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{SYstem To Evaluate PRescription Effects on potential Productivity)

INTROBUCTION

Proper reforestaiion of a horvested site often
Tequires a site preperation trectment (mechomi-
cal, burning, or chernical). These keatments
may critically affect long-term site productivity if
improperly plemned or executed. Mony eco-
nomic, operational, and other resource vadue
considerations go into « site preporation pre-
scription; however, from a long-term productivity
perspective the most crucicl consideration is the
"biclegical appropricteness” of a given treat-
ment.

The objective of SYTEPREP is to predict the eco-
logical effects of vorious site preporation trect-
ments and thereby assist users in selecting a
“biclogically appropriate” freatment. Presently,
the system has been developed as a prototype
for use in the Nelson Forest Region of the British
Columbic Forest Service and protovpss have -
been distributed to over 100 potential users.

PROJECT DESCRIPTION

This project commenced as a Masters thesis pro-

ject (Johnston 198¢) o develop « fire effects sys-

tem under the dizection of Dr. Yair Wand,-
Associcte Professor, University of British Columbic

- Faculty of Commerce, in cooperation with the
- Protection Branch of the B.C. Forest Service. The

project has continued with the support of the
Silviculture and Protection Bramches and the B.C.
Science Courncil.

In June 1990, prototype versions of the FIREFFEC
system were released for field testing, with ver-
sion 1.2 being widely released in May 1991. As
of Maoch 1992, systemns for fire (FIREFFEC),
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mechomical (MSPEFFEC) ond chemical (CHEM-
EFFEC) treciments are in various stages of devel- -
opment and impiementation. The SYTEPREP shell™ - -
system will integrate all three systems. A proto-
type, including FIREFFEC and MSPEFFEC, was
released in December 1991 (CHEMEFFEC will be
added shorily). A total of about 20 user-training
workshops have been held over the lagt three
years and more are plonned. :

SYTEPREP can be categorized as cn expert sys-
tem in that i draws upeon the reasoning and
experience of specialists. The development
process invelves constructing a conceptual
maodel of the problem ond acquiring the knowl-
edge from speciclists. Specialists cmd prospective
users petiodically evaluete the design of the sys-
tem by testing the resulis against field experi-
ence. The system is then modified in cn ctfempt
o better reflect “reality”.

Maomy specialists in the fields of ecology, vegeia-
tion memagement, fire behavicur, silviculture,
and pedology have been involved in the devel-
opment of the systems. They are acknowledged
on the systern's screens. Some of this knowledge
was obtained from porticlly overiopping disci-
plines which required a central specictist
(Curram) to resolve conflicts and formmilcte the
conceptual framework for the system.

The limiting factor concept was adopted as the
conceptual romework for the system. This con-
cept states that the growth 1afe of a plemt wilt be
determined by the level of the factor that is the
most limiting (east optimum). it is acknowl-
edged that the limiting foactor concept is o simpli-
fication of ecosysiem processes (ie., some foctors
compenscite for others), omd ciempts have been
made to reduce over-simplification by applying
the main effects (e.g., moisture-limited nuirient
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OVERVIEW OF THE SYTEPREP COMPUTER-BASED SYSTEM
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uptake) to the factor which is most responsible (e.q.,
moisture). .

The system is based on relative differences, using first

‘principles, litercture, field resecrch sites omd field experi-

ence in developing the ratings. The biogeoclimatic clas-
sification system (Breurmemd! emd Curren, 1992) ond soil
sensitivity ratings (Curran et of, 1990) provide some
basic stucture omd finer detedls for further ranking.

RESULTING SYSTEM

SYTEPREP uses the limiting factor concept to compeane

effects of a proposed freatment on various direct amd
indirect growth factors. Each growth factor (vegetation,
root rof, rooting subsiate, soll nutients, soil tempercture,
air temperature/frost, cmd soll moisture) is rated on a rel-
ative 1 - 8 scale {or both the No-Trecdment cnd Post-

Treciment cases. Similcr factor ramkings indicate compa-

rable limitations. The SYTEPREP systemn also provides

explanatory text concerning the justification for the limit-

ing level ranking. The underlying objective is to deter-
mine whether the proposed treatmient is expected to
have a net negative or net positive overall effect when
compared to the No-Treatment option. The time frame
that the systern currently models is the “seedling estalb-
lishment” phase. Some factors clecaly very in the length
of ime that they will affect the performaonce of the crop
trees, cnd the user must decide which frectment opti-
mizes short- and long-term tradeoffs.

TESTING OF THE SYSTEM

Both the conceptucl model, and the specific rules are
currently being tested at three levels: 1) Acadernic sci-
entists, 2) Local field scientists cmd resecrch datar, and 3)
Field practitioners and operational sites. As well, test
cases (both resecach sites and operational field experi-
ence; are used to compare the system outputs with solu-
tions proposed by specialists,

{

INTENDED USE AND LIMITATIONS o

The system is designed fo be used for operational devel-
opment cnd review of site preparation prescriptions cmd
as a focus for discussions such os in training workshops.
It is not intended to be used on all sites but the users
mery prefer to do this until they become fomilicor with cm
ared. It is- currently recommended in the Nelson Forest
Region for use on sites with o High Forest Floor
Displacement Hazard (Currem et al., 1990). Users coe
cautioned that the SYTEPREP decision aid is not
designed to replace common sense, and local experi-
ence, but rather o help encourage critical thinking and
discussion during development or review of a proposed
prescription. The comparison of trade offs between possi-
ble treatments helps encourage discussion cnd facili-
tates extension of resecrch results ond local experience
to stadf who develop site prescriptions.

FUTURE PLANS

L'

The SYTEPREP decision cid is not ‘mtended as an end in -

Citself; it s being developed as one type of tool to assist

operational decision-making. Immediate plons coe to
complete testing cnd ensure a robust system is avadlable
for operationad use cnd to finalize the knowledge base in
the overall SYTEPREP system. In addition some prelimi-
ncry work has been done to extend it to include equip-
ment selection, short-term economics comparisons, and
a planting stock type selection. Possibie future system
plattorms include a Windows version cnd o DOS-
Extended version. Continued support from the Regioncd
Silviculture section cnd Silviculture cand Protection
Bromches coe key to the success of this project.
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