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PROCESS

Literature Review

\ 4

Decide on approaches &
methodologies

v

v

v

v

Identify and access global &
African maps & databases

Find and acquire Namibian
legacy soil maps

Acquire digital elevation
model (SRTM)

Evaluate & select for use in
project

Evaluate maps and select for
use in updated map

Process in GIS

Download SoilGrids250m
files, process in GIS

Merge other legacy soil maps
with NSS 1M map in GIS

Create terrain property maps
in GIS

Acquire other input data
(geology, satellite imagery,
admin boundaries,
catchments, landforms etc.)

Find and acquire Namibian
soil profile and analytical data

Create new soil maps for

Skeleton Coast & Sperrgebiet

Adjust map unit boundaries,

subdivide existing units were

appropriate

Classify/reclassify all map
units; add properties to
attribute table

Conceptualise & design
profile database

Find and acquire articles,
reports, theses, working
documents, photos on
Namibian soils

Scan hardcopies

Enter data into spreadsheets

Verify & clean data;
run error-trapping routines

Compile collection of digital
photos of Namibian soils

Derive secondary properties

Compile bibliography of
Namibian soil documents

A 4

4

Create GIS products
(symbology, labels, attribute

Standardise, harmonise;
codify

Compile collection of digital
(pdf) documents

Add aerial information
(admin & environmental
units)

Convert from MS Excel to
relational database in MS
Access;

»| tables, layout templates etc.) compile metadata; link to
photos, raw data, literature
\ 4
GIS & framework database I<
PRODUCTS

A 4

Upload to online repositories

SoilGrids250m maps:
RSGs, soil properties —
rasters, styles;
images with and without
legends

Digital & printed (1:1 million)
Soil Map of Namibia:
shape; styles; layouts;

images of soil map;
images of RSGs and soil
properties, with and without
soil unit outlines, with and
without legends

Terrain maps:
TRI classes per mapping unit —
shapes, styles;
aspect, aspect-slope, slope,
elevation, terrain ruggedness
index, topographic position
index, convexity, roughness —
rasters, styles

Landform maps:

USGS MORAP; Iwahashi-Pike;
Meybeck — rasters, styles;
land systems for AEZ — shape,
style

Notes on the Soil Map of
Namibia

Namibian Soil Profile
Database — MS Excel
(spreadsheets); MS Access
(relational database); shape

Bibliography of Namibian Soil
Literature |

Collection of digital
documents

Collection of digital photos of
profiles and associated sites

Original / raw profile data:
spreadsheets, documents
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2021 National Soil Profile Database of Namibia
— site characteristics, soil horizons, chemical and physical properties
— MS Excel, MS Access, QGIS project
— Format harmonised with international standards, global collections

Verified point data in
2021 National Soil
Profile Database

Point data in
NAMSOTER
2002

4,692 points/profiles
12,998 horizons/layers
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Profile/Point

Registration
Where, when, by whom,
type, classification

Site Description

Weather, terrain, land use & cover,
surface characteristics, whole profile
characteristics, ....

BIOTA OBSERVATORIES

Gellap Ost

The Ob tories Nabas d the Gellap Ost R ch Sta
cca er

eas the

loped Regosols. Partly stronger developed Cambisols occur on

parts wi Paleo oils are characterised by slightly acidic to neutral pH values and
relatively low electri \ d ctivity of < 0.2 mS cm-1.

| - o ImsEmy oy Carton (W) cuysanpy) fRS

three depths (cm) on the
observatory
(RS = rooting space / m?)

Metadata

Origin, owner, analytical methods, links
to articles, original data, photos, ....

Profile description,
diagnostic info

Environmental Covariates,

derived from other maps

Soils, terrain, vegetation, AEZ,
GPZ, CC, geology, ....

Horizons/Layers —

Lab Data
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RELATIONAL DATABASE

Horizons Field Data Se...

Mamibian Soil Literature

o |

AUTHOR (=]
DATE

TITLE

MOTES

EH  ATTACHMENTS
ATTACHMENT[ + |

FRID -
HOMU

Latitude

Longitude
Fepresentative Pi

Site Description 5ep20...

Profile Registration 17...

Diagnostic Horiz| « |

Horizons Lab Data Se...

