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Literature Review

Find and acquire Namibian 

soil profile and analytical data

Identify and access global & 

African maps & databases

Acquire other input data 

(geology, satellite imagery, 

admin boundaries, 

catchments, landforms etc.)

Acquire digital elevation 

model (SRTM)

Conceptualise & design 

profile database

Enter data into spreadsheets

Verify & clean data;

run error-trapping routines

Collection of digital photos of 

profiles and associated sites

Decide on approaches & 

methodologies

Download SoilGrids250m 

files, process in GIS

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

Evaluate & select for use in 

project

Landform maps:

USGS MORAP; Iwahashi-Pike; 

Meybeck – rasters, styles;

land systems for AEZ – shape, 

style

Convert from MS Excel to 

relational database in MS 

Access; 

compile metadata; link to 

photos, raw data, literature

Original / raw profile data:

spreadsheets, documents

Terrain maps: 

TRI classes per mapping unit –
shapes, styles;

aspect, aspect-slope, slope, 

elevation, terrain ruggedness 

index, topographic position 

index, convexity, roughness  –
rasters, styles

Namibian Soil Profile 

Database – MS Excel 

(spreadsheets); MS Access 

(relational database); shape

Notes on the Soil Map of 

Namibia

Derive secondary properties

Standardise, harmonise; 

codify

Create terrain property maps 

in GIS

Add aerial information 

(admin & environmental 

units)

Evaluate maps and select for 

use in updated map

Merge other legacy soil maps  

with NSS 1M map in GIS

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

Create GIS products 

(symbology, labels, attribute 

tables, layout templates etc.)

GIS & framework database

Compile bibliography of 

Namibian soil documents

Scan hardcopies

Compile collection of digital 

(pdf) documents

Upload to online repositories

Bibliography of Namibian Soil 

Literature

Collection of digital 

documents

Find and acquire articles, 

reports, theses, working 

documents, photos on 

Namibian soils

Find and acquire Namibian 

legacy soil maps

Process in GIS

Compile collection of digital 

photos of Namibian soils

PRODUCTS

PROCESS



Point data in 

NAMSOTER 

2002

Verified point data in 

2021 National Soil 

Profile Database

4,692 points/profiles

12,998 horizons/layers

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
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Profile/Point 

Registration
Where, when, by whom, 

type, classification

Environmental Covariates, 

derived from other maps
Soils, terrain, vegetation, AEZ, 

GPZ, CC, geology, ….

Site Description
Weather, terrain, land use & cover, 

surface characteristics, whole profile 

characteristics, ….

Horizons/Layers – Field Data
Profile description, 

diagnostic info

Horizons/Layers –
Lab Data

Metadata
Origin, owner, analytical methods, links 

to articles, original data, photos, ….

BIOTA OBSERVATORIES 

Gellap Ost 

The Observatories Nabaos and the Gellap Ost Research Station cover plains and washes with shale outcrops of the 

Karoo Sequence (Ecca Group, Prince Albert Formation). The soil parent materials are shale (partly shattered and with 

thin calcareous layers) and colluvial materials (sand to loam). The main soil units are Leptosols, Cambisols and 

Regosols. The rocky outcrops and slopes are dominated by shallow Leptosols and epileptic Regosols whereas the 

plains and washes are characterized by weakly developed Regosols. Partly stronger developed Cambisols occur on 

parts with a loamy parent material (Paleosoils). The soils are characterised by slightly acidic to neutral pH values and 

a relatively low electrical conductivity of < 0.2 mS cm-1.  

 

Box-Whisker-overview of 

selected soil properties in 

three depths (cm) on the 

observatory 

(RS = rooting space / m3) 
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Flat 

Land 

(%)

Ruggedness of each soil mapping unit

100

0 

Elevation

(m.a.s.l.) 

0 – 20 

20 – 50 

50 – 80 

80 - 100

Percentage of soil mapping unit with 

slopes steeper than 8%

Slope Gradient
(%)

Terrain Ruggedness Index (TRI) of Riley 

Flat

Highly 
Rugged



Aspect (slope direction)

8

N     E     S     W     N

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

Terrain Ruggedness Index (TRI) of Riley 

Flat

Highly Rugged

Toeslopes / Valleys

Lower Slopes

Midslopes / Plains

Upper Slopes / Plateaux

Crests / Escarpments

Position in the landscape
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Landforms –
Iwahashi-Pike 

