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A Preliminsry
Pophy

By P. Laut,

Backeround to the Study

£

1. In Cctober 1973, officers from the Department of Urban
and Regional Development contacted the Division of Land Use Research,
CSIRO, an& requested that the Division provide, at vervy short notice,
a veplonalization of Australian biophysical envivonments and their
distributions, which mipght be useful for policy and broad-scale planning
decisions. To co-ordinate with other basic documents, this regionalization

had to be completed by the end of March 1974,

2. Decisions concerning data inputs methodology and scale of
working maps were left dn the hands of Divisional pevsonnel. The labour
force for the project was to consist of two research scientists on a
part-time basis, and one full-time technical staff member.

3. From discussions with DURD ‘sonnel, Lt became evident
that a generval, multi-purpose classification which ‘would approximate a
broad ecological classification of Australia, was reauired. This suggested
that the classification should at once 1dentify broad ecological regions
at a continental scale and indicate local atypical biﬁphyﬁlcdl environments.
The Depavtment officers also indicated a preference for using some form of
water catchment as the basic mapping unit, and bias of regional boundaries,

where possible, towards local government area boundaries.

Methodolopy

C sification strategy adopted involved initial
winent into a large number of small areal segments
these segments on the basis of shared

1. The basi

subdivision of the con
and smbaﬁquent aggregation c
attributes.

<
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2. VWholly obiective and repeatable procedures for subdivision
of the continental area were narrowed down to two possible approaches:

{(a) co-ordinate grid squares
(b) delineated catchment areas.

3. The catchment cell was chosen as the basic unit of

o sy oe

age because:

{a) Catchments are wholly "natural’ domains within which
important biophysical processes occur.

(b} Catchments have long been rvecornized as appropriate units
for the integrated nlanning, &&valapm&mt$ and management
of land and water resocurces
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(¢) Catchment boundaries are relatively time~invariant -
at least at human time scales.

(d} Catchment boundaries are readily delineated on topographic
maps at a chosen scale, by velatdvely unskilled personnel.

(e) At any given scale, the size of catchments which can be
mapped bears an inverse velationship to the complexity
of the terrain. Thus, there is a strong tendency for the
size of mapped catchments at a chosen scale to reflect
landscape and biophysical diversity, i.e. smaller catchments
in rugged dissected areas -~ larger catchments on smooth
plains.

DURD office expressed a preference for the catchment

cell over the co-ordinate grid cell. Few Local Government
Authority areas have boundarics delineated by latitude
and/or longitude co-ordinates, but very many have boundaries
(either wholly or in part) which correspond with drainage
divides or other natural features.

)
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4, The catchment cells as the basic mapping units were
delineated on the 1:1 million aeronautical map series for Australia in the
following manner. '

(2} Drainage divisions and basinsg as determined by the Department
of National Development Drainage Divisions and River BRasins
Map (1967) were outlined on overlays of the 1:1 million sheets.

(b} Individual basins were subdivided into catchment cells on
the basis of topographic information available at the
1:1 million scale. Vhere terrain was rugged and complex,
catchment cells were as small as 500 kmzs but where tervain was
relatively smooth and uniform, catchment cells were as
large as 10,000 km” or, occasionally, even larger.

{c}) Catchment cells were coded and listed on broad sheets
preparatory to addition of attribute data.

5. The time constraint limited the biophysical attribute data
to that already existing in map form. TFortunately, maps at the chosen
scale were available for each of the major biophysical components : terrain
and lithology (LBffler and Ruxton 1969); soils (Northcote et al.
1960, 1962, 1966, 1967, 1968); wvegetation (Carnahan, in press)
and climate (Nix, unpublished). Of the variety of climatic classifications
prepared by Nix, the one adopted as most suitable for the current
purpose was a slightly modified version of a classification divised

¢

by Oliver (1970} and based on the properities of air masses over the
Australian region. The climatic classification is illustrated in Figure 1.

6. The climatic classification was not intended to be
definitive, nor was it intended to provide the degree of subdivision
offered by the other biophysical attribute maps. The basic objective was
to subdivide the continent into segments of manageable size for catchment
cell classification.
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7. Each catchment cell then had enumerated the presence/absence
of dominant landfomrm, lithology, soil, and vegetation type. Estimation of the
proportions of the catchment cell occupied by different classes of these
attributes would be a desivable refinement where time permitted.

