Artist's impression of
a major asteroid
impact. An asteroid
with an impact
strength of a billion
atomic bombs may
have caused the
extinction of the
dinosaurs.

https://www.linkedin.com
/feed/update/urn:li:activit
y:6551127044619591681/
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The basic DPSIR framework

Driving

Forces, D

Pressures,
P

State, S
(Stocks)

Aral Sea as an example
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VUCA factors:
V: Volatility or Variability
| U: Uncertainty
~#| C: Complexity
* | A: Ambiguity




RETURN FROM SHORT- AND LONG-TERM ACTIONS OVER TIME
VUCA factors:

V: Volatility or Variability LT
U: Uncertainty

C: Complexity ST
A: Ambiguity ST ST

Net Return Quicker but limited ’ Greater positive

positive returns returns, over a
longer time horizon

<~ -

Negative returns, initially 5>

<«

<<€ >

Choice of Short vs. Long Term: discount rate, and patience of key players

Adapted from Laverty, K. J. 1996. Economic “short-termism”: The debate, the unresolved issues,
and the implications for management practice and research. Academy of Management Review,
21(3): 825-860.

https://api.van2.auro.i0:8080/v1/AUTH_6bda5a38d0d7490e81ba33fbb4be21dd/sophia/blox/assets/data/000/000/271/original/
NBS-Long-Term-Thinking-ER.pdf?1495743490
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http://worldofwonder.net/picture-perfect-ships-of-the-desert-rest-in-the-shade-on-ships-on-the-desert/



Vozrozhdeniya Island

CFNENY ot o

http://www.bbc.com/future/story/20170926-the-deadly-germ-warfare-island-abandoned-by-the-soviets



Vozrozhdeniya Island

In the 1990s, word of the island’s danger
was spread by Soviet defectors, including
Ken Alibek, the former head of the Soviet
Union’s bioweapons program. It was here,
according to recently released documents,
that anthrax spores and bubonic plague
bacilli were made into weapons and stored.
The main town on the 1sland was Kantubek,
which lies in ruins today, but once had
approximately 1,500 inhabitants.

Port Support Facility and
Dependent Housing
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https://turcanin.wordpress.com/2012/05/22/octpoB-Bo3poxaeHusi--the-russian-gift-anthrax-and-bubonic-plague-aplenty/




Infiltration
A Sy

Raw water
intake

\mpermeable
surfaces

(Soil, roofs, pavements)

http://www.mdpi.com/207

% 3-4441/9/4/285
Water e il s
treatment Urban Water Cycle (UWC).
\

Adapted from [Wagner, 1.;
Breil, P. The role of
ecohydrology in creating more
resilient cities. Ecohydrol.

Water supp'y : Hydl‘OblOl 20 1 3 N 1 3 N
distribution 113=1 34.] )

Drainage

LoOm

Input energy

Input chemicals

Input hydrological water

Input pollutants

Flow through from the system

4

Output




Water Footprint of Major Commodities

Water Intensity (L / Kg Product)

Should we pay more attention

to what is being grown or
' raised and where?
‘ ‘ ‘ & ¢

4,325 3,300 2,497 1,222

790 560 2817

on Chicken Eggs Rice Corn Bananas Oranges Potatoes
If beef is so Watel"inte:mxwha t is cotton doing to
we become more vegetarian? Central Asia?

Source: Water Footprint Product Gallery, Water footprint Network,
http://www.waterfootprint.org/?page=files/productgallery

From Feeding Ourselves Thirsty: How the Food Sector is Managing Global Water Risks, A Ceres Report, May 2015
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https://www.sciencedirect.com/science/article/pii/S0022169415009099



IMPACTS (1):

DRIVERS (D).

Material, Human and Social Capital ~ Change in human well-being
L A . - broadly defined as human freedoms of
= 1 choice and actions, to achieve, inter alia:
Human development: : m Eiviol oo
o Popuaimdelmgaphlcs o Cood eakh |
l (oonsmiom production, o Good social relatiors
' markets and trade) ' whlchmymlthuum:dde\dopmem
or poverty, inequity and human
« Scientific and technological Winerabily,

o Distribution pattern processes
(inter- and intra ' 4 .
o Cultural, social, political and (i : ‘ . o '
institutional (including production i\ SIRIaENE, MICES (BN
s s roceses ol boes frough Baeiotreroni
PRESSURES (P): = = - ' Environmental factors determining
= 7 3 ' human well-being
Humaninterventions in the enwironment: o Ecological services such as
o Resource extraction consumptive use), cultural

o Extemnal inputs (fertilizers,

chemicals, imigation)
o Emissions (pallutants and wasts)
o Modification and movement of
STATE-AND-TRENDS (S):
' Stress, bl::ramdseam gsts,
= :
i ol s ot bl