PRID B
HOMU

Latitude

Longitude
Laboratory 1
Soillab 11D [~]

t PrRID ]
Dataset
Latitude
Longitude
Coordinate Refer
Elevation m GPS ||

B PRID [«
Latitude
Longitude
Diagnostic Horiz
Present Weather
Present Weather |~ |

Environment 5ep2021

Metadata

B DaTASET [+
NUMBER
DATE
TYPE
SURVEY OR PROJ
COLLECTOR(S)/AN v |

t PrID (=]
Latitude
Longitude
AEZ 1993 Code
AEZ 1993 Descrip
GPZ 1998 Code |~ |
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;Slope Gradient
(%)

Elevation
(m.a.s.l.)

0-20
20-50
50-80
80-100

Percentage of soil mapping unit with
slopes steeper than 8%
Flat
Highly
Rugged




F‘ NAMIBIA UNIVERSITY
OF SCIENCE ANDTECHNOLOGY

Position in the landscape

Flat

Highly Rugged

. Toeslopes / Valleys
Lower Slopes
Midslopes / Plains ; i

. Upper Slopes / Plateaux ,% e
Crests / Escarpments e

Combined Slope-Aspect

Aspect: 8 directions (N, NE, E, SE, S, SW, W, NW) represented by hues
Slope: 0-2% (very flat —flat) — grey; increasing slope represented by
increasing colour saturation
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Landforms —
Iwahashi-Pike

Classification

. Steep, fine texture, high convexity
. Steep, coarse texture, high convexity

. Steep, fine texture, low convexity

. Steep, coarse texture, low convexity

. Medium steep, fine texture, high convexity
. Medium steep, coarse texture, high convexity

Landforms —

Q Medium steep, fine texture, low convexity

M eybeck Medium steep, coarse texture, low convexity
e . . Medium gentle, fine texture, high convexity
CIaSS|f|cat|0n . Medium gentle, coarse texture, high convexity
Plains . Medium gentle, fine texture, low convexity

. Medium gentle, coarse texture, low convexity
 Gentle fine texture, high convexity
| Gentle coarse texture, high convexity

[ Mid Altitude Plains
[ High Altitude Plains

Lowlands B Gentle fine texture, low convexity
E Rugged Lowlands Gentle, coarse texture, low convexity
Very Low Plateaus

Low Plateaus
[ Mid Altitude Plateaus
[ High Altitude Plateaus
B very High Altitude Plateaus
B Hiis
Low Altitude Mountains
Mid Altitude Mountains
= High Afitude Mountains Land Surface Forms

(MoRAP-USGS Method)

Flat / Smooth Plains

Irregular Plains

Escarpments

Hills

Breaks / Foothills

Low Mountains / Moderate Canyons
High Mountains / Deep Canyons
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¥

SOIL MAP

Soil Map of Namibia 2021

456 combinations of

> 50 %),

dominant (

associated (25-50 %)
& included (5-25 %)

Soil Map of Namibia 2000

10
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All DomAssInclinc2 Combinations
caAR ptCL

cacrseAR haClso ptCL
caseAR caseCM haCL
crAR ptCL

crARqc ptCL skleRG IliLP
crseAR ptCL calP haCL
crseAR ptCL skRG
crseAR ptCL

crseAR caCM

crseAR vrCM haVR ptCL
crseAR calP

crseAR ccSN

crseAR

fIAR seAR

fIAR caFLar liLP ptCL
fIAR FLar seAR

fIAR FLar FLgl

fIAR FLar gIFL

fIAR ptCL

flseAR

flseARqc

flsznAR prARay

flsznAR tdjkLP

flsznAR tdntLP prARay
flsznAR tdntLP tdjkLP
flsznAR tdntLP

flsznAR haGY

flsznAR

prARay ptCL ccDU
prARay ptCL caFLar haGY
prARay ptCL

prARay CMarye liLPye
prARay ccDU

prARay ccGYye

prARay ccptGY

prARay ccptGYye
prARay ptGY

prARay ptGYye haGYye
prARay liLP

prARay liLPye haGYye
prARay liLPye haGY
prARay liLPye

prARay euRG ptCL
prARay ptCL

prARay haGY

prARay

ggseAR seCMar haCL
seAR fIAR FlLar

seAR seARqc haCL ptCL
seAR seARgc seCMar ptCL

seAR haCL ptCL
seAR haClso
seAR ptCL cmCL crCM
seAR ptCL cmCL
seAR ptCL haCL
seAR ptCL haClj

