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Some input datasets may have several points with the same X,y coordinates. If the
values of the points at the common location are the same, they are considered
duplicates and have no affect on the output. If the values are different, they are
considered ‘coincident’ points.

The various interpolation tools may handle this data condition differently. For
example, in some cases the first coincident point encountered is used for the
calculation; in other cases the last point encountered is used. This may cause some
locations in the output raster to have different values than what you might expect.
The solution is to prepare your data by removing these coincident points. The Collect
Events tool in the Spatial Statistics toolbox is useful for identifying any coincident
points in your data.
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Idw (in_point_features, z_field, {cell_size}, {power}, {search_radius},
{in_barrier_polyline_features})
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in_point_features

Feature

The input point features containing the z-
Layer

values to be interpolated into a surface
raster.
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z_field

The field that holds a height or magnitude
value for each point.

This can be a numeric field or the Shape
field if the input point features contain z-
values.

Page 2 of 4

Field

cell_size

(k)

The cell size at which the output raster will
be created.

This will be the value in the environment if it
is explicitly set; otherwise, it is the shorter
of the width or the height of the extent of
the input point features, in the input spatial
reference, divided by 250.

Analysis
cell size

power

(k)

R DK =51

FIT- P A A A 2 . TRy, R
i m 28U . BT BUR TR T O[Sk
B, (B4R 0.5 2 3 [{E AT LAk G e 5 P 45
Ko BN 2.

Double

search_radius
(k)

The Radi us class defines which of the input
points will be used to interpolate the value
for each cell in the output raster.

There are two types of radius classes:

Radi usVari abl e and Radi usFi xed. A
Variable search radius is used to find a
specified number of input sample points for
the interpolation. The Fixed type uses a
specified fixed distance within which all input
points will be used for the interpolation. The
Variable type is the default.

1 Radi usVariabl e ({nunberof Poi nt s},
{maxDi st ance})

n {nunber of Poi nt s} —An integer
value specifying the number of
nearest input sample points to be
used to perform interpolation. The
default is 12 points.

n {maxDi st ance} —Specifies the
distance, in map units, by which to
limit the search for the nearest
input sample points. The default
value is the length of the extent's
diagonal.

1 Radi usFi xed ({di stance},
{m nNunber of Poi nt s})

n {di stance} —Specifies the distance
as a radius within which input
sample points will be used to
perform the interpolation.

The value of the radius is
expressed in map units. The
default radius is five times the
cell size of the output raster.

n {m nNunber of Poi nt s} —An integer
defining the minimum number of
points to be used for interpolation.
The default value is O.

Radius
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in_barrier_polyline_features FELEH 2 N SR N AR o BT R PR 2 fr 47 e Feature
(AT k) %, Layer
1R [EE

B ] HmRa
out_raster The output interpolated surface raster. Raster

AREYN
REBNEZER 1 (Python H0O)

This example inputs a point shapefile and interpolates the output surface as a TIFF
raster.

i mport arcpy

from arcpy inport env

from arcpy.sa inport *

env. wor kspace = "C:./sapyexanpl es/ data"

out| DW = | dw "ozone_pts. shp", "ozone", 2000, 2, RadiusVariable(10, 150000))
out | DW save(" C. / sapyexanpl es/ out put/idwout.tif")

REBREZR] 2 BOLEAD

This example inputs a point shapefile and interpolates the output surface as a GRID

raster.

# Name: | DWEx_02.py

# Description: Interpolate a series of point features onto a rectangul ar
# raster using Inverse Distance Wighting (IDW.

# Requirenments: Spatial Analyst Extension

# Author: ESRI

# Inport system nodul es

i mport arcpy
from arcpy inport env
from arcpy.sa inport *

# Set environnment settings
env. wor kspace = "C:./sapyexanpl es/ data"

# Set local variables

i nPoi nt Features = "ca_ozone_pts. shp"
zField = "ozone"

cel | Size = 2000.0

power = 2

sear chRadi us = Radi usVari abl e(10, 150000)

# Check out the Arc@S Spatial Analyst extension |license
ar cpy. CheckQut Ext ensi on(" Spati al ")

# Execute |DW
out| DW = | dw(i nPoi nt Features, zField, cellSize, power, searchRadius)

# Save the output
out | DW save(" C:. / sapyexanpl es/ out put /i dwout 02")

kg

(OGN, ST A, HEE, G ARKR R, S, I TR, A
MR T

T AT

i T RS
T IEXT
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IAREIK U5

ArcView: 7% Spatial Analyst 8¢ 3D Analyst
ArcEditor: T Spatial Analyst i 3D Analyst
Arcinfo: F5% Spatial Analyst & 3D Analyst
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Semi variogran(di stance,) = 0.5 * average{(value; - valuei}q
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Kriging in Geostatistical Analyst
Resource Center » LMV » ¥ JERIER » Geostatistical Analyst » GIEET » ) HHGi 7 k) £

Kriging assumes that at least some of the spatial variation observed in natural phenomena
can be modeled by random processes with spatial autocorrelation, and require that the
spatial autocorrelation be explicitly modeled. Kriging techniques can be used to describe and
model spatial patterns, predict values at unmeasured locations, and assess the uncertainty
associated with a predicted value at the unmeasured locations.