Numeric codes weve developed for vecording each of the blophysical
attributes (see Appendix 1) and compiled information was coded and punched
on cards for each catchment or mapping region, e.g. in climatic zone COMPOUND
MODERATE wiP-cT (maritime pmjarjm continental tropical), there are 143
catchments and 119 attvibutes.” A typical card would be coded thus:

6/ 8/ 32 /42 ] 61 [ 65/ 83/. MD21 44

This corresponds to:
Landforms Vegetation Solls
= (b 47 - eMilL 61 -~ Ug5

- Oa 65 - Gn2.1
- Tg 83 - Dr2

[aC e = T e
H

Ob =~ smooth plainlands: vrelief less than 20 fr, composed of
alluvium, dark cracking clay (excluding residual clay
on basalt)

0a -~ smooth plainlands: vrelief less than 20 ft, composed of
undifferentiated alluvium (including thick alluvial
and colluvial spreads capping interfluves)

Ig =~ wndulating or irregular plainlands: yelief between
20 and 100 ft, composed of granitic vocks, including

massive gnelss.

eMil, - Fucalyptus woodland with a low tree understory

M - trees 10~30 m
i - projective foliage cover of 10-307
L o= talleét subordinate stratum composed of {rees below 10 m
Ugh - the cracking clays
GnZ.1 -~ red earths

Dr2 = hard setting loamy soils with red clayey subsolls

1

For ease of coding, landform and Lithology types and natural vegetation
communitics have different codes in different climatic zones, but soil
types have the same code throughout the continent. This means that there
will not necessarily be 119 attributes in the COMPOURD MODERATE mT-cT
climatic zone, because some soll types that do not ocecur in that climatic
zone (but do occur elsewhere on the continent) have been included.
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The identification code on the far right of the card signifies
catchment 44 of Basin 21 in the Murrvay-Darling drainage division.

A computer-has
program DIVI (Weir, u
catchments within each clim

ive classificatory system based on the
by Mayo 1972y was used to group the

Uged without modification, this procedure is monothetic and

liable to result din misclasseification due to

{(a) The chance ccecurrence of an attribute on which a division
is made,

(b)Y The creation of a heterogeneocus group comprised of members
which all lack all divieion attributes. Therefore, a
p@]yth“ﬁia re~allocation procedure designed to overcome
these faults, is included in the program. The program
also punches a matyix for use in the agglomerative program
CENTPERC (Dale, Lance, and Albrecht, 1971). This program
enables the groups created by DIVINFRE to be related to each
other (see footnote 2).

Since climatic zones change over a gradient, and are not, in
fact, defined by lines (as they are on the map), a comparison was made
of adjacent regions across the climatic boundaries.

This was a manual comparison using
{(a) The P-matrix (printed by DIVINFRE)

(b} Data for individual catchments (when more detail was
required).

The P-matrix gives the percentage of catchments in each group (bilophysical
region) which contain each attribute.

Since there are over 4000 catchments and somewhere in the order of
2000 attributes, the continent had to be divided into zones small enocuph
to enable DIVINFRE to run efficiently. The genetic classification of
air masses de%an@ared 14 zones., Fven so, three were still too large.

One of those, T (conrzneﬂﬁsL tyopical) SUBDOMINANT was easily, logically
divided in hdi£9 and each half run separately. mT-cT (maritime tropical

~ continental tropleal) was also divid in half, but the resulting

zones ml-cT (BAST) and mT-cT (WEST) we st1ill too large. The agglomerative
program CENTPERC was used to recombine the groups created by DIVINFRE in
arbitrari}y defined subzones of these three remaining large zones, 1l.e.
ml=~cT (BAST), wTl-cT (WEST), and oT DOMINANT.
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For example for climatic zone w¥l

142 0
1472 0

6
7
eto,

[ el o B e

GROUP
ATTR 1 2 3 4 5 ete.,
1 0 0 142 0 0
2 O O L2728 8] 0
3 0 0 142 O 1000
4 0 0 0 0
5 O 0 0 0
0 0
0 ¢

14.2% (the decimal point ig owmitted) of the catchments in group 3 have
attributes 1, 3, 6, and 7, 42.87 of them have attribute 2. 100% of the
catchments in group 5 have attribute 3. Thus, the dominant characteristics
of each group could be determined, and comparisons made. Tf there was a
gimilavity, a more detailed comparison was made using the data for
individual catchments. The procedure resulted in some amalgamation of
vegions, particularly in the south-east and south-west of the contient,

On the whole, however, the existing regions remained discreet, and their
boundaries were sensible.

Conclusion

1. The primary aim of this study was to provide, at short
notice, a preliminary regilonalization of Australian biophysical
environments. The procedure adopted provided a total of 300 biophysical
reglions., These varied in area from a few hundred square wmiles slong
the east coast fringe, to several thousands of square miles in interior
Australia.

2. Preliminary investigation of vegional characteristics and
boundaries in selected arveas indicates that the attribute composition
and consequent boundaries for veglons are sensible, but that in the case
of eastern coastal Australia, and parts of south-west Western Australia,
the catchments are too large to provide reasonably homogeneocus biophysical
vegions. In addition, in lower rainfall inland regions where there are
both high and low gradients of geopraphical change in attributes, recording
only the presence of attributes may not be a sufficient criterion for
regionalization. Some form of grading, e.p. predominance, subdominance,
or proportion of catchment associated may provide a more useful
regionalization.
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APPENDIX T

KEYS TO NUMERIC CODES OF ATTRIBUTES

1. The keys for landform and vegetation types are arranged
in climatic zones, but the key for soil types ds the same throughout
the continent.