ptCL crseAR coskleRG
ptCL euAR euRG euFLar
ptCL euAR skRG haCL
ptCL prARay

ptCL seAR haCljc

AtCl cAAD racklaDE

ptCLfl caFLar

ptCLflye haGY

ptClLye euAR skRG haClye
ptClLye haCljcye haGY
ptCLye haCljcye

ntClyvin haClyvin anicleDEV

oo SEAR soCMar ccSN haCLso

seAR ptCL FLar
seAR ptCL
seAR seCMar seARqc ptCL
seAR seCMar

seAR soCMar ccSN haClso
seAR soszCMar haCL
seAR FLar haCL ptCL

seAR liLP

seAR dyleRGar

seAR

seARqc caAR haClar ptCL
seAch FLar haCL ptCL

ptCL haClLjc caAR
ptCL haCljc seAR
ptCL haCljc leRG
ptCL haCljc

ptCL haCljcszn
ptCL haClLlo

ptCL skCLjc seAR
ptCL cacrCM
ptCL chM haCL

cacrCM ptCL cmCL
casoszCM caseAR ptCLjcso
casoszCM caseAR ptCLso
casoszCM casosznAR ptCL
casoszCM casosznAR ptCLjc
casoszCM flsoSC ccSN
casoszCM flsoSC

CMar seCMar seAR FlLar
crCMar haCL

crCMar ptCL cmCL

crCMar ptCL liLP coskRG

COMBINATIONS OF DOMINANT,
ASSOCIATED & INCLUDED SOILS

cmlvClso soCM

gyptCL liLP

gyptCL caleRG ccgyDU eulP
gyptCL

gyptCLflye cagpFL euLP
haCL ptCL crCM

haCL ptCL caliLP seAR
haCL soCM halLV

haCL FLlogc ptCL

haCL caskleRG skLP
haCL skleRG eulLP
haCLjc ptCL caAR
haCljc ptCL

haCljc eucalPar ptCL
haCLlo eufICMlo ptCL ccstSN
haCLlofl ptCL FLar
haClLso soCM

haClye ptCLye haGY
leCL ptCL skLP

leCL ptCL

IvCL

ptCL cacrAR

ptCL crAR euRG

ptCL eulLP skleRG

ptCL liLP euskRG crCM
ptCL liLP leRGar

ptCL liLP

ptCL moLP caCM haCljc
ptCL moLP caCM

ptCL moLP crleCM

ptCL moLP FLar haCL
ptCL molLP

ptCL skliLP euskRG crCMar
ptCL caRG

ptCL coskleRG haCL liLP
ptCL coskRG seAR haCL
ptCL coskRG haCL

ptCL doRG cmCL

ptCL euRG euAR euFL
ptCL leRG lecrCM crseAR
ptCL skleRG cmCL crCM
ptCL skleRG

ptCL skRG euAR haCL
ptCL skRG skliLP

ptCL caAR

ptCL

crleCM haCL ptCL
crleCM ptCL haCL
crleCM ptCL

crleCM liLP ptCL

crleCM

doleCM dolLP

euCM coskleRG skliLP
euCMgqcye caskRG skLP ptCL
eucrCM haPH euRG ptCL
eucrCM euRG halV
eucrCM euRG

eucrleCM cmCL ptCL
eucrleCM ptCL

eucrleCM skliLP caFL ptCL
eucrleCM euleRG
euflCMar ptCL leRG
euflCMar ptCL skleRG
euflCMar skleRG euskLP
euflCMar