The Geostatistical Wizard offers several types of kriging, which are suitable for different types
of data and have different underlying assumptions:

1 Ordinary
1 Simple
1 Universal
1 Indicator
1 Probability
1 Disjunctive
These methods can be used to produce the following surfaces:
1 Maps of kriging predicted values
1 Maps of kriging standard errors associated with predicted values
1 Maps of probability, indicating whether or not a predefined critical level was exceeded
1 Maps of quantiles for a predetermined probability level
The exceptions to this are Indicator and Probability kriging, which produce the following:
1 Maps of probability, indicating whether or not a predefined critical level was exceeded
1 Maps of standard errors of indicators

There are several components of geostatistical models. The most important are to examine
the data through exploratory spatial data analysis (ESDA) and variography (see creating
empirical semivariograms and fitting a model to the empirical semivariogram), build an
kriging model to suit your needs (see what are the different kriging models? and what output
surface types can the kriging models generate?) and check that the results are accurate by
performing cross validation and validation and comparing alternate models to choose the best
one.
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Click the Geostatistical Wizard button & on the Geostatistical Analyst toolbar.
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Click the Geostatistical Wizard button g on the Geostatistical Analyst toolbar.
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Click the Geostatistical Wizard button g on the Geostatistical Analyst toolbar.
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Click the Geostatistical Wizard button g on the Geostatistical Analyst toolbar.
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Cokriging uses information on several variable types. The main variable of interest is Z,, and
both autocorrelation for Z, and cross-correlations between Z, and all other variable types are
used to make better predictions. It is appealing to use information from other variables to
help make predictions, but it comes at a price. Cokriging requires much more estimation,
including estimating the autocorrelation for each variable as well as all cross-correlations.
Theoretically, you can do no worse than kriging because if there is no cross-correlation, you
can fall back on autocorrelation for Z,. However, each time you estimate unknown
autocorrelation parameters, you introduce more variability, so the gains in precision of the
predictions may not be worth the extra effort.

Ordinary cokriging assumes the models

Zl( s) n * S;|_( s)

Zz(s) = py t S2(5),

where p, and p, are unknown constants. Notice that now you have two types of random
errors, €,(s) and &,(s), so there is autocorrelation for each of them and cross-correlation
between them. Ordinary cokriging attempts to predict Z,(s;), just like ordinary kriging, but it
uses information in the covariate Z,(s) in an attempt to do a better job. For example, the
following figure has the same data that was used for ordinary kriging, only here a second
variable is added.

Notice that the data Z, and Z, appears autocorrelated. Also notice that when Z, is below its
mean {,, then Z, is often above its mean p,, and vice versa. Thus, Z, and Z, appear to
have negative cross-correlation. In this example, each location s had both Z,(s) and Z,(s);

however, this is not necessary, and each variable type can have its own unique set of
locations. The main variable of interest is Z,, and both autocorrelation and cross-correlation

11
are used to make better predictions.
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The other cokriging methods—universal, simple, indicator, probability, and disjunctive—are
generalizations of the foregoing methods to the case where you have multiple datasets. For
example, indicator cokriging can be implemented by using several thresholds for your data,
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then using the binary data on each threshold to predict the threshold of primary interest. In
this way, it is similar to probability kriging but can be less sensitive to outliers and other
erratic data.

Cokriging can use semivariograms or covariances (the mathematical forms used to express
autocorrelation), cross-covariance (the mathematical form used to express cross-correlation),
and transformations; trend removal; and allow for measurement error when performing
ordinary, simple, or universal cokriging.
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1. Click the Geostatistical Wizard button ¥ on the Geostatistical Analyst toolbar.

2. Select the Kriging method and the source data and click Next.
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Three of the kriging methods—ordinary, simple, and universal—use measurement error
models. Measurement error occurs when it is possible to have several differing observations
at the same location. For example, you might extract a sample from the ground or air and
divide that sample into several subsamples to be measured. You may want to do this if the
instrument that measures the samples has some variation. As another example, you might
send subsamples of a soil sample to different laboratories for analysis. There could be other
times when the variation in instrument accuracy is documented. In this case, you may want
to input the known measurement variation into your model.

