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I. Introduction
A) Purpose: The main purpose of this project is to use GIS tools and methods to test the

proposed geodynamic theory by Little and others (2005) which suggests that the varying
uplift rates along the length of the Alpine Fault of New Zealand are due to high local
rates of precipitation in the central section of the fault resulting in fast uplift rates.

B) Problem Formulation:

a. Are high local rates of precipitation (which are directly proportional to the amount
of erosion) responsible for the anomalous fast uplift rates found in the central section
of the Alpine Fault of New Zealand?

b. Do low precipitation values correlate with slow uplift rates and vice versa?

To answer this question one must:

i. Represent the graph of Thermochronometric and Fission Track ages plotted
against the distance along the Alpine fault from the Fiordland coast as data
points (Batt et al., 1999).
Ii. Calculate an average raster layer out of these data points.
iii. Compare this raster layer to a raster of the areas average precipitation.
iv. Calculate a final raster between these two raster layers that represents how
the two types of data overlap.
c. Discuss the results of the project and what that means with respect to the proposed
geodynamic theory.

I1. Data Collection
e 250m Resolution Digital Elevation Model of New Zealand

0 http://www.geographx.co.nz/downloads.html
File: nztm250m.asc

e 100m Resolution Land Cover of New Zealand
0 http://www.geographx.co.nz/downloads.html
File: landcover100m.jpg

e Qutline of the New Zealand Coast
0 http://koordinates.com/layers/global/oceania/new-zealand/
File: nzcoast_nztm.shp

e Average Precipitation of New Zealand from 1971-2000
0 http://www.niwa.co.nz/our-science/climate/our-services/mapping
File: mean_rain.asc
(This piece of GIS data was not free and was kindly provided by Dr. Andrew Tait)
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e Thermochronometric and Fission Track Ages Plot (Uplift Rates)

Thermochronological analysis of the dynamics of the Southern Alps, New Zealand
(Batt et al., 1999).
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1)

Preparing Base Map
A work folder must be created for the project and the online GIS data mentioned above

must be downloaded into this folder.

The first step in this project was to create an aesthetically pleasing base map of New
Zealand to which any later calculated rasters or digitized data could be projected onto. To
do this, the downloaded files were first previewed in ArcCatalog.

I. So that the files can be projected correctly into an ArcMap document, the spatial
reference of each file must be defined. This was checked by:
o Right clicking on the layer in the table of contents
o Selecting the properties options

If the “properties” dialog box displayed “undefined”, then a coordinate system was
selected clicking the “edit” option.

All of these files had an undefined coordinate system. The correct coordinate system for
the individual data can be found in the respective websites.

Ex: Assigning the correct coordinate system to 100m Resolution Land Cover of New
Zealand in ArcCatalog:

=l Conterts Preview | Metadata |

& Catalog
=G
= Gl F
& Lab_1

5 G R\chc529' field_trip_demo

ande:
=10 landcover2Sim
= H landcover2S0m.jpg

Raster Dataset Properties
General | . &
Property Ve )
Format JFIF = -
Scurce Type continuous sl .
Pooel Type unsigned integer R -
Pocel Depth BB %
5 g R NoDista Viahse 25 e
& (@ RAcheS20\Lab_10 Prraide lewel: 4 restrmpling: Hlasrest Haighbor Buid E s
51 (G RicheS20\Lab 2 data Compnaasion JPEG i
5 G RAchcS29\Lab_2_extra_data 5 Edant P
5 (@ RAcheS29\Lab_3_data Top 627087017 \
55 (@ R\cheS29\Lab_4_data Left 1067652 34 J )
& (@ Ri\chcS529\Lsb_5_data gt 2116555.02697 5.
= G Rche5294Lab 6_data Botiom 472221412956 o
5 ) R\che529\Lab_7_data = Spatial eference cUndefired: 4 ;f
® @ Ri\chc529\Lab_8_data Linear Ung 3
=i Gl R\cheS20\Lab 9 Anguiar Una
& G R\chcS29\Lib_9_data =l Stotistics
1 (i R\chc529proj_demo Pl 3,
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— R — Corterts  Proview | Mete [
[T & calcs * | [ ArcToolbox
alch < @) 30 Analyst Tools