fICM seAR

fICM eucaFL seARgc ptCL
fICM gIFL fIGL fIAR

fICM glFL fIGL

pl
fICM gIFL fIGLce
fICMar fIAR FLar gIFL
fICMar fIAR FLar
fICMar fICMlo fIAR FLar
fICMar seCMar fIAR FLar
fICMar seCMar seAR FLar
fICMar seCMar seAR
fICMar seCMar FLar seAR
fICMlo fICMar FLar gIFL
flseCMar fIAR FLar
seCMar seqgAR ptCL FLar
seCMar qgseAR
seCMar seAR fIAR
seCMar seAR
seCMar fICMar fIAR FLar
seCMar fICMar fIAR
seCMar fICMar flseAR
soCMlo ccSN haClso
505zCM sosznAR ccSNce ccgysoVR
vrCMar VRca
ccDU pcDU IiLP
ccptDU leccDU IliLP
leccDU IiLP leccptDU
pcptDU IliLP
pcptDU
caFL caseAR haCL
caFLar ptCL seARqc
caFlar leRG ptCL
caFLar leRG
caFlar
caFLhu ptCLar
caleFL caRG IiLP ptCL
caleFL caRG liLP ptCLjc
caleFLar ptCL skleRG
caleFLar IiLP liLP
caleFLar caRG liLP ptCL
caleFLar leRG ptCL haGY
caleFLar leRG ptCL
caleFLar skleRG ptCL
FLar fIAR haCL
FLar fIAR ptCL
FLar fIAR soCM
FLar seARqc ptCL halLV
FLar haCL ptCL
FLar fICM glFLar glFLlo
FLar fICMar glIFL
FLar fICMar glFLar glIFLlo
FLar FLlo haClLlo
FLar FLlogc haCL ptCL
FLar FLIogc haCL
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Calcisols
(probability of occurrence)

Probability of
occurrence of a
Reference Soil Group,
per 250m grid cell
ISRIC SoilGrids250m

Occurrence of a
Reference Soil Group

as dominant, associated
or included soil, per
mapping unit

Coetzee, 2021

|
|

o o o

SOIL PROPERTY MA

N
= W

Depth (cm)

= 0Ocm
50 cm
100 cm

% 150 cm
2200 cm

D no data

Calcisols

- Dominant Soil

- Associated Soil
Included Soil

Predicted soil property,
per 250m grid cell
ISRIC SoilGrids250m

Soil property of
dominant, associated
or included soil, per
mapping unit
Coetzee, 2021

(.9

Shallow Soils

- Dominant Soil

Associated Soil
Included Soil
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Connotation,
climate/environment,
landscape position, parent

materials

Calcisols have neutral te high pH (z7] that may reach & — 8.5 in the subscil if free carbonates are present. They
usually contain high amounts of bases [Ca, Mg, to a lesser extent K], but these are not necessarity accessible to
plants, as excess calcium impedes the uptake of other bases. Uptake of phosphate and many trace elements are
suppressed by the high pH and the predominance of calcium and magnesium on the exchange complex. Stone

Reference
Soil

CALCISOLS [CL)

|from Latin colcarius, lime-rich)

Group fruits, such as peaches, are very sensitive to iron [Fe] deficiencies on calcic soils. Boron V I f
calgy | have a significant accumulation o drbonate [lime, CaC0,] within one metre pH and may reach plant-toxic levels. Some Calcisols are also saline. alue ror
v are commonly found in arid and semi-arid environments with distinct dry seazons. Thay Mast Calcisols have fine to medium texture and good water retention. Internal drainage and agricultu re

pes under sparse natural vegetation of shrubs, trees, ephemeral grassas and forbs that are adapted impaded if the petrocalcic horizon is strongly and continuously cemented. However, a petrocal

Etymo‘ogy . Calcisols form in afluvial, colluvial and a=olian parent materials that are rich in bases, notably a thick B horizon can be an asset in an arid climate with very sandy soils, 35 it allows water to be retained in the
of RSG agnesium. root zone for longer. Most Calcisols are susceptible to erosion. The surface is prone to slaking and crusting, thus
calcium carbonate [Cac0;] from surface horizons to an accumulation [ayer at some depth is one of hampering water infiltration.
name read soil-forming processes in arid climates. The surface horizon is often complately or partially calcisols support good grazing with nutritious grasses. They can be used successfully for grapevines [grafted on
. as calcium carbonate is dissolved by rainwater, the calcium [Ca™] and bicarbonate [HCO) fons are rootstock tolerant of high soil pH) and fruit tress, if the petrecalcic horizon is broken up by deap ripping. They n
leached from the upper part of the soil and precipitated as calcite (a form of caldum carbonate] further down be productive under irrigation with good management practices for fertilization and to prevent salinisation and
where the percolation stops and water evaporates, or where the partial pressure of carbon dioxide in soil air drops. erasion. Calcisols provide good, stable road surfacing material.