The measurement error model

The measurement error model is
Z(s) = p(s) + e(s) + a&(s),

where 0(s) is measurement error and y(s) and €(s) are the mean and random variation.
In this model, the nugget effect is composed of the variance of €(s) (called microscale
variation) plus the variance of d(s) (called measurement error). In Geostatistical Analyst,
you can specify a proportion of the estimated nugget effect as microscale variation and
measurement variation, have Geostatistical Analyst estimate measurement error for you if
you have multiple measurements per location, or input a value for measurement variation.
When there is no measurement error, kriging is an exact interpolator, meaning that if you
predict at a location where data has been collected, the predicted value is the same as the
measured value. However, when measurement errors exist, you want to predict the
filtered value, u(s,) +&(sy), which does not have the measurement error term. At
locations where data has been collected, the filtered value is not the same as the
measured value.

In previous versions of ArcGIS, the default measurement variation was 0%, so kriging was
defaulted to be an exact interpolator. In ArcGIS 10, the default measurement variation is
set to 100%, so the default predictions at measured locations will be based on the spatial
correlation of the data and the measured values at nearby locations. Measurement error
can be introduced by many sources, including uncertainty in the measurement device,
location, and data integration. In practice, perfectly precise data is extremely rare.

The effect of the model

The effect of choosing measurement error models is that your final map can be smoother
and have smaller standard errors than the exact kriging version. This is illustrated with an
example in the figures below, where exact kriging and smooth kriging are shown when
there are only two data locations (at 1 and 2) with values -1 and 1 for a model without
measurement variation and one where the nugget effect is all measurement variation.
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T, PUD XN T ¢ AIIALE 7 SR OID {, RndParam ARiRMBLE AR 5 ik £ B AL L o

Sef, NG RBIIE GRS TR S L G 28U 4 ) 13525.978688186458 Fil 259690.74619300355.

TERRAT 10% JUF A T =ABPEGME C(FED OID=1. 3 Ml 5 HHHEFX=AEM) o FFE, ERREGHET 15% Y5 Rk m
MG (PRSP OID=7 M1 9 S RFRXPIMwIESID) .

A AN, ASER RGBS, IH0E T R bR 2 . RS SE —ANMadE G0, A E R GRIEF, e
TR S HEhRHE 22

SEI R RS LH R TR ANIE— 2D b 2 b R 2

= & & *
3 Layers L] *
= 5 D:\Geoprocessing|Semivariogramse S
=l B locstionpts_coarse2 selection
= M Jonkershoskarea
*
= @ Ordinary Krigng : -
Prediction Map
[Jonkershoskarea], [MAF] b
439.600006 - 624.557922 * [Foint obaervation locabions
£24,557922 - 726,653670 P / locationpts_conrseZ selection i EJ
726.653870 - 783.010376 -
763010376 - B14.118958 - ",—"‘?"'""'z‘*"""""""'] %
1 514, 116958 - 670,475403
B 670475403 - 972.571350 i, Hurbes of For Hugget
I 572571350 - 1157529297 ® I 3
I 1157.525297 - 1492.60095: o i
I 1452,600952 - 209961533 15
I 2099619335 - 3199.30004¢ % )
= 58 C\DOCUMENTS AND SETTINGS|STE Humbes of calcuatons for Patial 53 -
Jlk] § GAS: ' &0 sitiviy 7
M
FtD =749 e
Mumbes of calculaions for Masjos Rarge
Mlinor ol modsl
Humbes of calcudafons for Minos Flange
- . . | [ . [ 15224763549 o e
1 79 [Ngt 18629067 | -340742| 596071464 252087164 13224763843 260105984355 0154221 .
2 72 Ngt 19029067 | -34.0242 27911183 244396105, 1472500093 258485345308 0154552 ekt e o i L‘J
3 79 Nga 15829067 | 340742 557105385 | 255265056 1472609093 250485345308 0.154662 c >
4 72 Ngt | 19029067 | 340242 2805704419 238467659 12506752211 260933108983 0454005
5 79 [Ngt 15820067 | -340742] 596015622 25055202 12506752211 260883103983 0454005 Ok | Cocl | Ewiorwenis. | ShowHebo: |
3 72|51 13029067 | -34.0242 2862730381 213089001 3605263224 276841652877 | 0153183
7 782 | 18829067 | -34.0742 596 5226598 | 231 804408 3605 263224 276841 852577 0153183 |
8 2/s | 19020067 | -34.0242| 2531550604 | 209591258| 39637877916 221799.926384 | 0154889
9 79|51 16629067 | .34 0742 602138 302334866 39637 677916 221799926384 0154839
Record 14 4 | 1 r|m|  Show[an Seiected | Records (0 cut of 10 Selected) Optionis
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FF 25 R B T I P PR AR 7 3 A P e/ 3 T o S P 807 R B A UL, T2 et S e i i N s -0
Rl o