B Uni Melb Clssesads
4 i Lab L
s i R\cheS29\field trip_demo
= [ RcheS29\Final project
5 () DEM_Grids
= (2] landcoverllim
% ] landeovel00m jpg
landcoverZSim

Spatisl Reference Properties ¥ %

XY Coordrte Syses |

Raster||  Hame [0 2000 _Few_Zesiard_Trarsverse_Mercator

Gerd |  Detals

[Prd 600000
i {Foee_Nathng: 1000000000000 J
& @ Spatial Analyst Tools _Sca\e_Fac:w 0.559600 Browse for Coordinate System 7
# @ Spatial Statistics Took |'wl#u{i?;r| 0.000008 BT s
% @ Tracking Anabyst Teols | Leckin: (] New Zesland - H 5
Al \it: Degree (0,017 NZGD 200} New Zealand Transverse Mescator.
e G NZGD 2000 Morth Taieri Circust.pr
[t €1 W) 2000 ZG0 2000 Observation Point Circuit.pr
| Sphemit GRS 1580 MZGD 2000 Okarito C
ZGD 2000 Povesty Bay
Sae 2GD 200) Taranaki Circust.prj
ZGD 200) Timaru Cireuit pej
Lo NZGD 2000 Tuhirangi Circust.prj
i ] lriging_musc2 ZGD 2000 UTM Zone $85.pg
B Mew_shapesieshp New =
] NZ rainfalljpg
% 8 NZ rainfaill img | i —
B polyshp Mame [HE50 2000 New Zesland Trarwverne Mercator g Add
Clear Sets e o
&8 relase2 _ Cer | smsteg | Sowdd e [Coomanate Syeems =] Concel
« [ R\cheS 2\ Geonfesencing Demo e
- RheheS2lab L0 —

= [ Revehe529Lab ! data
= RvcheS2TLab ! extra_dats
4 (i F\che52\Lab_)_data
& R\cheS29\Lab 4 _dats

of_derma
wtes.edu\che329%\ geoprofile

(Assigning a defined coordinate system to a downloaded GIS file in ArcCatalog by selecting
“Properties” and editing the “Spatial Reference”).

Once all of the files have their appropriate coordinate system defined they can be
uploaded into an ArcMap document and projected correctly (on the fly) by using the “add
data” button or dragging and dropping them into the Table of Contents.

ii. The Digital Elevation Model, the 100m Resolution Land Cover, the Outline of the
Coast, and the Average Precipitation files can be manipulated to create the
necessary base map for this project. These files were assigned the following
coordinate systems respectively: New Zealand Transverse Mercator, New
Zealand Transverse Mercator, New Zealand Transverse Mercator, and New
Zealand Map Grid.

Even though one of these files has a different coordinate system it is still being projected
correctly and is in synchronization with the others because ArcMap can convert the
coordinates of the file “on the fly” into the coordinate system of the first file that was
uploaded into the ArcMap document. While simply defining the correct coordinate
systems is enough to properly project the files into an ArcMap document, it is not
sufficient if we later want to make calculations using this layer such as “raster
calculation”. For this reason, the coordinates of the Average Precipitation file need to be
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permanently transformed into the coordinate system of the other files (NZTM). To do
this, the “project raster” tool from ArcToolbox must be used because this is a raster file.

Ex: Permanently converting the coordinates of the Average Precipitation file into NZTM
coordinates.

1y

-

Input Raster Project Raster

[ mean_rain.asc ﬂ
Input Coordinate System (optional)

Transforms the raster
dataset from one projection
to another.

