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The attached graphics will hopefully be useful in identifying the attributes and limitations of each interpolation method.  The initial finding is that TOPOGRID, the method that has been implemented to date, does seem to be the most successful – across the board – at modeling terrain.  Some methods, such as IDW and TIN, are better at retaining input values, however, they are generally poorer at trend analysis and interpreting hills and valleys, and therefore result in plateau creation.  Splining appears to have the most difficulty in trend analysis and the results include artificial hills based on elevation values well outside the range of input elevation values.

A graphic depicting the results from another TOPOGRID approach, which is to cut the modeling area into 3 parts (greater than 5 ft, between 5 ft and the upper limit of the tidal wetland, all tidal wetland) has also been included below.  Approaches such as this are designed in response to the apparent shortcomings of the interpolation method of choice.  It is likely that such creative approaches, in addition to hybrid approaches as implemented by the USGS (which uses IDW in combination with splining), can be useful in perfecting any output model.  However, given the time frame and budget, extensive research, testing, and benchmarking of different inputs for the various parameters, much less, writing a program that operates outside the given parameters of off-the-shelf ArcInfo software, are beyond the scope of this project.

Statistics showing the area within each half-foot increment between –10 and 20 ft have been collected for each interpolation method and are shown below. Following the statistics, the first five graphics depict results from IDW, splining, TIN, TOPOGRID, and corrected TOPOGRID (using the 3-part approach).  The second series of graphics depict the effect of the first four techniques on bogus input contours to demonstrate the differences more precisely.  Also included is a histogram that shows the values along the transect which has been drawn in exactly the same place across each graphic depicting the bogus data.  Discussion of the graphics is available below.

	Vertical units in feet, and area in square kilometers.
	
	

	ELEVATIONS
	Area in Elev. Class by Interpolation Method
	

	>
	<=
	TOPO
	SPLN
	TIN
	IDW
	

	-10
	-9.5
	0.00
	0.06
	0.00
	0.00
	

	-9.5
	-9
	0.00
	0.07
	0.00
	0.00
	

	-9
	-8.5
	0.00
	0.08
	0.00
	0.00
	

	-8.5
	-8
	0.00
	0.08
	0.00
	0.00
	

	-8
	-7.5
	0.00
	0.12
	0.00
	0.00
	

	-7.5
	-7
	0.00
	0.10
	0.00
	0.00
	

	-7
	-6.5
	0.00
	0.10
	0.00
	0.00
	

	-6.5
	-6
	0.00
	0.12
	0.00
	0.00
	

	-6
	-5.5
	0.00
	0.11
	0.00
	0.00
	

	-5.5
	-5
	0.00
	0.16
	0.00
	0.00
	

	-5
	-4.5
	0.00
	0.14
	0.00
	0.00
	

	-4.5
	-4
	0.00
	0.16
	0.00
	0.00
	

	-4
	-3.5
	0.00
	0.20
	0.00
	0.00
	

	-3.5
	-3
	0.00
	0.23
	0.00
	0.00
	

	-3
	-2.5
	0.00
	0.28
	0.00
	0.00
	

	-2.5
	-2
	0.00
	0.34
	0.00
	0.00
	

	-2
	-1.5
	0.00
	0.38
	0.00
	0.00
	

	-1.5
	-1
	0.02
	0.46
	0.00
	0.00
	

	-1
	-0.5
	0.16
	0.65
	0.00
	0.00
	

	-0.5
	0
	0.77
	0.92
	0.00
	0.00
	

	0
	0.5
	4.78
	2.58
	1.46
	0.68
	

	0.5
	1
	29.54
	24.73
	37.68
	23.15
	Mean SHW is somewhere around here.

	1
	1.5
	3.54
	2.76
	1.97
	3.85
	

	1.5
	2
	2.50
	1.76
	1.72
	3.13
	

	2
	2.5
	2.01
	1.50
	1.80
	2.82
	

	2.5
	3
	1.81
	1.45
	1.83
	2.58
	

	3
	3.5
	1.96
	1.51
	1.75
	2.28
	

	3.5
	4
	2.26
	1.64
	1.81
	2.84
	

	4
	4.5
	3.03
	2.14
	1.81
	4.12
	

	4.5
	5
	9.17
	8.87
	18.48
	16.54
	Notice peaks near contour lines.