2. Listings of attributes for each blophvsical region are
available on request.

« There 1g an identification code for every region. This
code ddentifies the state or states and grid sguare or sguares in which
the region occurs, (The squares are 6° by 6° of lattitude and longitude.
A map of the continent covered by the grid accompanies the map of the
biophysical regions).

3
i

Fxample
Region 259 8.A. 21, 28, 29

£

Thus, region 259 occurs in South Australla in grid squares 21, 28, and
29,
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SOILS

Rey to Humeric Codes

1. Uniform Texture Profiles

Subdivision Ve

Sand soils of minimal development (Ucl)

Leached sand soils (Uc?)

Sand soils having an unbleached Ay horizon (Uch)
Sand solls with weak pedalogic development (Uch)
Coherent sandy soils (UchH)

Subdivision Um

Loamy soils of winimal development (Uml)

Leached loamy soils (UmZ)

Loamy soils with a sporadic bleach (Um3)

Loamy soils having an As horvizon (Umbd)

Loamy soils with weak pedalopgic development (Un5)
Friable loamy soils (Um6)

Organic loamy soils {(Um7)

Subdivision Uf

Clavey soils of minimal development (UFL)
The sub-plastic clay soils (Uf£5)
Plastic clay soils (Uf6)

Subdivigion Ug

The cracking clays (Ugh)

2. Gradational Texture Profiles

Subdivision Ge

Brown calcareous earths (Ge)
Highly calcareous loamy earths (Gel)
Pedal calcaveous loamy earths {(Ge2)

Subdivision Gn Section Gn2

Red earths (Gn2.1)

Yellow earithe (Gn2.2)

Yellow leached earths {(GnZ.3)

Brown eavths {(GnZ.4)

Mottled vellow earths {(Gn2.6)
Mottled vyellow leached earths (Gn2.7)
Grey eavths (Gn2.8)

Grey leached earths (Gn2.9)

46
47
48
49
50

51
52
53
54
55
56
57

58
59

60

61

62
63
64

65
66
67
68
69
70
71
72

Cont .



Subdivigion Gn

10.

Section Cn3

ted friable earths (Gn3.1)
Brown friable earths (Gn3.2)

Dark friable e

~ths (En3.

4)

Yellow-brown friable earths {((n3.53)
Yellow friable earths {(Gn3.7)

3

Grey friable earths (Gn3.9

Subdivision Gn

& 3.0)

Section Gné

Red friable porous earths (Gn4.1)

Brown friable porous earths

Gnb.3)

Dark friable porous earths {(Guk.4)

3. Contrasting (Duplex)

Tewture Profiles

Subdivision Dr

Crusty loamy soils
Hard setting loamy soils

Hard setting loamy soils
Friable loamy solls with

Subdivieion Db

Hard setting loamy scoils
clayey subsoils (Dbl &
Friable loamy soils with

Subdivision Dv

soils
soils

Hard setting loamy
Hard setting loamy
subsoils (Dy3)
Sandy solls with mottled

Subdivision Dd

Hard setting loamy soils
Hard setting loamy soils
Friable loamy sodils with

{(hd4

Subdivision Dg

with red clavey subsoils (Drl)

with red clavey subsoils (Dr2)
with mottled red clayey subsolls (Dr3)
red clavey subsoils {(Dré)

with brown (or mottled brown (Db2})
Db2)
brown clavey subsoils (Db3)

with yellow clayey subsoils (Dy2
with mottled yellow clavey

yellow clayey subsoils (Dyb)

with dark clayey subsoils (Dd1)

with mottled dark clavey subsoils (DdZ)

dark clavey subsolls (Dd3 & Dd4)

B horizons are mottled)

Hard setting loamy soils with gley clayey subsoils (Dg2)
Sandy soils with gley clayey subsoils (Dg3)
Friable loamy soils with gley clayey subsolls (Dgh)

4. Orpanic Profiles

Organic soils (0)

73
74
75
76
77
78

79
80
81

82
83
84
85

86

57

88
89

90

91
92
93

94
95
96
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Key 1

COMPOUND mT-cT CLIMATIC ZONE

Key to Numeric Codes

TOPOGRAPHY VEGETATION
1 lshe 100 eMiC
2 Ob 101 wMe@G
3 1lg 102 eMilL
4 23Rsh 103 eMel
5 2Hg 104 elx
6 23Pg 105 L

/ les 106 gGd
8 Oshe ; 107  xLceG
g Z2Rsh 108 eMeG
10 Ish 109 eLiG
11 isg 110 elrG
12 2Hsh 111 =Zc¢
i3 21Hh 112 el
14 1h 113 eMeZ
15 Osh 115 »Md
16 € 116 nlLeG
17 Os 117 mLiG
18 2Hsg 118 elceG
19 is 119 =xGd
20 Oa