1040 Mew 7aaland Man Crid
J499_INeW_Zealand_Map_Lnd

Output Raster Dataset

[ R:\chc529¥Final_project\Re__GIS_Data__Mean_Annual_Rainfall_Data\NIWA_mean_rain\mean_rain_Pr
Output Coordinate System

[ NZGD_2000_New_Zealand_Transverse_Mercator

Geographic Transformation (optional)

l

m

% | |5 |

New_Zealand_1949_To_NZGD_2000_1_3PAR

e 1> 1x [+

- -

OK ‘ Cancel |Enu'romens...| <<H:deHeb| Tool Help ‘

b ————— J

Now that this is done, the data can be manipulated to create the base map for the project.

ii. The DEM raster layer has extra “no data” cells that do not portray any useful
information and need to be removed. Similarly, the Average Precipitation raster
layer has a few cells that protrude beyond the New Zealand coastline and create a
blurry outline. These issues can be resolved by using the “Raster Calculator” to
clip the raster layers to the New Zealand Coastline layer. However, The DEM and
the Average Precipitation raster layers are ASCII file types. The “Raster
Calculator” can only carry out calculations if the raster is in grid format.
Additionally, both layers used in the calculation must also have coordinates in the
same coordinate system. This was taken care of in the last step.

So before we clip the rasters to the New Zealand coastline we must first convert
them from ASCII file type to Grid format. To convert the raster ASCII files into
Grid format, the “ASCII to Raster” tool from ArcToolbox must be used.
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Ex: Converting the DEM raster layer from ASCII files type into Grid format.

ol L —

Input ASCII raster fie " | ASCIlto Raster
| R:\che529\Final_projectinztm250m\nztm250m. asc
Output raster Converts an ASCII file

representing raster data to

[ R:\che529\Final_projectinztm250m |ASCIITo_nztm2
a raster dataset.

Output data type (optional)
| INTEGER

& |®

oK | Cancel Envrmenu...l <<HdeHeb‘ TooIHebl

Using this tool for both layers creates new raster layers and they are added to the Table of
Contents. The former ASCII raster layers can be removed.

Now that the DEM and Average Precipitation raster layers are in Grid format, the “Raster
Calculator” can be used to clip the layers to the New Zealand coastline layer. To do so,
the “spatial analyst” toolbar is used:

e First the analysis mask must be selected in the “options” dialog box found
in the drop down menu of “Spatial Analyst” toolbar.

e In this case the analysis mask will be the Outline of the Coast layer since
this is what we want to clip the raster layers to.

e Once this has been set up, the “raster calculator” can be used which is also
found in the drop down menu of “Spatial Analyst” toolbar.

e Once the “raster calculator” dialog box is opened, simply double click on
the raster layer that needs to be modified and select “evaluate”.

Ex: Clipping the DEM raster layer to the New Zealand Coast using the “Raster
Calculator”
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DEM Raster layer before clipping.

-

Options

General | Extent | Cell Size |

Working directory: IGS\ El
Arakyme sk zcoast nam RIS
Analysis Coordinate System

{* Analysis output will be saved in the same coordinate
system as the input (or first raster input if there are
multiple inputs).

" Analysis output will be saved in the same coordinate
system as the active data frame.

[V Display waming message ff raster inputs have to be
projected during analysis operation.

o ]

Cancel |

Setting the New Zealand coast layers as the Analysis Mask.



Carlos Camacho 12/3/2010
Ll Ll
i Raster Calculator
Layers: Arithmetic ~— Trigonometric
ASCliTo_mean2 - N : :
U [ ] | [l ] ] ]| | LA
landcover100m jpg
mean_rain.asc / 4 5 & > >= Or Ceil Float Cos | ACos
nztm250m asc
1 2 3 < <= | Xor Foor | IsNull Tan | ATan
< | i ] » + 0 - ( ) | Not Logarithms Powers
[ASCIITo_nztul] . Be ]|to ot
Bp2 | log2 Sar
9 10| Logi0 P
1l Bp Log ow
rts]i —
1
q Abod&i&g&quwonsl | Evaluate | Cancel I <« I
s

Result of the DEM raster layer after using the “Raster Calculator”
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Once this has been done for both the DEM and the Average Precipitation raster layers
new raster layers are created and added to the table of contents. The old raster layers can
be removed.

Iv. The “symbology” for the New Zealand Coast layer and the two raster layers
should be modified. The color of the New Zealand Coast layer should be made
hollow and the layer should be dragged above the other three layers.