Classification

Landforms –
Meybeck

Classification

Flat / Smooth Plains

Irregular Plains

Escarpments

Hills

Breaks / Foothills

Low Mountains / Moderate Canyons

High Mountains / Deep Canyons

Land Surface Forms

(MoRAP-USGS Method)
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Soil Map of Namibia 2000

Soil Map of Namibia 2021

4,944 mapping units

456 combinations of 

dominant (≥ 50 %), 
associated (25–50 %) 

& included (5–25 %) 

soils



112000

2000

2021

2021
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All DomAssInc1Inc2 Combinations p 1 

caAR ptCL seAR haCL ptCL ptCL crseAR coskleRG ptCLfl caFLar flCM glFL flGLce

cacrseAR haCLso ptCL seAR haCLso ptCL euAR euRG euFLar ptCLflye   haGY flCMar flAR FLar glFL

caseAR caseCM haCL seAR ptCL cmCL crCM ptCL euAR skRG haCL ptCLye euAR skRG haCLye flCMar flAR FLar

crAR ptCL seAR ptCL cmCL ptCL prARay ptCLye haCLjcye  haGY flCMar flCMlo flAR FLar

crARqc ptCL skleRG liLP seAR ptCL haCL ptCL seAR haCLjc ptCLye haCLjcye flCMar seCMar flAR FLar

crseAR ptCL caLP haCL seAR ptCL haCLjc ptCL seAR coskleRG ptCLye haCLye euskRGye euLPye flCMar seCMar seAR FLar

crseAR ptCL skRG seAR ptCL euCM ptCL seAR ptCLye flCMar seCMar seAR

crseAR ptCL seAR ptCL caFL haCL ptCL cmCL doRG skcmCL caskRG ptCL flCMar seCMar FLar seAR

crseAR caCM seAR ptCL FLar haCL ptCL cmCL caCM ptCL moLP flCMlo flCMar FLar glFL

crseAR vrCM haVR ptCL seAR ptCL ptCL haCL FLarqc cacrCM ptCL cmCL flseCMar flAR FLar

crseAR caLP seAR seCMar seARqc ptCL ptCL haCL casoszCM caseAR ptCLjcso seCMar seqgAR ptCL FLar

crseAR ccSN seAR seCMar ptCL haCLjc caAR casoszCM caseAR ptCLso seCMar qgseAR

crseAR seAR soCMar ccSN haCLso ptCL haCLjc seAR casoszCM casosznAR ptCL seCMar seAR flAR

flAR seAR seAR soszCMar haCL ptCL haCLjc leRG casoszCM casosznAR ptCLjc seCMar seAR

flAR caFLar liLP ptCL seAR FLar haCL ptCL ptCL haCLjc casoszCM flsoSC ccSN seCMar flCMar flAR FLar

flAR FLar seAR seAR liLP ptCL haCLjcszn casoszCM flsoSC seCMar flCMar flAR

flAR FLar FLgl seAR dyleRGar ptCL haCLlo CMar seCMar seAR FLar seCMar flCMar flseAR

flAR FLar glFL seAR ptCL skCLjc seAR crCMar haCL soCMlo ccSN haCLso

flAR  ptCL seARqc caAR haCLar ptCL ptCL cacrCM crCMar ptCL cmCL soszCM sosznAR ccSNce ccgysoVR

flseAR seARqc FLar haCL ptCL ptCL crCM haCL crCMar ptCL liLP coskRG vrCMar  VRca

flseARqc cmCL ptCL docrCM doleRG ptCL crCM crCMar ptCL liLP ccDU pcDU liLP

flsznAR prARay cmCL doLP ptCL doleRG ptCL crleCM liLP crCMar ptCL ccptDU leccDU liLP

flsznAR tdjkLP cmCL doLP doleRG ptCL ptCL crleCM crCMar crleCM leccDU liLP leccptDU

flsznAR tdntLP prARay cmCL skleRG ptCL skliLP ptCL ptDU caFL crCMar eucaLP pcptDU liLP

flsznAR tdntLP tdjkLP cmCLar crARqc ptCL skliLP ptCL caFL skliLP crCMar skliLP cmCL ptCL pcptDU

flsznAR tdntLP cmCLar ptCL skliLP ptCL caFL crCMar caRG caFL caseAR haCL

flsznAR   haGY cmlvCLso soCM ccSNce ccgysoVR ptCL caLP leRG crCMar caFLar ptCL seARqc

flsznAR cmlvCLso soCM ptCL euLP skleRG crleCM haCL ptCL caFLar leRG ptCL

prARay ptCL ccDU gyptCL liLP ptCL liLP euskRG crCM crleCM ptCL haCL caFLar leRG

prARay ptCL caFLar haGY gyptCL caleRG ccgyDU euLP ptCL liLP leRGar crleCM ptCL caFLar

