Pr epa rat io n an d co mpil at ion  of  t he i nput  da ta ba se. 

3. The  va li dit y of  t he kn owle dge ba se. 

4. The  i mp le me nt ati on of  t he kn owle dge ba se ag ain st  t he i nput  da ta. 

4.4.2.  Quality Assurance

Qua li ty as sur anc e t est s t he fi na l pr oduc t t o en sur e t hat  a sp eci fi ed st and ard  of  qu ali ty  ha s
be en ac hie ved . The  t est  i s i ndep ende nt  of  t he met hod s us ed t o pr oduc e t he pr oduc t bu t i t
may  be  ph ase d t o t est  di ff ere nt st age s of  pr oduc t co mple ti on.  Pr oce dure s wi ll  be  de vel ope d
an d do cumen ted  t o ev alu at e i nput  da ta qu ali ty  (t he ma ti c an d sp ati al) , t he kn owle dge ba se
us ed t o pr edi ct  PEM un it s, an d t he i mp le me nt ati on of  t he kn owle dge ba se ag ain st  t he i nput 
da ta t o pr edi ct  PEM un it s. The mat ic i nput  qu ali ty  on  ex ist in g t hemat ic  map s wi ll  of 
ne ces sit y be  qu ali ta ti ve si nce  fi el d-t es ti ng wi ll  be  pr obl emat ic. 

4.5. DOCUMENTATION STANDARDS

The  PEM st and ard  wi ll  es ta bli sh min imum l evel s of  do cumen tat io n an d met a- dat a
pr ovi ded  t o ev alu at e t he qu ali ty  fo r t he i nput  da ta,  pr edi ct ive  pr oce dur es,  an d ou tpu t pr oduc ts 
of  PEM.  In  t he i nit ia l ve rsi on of  t he st and ard s t he ev alu at ion  may  ha ve t o be  qu ali ta ti ve bu t
t he do cumen tat io n sh oul d be  su ffi ci ent  t o be gin  re fi nin g pr oce dur es an d t o ap ply  mor e
qu ant it ati ve  ra ti ngs  t o i nput  an d ou tpu t da ta qu ali ty .



8

4.5.1.  Data input

The  st and ard  wi ll  i dent if y met a- dat a t hat  sh oul d be  as soc iat ed  wi th i nput  da ta su ch as  fo res t
co ver , t err ai n, so il , an d bi oge ocl imat e.  The  met a- dat a wi ll  ch ara ct eri ze co nte nt,  qu ali ty , an d
fo rmat  of  bo th t he t hemat ic  an d sp ati al  da ta. 

4.5.2.  Data input quality

The  st and ard  wi ll  sp eci fy met a- dat a re lat in g t o t he de ter min ati on of  t hemat ic  an d sp ati al 
qu ali ty  an d of  t he ap pli ca bil it y of  t he i nput  da ta t o PEM.  The  st and ard  wi ll  al so re fe ren ce
qu ali ty  as sur anc e pr oce dur es de vel ope d fo r ut il iz ing  su rro gat e i nfor mat ion  t o pr ovi de
qu ali ta ti ve es ti mate s of  da t a qu ali ty  i n t he ab sen ce of  ap pro pri at e met a- dat a.

4.5.3.  PEM process

The  st and ard  wi ll  sp eci fy t he mat er ial s ne ces sar y t o do cumen t t he PEM pr oce ss i n
su ffi ci ent  de tai l fo r t he pr oce ss t o be  ev alu at ed fo r su it abi li ty an d ap pli ca bil it y.  The  st and ard 
wi ll  al so sp eci fy do cumen tat io n of  t he pr oce ss i n su ffi ci ent  de tai l fo r i t t o be  re pl ica te d,
moni to red , an d va li dat ed. 

4.5.4.  Analytical procedures

The  st and ard  wi ll  sp eci fy re qui re me nt s fo r do cumen tat io n of  an d t he ra ti ona le fo r t he
an aly ti cal  pr oce dur es us ed i n t he PEM.  It  wi ll  re qui re  su ffi ci ent  de tai l t o ev alu at e t he
ap pli ca bil it y of  t he pr oce dur e an d t o re pl ica te  an d va li dat e t he re sul ts .