B O mean_rainasc
e ey
. High : 12893 Layer Properti : B i |
I Low : 20 General | Source | Selection | Display Symbology | Fieids | Def §
-® o e | | ) . [ <] [t
(] [Features Draw all using the same!
= B DM Single symbol |
Value Categories Symbol .
i High: 3550
! Charts Green Blue Sun E
.I.uw:ﬂ wml‘ﬂ‘ﬂ — — m
= B hs_DEM Legend Fll Color: |
] D D .
High: 254 Label the symbol oo Lake Rose Outine Widh: 735
.I.ow:tl 140
= B landcoverlddm.jpg = == - Outine Color: o
R | = (1 O O -
BN FRed: Band_1 Addtionl o
B Greer: Band 2 . Bege Yelow Obve
MM Blue: Band 3
splay | Source | Selecton | G e Rib o Symbss -
awing> & 0 | O~ A~ < [a]| s | _neu ||
- - . ot | |
b
i = —

I I |
The “symbology” for the newly calculated DEM and Average Precipitation layers should

be “stretched” and have “standard deviations” selected as “stretch type”. The color ramp
for the DEM can be “red to green diverging, dark” and inverted.

m: el
- [ Layer propens 16 ot
operties
= O Precipitation 3
Value General | Source | Etert | Display  Symbology | Felds | Joins & Relates |
l High:12893 Show: = : =
Vahues Draw raster stretching values along a color ramp Import... I |
. Low: 289 Classified =
8 ¥ poly2 Discrete Color |
] Color value Label
= O mean_rainasc - 3650 im—
Value
l High : 12893 I B
0 [iow:0
B Low : 40
& 8 Nzcost oo [
=
= @ E I™ Display Badkground Value: [0 a_ |~
Value ™ Use hilshade effect 1 Display NoData as -
Jj High: 3650 e ik
M iow:0 Type:  |Standard Deviations x| Hstograms...
= B hs_DEM n: I 2 W Invert
Value - — -
High: £54 '
I Low:0 0K | Conce |
= B landcoverl00m.jpg —
RGR
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The color ramp for the Average Precipitation can be “precipitation” with no inversion.

» = s
P ] :
= O Precipitation Layer £

Value General | Source | Exent | Display Symbology | Fields | Joins & Relates |
lHigh:mm e

Uri - Values Draw raster stretching values along a color ramp Import... I
B Low:289 |dass-ﬁed : a
Stretched

= M poly2 Discrete Color
O Color value Label

= O [ 293 [righ: 1993

Value

lHigh:lam I

290 |Low:240

m

il Low: 240
& M NZcoast CoorRamp: | B
D _
= DEM [ Cisplay Background Value: I 0 as -
Vo I Usehilshade effect 7 [1 Disclay NoDataas 2
g High: 3650 o an |

. Low:0
= hs_DEM
Value
High: 254

. Low:0 5 | |
=] landcoverl00m.jpg L Cancel
By T e

A hillshade can be calculated for the DEM raster layer using the “hillshade” option under
“surface analysis” dialog box found in the drop down menu of the “Spatial Analysis”

toolbar.
e S
7 : Epatial Analyst v | Layer | clip to smaller poly ~| B
\é Distance » nalyst v... -:_ o _%

_ Density... '— =
— Interpolate to Raster » ‘

Cell Statistics... Slope...

Neighborhood Statistics... Aspect...

Zonal Statistics...

Zonal Histogram ... Viewshed... B

Reclassify... QF“'--

Raster Calculator...
Convert »

Options...
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Hillshade

Input surface:

Azimuth:

;3

Resulting Hillshade from using “Surface Analysis”
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V. All of these modifications will result in the following base maps:

DEM of New Zealand's South Island

New Zealand Transverse Mercator System Carlos Camacho

Elevation 1:4,000,000

Meters

P 1o 3650 0 50 100 200 300
e —] Kilometers

. Lw:0
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Average Precipitation from 1971-2000 of
New Zealand's South Island

New Zealand Transverse Mercator System Carlos Camacho

Precipitation 1:4,000,000

mm
. Hgn - 12888 0 50 100 200 300
— — ilometers

B ow - 289
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2) Digitizing Data
Now that a base map has been created, any digitized or calculated information can
be projected on a meaningful surface.