BT 5=

ML EF, SRFE S BV E 8O RS RL FEAR BT S MR BT, %8B SR f MR T i il
I 2 XA e ARG IRFE A, BRI R B S R E SR M R S AT A TS
FERIE AL AR T, B R s MR KA R S AR .

AT 3 Fo Iy A0 5% B BT R AE A i 6k 08 0in T LR AN 20

v ORI AUA 4 28 1 e

v RIMBIEAT B R - MR EREAS SRS AR 1 B 38005 (1 SRS AL IR/ .
A g/ M AL AR WA (B . e ORER I GESEH WY , —Br SECRImES:. LS RN
JEid, BRI AR (—BrSHO ARK B, SBRAE AT i 8 (D

P RESRESRE N O, PR EEASREVE N 2 A A TR

PR R AR

AR BB IUNAE A% R B IRK AR 4k RO i IR 2% B B80T VR AR mT BE A7 A A Ml
T 2 AN ER QAT AZ 1 P 2R T 5K TS SR B0 AR A DL R R PR P AR T AR . e Al
2R A BT R 0 RS DA 7R AR B AN IR A0

FRNIAF 2% BRBEREY

REGULARIZED JEIUN S/ MESAFEAT T1E MG Ik = S 2 2l /M &1 . ESEE ©
S/ M ETRT B 0 21 =B S AU, ESCRRERIR RS T (tau). ORI R E AT LA 2 5 P 1)
Fi. AT 0 Al 0.5 ZIAMMEELEGES . /] REGULARIZED &I n] A {5 3R A5 3 1 28 T LA K -
M—Br FEERI . 0 R E U AR B S 5L ORI H

KA R BREL

TENSION JEIUN f /MU AT T, M — B SO A 2 S Me st . ESHTE € &b
AT B 2] — B SO R R, ESCHERZERITP RS © (phi). AU A EN, WA K FEA RS 4% R %L
A . BAACEE S AR R, AEMMREN T, BEE phi 80695k, REEREBEMU T2
T IX L s BGOSR IR T . — M SEOE LA

HAbAE 2 R 2S5
St B A2 0T BB B R A L

ESH

BB S BT 1, WESHUE R /MERIEUT R = SBRBCGE. BEBS, g
AN . A IZSE AN E LR T %, e AR mmA{E4E 0. 0.001. 0.01. 0.1 F
0.5.

KTk RES B, WESHUE SGK DIBCE .. BUE MG, 2 msok RS . S A\ IO 200K T8k
Tk, mAEA 0. 1. 5 Fil 10,
BESHE

REBORNAE VT SRR BTN P A R B FR08 A ROBEZS B0 B )0 BB T 1R 5 Wi gt
Ko R AR AU o R EDROR, AR B R4 HE M DT i (R I Tl
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P& R AT
FES bR 8L RS0 FRTHR LA P B R AR

S(x,y) = Tioy) + £ A Rix)

1 ;LEP
i =1,2,...,N
N “ ,rk"ﬁo

N, SRR e BT A0 AL

rj%ﬁ(KW§W?jﬁZE%E%°
RIEFERIEIL T(x,y) B R(r) §5E O A FA .
TR FL G, 08 B 0 A AR 0 K SIS KB x 7 y T LK SRS, )
FLICHEEBRIMABARII AR 540 A ORS00 2 SR LR A2 0 Sy WL I B 0 RS
AN, MR B A (R 2 AR, 1S BB B PR ISR T
PRSI, WK B RS KD 68 .

$1F REGULARIZED 330

T(x,y) = a; + a,x + agy

1 11:':‘3
a, el SRR Ly REAL 3RS 1K R EL
PLA

R(1) = %{ Z—z[m{z—fr:wc-l]”*[K.;{%}+c+1n<2—;}1}

1 J?L':F‘
r 2SRRI,
¢ EMESH.
Ky AE1EIE NUZE IR B AL
c 2 R/PNET 0.577215 BIH

T TENSION &I
T(x,y) = a;

1 11:':‘3
a, AR RAR AN T R ARAT R .
PAA

1 I
RY=- - [111.;74‘;. ve+ K (rp)]

1 11:':‘3
roE R SRR Z B

Q% ERESH.