	5
	5.5
	9.21
	7.13
	2.19
	4.85
	

	5.5
	6
	3.63
	2.73
	2.21
	2.53
	

	6
	6.5
	2.80
	2.05
	2.13
	1.78
	

	6.5
	7
	2.33
	1.99
	2.18
	1.58
	

	7
	7.5
	2.23
	1.86
	2.18
	1.49
	

	7.5
	8
	2.22
	1.82
	2.13
	1.64
	

	8
	8.5
	2.37
	1.84
	2.18
	1.82
	

	8.5
	9
	2.89
	2.05
	2.15
	2.40
	

	9
	9.5
	3.68
	2.65
	2.15
	3.23
	

	9.5
	10
	15.31
	27.65
	35.51
	34.54
	Notice peaks near contour lines.

	10
	10.5
	16.08
	7.58
	1.19
	2.59
	

	10.5
	11
	3.11
	2.27
	1.19
	1.39
	

	11
	11.5
	1.85
	1.59
	1.22
	1.08
	

	11.5
	12
	1.36
	1.35
	1.15
	0.87
	

	12
	12.5
	1.12
	1.17
	1.15
	0.85
	

	12.5
	13
	1.05
	1.12
	1.15
	0.85
	

	13
	13.5
	1.17
	1.15
	1.11
	0.95
	

	13.5
	14
	1.28
	1.21
	1.06
	1.15
	

	14
	14.5
	1.61
	1.39
	1.08
	1.39
	

	14.5
	15
	3.96
	6.37
	9.51
	8.58
	Fewer 15 ft lines in input data.

	15
	15.5
	4.40
	3.30
	1.00
	2.20
	

	15.5
	16
	1.54
	1.40
	0.97
	1.33
	

	16
	16.5
	1.19
	1.20
	0.94
	0.92
	

	16.5
	17
	1.01
	1.08
	0.94
	0.79
	

	17
	17.5
	0.97
	0.99
	0.93
	0.76
	

	17.5
	18
	1.08
	0.95
	0.90
	0.83
	

	18
	18.5
	1.21
	1.02
	0.89
	0.85
	

	18.5
	19
	1.51
	1.12
	0.91
	1.04
	

	19
	19.5
	2.12
	1.46
	0.83
	1.42
	

	19.5
	20
	6.58
	11.99
	15.40
	15.37
	Notice peaks near contour lines.
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[image: image5.jpg]Corrected Ocean City Vicinity DEM
by TOPOGRID with Arcinfo

-100

Tidal Wetlandi





Notes on 5 graphics above:

A- Notice how in this area all interpolation methods create plateaus where there is only a 10 ft contour available.  Only in the TOPOGRID process does this problem somewhat resolve itself and trend analysis identifies hills and valleys

B- Another example of interpolation methods described in A.

Example of how splining can cause artificial hills (and depressions) where contours are close together and contour values indicate a steep rise.  Splining tends to exaggerate the slope and resultant interpolation.

C- [image: image6.jpg]IDW Sample with Transect
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[image: image7.jpg]SPLINE Sample with Transect

ELEVATION

02

5
——10
—20
— 30
— 0

<0
0-5
5-10
10-20
20-25
25-30

111

30-35
[ 35-40
[ 40-45
[ 45-50
[ Is0-55
[ s5-60
[ s0-65
| BB
-

=== Transection




[image: image8.jpg]TIN Sample with Transect
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[image: image9.jpg]TOPOGRID Sample with Transect
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Notes on 4 graphics above:

IDW

1- No sense of hill or trend, instead a plateau is created.

2- No sense of valley or trend between this area and area below it.

3- Even spread of values on both sides of contour.

SPLINE

1- Artificial hill caused by extremely exaggerated trend analysis near unevenly distributed contour lines.

2- No sense of hill or trend, instead a plateau is created.

3- Good interpolation of contours.

4- Artificial depression caused by closely-located but somewhat steep contours.

TIN

1- Reliable interpolation where contours are evenly spaced.

2- No sense of valley or trend between this area and area below it.

3- No sense of hill or trend, instead a plateau is created.

TOPOGRID

1- Artificial depression caused by exaggerated trend analysis near unevenly distributed contour lines.

2- Good trend analysis identifies hills (and valleys).

