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The evaluation of the impact of range practiceshenquality and quantity of forage is a top-ranked
priority under the British Columbia (B.C.) Forearsd Range Practices Act (FRPA). Reliable access
to palatable forage on Crown lands supports thédmeguide/outfitters industries in this province.
The monitoring and tracking of rangeland healtthwithand held computer linked to a Global
Positioning System (GPS) enhances field data daleand analysis by Agrologists.

In the past, Range staff collected field data \p#iper forms. A field day required a large paper map
for navigation, clipboards and water resistant p&mens to record observations. Staff carried a
separate GPS unit to collect spatial data anddhé&@nsfer the data to a paper form. Each day spent
in the field required three additional days to smaldata and generate reports. Field observations
from one week generated a box full of forms whichurn required nearly a month to analyze and
summarize.

Range staff use of digital technologies has notedalyiced the time taken to collect data, complete
analysis, and write reports. Field data collectrmomlves recording types of range use, measuring
rangeland health indicators, identifying the losatof range improvements, detailing the extent of
invasive plant growth, determining the carryingaeity of a particular pasture, navigating in the
field, linking digital pictures with the appropréainspection form, and recording additional written
and audio notes. Range staff report the convetsi@hectronic data collection reduces analysis and
summary time by at least 75%. Unanticipated benefithe new technology include improved
navigation and a visual summary of the extent wioaitoring regime; both of which improve the
cost-effectiveness of subsequent field trips. Aohgpthis new technology is an important step to
improving the understanding of the health of raagdt at a provincial level, and also provides data
at a finer scale than available digital layers.

Our model of electronic data collection requird3easonal Desktop Assistant (PDA), GPS, and
ArcPad (versions 6.x or 7.0.1) mapping softwarsupport data collection. B.C. government
agencies are established users of ESRI's GIS geftWaers navigate, orientate themselves, and
collect data by referencing base layers downlodded a central data repository (the B.C.
Government’s Land and Resource Data Warehousegiapthyed on their PDA. Available
information includes: 5 metre resolution satelliteagery, contour lines, a vegetation layer, and a
blended biological, geological and climatic lay@ata recorded in the field are output as shapefiles
and thus are directly compatible with the ArcMapd¥iew, ArcEditor, Arcinfo) programs used by
the Ministry of Forests and Range (MFR) geomatpecalists. HP iPAQs have been used as
primary PDAs by Range Branch for over two yearsabse they are inexpensive and lightweight,
have a clear screen, and provide a suitable procepsed for required tasks.

Effective electronic data collection requires aempor with knowledge of the ecosystem, PDA and
GPS functions, and appropriate protective casemmpact flash or secure digital memory card of
at least 1 gigabyte is necessary to store baseeiypaghapefiles, and inspection forms. Operators
may find a telescopic pole useful to elevate th&GPsers can increase field time by carrying a
spare battery or mobile battery, or charging thé\RIDd GPS in the truck between inspections.
Operating time with an extended battery is sixeees hours. Most basic PDAs will have the
necessary processing speed and radio receiveetatepghe ArcPad software and link with a GPS.
Total cost for equipment and software is betweeb(land $2,500 per unit.



The processing power of the PDA allows the operat@arry additional electronic information
from each range client or a spread sheet to caécrdmgeland carrying capacity and thereby
enables field staff to conduct partial analysislevim the field. This process supports decision-
making and allows for informed discussions withgartenure holders in a time-efficient manner.

Collecting data with a hand held computer allowsclansistent collection of information in the
form of a permanent legible electronic file thaé&sy to store and sort. The Rangeland Health
Forms were created in partnership with Coastal ®esoMapping (CRM) Limited (Nanaimo,
British Columbia). CRM generated electronic fornsegng ArcPad's Application Builder, and data is
stored in a MS Access database. Summary analyssgé health is easily created through
functions built into Access.

Range staff have created a guide to system operagicause users are located in different areas of
the province. The guide addresses topics includismg ArcPad with electronic forms, acquiring

and using underlying spatial data, and addresdidy €hallenges. Beginners often feel frustrated
using this hand held electronic data collectiortaysbecause they expect the speed and response of
their personal computer and underestimate the itapoe of maintaining a line-of-sight between

the GPS and the sky. New users are most succedsu they recognize the benefits of the
technology and are eager to adopt it. For exanidege Officer, Karen Tabe, has stated that

“using the technology boosts my navigation ab#itimaking me feel more confident when

spending time in the field.”

In the future, Range staff will be required to pemi more mapping work with faster PDAs capable
of performing more tasks and processing higheruésa imagery. Plans to refine our approach
include implementing Microsoft SQL Server. Thislvihable Range data to be uploaded over the
web from various Forest Districts to the Range Bréscentralized server. Field staff will maintain
editing ownership over the data they collect, lmrital access will enable Branch level staff to
view the data to conduct trend analysis at progirevel scale, communicate problem areas to
specialists, identify potential areas for restamativork, and locate areas for the site exclosure
monitoring. In addition, communication of the spediocation and spread of invasive plants can
occur more quickly. Parsing out data from SQL Semt XML will enable upload of range health
data into B.C.’s Forest and Range Evaluation PragREP) database. The flexibility of changing
technology ensures that the Range Branch can g®REP with monitoring data required under
FRPA, as well as empower Range staff to collectaralyze other significant information.

About the authors:

Matthew Braun and Andrew Pantel are Mountain Pimet® Range Agrologists for the British
Columbia Ministry of Forests and Range. Nancy Eikoa GIS technician in Range Branch.

For more information, contact

British Columbia Ministry of Forests and Range: Matv Braun fatthew.Braun@gov.bc.3a
Nancy Elliot (Nancy.Elliot@gov.bc.ca

Coastal Resource Mapping: John Ziemanski (Presidehin@crmltd.cg, Scott Dwyer
(Programmer & Spatial Analyst}cott@crmitd.cq.