21 1hs
22 34Ps
23 lgg
24 IPs
25 1lahs
26  12Phs
27 0%

28  12ps
29  21Ps
30 23Rsd
31 2Hsg
32 (5and)
33 lga
34 31Hg
35 34PHg
36 0o

37 34ud
38 2Rs
39 3Hd
40 4Ps
41 10s
42 3Ps
43 2Hg
44 3Mp
45 4llgp
114 4ng
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34

37
3 »

39
40
41
42
43
44
45
100
101

Ola

Tdhs

0o

Oe

21Hd
21Hg

Oh

is
{Sand)
0o {(dunes)
34Rpde
ZHRsdg
ZRHs

3Rg
21Hde
3HRde

1g

4Rdc
2Rqg

4eh

3Rde
FRdhe
Olos

20s
02Hoqg
Oeo

01d

1sh

Ob

2Rsh

ihs

02
11
2PRe
ihi
lso
12

e
23Ps
3Ps
23Pshe
ih
lo
lshes
Oa
3PRo

iz,

Fey 2

af-cT (WESTY CLIMATIC ZONE

Kev to Numeric Codes

102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

Osh
Z2Hg
2Pe
3Hg
LRPad
LPs
2Hd
2Psg
Z23Rs
1d
34Psg
23RHp
2Rs
lgq
ipd
ARs
4Rs
34RPs
3Rsd
2Psc
21h
2PRes
4Psd
ARPsd
laqg
3Psd
3Hd
34Hd
23Hd
3Pd
4pPd
2Re
la
12Ps
5Ps
0Olds
ic
2PRd4
Ols
lob
3RPs
1q
JHqg
2Hsh
4¥ig
34Ng

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
193
195
196
197
204
205
206
207
208
209
210
211
212
213
215
217
218
219
220
221
225

45R8
lhde
23Rps
2Pa
12pPd
2Psd
2Ph
2ed
23Pd
1sc
12Hsh
23Rsh
12Phcs
12Pc
Oshce
les
12Phs
Olg
Ilshe
12Hh
o
4Rp
34Rs
Olsc
2Hsc
2¥ch
Z23Rsd
2P
2¥Phs
12Rs
ib
1Z2Res
21Ps
2Hsh
12Phce
2He
21Psh
1Z20sc
2Pch
23PRhs
01
10s

FATION

aSvi
wLrH
asiG
elLrH
asSiz
e/wlrs
%Gd
%Ll
aGe
xLr§
eMiG
elLrG
eldiG
dGe
eMcl,
wSeH

aGe
aMiH
mLiH
alkiH
alc
gGd
elr
pMiG
xLeG
eMil
k711G
#5418
elrZ



Key 3

mT=cT (HAST) CLIMATIC ZONE

Key to Numeric Codes

TOPOGRAPHY VEGETATION
1 1s 102 3Hpag 148 45Hd 158 elrd
2 {Sand) 103 ZHgp 149 34Hgd 159  eMclL
3 1dh 104 Z2Rpgg 150 Z2ag 160 L
4 lg 105 2Rgq 151 2pg 161 eMil
5 ish 106 2Pqg 152 18 162 wmLiG
6 Ob 107 4udg 153 2Hch 163 mLiH
7 ilhs 108  3Hph 154 23Rds 164 ale
8 0}5 109 12Hqg 155 23Rg 165 XLrz
9 1b 110  4Hph 156 21Psh 166 eLrG
10 t° 111 13Rqg 157 2Pch 167 dGe
11 23Ps 112 3PHs 171 32Pad 168 tHi
12 3Ps 113 3Hdg 179 Z2Phcs 169 XLiG
13 ib 114 23Phd 180 0o 170 alxd
14 Oa 115  23Phd 192 lag 172 elLrZ
15 g 116 12Upg 193 12Hgg 173 XLxG
16 2Pc¢ 117 1ind 194  SHgp 174 alxG
17 3Hg 118 12Pps 195 4pPs 175 eMrG
18 28d 119 23HpS 196 10s 176 ale
19 2Pg 120 2¥gh 197 4Ppg 177 eMiG
20 23Rs 121 4Rgq 200 5Hg 178  ehiG
21 id 122 3Rp 201 1p 181 aSvH
22 ZRs 123 2Rpqgs 203 34u4d 182 aliG
23 +4gq 124 34uds 204 231g 183 eMrH
24 3Rs 125 0ab 184 pMeG
25 Litg 126 Oba 185 ebrs
26 3Red 127 Os 186 eMiH
27 3Hd 128 12Rs 187  aMcl
29 23ud 129 1b 188 xod
30 2Re 130 12Bcs 189 wlyG
31 la 131 1Z2Phe 190 XMd
32  12Ps 132 2He 191 eleG
33 2iPs 133 128sc 198 wleG
34 Ols 134 1las 199 eMcG
35 g 135 1% 202 XLd
36 4Hg 136 1ha
37 34Kg 137 12Rqg
38 2pd 138 12pPhd
39 12HsH 139 2Phs
40 12vc 140 1zug
41 12Phs 141 2Hgq
t2  o? 142 10a
43 29psd 143 347lg
44 237Rhs 144 loha
45 3PRpay 145 3Hs
100 2¥Rhs 146 5nd