3- Good trend analysis identifies hills (and valleys).

4- No artificial depressions in areas where neighboring lines are evenly distributed.

Transects from Above 4 Graphics

(A to B as you move left to right on graph)
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Chart1

		9.954		17.255

		13.072		17.408				14.923

		20		17.556				15.242

		20		17.694		14.67		15.577

		20		17.839		15.067		15.935

		20		18.067		15.486		16.319

		20		18.569		15.993		16.734

		20		19.365		16.499		17.181

		20		19.894		17.006		17.657

		20		20		17.513		18.15

		20		20		18.02		18.639

		20		20		18.526		19.096

		20		20		19.033		19.492

		20		20		19.534		19.813

		20		20		19.999		20.046

		20		20		20		20.213

		20		20		20		20.405

		20		20		20		20.601

		20		20		20		20.794

		20		20		20		20.985

		20		20		20		21.172

		20		20		20		21.354

		20		20		20		21.527

		20		20		20		21.682

		20		20		20		21.812

		20		20		20		21.904

		20		20		20		21.954

		20		20		20		21.958

		20		20		20		21.916

		20		20		20		21.834

		20		20		20		21.723

		20		20		20		21.599

		20		20		20		21.477

		20		20		20		21.37

		20		20		20		21.269

		20		20		20		21.169

		20		20		20		21.078

		20		20		20		20.998

		20		20		20		20.927

		20		20		20		20.863

		20		20		20		20.815

		20		20		20		20.801

		20		20		20		20.833

		20		20		20		20.885

		20		20		20		20.908

		20		20		20		20.807

		20		20		20		20.422

		20		20		20		19.581

		20		20		20		18.342

		20		20		20		17.269

		20		19.95		20		16.869

		20		19.684		20		17.399

		20		19.428		20		18.561

		20		19.93		20.058		20.041

		20		21.147		21.941		21.74

		23.102		23.184		24.149		23.889

		30		25.987		26.351		26.207

		30		28.59		28.545		28.486

		30		30.22		30.512		30.583

		30		30.43		32.022		32.462

		30		30.439		33.524		34.182

		33.101		32.57		35.011		35.76

		40		36.415		36.493		37.184

		40		39.214		37.97		38.42

		40		39.874		39.409		39.427

		40		40.03		40		40.184

		40		40.02		40		40.748

		40		40		40		41.25

		40		40		40		41.737

		40		40		40		42.221

		40		40		40		42.696

		40		40		40		43.152

		40		40		40		43.58

		40		40		40		43.969

		40		40		40		44.316

		40		40		40		44.629

		40		40		40		44.905

		40		40		40		45.125

		40		40		40		45.227

		40		40		40		45.259

		40		40		40		45.276

		40		40		40		45.146

		40		40		40		44.918

		40		40		40		44.633

		40		40		40		44.332

		40		40		40		43.997

		40		40		40		43.646

		40		40		40		43.278

		40		40		40		42.911

		40		40		40		42.545

		40		40		40		42.158

		40		40		40		41.763

		40		40		40		41.345

		40		40		40		40.884

		40		40		40		40.321

		40		39.999		39.535		39.637

		40		39.785		38.289		38.795

		40		38.851		36.91		37.614

		38.683		36.458		35.539		36.116

		30.613		33.623		34.148		34.482

		30		31.448		32.766		32.879

		30		30.306		31.409		31.389

		30		30.015		30.11		30.074

		30		30.003		29.007		28.669

		30		31.054		27.978		26.943

		30		36.977		26.946		25.272

		30		51.172		25.893		23.92

		24.533		64.425		24.841		22.99

		20		68.571		23.789		22.231

		20		61.493		22.739		21.274

		20		46.406		21.691		20.042

		19.96		29.717		20.23		17.77

		14.163		14.508		14.314		13.997

		5.838		3.942		6.035		9.113

		5		-4.093		4.701		5.489

		5		-13.761		4.441		2.989

		5		-27.055		4.18		1.24

		5		-42.615		3.92		-0.025

		5		-57.61		3.722		-0.989

		7.343		-68.935				-1.43

		12.252		-76.081
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Comparison of Interpolation Tools
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boguspnt