nate accumulations appear as dispersed, fine calcite particles within pores of the
MOfPh0|OgY sContinugus concentrations in the form of veins, pseudomycelia, coatings, soft and hard nodules.
& genesis ing (by rain) and drying (by evaporation] of the soil tend to concentrate the calcium carbonate ina
n time, calcic horizons can become indurated {cemented, petrified) by calcium carbonate and/or

magnesium carbonate into nodular, lamellar or massive, extremely hard petrocalcic horizons (calorete, coliche].

calcisols typically have a thin, pale brown surface horizon, often with well-developed crumb or granular structure, SRS
ar vesicular or biological crusts, bleaching and desert pavement. The calcic horizon is usually white, pinkish to other soils having:
reddish or grey and has low porosity, as soil pores are filled with lime. The sparse vegetation and high temperaturas
result in low organic matter content. Soil faunal activity is high in these soils.

Calcisols are widespread throughowt Namibia. Some are palec-features, while others are actively forming in
calcarepus parent materials.

& soil keys out as a Caldsol in the world Reference Base (IUS5 Working Group WRB, 2015) once it meets the
following criteria:

1.  a petrocolcic horizon starting < 100 cm from the soil surface; or
2. baoth of the following:

a. a calcic horizon starting = 100 om from the soil surface; ond

b.  no angic horizon above the calcic horizon unless the orgic horizon is permeated throughout with
secondary carbonate.

Photos of
typical soil

A calcic horizon {Latin calr = lime) is a non-cemented surface or, more commaonly, subsurface horizon within the
top 100 cm of soil, in which secondary calcium carbonate (Calo,), also known as lime, has accumulated sither as

dispersed, fine calcite particles within the matrix, or as discontinuous concentrations in

pseudomycelia, coatings, soft and/or hard nodules. Some primary carbonates may DlagnOStlc
the field, the presence of calcium carbonate in seil is confirmed by applying a few drops of 1 materials or
[HCl] solution. The degree of effervescence (audible only, visible as individual buirbles, or foa .

of the amount of lima present. pHues, can be used to differentiate between soils dominated horizons

caldum [pH 8.0-8.7) and sodium and/or magnesium (pH = 8.7}. The diagnostic criteria for a alcc
to the World Reference Base [IUSS Working Group WRB, 2015), are as follows:

A caicic horizon:

1. has a calciumn carbonate equivalent in the fine earth fraction of = 15 %; and

WRB definition

8. 5% [by volume] secondary carbonates; or Of dlagnOStlc

Calcisols [JK/HM, M) H
b.  acalcium carbonate equivalent in the fine earth fraction of = 5 % higher [abs horlzon

that of an underiying layer and no lithic discontinuity between the two layers; amr

2. has one or both of the following:

17
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3. does not form part of a petrocaicic horizon; and

4. has a thickness of z 15 cm.

when a calcic horizon becomes indurated by either calcium carbonate (CaC0;) or magnesium carbonate (MgCO,),

rizon (Gr. petros = rock; Latin calx = lime). The petrocalcic horizon
ied lamellar calcrete (also known as colichs

Diagnostic materials or
horizons

definition of
diagnostic
horizon

A petrocalcic horizon consists of mineral material and:
1. has very strong effervescence after adding a 1 M HCl solution; and

2. shows induration or cementation, at least partially by secondary carbonates, to
fragments do not slake in water; and

3. is continuous to the extent that vertical fractures, if present, have an average hori
cm and occupy < 20% (by volume); and

il spacing of z 10

4. cannot be penetrated by roots except, if present, along the vertical fractures; and
5. has an extremely hard consistence when dry, so that it cannot be penetrated by spade or auger; and

6. has athickness of z 10 cm or = 1 am if it is laminar and rests directly on continuous rock.

Photos of
typical
diagnostic
horizon(s)

Petrocalcic horizon at the surface JK/HM)  [MC)

In other classification systems, Calcisols are known as Coicarosels (Australia), calcids (US Soil Taxonomy) or fall
under Xerosols or, to 3 lesser extent, Yermosols (FAO Soil Map of t orld).