4.5.5.  Knowledge base and algorithms

The  st and ard  wi ll  sp eci fy do cumen tat io n re qui re me nt s fo r t he kn owle dge ba se us ed i n
kn owle dge- ba sed pr edi ct ive  ec osy ste m map pin g. The  do cumen tat io n wi ll  i ncl ude t he l ogi c,
pr oce dur es an d as sumpt io ns t o fa ci li tat e mea nin gfu l Q/ C, as  wel l as  t he sp eci fi cat io n of 
en ti ti es,  at tr ib ute s, ru le  ba ses , be li ef co eff ic ien ts , an d al gor it hms us ed i n t he pr edi ct ive 
pr oce ss.  .  The  do cumen tat io n sh oul d al so i ncl ude t he pe dig ree  of  t he KB - t he ex ist in g KBs
t hat  fo rmed  t he ba sis  of  t he su bje ct  KB,  t he na tur e of  su cce ssi ve i ter at ion s, co rre la ti on
pr oce dur es t o whi ch i t was  su bje ct  . .. 

5. PRIORITY ASSIGNMENTS

Te ams ha ve be en cr eat ed  t o pr epa re an d di st ri but e fo r di scu ssi on t he fo ll owin g i tems  by 
Aug ust  15 , 19 99: 

5.1. MAPPING CONCEPTS

A on e-d ay wor ksh op was  he ld t o es ta bli sh st and ard s fo r t he de fi nit io n, ra ti ona le,  an d
do cumen tat io n of  PEM map pin g en ti ti es an d map  en ti ti es.  Pr ovi sio nal  map pin g an d map 
un it s wi ll  be  pr opos ed fo r di scu ssi on.  Asp ect s of  se ct ion  5. 2 wi ll  be  i nfl uen ced by  t his 
wor ksh op. 
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5.2. RELATIONSHIP TO TEM STANDARDS

5.2.1.  PEM Data Architecture

The  ex ist in g TEM da ta ar chi te ct ure  an d TEM st an dar d fo r di gi tal  da ta ca ptu re wi ll  be 
re vi ewed fo r ap pli ca bil it y t o PEM ap pli ca ti ons.  The  sp eci fi c i ssue s of  min imum co re da ta, 
t he ab il it y t o ad dre ss no n-s tan dar d da ta,  an d no n-f ore ste d ec osy ste m da ta wi ll  be  ev alu at ed
an d re comme ndat io ns su bmit te d. (Da rr en McKe ll ar et  al . , Jo hn Jo hnso n, Car men Cad ri n,
Dav e Cl ark .) 

5.2.2.  PEM Mapping Conventions

The  ex ist in g TEM map pin g co nven ti ons  wi ll  be  re vi ewed fo r ap pli ca bil it y t o PEM
map pin g en ti ti es,  map  en ti ti es,  an d map  pr oduc ts . If  ap pro pri at e, a PEM sp eci fi c st and ard 
wi ll  be  cr eat ed  t o be  di st ri but ed i ndep ende nt ly or  t o be  ap pend ed t o t he TEM st and ard . (B ob
Maxwe ll , Te d Le a)

5.3. QUALITY CONTROL / QUALITY ASSURANCE

5.3.1. Input data quality

Req uir ed el emen ts  fo r do cumen ti ng an d ev alu at ing  t he qu ali ty  of  t hemat i c an d sp ati al  da ta
i nput s wi ll  be  pr epa red  an d di st ri but ed fo r di scu ssi on.  In  ad dit io n, a pr oce dur e t o de ter min e
t he sp ati al  qu ali ty  of  i nput  da ta map s wi ll  be  pr epa red  an d di st ri but ed fo r di scu ssi on.  (Da ve
Moon , Mar vin  Eng , Br uce Enn s, Ev Ken k)

5.3.2.  Biogeoclimatic Unit scale refinement

Pr oce dure s fo r l ocal iz in g Bi ogeo cl imat ic  bo unda ri es fr om sma ll er sc al e map s t o t he sc al e of 
t he PEM wi ll  be  de vel ope d, do cumen ted , an d di st ri but ed fo r di scu ssi on.  (Ma rvi n Eng , Del 
Mei din ger )

5.3.3. Output data quality

A pr oce dur e fo r de ter min ing  ov era ll  PEM ou tpu t qu ali ty  fo r a map  wi ll  be  pr epa red  an d
di st ri but ed fo r di scu ssi on pr ior  t o t he se con d wor ksh op.  (De l Mei din ger )

5.4. DOCUMENTATION / META-DATA REQUIREMENTS

Pr oje ct  de fi nit io n (Da rr en McKe ll ar,  Dav e Moon )

