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How does MZA classify a data set into zones?
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w MZA using an unsupervised fuzzy classification:

¥ Find the “"most alike” areas in the field.

¥ Compare all the observations to each other and cluster the similar ones
together.
v Generate clusters or “zones”.
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MZA: software for subfield management zone delineation

a) MZ based on a single variable

M Start - Select An Input File

Diata File:

|C:'\,SDiIECpr’\Geodata\,CDarseyC\EDDB'\,EC\TableS'\, Choose File...

Available Variables:
Easting
MNarthing
Shallow

'Deep

*_coord
Y _coord
Auto_id

Number of fields in data file:

Selected Variables:
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MZ (ECa-deep)
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Data File:

CASoilECprGeodata\CoarseyC\2006\Tables\ccl

Available Variables:

ECD ~
TOPO

SLOPE

LINT_MASS

PH

EQV_PH

CA
K
MG

Mumber of fields in data file: 27

b) MZ based on a combination of variables
M Start - Select An Input File %

Choose File...

elected Variable®
TOPO
SLOPE
ECD

ECS

MNext >
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1. Descriptive statistics

. Management Zone Analyst
Fle Vew Toos Hep

M Explore Data

Dats Source: [C4SailE CpAGecdsta\Coarsey CIZ00HET,

| Compuie Stalistic.

i Hex:>

MZA's Functionalities
2. Delineation of the zones

X Measure of Similarity

® Euclidean

" Diagonal

Humbsr of Dbservations 701z
Minker of Variables 1
Mean

Standard Deviation
D

Cosfficient of Varistion (%)
Dewp
33,273

Minimm Valuss
D

0.300

Maximum Values
Dewp

11.400

Sums of Squares

e
7865.212

Variance-Covariance Matrix
Deep
Deap 1122

Correlation Matrix
Dasp

Deep 1,000

(" Mahalanohis

Fuzzy c-means

Maximum Number of lterations
Convergence Criterion
Minimum Number of Zones

Maximum Number of

M Delineate Zones

Fuzziness Exponant

Enter avalus
greater than 1

File Locations

130 Input File |c\Sm\ECpm:eudata\Cnarseymzuna\EC\Ta
Output File |
1 Easting MNorthing Shallow Deep Obs_ID MZ2
2| -83e625 31.2727 0.7 0.7 1
3 | -83.625 31.27268 0.7 0.7 2
4 -83.625 31.27268 07 07 3
5 -83.625 31.27266 0.8 0.8 4
6 83625 31.272864 0.8 0.9 5
7 | -83.625 31.27262 0.8 0.9 6
| 8| -83625 31.2726 08 0.9 7
9 -83.625 31.27258 0.9 0.9 8
10 -83.625 31.27256 0.8 0.7 9
11, -83.625 31.27253 0.8 0.7 10
12 -83.625 31.27251 0.8 0.8 1
13 -83.625 31.27249 0.9 0.8 12
14 -83.625 31.27247 0.9 0.9 13
15 -83.625 31.27245 0.8 0.8 14
16 -83.625 31.27242 1 09 15
17 -83.625 31.2724 0.8 0.8 16
18 -83.625 31.27238 0.9 0.9 17
19 -83.625 31.27235 0.9 0.8 18
20 -83.625 31.27233 0.8 08 19

W e e

MZ3

MZ4

N N N N N N N N N N N NS

MZ5

3. Evaluation of classification performance by the number of zones

M Post Classification Analysis

0.014

0.012

0.010

0.008

0.006

0.004

0.002

0.000

Normalized Classification Entropy

c2 | c3 | cd | ch | cb

Number of Zones

0.018
0.016
0.014
0.012
0.010
0.008
0.008
0.004
0.002
0.000

Fuzziness Performance Index

c2 | c3 | cd | ch | cb

Number of Zones

DWW W W WWW WK N RN W W W

MZ&
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MZA'’s Functionalities

1. Descriptive statistics (Univariate and Multivariate statistics)

M Explore Data

Data Source: |C;\Soi|ECpr‘\Geodata‘-,CDarseyC‘-,EUDE‘-.Tabl | Compute Statistics... | MNext >

Number of Ohservations 99
Mumber of Variables 4
Mean
ECS ECD TOPO SLOPE
0.818 1.104 78.224 1.225
Standard Deviation
EC3 ECD TOFPO SLOPE
0.604 0.sz29 1.685 0.588
Coefficient of Variation ()
ECS ECD TOFPO SLOPE
73.833 75.125 2.154 45.035
Minimum Values
ECS ECD TOPOD SLOPE
0.000 0.000 74,282 0.222
Maxzimum Values
ECS ECD TOPO SLOPE
5.123 6.026 80.658 3.520
Sums of Sguares
ECS ECD TOFPO SLOPE
35.7049 67387 278.127 33.932
Variance-Covariance Matrix

ECS ECD TOPOD SLOPE
ECS 0.364 0.475 -0.421 0.097
ECD 0.475 0.688 -0.796 0.177
TOPO -0.421 -0.796 2.838 -0.408
SLOFPE 0.097 0.177 -0.408 0.346
Correlation Matrix

ECS ECD TOPOD SLOPE
ECS 1.000 0.955 -0.414 0.272
ECD 0.955 1.000 -0.570 0.362
TOPO -0.414 -0.570 1.000 -0.411
SLOFPE 0.z272 0.362 -0.411 1.000




MZA'’s Functionalities

2. Delineation of the zones

M Delineate Zones

Measure of Similarity Fuzziness Exponent File Locatians
Measure of

Q el Er”;zijfhiﬁ 130 InputFile  [CSoilECprGeodataiC Scenario Slmilarity
® Deei Output File | One classification variable
(" Mahalanabis (i.e. Yield or ECa-deep) Euclidean
S Equal variances; covariances = 0 Euclidean