Ky 1B IE VUZEIR R AL

c RER/NET 0.577215 13 .

X A AR X Ak

TV B A R (1 A 2 TR 7 D RN R R X3 x T Ay Tl BRI DO A,
FIXLE IR TEARI TG o R A N s et 52 AR B 803 LU R AR sl B Pl AR 2 DX o SRl 14
IIATANKI 2], MK LE X I A5 () 8T s WL ANIA], T B E R RE R 2R i R AT — A X
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RN TN, MRZ DR 2 K2 2B A )\ s

Z%15H
Franke, R. 1982. Smooth Interpolation of Scattered Data by Local Thin Plate

Splines.Computer and Mathematics with Appllications.Vol. 8. No. 4. pp.273-281. Great
Britain.

Mitas, L., and H. Mitasova. 1988. General Variational Approach to the Interpolation
Problem.Computer and Mathematics with Appllications.Vol. 16. No. 12. pp.983-992. Great
Britain.

FHR T
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{Bos}
A8 A e /I B 3R PR SRR R SO A% 2 1
RSP T AR E A 2 AN A
T AT SRR SRR B AR S R PR A R

FH%
1 [THBEEREERY) REGULARIZED 310t A= i i 2 10 5 AT A TENSION e T st %) 2 1 5
S
n JEIIERH REGULARIZED #%3i, H+RESHEEE ] AT TFE R . %S
BINMELAR T 2T, Frdi A imA(E>s 0. 0.001. 0.01. 0.1 1 0.5, WELZX
BRZCEIT R tau (V) ISEUSEDT .
n B TENSION £I5, SHAUE SHH A MR Al 27 A Ao RS i 2 T, (H 28 10 5 4271
RUBEN A MAREDAIUR T T, #AEA 0. 1. 5 Ml 10, BEL CHRTE R PR
- phi (®) KISEFETT
VRGO, A R T T

1 Some input datasets may have several points with the same X,y coordinates. If the
values of the points at the common location are the same, they are considered
duplicates and have no affect on the output. If the values are different, they are
considered 'coincident’ points.

The various interpolation tools may handle this data condition differently. For
example, in some cases the first coincident point encountered is used for the
calculation; in other cases the last point encountered is used. This may cause some
locations in the output raster to have different values than what you might expect.
The solution is to prepare your data by removing these coincident points. The Collect
Events tool in the Spatial Statistics toolbox is useful for identifying any coincident
points in your data.

LERES
Spline (in_point_features, z_field, {cell_size}, {spline_type}, {weight}, {number_points})
BH DL e ]
In_point_features The input point features containing the z-values Feature Layer
to be interpolated into a surface raster.
z_field The field that holds a height or magnitude value Field
for each point.
This can be a numeric field or the Shape field if
the input point features contain z-values.
cell‘_size The cell size at which the output raster will be A_nalysis cell
(M) created. Size
This will be the value in the environment if it is
explicitly set; otherwise, it is the shorter of the
width or the height of the extent of the input
point features, in the input spatial reference,
divided by 250.
spline_type UIJHIGE T e Sits String
(k) I .
I REGULARIZED — =/ P IR A 1 — B 3
.
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1 TENSION — R4 ARG (1) e fE ) B (R R
Weﬁht 5500 2 T (U HE O B 50 Double
i
¢ (1] REGULARIZED 3, &5 Sl 2 /M 26 1k
PRI = SEBARE. R4 TENSION #EIN, &
H58 5K 1 IR
BRIANBCE N 0.1,
number_points FHF SR 330 AL PR A IR S8R 1 28 Long
(FT3E) =
BOMES 12,
R FIE
2 PiH HpmrA
out_raster The output interpolated surface raster. Raster

AREVN
Spline =~ 1 (Python &HH)

This example inputs a point shapefile and interpolates the output surface as a TIFF
raster.

i nport arcpy
from arcpy inport env

from arcpy.sa inport *

env. wor kspace = "C:./sapyexanpl es/ data"

out Spline = Spline("ozone_pts.shp", "ozone", 2000, "REGULARI ZED', 0.1)
out Spl i ne. save(" C: / sapyexanpl es/ out put/splineout.tif")

Spline 7~ 2 CHSLEIZ)

This example inputs a point shapefile and interpolates the output surface as a GRID

raster.