101 ZRhs 147 5Hgq
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Key 4

CT (BASTY CLIMATIC ZONE

Key to Mumerle Codes

TOPOGRAPHY VEGETATTON
1 Oa 99 Oa {dunes) 115 k7iG
2 341y 100 21Ph 116 alrZ
3 4Rp 101 10Ph 117 pLrs
4 20y 102 10sh 118  aSrG
5 31Rp 156 2Psh 119 eMiG
6 3HEsq 103 1sh 120 eSiz
7 3Ps 104 1g 121 eliG
8 10a 105 Ohc 122 =xGe
9 {Sand) 106 1gg 123 xSiz
10 11l{dunes) 107 12Hosc 124 xLrZz
11 01(dunes) 108 02Hsc 125 eSiH
12 38Rgd 109 431s 126 cLiG
13 0b 110 23Psh 127 eScG
14 Oo{dunes} 111 34ps 128 kZi
15 1a 112 3tgg 129 LG
16 21Psh 113 12gqs 130 alic
17 1lhcs 114 21uhs 131 aGe
18 3kp 150 21Rg 132 alLis
19 0ol 151 34Rp 133 alxG
20 11 158  23RrHp 134 X¥ZiG
21 0lo 159 23Pshe 135 eMrG
22 12Ps 160 12uchs 136 eldz
23 1h 161 Olsc 137 eLiS
24 2Ph 162 0lds 138 eMiL
25 la(dunes) 163 014 139 =061
26 Ola 164 0Ols 140 kZr
27 . 12Ph 165 1lob 141 xLxG
28 12Phs 169 1q 155 alrH
29 2Rs 142  aGr
30 2Ps 143 elrH
31 1s 144  aSrH
32 lhs 145  elrG
33 0Oal 146 elrZ
34 2Phs 147 aGs
35  12Rh 148 asyrG
36 1lh 149 kFr
37 3Hpag 152 aSiH
38 10 153 asril
39 23Rg 154 ¢Hi
40 2Pc 157 elxid
41 12Rq 166 kSrH
42 3PRpqg 167 aSic
43 le 168  xLrH
44 Do
45  loh

98 10ha
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Key 5

CT (WEST) SUPDOMINANT CLIMATIC ZONE

Key to Numeric Codes

TOPOGRAPHY VEGETATION
1 lagg 40 28h 131 lag 160 es4iZ
2 1ZHg 41 2I1Rs 132 Olg 161 eMiZ
3 lgg 42 120h 133 1g 162 8¢k
4 Ols &3 ¢ 134 0Olgg 163 x84z
5  1Z2Hqg 46 34R1 135 10gqg 164 aSiz
6 Oa 45 23Hdh 136 laqg 165 aScZ
7 0Ob 98  la 137 2Rrg 166 eliz
8 Oe 99 23Rh 138 12Rg 167  eMil
9 0o 100  3RHs 139 ZRqg 168 p/wlrs
10 Ooa 101 3RHsh 140 02loqg 169 aBi¥
11 3ps 102 1h 141 Oeo 170 kZi
12 lao(dunes) 103 1s 142 Olos 171 aSry
13 2Hs 104  4Rscd 143 lob 172 asri
14 12Hs 105 3ihe 144 12Hehs 173 asic
i5 1g 106 2Hg 145 Olsc 174 e/wSrH
16 12Rgq 107 4RpPs 146 0Olds 175 eSrH
17 1dh 108 4Rdg 147  32Pqg 176 elrH
18 12Rqg 109 23Hs 148 Oel 177 aSiH
19 3Rq 110 2Rh 149 Ohe 178 w/klLx?
20 02Ras 111 23dh 150 2Rs 179 w/kSrZ
21 Oc{dunes) 112 1ba 151 14 180 eLis
22 11 113 34RPdc 152 1sh 181 alxr?Z
23 3Rpyg 114 12PRs 153 2Hsh 182 eLrH
24 12Rhg 115 las 154 12Rs 183 kzic
25  {Sand) 116  4Rhe 155 10qg 184  =x=SrH
26 0Ola 117  12udg 156 011 185 kZir
27  Cla(dunss) 118 ZHdg 157  3HRgd 186 aSr¥
28 1Z2Rghs 119 1dhs 158 1Z2Rag 187 tHi
29  2Ps 120 215d 159 01l{dunes) 188 xGe
30 12qhs 121 3udg 195 2Rrq 189 aZrH
31 14 122 21ug 196 13Rs 190 xZic
32 13Rs 123  Z2URsdg 187 lgr 191 L
33 lygg 124 Oh 198 12nd 192 elrs
34 23Hqe 125 3Rdhe 199 12Rg 193 elxG
35 4Res 126 Olos 94 10qg 194 wScH
36 3Rd 127 38hs 95 lao 78 aSrZ
37 11{dunes) 128 0Olao 79 01 80 eSc?
38  23Rc 129 0Olo 83 0Oal 81 ofwlLrs