This project aims to display the correlation between the precipitation and uplift
rates. The clipped Average Precipitation raster layer will provide the necessary
precipitation data. The uplift rates data will come from the Thermochronometric
and Fission Track Ages Plot displayed in the beginning of the report. This data
can be represented as digitized points along the Alpine Fault. To plot them
accurately, the Alpine Fault will also have to be digitized.

I. To digitize any data, a personal geodatabase must first be created. This
database will hold Feature dataset and can be done by:
e right clicking on the project folder in ArcCatalog
e searching under the “New” drop down menu
e And selecting the “personal geodatabase” option.

A feature dataset will hold feature classes and can be created in the geodatabase by:

e Right clicking on the geodatabase
e searching under the “New” drop down menu
e And selecting the “feature dataset” option.

A feature class will hold the digitized elements and can be created by:

e By right clicking on the feature dataset
e searching under the “New” drop down menu
e And selecting the “feature class” option.

For this project, three feature classes will be required. A line feature class for the Alpine
Fault, a polygon feature class to create a polygon around the Alpine fault to which later

calculated rasters will be clipped to, and 3 point feature classes to digitize the uplift rate
data point from the Thermochronometric and Fission Track Ages Plot.

The Thermochronometric and Fission Track Ages Plot contain uplift rate values gathered
from zircon, muscovite, and biotite grains. Each of these minerals has different closing
temperatures—the temperature at which no more degenerate isotopes can leave the grain.
This means that whether an uplift rate is classified as fast or slow depends on what
mineral the data was gathered. For example, an uplift rate value of 5Ma is considered
high for a zircon grain but low for a muscovite grain. For this reason, there will be 3 point
feature classes.

The point feature classes will require a domain with the following characteristics:
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-~

Database Properties

General Domains

Domain Name Description
Fault_Type Type of Fault
Mineral_Sample
Domain Properties:
Field Type Text
Domain Type Coded Values
Spiit policy Default Value
Merge policy Default Value
Coded Values:
Code Description
Zircon Zircon
Biotite Biotite
Muscovite Muscovite
ok |

.

£

After creating the domain it must be linked to the appropriate feature class so that the

data points can be attributed as they are created.

Digitizing is done by:
using the “editing toolbar”
o selecting “start editing”

e choosing the correct “task” and “target”
[ )

and selecting the “sketch tool”

To digitize the Alpine fault the Land Cover of New Zealand layer should be used as a
base because it provides the best resolution. The alpine fault is a significantly linear
feature and is distinguishable on the map.
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Ex: Digitizing the Alpine Fault.

| Torget ot 1| % )| 0| | cabetog ~ 0 & 6 R | [ ] | Amtyn | o O e
T =] & @ D 3 | K | Geoweterencing | Lo andcoverztimes =] (3 4 T |

Digitized Alpine fault
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To digitize the uplift rate values form the Thermochronometric and Fission Track Ages
Plot, it is important to figure out at what length of the fault each data point lays. The apparent
age (uplift rate) is plotted against the distance along the alpine fault from the Fiordland coast. To
figure out the corresponding length on the map of each point, | printed out a map at a known
scale and figured out the relative scale knowing that the length of the fault was 625km. At a scale
of 1:4,000 1in is equal to ~50km. With this information | was able to digitize the data points
from the plot.

Ex: Digitizing and attributing the uplift rates

| = Zircon_Uplift_Rates
@1
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Digitized uplift rates along the Alpine Fault.

The symbology of each point feature class was then modified by “unique values” under
categories with “value” as the value field to be represented as above.
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While this information does not yet show the correlation between precipitation and uplift
rates in a single raster, it can still however produce an interesting map depicting the
varying uplift rates along the alpine fault and also a map showing these data points
superimposed on the precipitation raster.

Varying Uplift Rates Along The
Alpine Fault of New Zealand

New Zealand Transverse Mercator System Carlos Camacho

IE:::M upin:!;m 1:4,000,000
P 60 @ vocenw 0 50 100 200 300

® Sow

Bl v 0 ——avnermrones zeome | — — Kilometer s
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Correlation Between Precipitation and Uplift Rates
Along The Alpine Fault of New Zealand

New Zealand Transverse M ercator System Carlos Camacho

Precipitation Zircon_Uplift_Rates
mm UpaTt Rates 14,000,000
. Hpn 13893 0 Fem

W Nedum 0 50 100 200 300

B Low:zee ® 5o

s gk P 4 i B —— | — [(l0meters
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3) Calculating Rasters
Now that all the necessary data has been digitized, the desired rasters can be
calculated. In order to calculate a single raster that represents the correlation of
precipitation and uplift rates we must first convert the uplift rate data points into
rasters.

