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Digging 
Deep:

Improved Soil Water Retention 
Information in S-map



S-map coverage is expanding
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• MPI and 12 Regional Councils have 
co-funded expansion of S-map 
coverage

• Since 2020, 1.45 million ha of new 
mapping has been added

• A further 1 million ha due for 
completion by August 2025

• Overall, ~7,000 different siblings (soil 
types) have now been identified



Reference sites have also 
increased
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• Reference sites are used to 
estimate water retention for all S-
map siblings

• Sites with lab measurements of 
soil water retention are costly 
(c.$10 000 / site)

• Between 2014 and 2020, addition 
of 371 sites doubled the dataset

• Since 2020 a further 112 sites 
(1315 samples) have been added



S-map information system
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Underlying 
Data

Information 
inference 
engine

Soil process & 
management 

research

S-map models and 
information generator

Spatial soil data 
and morphology 

attributes

National soils data 
repository  (NSDR)

- Lab measured analytical 
data

S-map Online 

(Maps and 
factsheets)

LRIS portal 
(GIS layers)

Web feature 
services 

3rd party 
systemsDelivery



S-map inference engine

Y= PTF 
CODE

…

… …

NSDR 
data

Soil Survey 
data

Research

Soil information

SENSOR DATA; LAB DATA



Soil water retention pedotransfer function
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S-map = spatial variability
(PAW)

NSDR = lab measurements 
of soil attributes at a point 
location

Statistical modelling of soil 
attributes



Update and implications of the 2024 S-map PTF 
for predicting soil water retention
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Soil Water Retention?
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Additional data
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Total    
samples

S-map 
area

Total number 
sites

20242020Mha20242020Soil Order
5542641.16442Allophanic
1641340.22521Allophanic Brown
51330.174Granular

1481960.11924Immature Gley
9586550.5110101Immature Pallic

10057090.7125103Mature Gley
7435951.18172Mature Pallic
104990.21413Melanic
8417262.6159139Non-allophanic Brown
57410.195Organic
5158088Oxidic

2102060.43029Podzol
1571081.22818Pumice
6916341.39385Recent
98970.11011Semi-arid

124860.1149Ultic

5956464110.3796684Total

• Laboratory 
data: mix of 
new and legacy 
data sources

• QA
• Significant 

increase in 
amount of data
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Key differences between the models
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2024 model2020 model
GAM Regression (McNeill et al. submitted)

Specific model for Organic horizons

Beta Regression (McNeill et al. 2018)

Default values for Organic horizons

796 sites 684 sites 
4,169 samples Samples used to train the model: 3,713
1,787 samplesSamples used to validate the model: 928
Most soil orders increased by ~40-50%, but 
some still have low site and sample numbers

Significant increase in samples – variable 
coverage of key soil orders 

Further improvement in goodness-of-fit 
metrics

Improvement in goodness-of-fit metrics

Full error modelLimited error model
More robust: all sibling horizons in S-map can 
be predicted.

Only two additional assumptions needed now 
(Raw soils are  treated as Recent or Gley, high 
clay Pumices treated as Brown)

4 sibling horizons in S-map cannot be 
predicted

Additional assumptions were needed to 
cope with insufficient data 
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2 Smap horizon estimates and measurements
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Smap area 
(Mha)

AW60 2020 
median 

change (mm)
NZSC 
Order

1.1-4.7Allophanic

<0.17.45Anthropic

2.77.7Brown

0.86.1Gley

0.1-33.9Granular

0.114.5Melanic

0.1-14.0Organic

1.67Pallic

0.4-1.35Podzol

1.221.2Pumice

0.44.95Raw

1.38Recent

0.12.15Semiarid

0.29.7Ultic

10.36.9Overall
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S-map water retention model 2024



Overseer impact 
analysis
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5 %Farm count
Percentage change 
in N loss/ha

0.1%4> 50% increase

0.0%3> 40% increase

0.1%6> 30% increase

0.3%21> 20% increase

0.9%58> 10% increase

4.3%2760 to 10% increase

36.3%2358no change

35.4%22950 to 10% decrease

18.1%1177> 10% decrease

3.8%246> 20% decrease

0.6%37> 30% decrease

0.1%6> 40% decrease

0.1%5> 50% decrease

Nutrient budgets will 
not be auto-updated



Au
gu

st
 2

02
0

M
A

N
A

A
K

I 
W

H
E

N
U

A
 –

LA
N

D
C

A
R

E
 R

E
S

E
A

R
C

H
P

A
G

E
 1

6 Irricalc impact analysis
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IrriCalc analysis
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• S-map is science driven (which means change from time to time)
• Better information for farm management & environmental outcomes
• Significant investment in reference site measurements over the last decade

Updated national model
• Improvement in the soil water retention model robustness
• National scale model -> all soil moisture data values will change

Key messages
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