# Nanme: Spline_Ex_02. py

# Description: Interpolate a series of point features onto a

# rectangul ar raster using a mninum curvature spline technique.
# Requirenents: Spatial Analyst Extension

# Author: ESRI

# Inport system nodul es
i nport arcpy

from arcpy inport env
from arcpy.sa inport *

# Set environnment settings
env. wor kspace = "C:./sapyexanpl es/ data"

# Set local variables

i nPnt Feat = "ozone_pts. shp"
zField = "ozone"

cel | Size = 2000.0
splineType = "REGULARI ZED'
weight = 0.1

# Check out the ArcA@ S Spatial Analyst extension |icense
ar cpy. CheckQut Ext ensi on(" Spatial")

# Execute Spline
outSpline = Spline(inPntFeat, zField, cellSize, splineType, weight)

# Save the output
out Spl i ne. save("C./sapyexanpl es/ out put/ spl i neout 02")
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BICRVDN, AT TARZ N, B, AR R, YuR, i AR, P

MR T
TR
TS
A A L

IAREIK U5

ArcView: 7% Spatial Analyst 8¢ 3D Analyst
ArcEditor: T Spatial Analyst i 3D Analyst
Arcinfo: F5% Spatial Analyst & 3D Analyst

WA © 1995-2010 Esri. {REHTH B
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TrBERG AL A pR A TN T e/ 207, LSy KO I B ) 2 I ROR, DARTAR RORLRE A Y (PR A 451
e D N s 1 S I BE AT WAL AR D gkt i AE— R ARG S W (B F2 3, B2 HART R H bR 111 A]
PR DA 1 pth 2R e e ME R 1.

FE S TR A0 AL ) b, BE 1 2 FAS I (1) 2 TR RS S8 e A0 Ry e PR B, 2 S B0 % 5 i N AL S 2 ik AR AR
TEIE S USRI T B> B2 AR THT, 1249 1T S I R A G B 10 B N S BSs ANIE S . NH F #5- M
AR TEEE T4 kA AL (Terzopoulos, 1988) i1 AHH, Rl: K 12 AAHABHHS B ICMBERAS RS
HRCy E AR ST IR S B EAR B, AT E AR ST S — AN B

B BRI £ AR

Briggs, 1. C., 1974. Machine contouring using minimum curvature, Geophysics, Vol. 39,
pages 39-48.

Terzopoulos, D., 1988. The computation of visible-surface representations, IEEE
Transactions on Pattern Analysis and Machine Intelligence, Vol. 10, No. 4, (July), pages
417-438.

Smith, W. H. F., and P. Wessel, 1990. Gridding with continuous curvature splines in
tension, Geophysics, Vol. 55, No. 3 (March 1990), pages 293-305.

Zoraster, S., A surface modeling algorithm designed for speed and ease of use with all
petroleum industry data, Computers & Geosciences, 2003, Vol. 29, No. 9, pages 175-182.

FHIR T
ErRER0 Y 4 R 5
T R A
R L

IR T © 1995-2010 Esri. {58 FiAHF] .
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I
T sk B /IS iR 2R SRR FH B e e B A 2R 1 Bt DA L 2 84Tk (polyline) ZERIIEX KA .
TR R “ RS IIREL A TAE B RN 5
FH2:
1 T BEETEZS: Java runtime environment A 6 B ERAS. T M
http://www.java.com/en/download %%% % Java Runtime Environment.

i WUl L ESAT RO R i “ T e ORI Java”,
T LA B2 T 2 AMEAN Java, WFEEEH PATH FRESAS &,

v P R S A ARG R R

1 Some input datasets may have several points with the same X,y coordinates. If the
values of the points at the common location are the same, they are considered
duplicates and have no affect on the output. If the values are different, they are
considered 'coincident’ points.
The various interpolation tools may handle this data condition differently. For
example, in some cases the first coincident point encountered is used for the
calculation; in other cases the last point encountered is used. This may cause some
locations in the output raster to have different values than what you might expect.
The solution is to prepare your data by removing these coincident points. The Collect
Events tool in the Spatial Statistics toolbox is useful for identifying any coincident
points in your data.
T ARG AR SRR B TR, BOAEOUT, KRR & i i P24 {E .

v R ARIEICRN A 0, WISEBRE T AR T RN DAy i AN 23 8] 2 2% i N R 3B I A 58 P v
JEr B MEER L 250,

v PR EEERS AL, BT O TR E BT ARG Y, s RITR T ITEE (polyline)
LA AP

TV
SplineWithBarriers (Input_point_features, z_value_field, {input_barrier_features},
{Output_cell_size}, {smoothing_factor})

2 BiH e i)
Input_point_features The input point features containing the z-values Eeature
in_point_features to be interpolated into a surface raster. ayer
z_value_field The field that holds a height or magnitude Field

value for each point.

