10.6. Update tools and approaches. You’ve been asked to create a spatial data layer representing structures (buildings), streams, roads, and watershed boundaries within a relatively small 259-hectare (640 acres) experimental forest that is home to studies on hydrological observation and testing. At present, a polygon identifies the administrative boundary of the experimental forest and only primary roads and perennial streams are included in existing spatial databases. The existing data was created from hard copy maps at a scale of 1:24,000.
You have at your disposal a 1:24,000 digital topographic quadrangle, a 30 m digital elevation model, a 1 m2 resolution digital orthophotoquad, a consumer grade GPS, and a total station. To use the total station, two reference benchmarks are located within 2.0 km (1.2 miles) of the forest boundaries.
a) What data source and/or instrument would you use to capture the new spatial information related to:

i. structures?
Structures, since they are unlikely to be obscured by forest canopy, could be located and heads-up digitized using the digital orthophotoquad.

ii. secondary roads?

Secondary road locations could be measured using the consumer grade GPS, unless accuracies needed to be within 10 m of actual position to satisfy maintenance or other engineering-related applications. In this case, the total station could be used to measure road locations.

iii. smaller streams, including ephemeral streams?

Smaller stream locations could be measured using the consumer grade GPS, unless accuracies needed to be within 10 m of actual position to satisfy research or other requirements. In this case, the total station could be used to measure road locations.

iv. watershed boundaries?

The 30 m DEM could be used within a GIS to generate spatial databases of watershed boundaries. 

b) Which of the new spatial information sources described in part (a) would you incorporate into existing GIS databases to update them?


All of sources could be used to update existing GIS databases.

c) For the data you identified to be updated into existing GIS database (described in part (b)), how would you incorporate the new information into existing GIS databases?
All of the data described in b) will take the form of a spatial database and can be integrated into the existing GIS database through GIS process such as update, merge, append, and overlay techniques (union, identity).