Maximum Number of terations | 300 Unequal variances; covariances = 0 Diagonal

Convergence Ciferion o001 Unequal variances; covariances #

Mirimum Nurberof Zores [z 0 (i.e. ECS, ECD, Topo, SLOPE) Mahalonobis

Maximurm Number of ’T
Structure of the variance-covariance matrix: .. Covariance !
Variance-Covarliancse Matrix

B - ECD_______ I i 11 =] 1 I SLOPE_

ECS G364 TTTm--- 476 -0.421 0.097
ECD 0,478 TTTo--- “‘-___ 0.177 |
TOERD F-0.421 -0.796 " T---- ST *—D-.JLELE’
=LOPE 0.0y L 0.177 ________-D0.408 "7----CJMl.346

Variance [«



MZA's Functionalities
2. Delineation of the zones

M Delineate Zones
Measure of Similarity Fuzziness Exponent File Locations
@ Euclidean Enter a walue )
greater thar 1. 1.30 InputFile  |CASoilECpAGeo
® Dizzoe Output File
" Mahalanobis
Fuzzy c-means
Maxirmum Mumber of lterations 300
Conwvergence Criterion 0.0001
Minimurm Number of Zones 2
Maximum Number af [

= MZA uses a Fuzzy unsupervised classification

method.

» Observations can be members of more than
one zone. This scenario usually occurs at the
transitory areas (edges) between zones

» Fuzziness exponent = 1 more distinct zones

(i.e. no membership sharing)

MZ based on yield data (Boydell and McBratney, 2006)

(a) High and low yielding zones

(b) The dark colors represent areas where
membership is spread equally between the two

Z0ones

‘(a) Relatively
lower yield
Group 1

Relatively
higher yield
Group 2

Example:
(b) Pt
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3. Evaluation of classification performance by the number of zones
HOW MANY UNIQUE ZONES A FILED SHOULD BE DIVIDED INTQO?

MZA'’s Functionalities

M Post Classification Analysis

0.014

0.012

0.010

0.00g

0.006

0.004

0.002

0.000

Mormalized Classification Entropy (NCE)

c2 ! c3 ! cd ! ch ! ch

Number of Zones

0.018
0.016
0.014
0.012
0.010
0.00g
0.006
0.004
0.002
0.000

c2

c3

]

Number of Zones

ch

ch

NCE — Measures the homogeneity of the zones.

" The optimum number of zones is when both indices are at the minimum

values”.

FPI — Measures the degree of separation between
the zones.

FPI = 0O, distinct classes = less membership
sharing




Example : MZ based on EC_-Deep data

1. Data as comma-delimited ASCII text files (csv or txt)

COWTTAT g MEETPS NS S G SR R Coordinates Variable(s)
: T g (Geographic or projected)
oo -

- : N
Longitude Latitude Shallow Deep

Data File:
[C:‘\TE MPec_deep.csv

Available Variables:

Number of fields in data file: 4

Longitude

Latitude

Shallow »
<]

[Nt >

-83.625 31.2727 0.7
-83.625 31.27268 0.7
-83.625 31.27268 0.7
-83.625 31.27266 0.8
-83.625 31.27264 0.8
-83.625 31.27262 0.8

0.7
0.7
0.7
0.8
0.9
0.9



Example : MZ based on ECa-deep data

3. Calculating descriptive statistics
4. Classifying the ECa-deep data

M. Delineate Zones

Measure of Similarity Fuzziness Exponent File Locations

i® Euclidean Enter awvalue )
greaterthan 1. 1.30 InputFile |CASoIlECphGeodataiC

(" Diagonal \ Output File
 Mahalanakis ECa-deep (Single variable) 5. Results from the classification
Y

Futzy omeans 1 |Easting |Northing |Shallow| Deep | 2 V3 | 4 | 5™\ 6 |
2 | -83.625 312727 0.7 0.7 1 4 3
haimum Mumber of lterations ’T 3 -83.625 31.2727 0.7 0.7 1 4 3 6
4 | -83.625 312727 0.7 0.7 1 4 3 6
Comvergence Criterian 0.0001 5 | -83.625 312727 0.8 0.8 1 4 3 4
Minimum Mumber of Zanes ’f 6 -83.625 31.2726 0.8 0.9 1 4 2 4
7 | -83625 312726 08 0. 1 4 2 4
Mevdrmurn Nurber of 6 Cs 8 | -83.625 31.2726 0.9 0. 1 4 2 4
9  -83.625 312726 09 0. 1 4 2 4
10| -83.625 312726 0.8 0. 1 4 3 6
11| -83.625 312725 08 0. 1 4 3 6
12| -83.625 312725 0.8 0. 1 4 3 4
13| -83.625 312725 0.9 0.8 1 4 3 4
14| -83.625 312725 0.9 0.9 1 4 2 4
15| -83.625 312724 0.8 0.8 1 4 3 4
16| -83.625 312724 1 0.9 1 4 2 4
17| -83.625 312724 0.8 0.8 1 4 3
18| -83.625 312724 0.9 0.9 1 4 2




5. Selecting the best number of zones

M Post Classification Analysis

Normalized Classification Entropy (NCE)

0.014

P

0.012

4

0.010

0.008

/ \_/

0.006

0.004

0.002

0.000

c2 | c3 | cd | ch

| cB

Number of Zones

0.018
0.016
0.014
0.012

*
0.010 1
[ ]
0.008 1%

0.006
0.004
0.002
0.000

Fuzziness Performance Index

(FPI)

c2 | c3 | c4 | ch

Number of Zones
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