ISRIC’s role In a digitizing world
facing scarcity of natural resources
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ISRIC — The foundation

- Independent foundation
- UNESCO/Min. Education mandate 196

- ICSU World Data Centre for Soils

- Collaboration/MoU
- FAO, JRC, Wageningen UR, ...

- Track record
- FAO, WB, IFAD, UNEP, CGIAR, CDE, PBL, WUR, national
institute, Universities

- Soil maps, Reference collection, Library, Museum,
GLASOD, DSM, Degradation, Soil Water, Soil Carbon,
Phosphorus
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Mandate

ISRIC — World Soll Information has a
mandate to serve the international
community as custondian of global soil
Information and to increase awareness and
understanding of soils in major global
ISSUEeS.
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ISRIC — advancements -

ISRIC World Wide Web site
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World Soil Information

Welcome to ISRIC World Soil Information

We are an independent knowledge centre, established in 1968 Our mandate is 1o serve the Web based soil maps.
intemational commarnity with information about the workd's soils fo help resoing major global o . &
issues # o o e
We aimta ! - Temparary soil miseum open
+ taform and educate about the world's soils 1 2 i

* Serve e scientfic community as custockan of giobal soilinformation
+ Undertake applied research on land and water resources

Ve are the World Data Centre for Solls (WDC-Sails) within the ICSU World Data System. We
also maintain the Word Soil Museum and Waorld Soil Library

News . Global Issue:

Combatting land degradation

03112011
Soil fertility of the Researchers from ISRIC and Genman coleagues explain how they
earth are creating digital 50il property maps in a video made by the
Deutsche Welle
Mitigating climate change
anorm i A "
Terracing, agroforesiry, dams or basins? Which of the available soil

RIS, World Soil Information



ISRIC — advancements - |11
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ISRIC — High Resolution Monolith Photos

ISRIC Digitized storage
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ISRIC — advancements - |11

ISRIC — Strategic
expansion of reference soll
samples.

‘ ?A‘ks

World Soil Information



ISRIC — advancements - IV
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Linking ISRIC solil information to policy
and farm recommendation

Methods and Soil data & Management Policy domain
infrastructure information interventions

DATA ENTRY by

® |SRIC Personnel
LRVAAY
* In Field

*

Quality A& C
(WPS)
*

ISRIC

User interaction and agenda setting

GlobalSoilMap.net o Food security
N Fertilization

roperties
prop strategy

Climate change

Avail. Water

SerE Biofuels

enterprise
database

sequestration 1. Water scarcity
Soil Meat production
productivity

Land valuation

Soil
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Open Soil Profiles Soil covariates (worldgrids) Area-class maps

Global Con*

/ Tom Hengl

Soil variables Scale:

Soil site info Global, Continental regional

Soil analytical data - Soil property

Descriptive properties 5.6 km repository i Taxonomical/ analytical/site data
GSIF es

Webmapping API
Map import module

e Data entry module

e Harmonization module e Real-time spatial prediction
e  Spline fitting (G_qoglr ANS J . .
e Spatial analysis module ¢ > nctionality
e plotKML ,
(GSIF Servers) cyber infrastructure e Data conversion to R ) ~cessing-
e Data visualization Bob McMillan,

e Data export

Hannes Reuter,

Gerard Heuvelink,

Johan Leenaars,

Derived soil property maps Derived area-class maps Piet Tempel,
e Six+four key soil parameters . .
Global coverage (organic carbon , pH, clay, silt, e Qualita Niels Batjes,
sand, coarse fragments ) propert Et
e atsix standard depths (0-5, 5- e Definec C.
15, 15-30, 30-60, 60-100, 100- 30 and
200 cm) 20,20-40
e and with included upper and e Documentea
T e lower 95% probability ranges
1 km and 5.6 km) 1:5M,1:1M,1:0.5M,1:0.25M




Global development issues

- Climate change

- Food production

- Water scarcity

- Input requirement (N, P, K, H,0, ...)

- Degradation

- De- / Re-forestation (REDD)

- Bio-energy

- Marginal lands (micro nutrients, toxicity, salinity,
acidity, ...)

Good
world
soll data
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ISRIC — World Soil Information

New insights essential for making strategic choices to
resolve current global developments

Good
world
soll data

- ISRIC has much GOOD DATA BUT

- Not necessarily fit to address current global issues
e Soil Carbon, P, micro nutrients, ...

- Incomplete sets and too low resolution

- Should exploit new techniqgues and methodologies

- ISRIC to stimulate GOOD USE OF DATA
- Carbon sequestration, GWC, degradation, fertility

- ISRIC develops internet based geo-reference (soil and
terrain) data and service infrastructure

goil informatioN
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Production ecological principles

The best irrigation is fertilization

Most efficient use of water and
fertilizers

Highest radiation use efficiency at
high yields

Least land for most product
Lowest input per unit product
Ecologically most sustainable

Optimize, not maximize
Input use

- water + water - water + water
- nutrients - nutrients  + nutrients + nutrients

Pl

Based on own experiments Prem Bindraban
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Location specific soll management

Rainfed
+ fertilizers

Rainfed

tertilizers )
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Variability
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Interaction may increase variability |

Simulated Maize Yield, Masvingo, Zimbabwe
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Location specific soll management

BUT NOT
WITHOUT
RISK!