The following Calcisols appear in the Soil Map of ibia, eitheras d

Cambic Calcisols

Haplic Calcisols

Leptic Calcisols

Luvic Calcisols

Petric Calcisols

First principal

qualifier and
RSG

Skeletic Calcisols

Petric Calcisols

, associated or included soils:

Cambic Calcisols (Arenic, Endosalic, Sodic) cmCLarsznso
Skeletic Cambic Calcisols ' skemcCL
Cambic Calcisols . cmcCL

| Haplic Calcisols {Arenic) | hactar
Haplic Calcisols (Hypercalcic) | hactjc
Haplic Calcisols (Hypercalcic, Endosalic) | hactjcszn

‘ Haplic Calcisols {Hypercalcic, Yermic) haCtjcye

‘ Haﬂk calcissls (Loaniic)

hapic calcisals oamic, ey All types of specific

| Hapiic Calcisols {sodic) RSG that appear on
Haplic Calcisols (vermic) the 2021 Soil Map of
Hapiic Calcisols Namibia

| skeletic Leptic Calcisols srert
Skeletic Cambic Leptic Calcisols | skemlect
Leptic Calcisols lect
Cambic Luvic Calcisols {Sodic) cmivCLso
Luvic Calcisols | vet
Petric Calcisols (Arenic) ptCLar
Petric Calcisols (Fluvic) | pteL
Petric Calcisols (Fluvic, Yermic) . ptCLilye
Gypsic Petric Calcisols . EyptcL
Gypsic Petric Calcisols (Fluvic, Yermic) . gyptciflye
Gypsic Petric Calcisols (Yermic) gyptCLye

Petric Calcisols (Sodic) ptCLso

Petric Calcisols (Yerm)i

Skeletic Calcisol

Classification

Names in other
classification systems

code

classification

18
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y

Etymology of
qualifier

DESCRIPTION OF SOIL QUALIFIERS

Aeolic {ay)

(from Greek aiclos, wind)
Soils with a3 wind-deposited surface layer of at least 10 cm thickness and low organic carbon content (less than
0.6%). The dunes of the Namib are examples of A=olic Arenosols.

Description
of the
qualifier

Wind-deposited and -sculpted sand in the Namib (MC)

Albic (ab)

{from Latin albus, white)
Soils with a layer of albic material, at least 1 cm thick and starting within 100 cm from the surface. Albic material is
light-coloured (low chroma), with most organic material and/or free iron oxides removed so that the actual sand
and silt grain colour is visible without any coatings on these particles. They are usually associated with strongly
expressed relocation of clay materials and usually overlie horizons with accumulations of clay. They are also
frequently associated with stagnic properties.

The fine, white, powdery layer on top of ded col

in Sol z, is albic material.

Photos illustrating
or clarifying the
qualifier

Albic material in Solonetz (EM; ISRIC)

Anthric (ak)

from Greek anthropos, man)

Cultivated soils with mollic or umbric horizons, signs of human disturbance [plough layer, lumps of appliad lime,
high phosphorus content, etc.) and very few signs of biological activity (animal pores, coprolites, other traces of soil
faunal activity).

Some intensely cultivated Namibian crop fields show anthric properties, but Namibia does not have true Anthrosols.
Anthrosols are ‘man-made’ agricultural soils that have been modified profoundly by centuries-long agricultural use
and recurrent, mono to improve soil fertility and productivity, such as long-continued
addition of organic or with sedi rich water, or wet cultivation. The diagnostic
surface horizons must be at least 50 cm thick.

, g

Arenic (ar)
(from Latin areng, sand)
Soils with a sandy or loamy sand texture and thickness of at least 30 cm, within 100 cm from the soil surface.

Aridic (ad)

(from Latin aridus, dry)

Soils with surface layers typical of arid conditions. Aridic prop refertoa ber of characteristics of surface
horizons of arid zone soils, such as low soil organic carbon, evidence of aeolian activity, high base saturation (= 75%)
and relatively dark and strong colour, especially when moist. Aeolian activity is d ated by ded to
subangular sand particles with a matt surface, ventifacts (wind-shaped rocks), aeroturbation (e.g. cross-bedding)
or other signs of wind erosion or deposition.

Ventifacts, wind-sculpted rocks and stones - signs of wind erosion (MC)

Brunic (br)

(from Low German brun, brown)

Soils with a layer of at least 15 cm thick and starting within 50 cm from the soil surface, that does not consist of
albic material and meets the criteria for a cambic horizon, except criterion 1 (having a texture class of sandy loam
or finer, or very fine sand or loamy very fine sand).
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 Bibliography of literature sources on Namibian soils
* Most articles in digital format (pdf)
* Uploaded to two online repositories (NUST Library Special Collections; EIS)

Appendix A: Sources of Namibian Legacy Soil Data
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