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TFO Background: General aims of TFO
= The Future Oka\_/a_ngo_

= an improvement of knowledge
based land use management
within the Okavango catchment
— involving the countries Angola,
Botswana and Namibia

= the application of a trans-
disciplinary approach by
involving relevant stakeholders
on different scales

= the analysis of ecosystem
functions (ESF) and services (ESS)
under scenarios of global
change.
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THE FUTURE OKAVANGO
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TFO Ecosystem Services and Human Well-being
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Source: Millennium Ecosystem Assassmeant

Millennium Ecosystem Assessment 2005
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e Framework of UK NEA

THE FUTURE OKAVANGO

e 2
Social feedbacks,
insfitutional intervenfions and responses
Future
scenarios
for the UK

Human Well-being:
¥ Economic value

B Health value

m Shared (social) value

Figure 2.1 Overall Conceptual Framework for the UK NEA showing the links between ecosystems, ecosystem
services, good(s), valuation, human well-being, chun?e processes and scenarios. *Note that the term good|s)
includes all use and non-use, material and non-materia outputs from ecosystems that have value for people. )

Mace et al. 2011
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Y% TFO: Set of EFS/ESS/Goods (extract)

THE FUTURE OKAVANGO

Intermediate services/ Ecosystem Final ecosystem services Goods Value of goods
processes

Food production
Crops, Vegetables
Livestock, Wildlive

Fish

Trees
Grass
Water supply
Water regulation

Climate regulation

Pollination

Species diversity

Environmental

settings
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Definitions

THE FUTURE OKAVANGO

Soil Quality: ,,Capacity of a specific kind of soil to function,
within natural or managed ecosystem boundaries, to sustain
plant and animal productivity, maintain or enhance water
and air quality, and support human health and habitation.”

SSSA Ad-Hoc-Committee on Soil Quality (Karlen et al. 1997)

Natural Capital of Soils: ,The stocks of mass and energy and
their organization (entropy). The value of the stocks can be
guantified and evaluated in terms of their quantity and

quality.”
(Robinson et al. 2010)
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THE FUTURE OKAVANGO

Soil natural capital framework

1) Mass

Solid Inorganic material: Mineral stock, nutrient stock;
organic material: OM/carbon stock, organisms

Liquid Soil water content

Gas Soil air

2) Energy

Thermal energy Soil temperature

Biomass energy Soil biomass

3) Organization/structure
Physio-chemical structure  Soil physico-chemical organization, soil structure

Biotic structure Biological population organization, food webs and
biodiversity

Spatio-temporal structure  Connectivity, patches and gradients

adapted from: Robinson et al. 2010
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GO What are the controls of crop yield?

THE FUTURE OKAVAN(

Crop yield =
f (crop property; natural condition; land use management)

Natural condition =
f (weather conditions; soil quality; )

A

Climate change Soil degradation
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What are the controls of crop yield?

THE FUTURE OKAVANGO

Well-being values: monetary, Value
non-monetary social & cultural ,r
goods Crop
| Land use
Final ESS: Land (__chanee
Crop growth potential management
Intermediate ESS T T
& ESF ‘ ‘ ‘ ‘
Climate Soil Biological Labor Capital Regulations
quality interactions Institutions
* rainfall * soil watter * pollination * preparation of field
* radiation availability e competition e fertilization
* CO, content * nutrient * pests Siolantin
* potential reserves * diseases P . g, .
- ) : * monitoring & weeding
Climate Soil Loss in « pest control
change degradation biodiversity  irrigation
* harvesting
Change in soil
quality

Sustainability indicators




What are the controls of crop yield?
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THE FUTURE OKAVANGO

Soil quality / Soil natural capital

Concept for an assessment of soil ESF

Soil air and water
availability

Indicators:

¢ Climatic water balance
* Rooting depth

* Soil texture

¢ Soil structure

* Hydraulic conductivity
* Organic carbon content
¢ Air&field capacity

* Willting percentage

* Groundwater level

e Capillary rise

Nutrient Biological
availability turnover
| |
Indicators: Indicators:
* Rooting depth * Soil biomass
¢ Organic carbon content * Biodiversity
* Microbial activity * Biological activity
e Concentration of total * Soil temperature
macro- (NPK..) and * Soil water content
micro-nutrients ¢ Air filled porosity
* pH * Organic carbon
* Cation exchange capacity content

Spatio-temopral structure
Landscape metrics, Parametrization
Connectivity, Critical threshold levels
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THE FUTURE OKAVANGO

Methodology

Quantifying soil water balances and dynamics

Profile Description & Laboratory Field
Sampling Analysis Measurements
() * Topography e Saturated & unsaturated hydraulic : Spatlo-tempf)ral vt e
o . . L * Volumetric water content
Qo] ¢ Thickness above parent material conductivity .
O . . . . L AP * Matrix pressure head
) e Physical, chemical and biological e Grain size distribution
. . . * Weather data
-IE soil properties * Porosity Infiltrati it
— * Root density and distribution ¢ Bulk density niiitra !on capacl y
(@) v . . * Bare soil evaporation
o e Vegetation cover (together with .
$P0S) characteristics

Parameterization

1D Model
SWAP
E% Model output
*ﬁ * Relation between soil evaporation and transpiration
) T:V_#nlﬂ ,. — B * Deep drainage resp. groundwater recharge
£ : | J : * Spatio-temporal dynamics of soil water content
4

epth [om]
88

Predicting future changes through
incorporation of climate and land

o]
ERER-N

= r . -
01.04.2008 18.10.2008 06.05.2000 22.11.2009

— s B0y use scenarios
Landschreiber (2010)
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Methodology

Quantifying soil carbon balances and dynamics

THE FUTURE OKAVANGO

Profile Description & Laboratory Field
Sampling Analysis Measurements
* Topography * Total carbon pool  Gas diffusivity
Q e Spatial distribution of reference soil ¢ Microbial biomass * CO, fluxes
8 types * Heterotrophic soil respiration ¢ Soil temperature
v * Root density and distribution * Carbon fractions regarding decomposability ¢ Soil moisture
"E * Bulk density e Light fraction * NPP
o= ¢ Integration of land use data * Intermediate fraction
O . .
o * Recalcitrant fraction

* |sotopic composition of carbon (13C/12C)

Parameterization

Model

Model output
¢ Influence of land use and climate on carbon pools

* Spatio-temporal dynamics of soil carbon content
* Climatic relevance of carbon pools

\

Predicting future changes through
incorporation of climate and land
use scenarios

* Bﬁx:ndiesl::inisterium il * FONA N AC H H A LT | G E S
pei e \ ! B LANDMANAGEMENT