Rainfed

+ fertilizers '

Rainfed
tertilizers )




Potential in current agriculture to increase WUE
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Production potentials African continent

Current yield Yield gap
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Managing and improving soils is complex (field)

Weeds, pests,

diseases _ Rainfall
[nfestaton Irrigation

Variability
Water
management
Storage /
buffering 225 % 510 :
medium TS < Erosion
N trient utnen
Fertilizatio . mining Productio

management

Short and fbng term Risk
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Precision
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Research domain

Indicators for
required soil
information

Impact
assessment

STV
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GLOBAL ASSESSMENT OF THE STATUS OF HUMAN- Zhan uo Ef_al’
INDUCED SOIL DEGRADATION (1990) Sjaak Conijn,
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Degradation - |l
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WATER
security & quality

use & management

50il
water

\ivestock FOOD

security

Green
Water
Credits

ISRIC
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Upper Tana: Target areas for enhanced crop transpiration (yield) * Legend
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Green Water Credits Investment Opportunities

Upper Tana: Target areas for improved management of Legend
water, soils, crops, trees and rqngeland N . Towns
Roads

Railroad

Rivers
Reservoirs

| ] Boundary Upper Tana

Highest
return/impact on
_ investment/
000-010  Ntervention
P19 expected.
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I 090-1.00

Target areas

ISRIC - World Soil Information
Future\Water
August, 2010




Green Water Credits portfolio

- Kenya — Implementation
- Morocco — Demonstration |
- Algeria — Proof of concept
- Tunisia — Proof of concept

- China — Proof of concept

- EU countries — lIdentify business cases

o Ofﬂ‘l"
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P - retention

Generalized map of soil phosphorus retention potential (Map does not
include Antarctica; see ISRIC Report 20011/06 for legend)

Batjes, 2011
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Soil Carbon and Land Use Change
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Soil Carbon Modelllng

SOC stocks
(t C hal)
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Soil Carbon and Land Use Change

IPCC 2006 IPCC soil class
Climate zone Descr. statistics HAC soils LAC soils Sandy soils Spodic soils Volcanic Wetland soils
[HAC) (LAC) [(SAN) (POD) [voL) (WET)

T1 - Tropical Montane n, Mean, SD 114 51 28 B4 44 22 11 52 20 - 10 SE 48 12 g2 73
n, Median, MAD 114 4E 20 g4 36 12 11 47 14 - 10 74 16 12 58 36
IPCC2006 default® BE* £3* 34+ na BO* 13

T2 - Tropical Wet n, Mean, SD 137 &0 R%bu 271 52 25 a4z 45 3] 14 77 a0 33 48 27
n, Median, MAD 137 53 19 271 45 16 43 41 22 14 EE 22 33 48 16
IPCC2006 default ™ 44 &0 £E na 1307 BE

T2 - Tropical Moist n, Mean, SD 226 40 22 326 38 19 TE 27 15 - 55 (] 45
n, Median, MAD 226 35 14 326 33 12 76 23 11 - 55 53 24
IPCC2006 default ® 65 47 39 na 70" 86

T4 - Tropical Dry n, Mean, SD 554 3| 13 135 19 11 164 ] 5 - 3z 22 11
n, Median, MAD 554 17 7 135 17 7 164 8 3 - az 20 7
IPCC2006 default® 3g 35 31 na 50" 1

W1 - Warm Temp. Moist n, Mean, SD 485 &4 33 1683 55 L] k] 36 26 9 143 65 42 138 56 28 135 10
n, Median, MAD 489 59 21 183 50 19 ag 29 11 9 142 54 42 143 28 28 oq 45
IPCC2006 default® 8g £3 34 na 80 88

W2 - Warm Temp. Dry n, Mean, 5D 781 24 16 41 19 10 338 10 5 - 10 a4 BE 49 74 45
n, Median, MAD 781 19 ] 41 18 7 338 9 3 - 10 a3 23 49 66 34
IPCC2006 default® 38 24 1% na 70" g8

C1- Cool Temp. Moist n, Mean, 5D 334 81 a0 g 76 48 126 51 39 45 128 61 28 136 52 42 128 55
n, Median, MAD 334 74 28 ) 66 18 126 42 22 45 115 41 28 137 28 42 113 36
IPCC2006 default ® 95 85 71 115 130 87

C2- Cool Temperate Dry m, Mean, 5D 177 43 24 = 10 13 F = & =
n, Median, MAD 177 38 17 10 12 3 - - -
IPCC2006 default® 50 33 34 Ma 20" 87

Bx — Boreal (undiff.) * n. Mean, 5D a5 B3 24 = = - = 1 116 4
n, Median, MAD 35 58 22 - - - - [ 110 7E
IPCC2006 default ® £8 na 10" 117 20" 146

Px — Polar {undiff.) ¢ n, Mean, SD 24 59 61 - ie 27 29 - - -
n, Median, MAD 24 20 27 - 18 14 1z - - -

IPCC2006 default ®

ISRIC

World Soil Information

Source: AGEE (2011) 142 [1 365-373



Farmer recommendations ...

Fertilizer N
use
Fertilizer N & & efficiency
use =% =50kg
efficiency i grain/kg N
=50 kg =
grain/kg N &
Fertilizer
N use
| efficiency
<5 kg

B

outf
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y T
(ISRIC World Soil Information

Slide Ken Giller (Wageningen UR)



Think globally — Act locally

We can do this — through collaboration and
sharing of information

World Soil Information

WAGENINGEN
For quality of life
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