39 1lsa 130 10ag



O B L B

20

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
100

Sand
e

Oo

1s
32Pqg
2RHs
2Hs
12Hehs
Oel
ZRs
100y
1g
Che
23Rs
3Hg
3Rs
IRg
lpg
32Rshe
4Hgq
4Rs
4Rsh
Oeo
log
Ole
la

1o
lsd
Z23Hg
45Rg
34Rgy
12Ps
2Rsch
02Hos
Z2oRs0
Oea
2Pq
1sh
2Ps
1he
2Hsh
Ca
Olo
10ag
Ole
0l

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

16.

Kay 6

¢l DOMINANT

CLIMATIC ZONLE

Key to Numeriec Codes

JTOPOGRAPHY

02Hog
03Hog
lpa
12Hg
12Rag
3RHs
Loa
21HR
3HRsq
34Rp
3RHs
21Psh
iH
23RHeh
ARp
34Rp
Oo{dunes)
23Hqg
0b

ihs
3Rqg
23Pps
la{dunes)
12Ph
2Ph
3Rp
31Rp
21Rg
Oa{dunes)
1p

2Hg
lohl
21Rh
g
21Ph
12Hgq
2Phs
leqg
4Rahe
LRse
3Ps
lcs
2Rsh
43Rshe
2g1q

21Pse

148  12Hggs
149  10ha
150 aPeh
151 11h
152 12Hs
153 12Hsc
154 12¥c¢
155 0Oal
156 lhes
157 12¥h
158 12Rhb

159 23Rg
160 2c¢
161 1ic

162 Ob{(dunes)
163 Olha
164 12Phs

165
166
167
200
217

Olha(dunes)
10h

Ola

12Rs

12Hhs

218 2¥Psh
219 4Rehs

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
180
191
192
193
194
195
196
197
198
199
201
202
203
204
205
206
207
208
209
210
211
212
213
214

VEGETATION
asiG
asic 216
eLrH 220

eLrh 221

215

eLri
clrl
asaG
clLiG
KZ4
CLiz
w/¥LrZ
o/wLrs
wirG
eStrH

222
223
224
225
226
227

cLrs
ebi7,
wSiG
216G

aldiZ
asril
asvi
aSiz
aSiH
aliG
Lol
Ll
®xLrG
aZrG
£

plrs
w512
asyG
alrG
eliG
wZ1G
xGe

p oA dt
Z4i¥
pkr
61
k¥r
aGy
aGe
Ly
alrH
kZr



:gvn? @
Key 7

COMPOUND MODERATE CT CLIMATIC ZONE

Key to Numeyic Codes

TOPOGRAPHY VEGETATION

i Oa 17 eMilL
2 Ob 18 eSiz
3 Oo {duncsg) 19 eSiH
4 21Pash 20 eliG
5 2rd 21 ebLdc
6 la 22 elis
7 2Pg 23 abe
& lps 24 aMe
9 ig 25 aldg
10 1h 26 eMrG
11 0o 27  elMeG
12 lch 28  kziq
13 1be 29  eMiG
14 Ola 30 Weble
15 12Phs 31 alis
16 12Ph 32 pMiC
33 xlxG
34 alrG



15.
Key §

COMPOUND MODERATE mT-cT CLIMATIC ZONE

Keyv to MNumeric Codes

VEGETATION

1 Ob 24 weMce
2 ih 25  eMilL
3 1b 26 cMel
4 28h 27 eMiG
5 Ols 28  eMrG
6 Oa 29  aGe
7 12Ph 30 aMe
8 1s 31 aMcel
9 12¥sh 32 aMi
10 1sh 33 ali
11 2¥Pus 34 ale
12 12Rs 35 plicG
13 4Rs 36 dGe
14 2Hs 37  eMel
15 12Phs 38  eMiS
16 0Olb ‘ 3% alic
17 12Psh 40 als
18 10ha 42 xld
19 2Psh

20  las

21 1b/h

22  3Hs

23 ZRsh

41 2Ph

43 3PRhs

44 3Rsh

45  3Psh



19.
Key 9

COMPOUND MODERATE m7T CLIMATIC ZONE

Rev to Numerie Codes

TOPOGRAPHY VEGETATION
1 Oo 1i4 2Ps 100 eMiG
2 Oab 115 4ud 101 aMcel
3 5Hg 116 3Hg 102 eMil
4 ¢ 117  4Hq ‘ 104 eMrG
5 2Rsh 118 23ud 105 eMcL
& 4Hg, 119 23Hg 106 xLd
7 4Rsh 120 Z23Hs 107 =Md
8 2rd 121 3Hs 108 eMis
g 3Rs 122 2Hgd 109 eMcS
10 Os 123 4Hgd 110 L
11 3Rg 124 4Pq 111 elrG
12 2nd 125 34Hdh 112 eMcG
13 14 126  Z2Hhsd 113 =Gd
14 Ob 127 1la 138 aGe
15 34Hg 128  2is 140 ale
16 1hd 129  12Hs 141 dGe
17 1g 130 4Hs 142 pHMcG
18 12Hg 131 4Hgq
19 12Hsh 133 12rd
20 2¥p 134 0Ols
21 3PRhs 135 4Rd
22 4Rs 136 1sh
23 3ud 137 las
24 1hs 139 2Rs
25 2Ugd 143 34bhs
26  23Rs 144 2Hch
27 4Rd