				IDW		SPLINING		TIN		TOPOGRID

		1		9.954		17.255

		2		13.072		17.408				14.923

		3		20		17.556				15.242

		4		20		17.694		14.67		15.577

		5		20		17.839		15.067		15.935

		6		20		18.067		15.486		16.319

		7		20		18.569		15.993		16.734

		8		20		19.365		16.499		17.181

		9		20		19.894		17.006		17.657

		10		20		20		17.513		18.15

		11		20		20		18.02		18.639

		12		20		20		18.526		19.096

		13		20		20		19.033		19.492

		14		20		20		19.534		19.813

		15		20		20		19.999		20.046

		16		20		20		20		20.213

		17		20		20		20		20.405

		18		20		20		20		20.601

		19		20		20		20		20.794

		20		20		20		20		20.985

		21		20		20		20		21.172

		22		20		20		20		21.354

		23		20		20		20		21.527

		24		20		20		20		21.682

		25		20		20		20		21.812

		26		20		20		20		21.904

		27		20		20		20		21.954

		28		20		20		20		21.958

		29		20		20		20		21.916

		30		20		20		20		21.834

		31		20		20		20		21.723

		32		20		20		20		21.599

		33		20		20		20		21.477

		34		20		20		20		21.37

		35		20		20		20		21.269

		36		20		20		20		21.169

		37		20		20		20		21.078

		38		20		20		20		20.998

		39		20		20		20		20.927

		40		20		20		20		20.863

		41		20		20		20		20.815

		42		20		20		20		20.801

		43		20		20		20		20.833

		44		20		20		20		20.885

		45		20		20		20		20.908

		46		20		20		20		20.807

		47		20		20		20		20.422

		48		20		20		20		19.581

		49		20		20		20		18.342

		50		20		20		20		17.269

		51		20		19.95		20		16.869

		52		20		19.684		20		17.399

		53		20		19.428		20		18.561

		54		20		19.93		20.058		20.041

		55		20		21.147		21.941		21.74

		56		23.102		23.184		24.149		23.889

		57		30		25.987		26.351		26.207

		58		30		28.59		28.545		28.486

		59		30		30.22		30.512		30.583

		60		30		30.43		32.022		32.462

		61		30		30.439		33.524		34.182

		62		33.101		32.57		35.011		35.76

		63		40		36.415		36.493		37.184

		64		40		39.214		37.97		38.42

		65		40		39.874		39.409		39.427

		66		40		40.03		40		40.184

		67		40		40.02		40		40.748

		68		40		40		40		41.25

		69		40		40		40		41.737

		70		40		40		40		42.221

		71		40		40		40		42.696

		72		40		40		40		43.152

		73		40		40		40		43.58

		74		40		40		40		43.969

		75		40		40		40		44.316

		76		40		40		40		44.629

		77		40		40		40		44.905

		78		40		40		40		45.125

		79		40		40		40		45.227

		80		40		40		40		45.259

		81		40		40		40		45.276

		82		40		40		40		45.146

		83		40		40		40		44.918

		84		40		40		40		44.633

		85		40		40		40		44.332

		86		40		40		40		43.997

		87		40		40		40		43.646

		88		40		40		40		43.278

		89		40		40		40		42.911

		90		40		40		40		42.545

		91		40		40		40		42.158

		92		40		40		40		41.763

		93		40		40		40		41.345

		94		40		40		40		40.884

		95		40		40		40		40.321

		96		40		39.999		39.535		39.637

		97		40		39.785		38.289		38.795

		98		40		38.851		36.91		37.614

		99		38.683		36.458		35.539		36.116

		100		30.613		33.623		34.148		34.482

		101		30		31.448		32.766		32.879

		102		30		30.306		31.409		31.389

		103		30		30.015		30.11		30.074

		104		30		30.003		29.007		28.669

		105		30		31.054		27.978		26.943

		106		30		36.977		26.946		25.272

		107		30		51.172		25.893		23.92

		108		24.533		64.425		24.841		22.99

		109		20		68.571		23.789		22.231

		110		20		61.493		22.739		21.274

		111		20		46.406		21.691		20.042

		112		19.96		29.717		20.23		17.77

		113		14.163		14.508		14.314		13.997

		114		5.838		3.942		6.035		9.113

		115		5		-4.093		4.701		5.489

		116		5		-13.761		4.441		2.989

		117		5		-27.055		4.18		1.24

		118		5		-42.615		3.92		-0.025

		119		5		-57.61		3.722		-0.989

		120		7.343		-68.935				-1.43

		121		12.252		-76.081
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		20		20		20		20.985