The  PEM Pr oce ss (Ke it h Jo nes )

In put  Dat a (Da ve Moon )

Kno wled ge ba se (Da ve Moon )

Pr edi ct ive  Al gori th ms an d Imp leme nta ti on (Da ve Moon )

Qua li ty Con tr ol /  Qua li ty Ass ura nce  (Da ve Moon , Del  Mei din ger )
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5.5. CHANGE MANAGEMENT

5.5.1.  Versioning and version control

A pr oce dur e an d st and ard  fo r ve rsi on man ageme nt,  co ntr ol , re le ase , an d di st ri but ion  wi ll  be 
pr epa red . (S hei la  Je ck) 

5.5.2.  Change Management

A re qui re me nt s an aly si s an d su gges te d pr oce dur e t o sc ree n,  as ses s i mp act s,  t rac k ve rsi ons ,
t ime re le ase s, an d co mmu nic at e ch ange s t o t he PEM co mmu nit y wi ll  be  pr epa red  an d
pr ese nte d fo r re vi ew. Thi s wi ll  fo ll ow t he cu rre nt  RI C po li cie s fo r ch ange  man ageme nt. 
(S hei la  Je ck) 

5.6. CREATION OF A PROTOTYPE ARCHITECTURE TO SUPPORT THE STANDARD

A pr oto typ e ar chi te ct ure  t o or gan ize ,  po pul ate , man age,  an d re vi ew t he st and ard  wi ll  be 
cr eat ed  fo r us e du rin g t he se con d wor ksh op.  The  pr oto typ e wi ll  man age t he co mpone nts  of 
t he st and ard s,  t hei r re la ti onsh ips  t o ea ch ot her , an d i dent if y t he i mp li cat io ns of  ch ange s t o
on e or  mor e of  t he co mpo nent s.  (S hei la  Je ck an d Dav e Moon )

6. APPROACH AND SCHEDULE

The  de vel opmen t of  t he st and ard s wi ll  pr oce ed i n fi ve  st age s. 

Stage 1  (J ul y 7) 

St age  1 co nsi st ed of  a t wo-da y wor ksh op t o de fi ne t he ob jec ti ves  of  t he st and ard , t he i ssue s
t o be  ad dre sse d, an d t he el emen ts  of  t he st and ard  ne ede d t o ad dre ss t he i ssue s i dent if ie d an d
mee t t he de fi ned ob jec ti ves .

Stage 2  (J ul y 20 )

The  re sul ts  of  t he wor ksh op wer e sy nth esi zed  i nto  a sp eci fi cat io n fo r a st and ard  t hat 
i dent if ie s t he ob jec ti ves , i ssue s ad dre sse d, st ru ct ur es an d fu nct io ns t hat  t he st and ard  mus t
su ppor t.  Thi s re por t i s pu bli she d on  t he web  an d yo u ar e no w re adi ng i t. 

Stage 3 (Au g 15 )

The  t eam as si gnmen ts i dent if ie d i n Se cti on 5 - 0 - ar e su bmit te d fo r po sti ng  t o t he web  si te .

Stage 4  (S ept  8) 

Fol lo wing  re vi ew of  t he t eam as si gnmen ts an d t hei r i ncor por at ion  i nto  t he pr oto typ e
kn owle dge fr amewo rk,  a se con d wor ksh op wi ll  be  he ld t o re vi ew an d ap pro ve t he co nte nts 
of  t he fr amewo rk fo r pr epa rat io n as  a 1st  ap pro xi mat ion  PEM st and ard .
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Stage 5  (Oc t 1) 

Dec is ion s t aken  at  t he se con d wor ksh op wi ll  be  i ncor por at ed an d a dr aft  st and ard  cr eat ed  fo r
web  di st ri but ion  t o t he TEM an d PEM co mmu nit ie s fo r co mme nt  an d re vi ew. The  re vi ew
pe ri od wi ll  cl ose  Oct obe r 15 .

Stage 6  (Nov  9) 

Comme nts  an d re vi ews re cei ve d fr om t he TEM an d PEM co mmu nit ie s wi ll  be  ev alu at ed
an d, whe re ap pro pri at e, be  i ncor por at ed i nto  t he pr opos ed st and ard . The  st and ard  wi ll  t hen
be  su bmit te d t o t he Res our ces  In ven tor y Commi tt ee fo r ac cep tan ce. 