28 2Hsh
29 3Hsd
30 34¥chd
31 2Psh
32 2Phs
33 1

34 2Ugg
35 12Rsh
36 4Bsh
37 Rsh
38 Z2Hg
39  3Hhse
40 23Hhs
41 34Hgd
42 34Hd
4% 1b

44 L3Rs
45 1s



20.

Key 10

ml CLIMATIC ZONIE

Key to Numerle Codes

TOPOGRAPHY

36

42

114
115
122
123

SHgp
4Hph
Oa
4Ps
Sand)
5Ppp
34Pp
2Hd
L1d
12Hapyg
la
Oab
3Hg
4Hg
5Hpq
ls
3Hdg
4Hdg
3Hph
21ip
23Hg
12Hg
inhd
340ds
45Hd
34Hed
348g
1d
Oo
1lhg
34Khs
234hs
121ihs
Ob
ib
ZHeh
4¥gd
2Hqg
Ziish
2Psh
lsh
2Hhad
lao
34Hdh
2Ha
23Hoa
LTid
41y

VEGETATION

116 =Md

117  eMclL
118 eMic
119 eMcG
120 eLiG
121 elxG
124 eMyG
125 aMclL
126  xGd

127 wlLiG



21
Key 11

ml-ml CLIMATIC ZONE

ey to Numevic Codes

IOPOGRAPHY VEGETATION

23Hs 27 4Rhe 108 eMeZ
2Hs 28 2Had 109 eMceG
4Hs 29 45Hds 110 eMiG
4Re 30 1la 111 eTel
Oa 31 4Hsh 112 =Md
4Rds 32 ish 113 eMel
5Rds 33 21Hsh 114 aMel
2rd 34 3Hhd

3HRsh 35 3kd

10 1Z2Hsh 36 45P¢

11 23Hsh 37 2Rh

12 10a 38 Sts

13 2Psg 39 S5Rsg

14 4lg 40 34Hs

15 4Hbp 41 21h

16 12Hpg 42 3PHsh

17  34Hg 43 2Ps

18 lao bty 4Hhs

19 23Hd 45 41d

20 3Hg 101  34Bhs

21 34Rpg 102 ZHsg

22  45Rhs 103 3Hgp

23 2Hsh 104 1h

24 Z8p 105 3Hs

25 loa 106  12Hh

26 1b 107 12Rd

115 2lao

DO N LA B Lo N R



TOPOGRAPHY

u
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
104

COMPOUND MODEBATE wT-mP CLT

22.

Rey 12

LC Z0NE

b
Ols
Ob
2Hsg
34Hhs
12Rd
4Hs
Oa
12Hs
2pPd
1h
3
3Hgp
12Hh
45Rh
2Hh
4R1d
1s
45Hds
12Pad
128sd
3Hd
4Rs
28p
23Hsd
12Ps
5Hd
las
3rd
21Hsh
lg
2Psh
4Hsh
ids
lsh
4Rhs
2lish
4Hhs
48d

to Numeric Codes

VJJ&?M-”F/\X Tf)“"\?

39
40
41
47
43
44
45
100
101
102
103
105

eMiL
eMiG
aMel,
aGe

eMeG
pMel
cMeL
eMriz
s5Ge

eMcl
eMc?
dGe



23.
Rey 13

COMPOUND MODERATE wP-cT CLIMATIC ZONE

Key to Numeric Codes

TOPOGRAPHY VEGETATION
I Oo(dunes) 34 elGe
2 Olao 35 eliZ
3 100s 36 eSiZ
4 11 37 cLrG
5 (sand) 38 eMel
6 ob 39 esSrd
7 la &0 b VA
8 Oa 41 eMcl
9 lao 42 eMiL
11 31Hga 43 eMiG
12 12¥apg 44 eliG
13 341qe 45 alis
14 Dol 100 eSdiH
15 21Bhsa 101 kzic
i6 31tha 102 cLiG
17 2Hg 104 eMiZ
18 3Hg 105 eMrG
19 A2Hqg 106  sGe
20 Z1ilhso 107 eScG
21 23Rs 108 xGe
22 is 109 elxG
23 2Rza 110 kzi
24 ipg 111 e&eZ
25 12vd 113 eMcZ
26 2Py 118  elis
27 21Psh