prARay ptCL gyptCL ptCL liLP crleCM liLP ptCL caFLhu ptCLar

prARay CMarye liLPye gyptCLflye cagpFL euLP ptCL moLP caCM haCLjc crleCM caleFL caRG liLP ptCL

prARay ccDU haCL ptCL crCM ptCL moLP caCM doleCM doLP caleFL caRG liLP ptCLjc

prARay ccGYye haCL ptCL caliLP seAR ptCL moLP crleCM euCM coskleRG skliLP caleFLar ptCL skleRG

prARay ccptGY haCL soCM haLV ptCL moLP FLar haCL euCMqcye caskRG skLP ptCL caleFLar liLP liLP

prARay ccptGYye haCL FLloqc ptCL ptCL moLP eucrCM haPH euRG ptCL caleFLar caRG liLP ptCL

prARay ptGY haCL caskleRG skLP ptCL skliLP euskRG crCMar eucrCM euRG haLV caleFLar leRG ptCL haGY

prARay ptGYye haGYye haCL skleRG euLP ptCL caRG eucrCM euRG caleFLar leRG ptCL

prARay liLP haCLjc ptCL caAR ptCL coskleRG haCL liLP eucrleCM cmCL ptCL caleFLar skleRG ptCL

prARay liLPye haGYye haCLjc ptCL ptCL coskRG seAR haCL eucrleCM ptCL FLar flAR haCL

prARay liLPye  haGY haCLjc eucaLPar ptCL ptCL coskRG haCL eucrleCM skliLP caFL ptCL FLar flAR ptCL

prARay liLPye haCLlo euflCMlo ptCL ccstSN ptCL doRG cmCL eucrleCM euleRG FLar flAR soCM

prARay euRG ptCL haCLlofl ptCL FLar ptCL euRG euAR euFL euflCMar ptCL leRG FLar seARqc ptCL haLV

prARay  ptCL haCLso soCM ptCL leRG lecrCM crseAR euflCMar ptCL skleRG FLar haCL ptCL

prARay   haGY haCLye ptCLye  haGY ptCL skleRG cmCL crCM euflCMar skleRG euskLP FLar flCM glFLar glFLlo

prARay leCL ptCL skLP ptCL skleRG euflCMar FLar flCMar glFL

qgseAR seCMar haCL leCL ptCL ptCL skRG euAR haCL flCM seAR FLar flCMar glFLar glFLlo

seAR flAR FLar lvCL ptCL skRG skliLP flCM eucaFL seARqc ptCL FLar FLlo haCLlo

seAR seARqc haCL ptCL ptCL cacrAR ptCL  caAR flCM glFL flGL flAR FLar FLloqc haCL ptCL

seAR seARqc seCMar ptCL ptCL crAR euRG ptCL flCM glFL flGL FLar FLloqc haCL
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Occurrence of a 

Reference Soil Group 

as dominant, associated 

or included soil, per 

mapping unit

Coetzee, 2021

Probability of                  

occurrence of a

Reference Soil Group, 

per 250m grid cell 

ISRIC SoilGrids250m

Predicted soil property, 

per 250m grid cell 

ISRIC SoilGrids250m

Soil property of  

dominant, associated 

or included soil, per 

mapping unit

Coetzee, 2021
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Reference 

Soil 

Group

WRB 

Key

Diagnostic 

materials or 

horizons

WRB definition 

of diagnostic 

horizon

Value for 

agriculture

Connotation, 

climate/environment, 

landscape position, parent 

materials

Morphology 

& genesis

Photos of 

typical soil

Etymology 

of RSG 

name
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Diagnostic materials or 

horizons WRB 

definition of 

diagnostic 

horizon

Photos of 

typical 

diagnostic 

horizon(s)

Names in other 

classification systems

First principal 

qualifier and 

RSG

Full 

classification

Classification 

code

All types of specific 

RSG that appear on 

the 2021 Soil Map of 

Namibia
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Photos illustrating 

or clarifying the 

qualifier

Etymology of 

qualifier

Description 

of the 

qualifier

Qualifier
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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)
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Thank You.

NUST Contact Details 

13 Jackson Kaujeua Street

Private Bag 13388 

Windhoek

NAMIBIA

Author Contact Details

Marina Coetzee

T: +264 61 207 2534

E: mcoetzee@nust.na

W: www.nust.na

FACULTY OF ENGINEERING AND 

THE BUILT ENVIRONMENT


