
GEOG 660 Applications in GIS Name:     Arif Arham 
Exam 2 November 30, 2005 

1. Match up the following Interpolation Methods with following statements (5 pts each) 

1) Spline Fits 

2) Kriging 

3) Trend Surfaces 

4) Triangular Irregular Networks 

5) Inverse Distance Weighting 

 

A) Statistical regression techniques are employed to create surfaces whose property is to 
minimize the sum of squares between the derived surface and the original points. 
Answer _________3____________ 

B) This technique breaks up surface into three components - the trend, variations from the 
trend and random noise. 
Answer _________2____________ 

C) The value at any point on the output surface is a function a linearly weighted combination of 
sample points and the assigned weight is a function of 1 / distancen. 
Answer _________5____________ 

D) In this surface generation method all sample locations are connected to their nearest 
neighbors. 
Answer _________4____________ 

E) A property of this surface interpolation methodology is that the derived surface is one with 
the minimum amount of curvature. 
Answer _________1____________ 

 

2. Describe what is meant by the Modifiable Areal Unit Problem (MAUP) and how it relates to 
the ecological fallacy concept (15 pts). 

MAUP is a problem resulting from the effects of scale, which is arising from the number of 
zone used in an analysis, and the effect of aggregation or zonation, which is arising from the 
grouping of small areas into larger units (Longley, Goodchild, Maguire, and Rhind  2005; Yang  
2005). Moreover, Yang (2005) explains that “the scale problem is the tendency for different 
statistical results to be obtained from the same set of data when the data is grouped at different 
levels of spatial resolution.” 

MAUP relates to the ecological fallacy in the course of different combination of a given number 
of geographic individuals into coarser-scale areal units or inappropriate inference from aggregate 
data about the characteristics of individuals can yield widely different results (Longley et al.  
2005).  
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3. Briefly (3 sentences or less) describe the purpose of interpolation? (10 pts) 

The purpose of interpolation is to fill in between samples or to create new samples within the 
range of the known samples. Thus, the samples can be used in GIS to create isolines (e.g. 
temperature, contour) or to create trend lines (e.g. soil profiles, chemical contaminants).  

 

4. Briefly (3 sentences or less) describe the difference between tight and loose coupling between 
GIS and modeling software (10 pts) 

Loose coupling is when a model is run as a separate piece of software and data are exchanged to 
and from the GIS in the form of files (in export format); on the other hand, tight coupling is when 
both the model and the GIS read and write the same files within a GIS environment without any 
translation process (Longley et al.  2005). 

 

5. Briefly (1 page MAX) describe what is meant by the term Raster Modeling and how it relates to 
the concept of Cartographic Modeling (15 pts). 

Tomlin (2008) mentions that there are two major choices of data model: raster and vector. She 
explains that a raster model tells what occurs everywhere --at each place in the area; the simplest 
of the available data models; and it divides the entire study area into a regular grid of cells in 
specific sequence: (a) the conventional sequence is row by row from the top left corner each cell 
contains a single value (Tsichritzis, T.C., and F.H. Lochovsky, 1977 cited in Tomlin  2008), (b) it 
is space-filling for every location in the study area corresponds to a cell in the raster, and (c) one 
set of cells and associated values is a layer (there may be many layers in a database, e.g. soil type, 
elevation, land use, land cover).  

Longley et al. (2005) state that raster modelling relates to cartographic modelling because the 
model inputs and output in cartographic modelling are in raster form. Additionally, they 
emphasizes that since modelling combines many stages of tranformations and manipulations 
into a single whole for a single purpose, cartographic modelling has GIS transformations of 
rasters that are classified into four basic classes: (a) local operations that examine rasters cell by 
cell, (b) focal operations that compare the value in each cell with the values in its neighboring cell, 
(c) global operations that produce results that are true of the entire layer, and (d) zonal operation 
that compute results for block of contigous cells that share the same value and attach their result 
to all of the cels in each contigous block. 
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5. Please match the GIS terms with their definition (5 pts each) 

1) Binary Map 

2) Buffering 

3) Cartographic Modeling 

4) Clipping 

5) Triangular Irregular Networks 

6) Extrapolation 

7) Filter or Kernal 

8) Gravity Model 

9) Reclassification 

10) Union 

11) Minimum Mapping Units 

12) Thiessan Polygons 

A) A set of polygons bounding irregularly 
spaced points in a manner such that the 
region enclosed by the polygon is closer 
to the encompassing point than to any 
adjacent point. 
Answer __________12___________ 

B) In raster GIS and digital remote sensing, 
a matrix of numbers used to modify the 
grid cell or pixel values of the original 
through a variety of mathematical 
procedures. 
Answer __________7___________ 

C) The process by which attribute values, 
typically in a raster grid, are aggregated 
(grouped) or changed in order to meet 
the problem at hand. 
Answer __________9___________ 

D) The process of creating areas within a 
calculated distance from a point, line or 
area object 
Answer __________2___________ 

E) The process by which an area of interest 
lying within a specified polygon is 
extracted from a raster grid or vector 
theme 
Answer __________4___________ 
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