I The uplift rate data points can be converted into rasters using the
“Kriging” tool from Arctoolbox. Because there are 3 separate point feature
classes, the tool will have to be used 3 times and 3 rasters will be
calculated.

st Toallam

Tool| #* Kriging .
o || 1putpont features “ | Output cell size i
ols | Zircon_Uplift_Rates =l EI (optional)
2 value field
[Value_ | The cell size at which the
Output surface raster output raster will be
s [Re\ches29\Final_projectMy_database.ndb'riging_2rc3 j E created.
Semivariogram properties |
This will be the value in the
Kriging method: & Ords € Universal environment if it is explicitly
NS set. Otherwise. it is the
i odel: - = shorter of the width or the
e [spherca & height of the extent of Input
| point features in the input
m’“"““‘"l spatial reference, divided
by 250.
Output cell size (optional)
[700 3
Search radius (optional)
|variable -] = =

cancel | Envionments... | <<Hidenep |

Raster produced from zircon data points by using the “kriging” tool.
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Raster produced from biotite data points by using the “kriging” tool.
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ii. The uplift rate data points are now represented in Raster layers. By using
the raster calculator we could take the average of the three rasters to create
one raster which would then allow us to calculate a final raster between
the average raster and the precipitation raster.

However, as mentioned earlier, because the different minerals have different closing
temperatures and different ranges for fast and slow uplift rates, these rasters cannot be
averaged as they are. Doing so would create an inaccurate raster because the raster
calculator does not recognize there are different ranges for fast and slow uplift rates
between the minerals.

To solve this problem the “reclassify” option in the “spatial analyst” toolbar can be used.
This tool basically assigns the categories of fast, moderate, and slow to the uplift rate
values of each mineral type according to the characteristics of the mineral. In this case,
for biotite and muscovite grains, the “fast” range was 0-5, “moderate” was 5-15, and
“slow” was higher than 15. For zircon grains the “fast” range was 0-2, “moderate” was 2-
4, and “slow” was 4-7. Making these changes allows the data between the three rasters to
match up correctly and will produce an accurate average raster between the three when
the “raster calculator” is used.

Le AL

Classification [
Classification Classification Statistics
Method:  [Natural Breaks (Jenks) | Count: 80880
Minimum: 1.029937
Classes: g L Maximum: 33.566315
Data Excusio | - | Sum: 572619.830603
4 — Mean: 7.079869
g Sampling ... | Standard Deviation: 6.354613
7
Columns: | 1 g <|[~ Show Std. Dev. I™ Show Mean
o @ © Break Values ﬂ
f 15000+ ) 8 3 6.749222
f = @ @ 15.900078
o w [
- © 33.566315
10000+
L]
L]
" 5000+
!
4 m [
[ ]
0 T T T
1.029937 9.164031 17.298126 2543222 33566315
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y Y
Reclassify IM'
Input raster: Ilqig_m ;, D"l
Redass field: | <value> ~|

—Set values to redassify
_Old values | New values |
1.562397 -5 ;i
5-15 2
15 - 24.146194 3
|{NoData NoData

toad... | save.. | Preds'm...l

[~ Change missing values to NoData
Output raster: I G:\Raster\rec_m EI

The “reclassify”” option not only reclassifies the values but also clips the rasters at the
same time. For this project we are only interested in the information along the Alpine
Fault so the “Analysis Mask” should be set to the polygon that was digitized around the
Alpine Fault in the Polygon feature class.
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Raster produced from zircon data after reclassifying and clipping to polygon.

Raster produced from biotite data after reclassifying and clipping to polygon.
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iii. Now that the uplift rate data points have been turned into raster data and
reclassified, the “raster calculator” can finally be used to take an average
of the three rasters by using the mathematical operators. The polygon
should remain as the “analysis mask”.