28 12Rp

29 tad

30 12Rgs

31 3Rsd

32 1g

33 12Psd

103 2l1Hha

112 34Hg

114 4is

115 34Hg

116 1la

117 23Ps

119 las



24.
Key 14

mf ~mP CLIMATIC ZONE

&

Key to Numeric Codes

TOPOGRAPHY VEGETATION

1 1g 120 4Rp 36 eSrZ
2 12Hg 121 1z2u1 37 e5i7
3 12Hgqg 122 lsa 39 ®5¢7
4 34Hg 123 ZHqgg 40 eMiZ
5 ig 124 11{dunes 41 eMcZ
& Ol1l{dunesy 125 11 42 eTel,
10 lao 126  3Rp &3 xZcG
11 Olo{dunes) 127 311 L4 eMil
12 3Hg 128 lgg 45 eliz
13 1sh 129  3Hs 146 aSiF
14 12Hag 130 3Hgq 147  aSc?
15 23Hg 131 o1l(dunes) 148  eldiC
16 12¥aq 132 34Hg 149 kzi

17 45Rshd 133 3HRgd 150 wmlxG
18 2Hg 134 13Hlg 151 eMiG
19 {sand) 135 10a 152 %Ce

20 1Z2Hgp 136 311 153 rS&iz
21 21¥g 137 12Hig 54 eMrG
22 23Hgp 138 0al 155 eLis
23 Oa 141 Qe 156 alyZ
24 ZHq 142 0Olg

25 2Hs 143 lagg

26 ZHPg 144 10g

27 21tqg 145 1s

28 12Haqg

29 12Hgl

30 laol

31 34HPg

32 lag

33 12Hs

34 211s

35 Olo

114 la

115 1lag

116 0Ols

117 lao{dunes)

118 34Hg

119 la{dunes)



16
17
18
19
20
21
22
753
24
25
26
27
28
29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
L4
45
100
101
102

2Pad
2Ps
32Hgd
45Rps
21Hg
la
45Ps
1sha
12Hpg
328p
12Hsh
5HRg
3Hp
45Hg
5RHg
34Rp
4Hp
lao (dunes)
Ga
12Hpa
SHgh
2Hpg
318pg
3rd
5hha
ZPoa
12HPa
3He
Olot
2Pdg
54Hqg
2Pd
5Rag
34HhK
3Pg
5¥Hs
50h
lsa
lso
los
Ohw
23¥eh
Zlish
Olso
4Hsh

Olot {dunes)

5lg
4ilg

mp

SUBDOM

25,

Ley 15

THANT CLIMATIC ZONL

103
104
105
106
107
168
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

- 143

149
150
151

Rey to Numerlie Codes

LOPOGRAPHY

anh

o
3Ph
21d
23Pd
12pd
1d
Oe
LPHD
41lga
12Hsl
4HPsh
l%

a

~
2Ph

2Hsh
Z21Pd
1sh
lhs
¥s
lae
31Hha
4ila
(sand)
0ol
12Ph
log
Ovro
23Psg
54Rs
4Rs
lao
Ob
1008
1271
Olao
Oo {dun
34Hg
351Pds
4Yids
3bhds
42Hg
4PRps
13Pgp
3Hpg
13P1d
3Hdhp
4PHIL

[

prons

S

152
153
154
155
156
157
158
159
160
161
162
163
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
18¢
es)y 189
190
191
192
193
194
195
196
215
216
217
218
219

220

ib
4PRps
LRsh

13Hpg

S5Hhg
4Hag
5Hpg
ipg
3lip
S5Hgp
21Hga
S5Hes
31Hga
3Pg
Z23Rh
34¥ha
12Vape
54Rs
32Hqg
41th
24Hg
41tga
2¥Rpa
13Rpd
2URdp
2Hdhs
2Hp
12Rgs
3Rsd
23Hpg
3PRdh
Ipd
iad
4Rh
ZHh
5Hs
4Hpe
5Bha
3&'{@@
2 ha
12Hg
JHgd
32Hgd
32Rpd
21lsh
34iis
34Rsh
ig

lag

21Ps

197
198
199
200
201
202
203
204
205
206
207
208
2049
210
211
212
213
214

PATLON
eMis
ellcd
eTel
eMcL
eMiZ
eMil
eliZ
cLrG
eMrG
el.cZ
wGe
x517
xLe
2Ge
wiol
eliG
eMcG
sGe



26.
Key 16

wP DOMINANT CLIMATIC ZOWE

Key to Wumeric Codes

TOPOGRAPHY VEGETATION

Bhhds 22 eTiM
A5HPds 23 eTel
4Hlds 24 gGe
5Pds 25 nHMd
S5Hds 26  eMal
45Rq 27 eliZ
13pHd 28 wZcG
45Hds 29 wZiG
5Ps 30 eMil
10 23Pps 31 eliG
11 21Psh

12 SHdps

13 12Pspg

14 3Pdsg

15 34Yg

16  45Rgs

17 3PHdsp

18 3Plsc

19 4PHdh

20  1ZHac

21 4Rsh