This can be a numeric field or the Shape field if

the input point features contain z-values.
input_barrier_features T 240 SRR R 1 T T N i 3 2% Feature
(k) Layer
Output_cell_size The cell size at which the output raster will be A_nalysis cell
cell_size created. size
(Vi) WA ATE R O, H N 827 i N 2220 1)

B R ME (BREL 250) #HIEB TR
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N,
smoothing_factor S 2T (S (S5 Double
Ak
¢ W B ARRTETTR, ST F 1 M
LSS
BINME 0.0,
1R BB
ZFR B B g &g

Output_raster Raster

The output interpolated surface raster.

AR ETN
SplineWithBarriers 7~%] 1 (Python &)

This example inputs a point shapefile and interpolates the output surface as a TIFF
raster.

i nport arcpy
from arcpy inport env

from arcpy.sa inport *

env. wor kspace = "C:./sapyexanpl es/ data"

outSplineBarriers = SplineWthBarriers("ca_ozone_pts.shp", "ozone",
"ca_ozone_barrier.shp", 2000)

out Spl i neBarriers. save("C: / sapyexanpl es/ out put/splinebarrierout.tif")

SplineWithBarriers 7~ 2 CrZ)

This example inputs a point shapefile and interpolates the output surface as a GRID
raster.

Nane: SplineWthBarriers_Ex_02. py

Description: Interpolate a series of point features onto a
rectangul ar raster, using optional barriers, using a
m ni mum curvature spline technique.

Requi renents: Spatial Analyst Extension and Java Runtine
Envi ronnent Version 5.0, or higher.

Aut hor: ESRI

HoH R HHH K

# Inport system nodul es

i nport arcpy
from arcpy inport env

from arcpy.sa inport *

# Set environnment settings
env. wor kspace = "C:./sapyexanpl es/ data"

# Set |ocal variables

i nPoi nt Features = "ca_ozone_pts. shp"
zField = "ozone"
inBarrierFeature = "ca_ozone_barri er. shp"

cell Size = 2000.0

# Check out the Arc@S Spatial Analyst extension |license
ar cpy. CheckQut Ext ensi on(" Spati al ")

# Execute Spline with Barriers
outSplineBarriers = SplineWthBarriers(inPointFeatures,
zField, inBarrierFeature, cellSize)

# Save the output
out SplineBarriers. save("C./ sapyexanpl es/ out put/ spl i nebout 02")

g
BoCRN, 2R TARZS), S AR AR, Vul, i AR, e
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ArcView: 7% Spatial Analyst 8¢ 3D Analyst
ArcEditor: T Spatial Analyst i 3D Analyst
Arcinfo: F5% Spatial Analyst & 3D Analyst

WA © 1995-2010 Esri. {REHTH B
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AL T AT 4R 2 AR T A BB (200 s P R T SN AT . AR WA, R P R USRS
MRS LTS S50

(EM b, BRAREEI T IR ACK AR AR M 1) (R D o R BRI ATl SRR R — 2 s BRI AR A 2T

T R

THEARTK T e 2 A AR I (A AR ARTR I B o, B RO AP o B A SR — AT T LOE RIS, RSP IS e i (ARSREZS D 2 —
A2 D o 2 (U0 AR, 2 (S0 AT IR, K 1E ArcGIS Spatial Analyst Hi® avf 12 kS, FEERS
SRt — A AL I B 2 30

VEEL ISR

B IR P WPy R NG 9 PN 1L 0 SR 2L IERESD PRI 12 R P SRR AR 1wy O 1 (L= VA 1. /R (2P 1B S S 9 W T I SNy DT B 2
T ARBK I R RN, A5 BRI P AMELNAZ AT . DLPELL ORI 38 i /D SRl A9 UM 45 R o 2R R TR A e 1 5 2R 5K 2 () 22 ()~ J5 Mk

B (RMS) B2a/h, HifE R A AEACR SN . — B 2 IR = 200 W Mo 3 T (e 1 B T i

AR IR AL R 3 7

A U 3 A (BT 25 T A s N DX I T T R A4 PP R o R B T3 1 T DA J LR

VBRI IR T/ 7 L LTSN, K i T SR A, i, DR R UL

1 KA SRR R S ok A K R . ISR DU R, SR Bl R g 2t

FEREPARARE, R AR R R 2 B G AR, B, VR LR A o R 2 A A, O BT B R SUBAR N HE oAb, PS4 H I T 5
{H OB EARARAD ew ok, JUHRAERmR S
HAATE 0 1 Y