~

i Raster Calculator
~ Adthmetic ———— - Trigonometric ——
= 7 8 9 = < | And Abs Int Sin ASin
/ 4 5 6 > >= | Or Ceil Float Cos | ACos
1 2 3 < <= | Xor Floor | IsNull Tan | ATan
+ 0 ( ) Not | Logarthms — [~ Powers

»

([Biotite] + [Muscovite] + [Zivcon]) /3

About Building Expressions Evaluate Cancel | <« |
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Raster produced by the average of the three reclassified rasters.

V. Now that an average raster layer has been calculated for the uplift rates, all
that is left to do is calculate a raster between the average uplift rate raster
layer and the precipitation raster layer to somehow represent the
correlation between the precipitation and uplift rates along the Alpine
Fault of New Zealand.

To do this, the precipitation raster needs to be slightly modified first. The layer should be
clipped to the digitized polygon using the “raster calculator” and then that new raster
should be reclassified into a low, medium, and high precipitation ranges using the
“reclassify” tool as was done with the other rasters.

Raster calculated by clipping the precipitation raster to the digitized polygon using the
raster calculator.
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Raster produced after reclassifying the clipped precipitation raster using the “reclassify”
tool.

Now a new raster can be calculated between the reclassified precipitation raster and the
average uplift rates. The two rasters should be subtracted in the “raster calculator”. Both
of these layers have been reclassified and only have values of 1, 2, and 3. Therefore, if
we subtract the two rasters, the resulting values of the new raster can tell us how well the
two types of data correlate or match up.
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Raster calculated from subtracting the reclassified precipitation raster layer from the
average uplift rate raster layer.

The calculation only produced values of: -2,-1,0,1, 2. We can group values -2, 2 and -1, 1
because these represent the same quality of correlation. Making these changes and
changing the colors of the values gives us:
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Results after grouping values and changing color of values.

These values represent how well the precipitation data correlates with the uplift rate data.
0 represents a perfect correlation, -1/1 a moderate correlation, and -2/2 a poor correlation.

To try and better represent the results we can create a smaller polygon the exact width of
the fault and clip this final correlation raster to that polygon so that only the raster’s cells

along the fault can be seen. However, at the same time it is hard to see in a large scale.
This gives:
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Correlation between precipitation and uplift rate data clipped within and along the alpine
fault.
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1V) Conclusion

The results of this project show that low precipitation rates do more or less overlap with
the slow uplift rates and vice versa. The most prominent degree of correlation is moderate
correlation; however, the second most prominent degree of correlation is perfect correlation and
it is significantly more abundant than poor correlation.

If the correlation between the two data types is analyzed from the southwest end of the
fault towards the northeast end, one can notice that in the southern section of the Alpine Fault the
two types of data have perfect correlation. When the original uplift rate data points are
superimposed (ex: last map) on the correlation raster, it is apparent that the slow uplift rates lie
on top of the perfect correlation area. This means that the south section of the fault does have
slow uplift rates along with low precipitation rates. The central section of the alpine fault is
characterized mainly by moderate correlation. Fast uplift rate data points lie over this stretch of
the fault; however, the moderate correlation between the data makes it unclear as to whether the
area experiences high precipitation rates as it would be expected. Little can be said about the
results of the northern section of the fault. Heading northeast, the correlation in the northern
section of the fault switches back and forward from poor to perfect, perfect to poor, and poor to
moderate. The values of the original uplift rate data points generally increase in the north east
direction. However, few data points have been gathered for this area and the poor correlation
areas lie in sections were no uplift rates have been gathered at all. The lack of data could be
compromising the results.

From the results | would conclude that it is possible that high local rates of precipitation
are responsible for the anomalous fast uplift rates found in the central section. The results from
the southern section of the fault strike curiosity and the theory should therefore not be
completely discarded yet. Additional uplift rates need to be gathered and analyzed if this theory
is ever to be put to rest. Even if the high local rates of precipitation don’t turn out to be the main
reason responsible for the fast uplift rates, they will most likely at least play a minor role in
causing the fast uplift rates.