		20		20		20		21.172

		20		20		20		21.354

		20		20		20		21.527

		20		20		20		21.682

		20		20		20		21.812

		20		20		20		21.904

		20		20		20		21.954

		20		20		20		21.958

		20		20		20		21.916

		20		20		20		21.834

		20		20		20		21.723

		20		20		20		21.599

		20		20		20		21.477

		20		20		20		21.37

		20		20		20		21.269

		20		20		20		21.169

		20		20		20		21.078

		20		20		20		20.998

		20		20		20		20.927

		20		20		20		20.863

		20		20		20		20.815

		20		20		20		20.801

		20		20		20		20.833

		20		20		20		20.885

		20		20		20		20.908

		20		20		20		20.807

		20		20		20		20.422

		20		20		20		19.581

		20		20		20		18.342

		20		20		20		17.269

		20		19.95		20		16.869

		20		19.684		20		17.399

		20		19.428		20		18.561

		20		19.93		20.058		20.041

		20		21.147		21.941		21.74

		23.102		23.184		24.149		23.889

		30		25.987		26.351		26.207

		30		28.59		28.545		28.486

		30		30.22		30.512		30.583

		30		30.43		32.022		32.462

		30		30.439		33.524		34.182

		33.101		32.57		35.011		35.76

		40		36.415		36.493		37.184

		40		39.214		37.97		38.42

		40		39.874		39.409		39.427

		40		40.03		40		40.184

		40		40.02		40		40.748

		40		40		40		41.25

		40		40		40		41.737

		40		40		40		42.221

		40		40		40		42.696

		40		40		40		43.152

		40		40		40		43.58

		40		40		40		43.969

		40		40		40		44.316

		40		40		40		44.629

		40		40		40		44.905

		40		40		40		45.125

		40		40		40		45.227

		40		40		40		45.259

		40		40		40		45.276

		40		40		40		45.146

		40		40		40		44.918

		40		40		40		44.633

		40		40		40		44.332

		40		40		40		43.997

		40		40		40		43.646

		40		40		40		43.278

		40		40		40		42.911

		40		40		40		42.545

		40		40		40		42.158

		40		40		40		41.763

		40		40		40		41.345

		40		40		40		40.884

		40		40		40		40.321

		40		39.999		39.535		39.637

		40		39.785		38.289		38.795

		40		38.851		36.91		37.614

		38.683		36.458		35.539		36.116

		30.613		33.623		34.148		34.482

		30		31.448		32.766		32.879

		30		30.306		31.409		31.389

		30		30.015		30.11		30.074

		30		30.003		29.007		28.669

		30		31.054		27.978		26.943

		30		36.977		26.946		25.272

		30		51.172		25.893		23.92

		24.533		64.425		24.841		22.99

		20		68.571		23.789		22.231

		20		61.493		22.739		21.274

		20		46.406		21.691		20.042

		19.96		29.717		20.23		17.77

		14.163		14.508		14.314		13.997

		5.838		3.942		6.035		9.113

		5		-4.093		4.701		5.489

		5		-13.761		4.441		2.989

		5		-27.055		4.18		1.24

		5		-42.615		3.92		-0.025

		5		-57.61		3.722		-0.989

		7.343		-68.935				-1.43

		12.252		-76.081



A

B

Comparison of Interpolation Tools

IDW

SPLINING

TIN

TOPOGRID

ELEVATION ( FEET)



statistics

				IDW		SPLINING		TIN		TOPOGRID

		ELEVATION IN FEET		AREA IN SQUARE KILOMETERS

		< 0		0.00		0.17		0.00		0.41

		0 ~ 5		1.33		1.74		1.90		1.90

		5 ~ 10		1.30		0.82		0.54		0.60

		10 ~ 20		0.67		0.74		0.64		0.94

		20 ~ 30		2.02		1.87		1.86		2.05

		30 ~ 40		0.89		1.10		0.80		0.83

		40 ~ 50		0.92		0.66		0.57		0.55

		> 50		0.00		0.05		0.00		0.00