WAL AT PIFHREA A, R E A AL

L

LRt A (ELE ] T QU R AR« ef i 2 S Il VPR e SR 5 S N AHEAT A A MR ORI b T 2 1 2 T B SRR R A i v P e
T, 58— 2 I — B 2 I S R A R S — R AT S e

RS T RIS T QP o A2 R T L P ASRE 2P 1L 4 St e s BRSNS R ITHAT IR 2 S At o BT 2 0 LB oo 7B, AARfe e BT 2 B () 3 K
AL g /ML T 2 L i N 28 B BN SCA P ) e/ IME A B KA

1 RES
A P AT ) I AR R T P TN S ] s ) — L B (x,y) ASEMILSATAE S (LRI o z RS E PRIl Red K 2p BN LA, B, B KA

PIRAEAE SR o AP Rl Z ELRT 2 A6 D — AN o AR IO AR (B R — IR (T B E S A A% 1
AP R KT e A U B B S A A R T, T T S A e e M T K

Wt RMS cff

300 3205 L N B P 6 7 A DRI A T AR R 7 B B, RMS 322 30 ) A B ) 2 i 22

RMS B n e ik {M G SHMREMTE, Dkt A B B S RMS B2 A iRlt. 54k, E4lE K7 (Chi-square) fi.
i th SR —AN 7 -

coef # coef

0 60.6336017060841 1 -0.402056081825926 2 -7.41459026617405

EPSEE:
TSRS
WA H
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Some input datasets may have several points with the same X,y coordinates. If the
values of the points at the common location are the same, they are considered
duplicates and have no affect on the output. If the values are different, they are
considered ‘coincident’ points.

The various interpolation tools may handle this data condition differently. For
example, in some cases the first coincident point encountered is used for the
calculation; in other cases the last point encountered is used. This may cause some
locations in the output raster to have different values than what you might expect.
The solution is to prepare your data by removing these coincident points. The Collect
Events tool in the Spatial Statistics toolbox is useful for identifying any coincident
points in your data.

[EERPA
Trend (in_point_features, z_field, {cell_size}, {order}, {regression_type}, {out_rms_file})
2 iR HERA
in_point_features The input point features containing the z-values Feature Layer
to be interpolated into a surface raster.
z_field The field that holds a height or magnitude value Field
for each point.
This can be a numeric field or the Shape field if
the input point features contain z-values.
TR ARy B R, WhZFEERGEN 0 5§
1.
cell‘_size The cell size at which the output raster will be Analysis cell
("i%) created. size
This will be the value in the environment if it is
explicitly set; otherwise, it is the shorter of the
width or the height of the extent of the input
point features, in the input spatial reference,
divided by 250.
order EA1TE Wi D Long
("Jik) e . W s
L AUE AT 1A 12 2 45, PR 1 20
AT PG, MERR SN ESPA A E A% i
. BIAEN 1.
regression_type String
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out_raster The output interpolated surface raster. Raster

(MEVR
EHmPERF 1 (Python HH)

This example inputs a point shapefile and interpolates the output surface as a TIFF
raster.

i nport arcpy

from arcpy inport env

from arcpy.sa inport *

env. wor kspace = "C:./sapyexanpl es/ data"

out Trend = Trend("ozone_pts.shp", "ozone", 2000, 2, "LINEAR")
out Trend. save(" C: / sapyexanpl es/ out put/trendout.tif")

EHEERE 2 HSIHA)

This example inputs a point shapefile and interpolates the output surface as a GRID
raster.

# Nanme: Trend_Ex_02. py

# Description: Interpolate a series of point features
# onto a rectangul ar raster using a trend technique.
# Requirenents: Spatial Analyst Extension

# Author: ESRI

# Inport system nodul es

i nport arcpy
from arcpy inport env
from arcpy.sa inport *

# Set environnment settings
env. wor kspace = "C:./sapyexanpl es/ data"

# Set local variables

i nPoi nt Features = "ca_ozone_pts. shp"
zField = "ozone"

cel |l Size = 2000.0

Pol ynomi al Order = 2

regressi onType = "LI NEAR"

# Check out the ArcA@ S Spatial Analyst extension |icense
ar cpy. CheckQut Ext ensi on(" Spatial ")

# Execute Trend
out Trend = Trend(inPoi nt Features, zField, cellSize,
Pol ynomi al Order, regressionType)

# Save the output
out Trend. save("C: / sapyexanpl es/ out put/trendout 02")
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ArcView: 7% Spatial Analyst 8¢ 3D Analyst
ArcEditor: T Spatial Analyst i 3D Analyst
Arcinfo: F5% Spatial Analyst & 3D Analyst
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