Source: Training |
Manual on
Integrated
Environmental
Assessment and
Reporting in

Africa TIME: 1987 2007 - 2015 (short-term) 2050 (medium term) (1ong-term)



Source: Using
Participatory
Rapid Appraisal
and DPSIR
approaches for
participatory
modelling: A case
study

for groundwater
management in
South Australia
El Sawah, S., H.
A. Guillaume, M.
Mitchell

19th International
Congress on
Modelling and
Simulation, Perth,
Australia, 12-16
December 2011

DRIVERS/ PRESSURES

Environmental drivers

Climate conditions (rainfall patterns,
temperature, heatwaves)

Urban sprawl (water demand)
Aquifer Storage Recharge (Algal
blooms, contaminants loads)
Market drivers
Dollar value of water use
AUD value
Industry guidelines re crop quality

|
|
|
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l
|
|
|
|
|
|
|
|
|
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|
: Socio-economic drivers
|
|
|
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l
|
l
|
|
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STATES IMPACTS

Contaminants loads

Salinity level Cultural impacts
Contaminant level

Water state (hydrological) Ecological impacts
& Groundwater level * Risks to surface water/
& Extraction level groundwater dependent

o Recharge level ecosystems (e.g. Creeks)
Socio-economic impacts
o Health risks to water users
Water state (quality) o Dollar value of water use
: e Costs (e.g. pumping)
Groundwater quality level s Crop quality and quantity

® Risks to iconic Cndogenous
assets (Native wells, Washpool,
Tubruki trail springs)

Perceptions, Interpretations @ ﬁDecisions, Actions

Water allocation policies

Water price

Water licensing/metering
Trading policies

Stakeholder communicatiory
consultation

» Monitoring

RESPONSES
- & &

Perceptions,
Interpretations

Autonomous responses
o Crop type (olive, grape, almond, fruits, dryland barely crops)

 |and management (evaporation cover, optimal irrigation
timing, organic farming, mulching, deficit irrigation)

# |rrigation saurce (dams, GW, recycled water, water transfer)

& Crop variety fwaler inlensive vs water wise, low quality vs
premium quality)

& Stock and domestic use

& Regreening the range
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https://wwz.ifremer.fr/dce/content/download/69291/913220/.../DPSIR.pdf




DRIVER /

PRESSURE:

ISSUE 1:

P{ Limited freshwater resources (surface and

ground water)

Natural:

¢ Climatological

o Variable rainfall (spatially and
temporally)

o High evaporation
o Global climate change

¢ Changing water quality
(See Issue 2)

Social:

Increasing development
Population growth

Changing lifestyle

Increasing demand for water
Urgent need to supply water
services (See Issue 5)

e  Overabstraction of ground water

Economic:

e Economic growth

e Inefficient pricing

e No or limited markets for trading

e  Supply costs high to marginalized
areas

y

STATE /IMPACT:

| RESPONSE:

Natural

Limited, scarce and stressed resource
Unevenly distributed resource
Variable runoff

Variable recharge to groundwater
Increase in extreme events

Reduction in storage capacity of dams
Reduction in wetland capacity
Ecosystem / habitat loss (See Issue 3)
Lowering of groundwater levels
Limited baseflow to rivers

Social / Economic / Political:

Poverty

Health Impacts

Demand exceeding availability
Backlog of service delivery
(See Issue 5)

Decrease in water available for
development

National Water Resource Strategy
(NWRS)

o Demand management

o  Supply management (IBTs)
Setting of the Reserve and RQOs
Water transfer schemes
Licensing of users
International Protocols (climate
change)

https://wwz.ifremer.fr/dce/content/download/69291/913220/.../DPSIR.pdf

* Limited is defined here in the sense
of the ability to utilize inland waters for
social and/or environmental purposes




The DPSIR framework with Modifications and Conceptual Relationships

Connections: Cause Effect Relationships, Correlations, Precursor Conditions, Trigger Events

OIS LTS ,

Driving - Pressures, State, S (Stocks,
Forces, D - P Sinks, Sources)
- Favourable vs. Unfavc

: Flows, AS Direct vs. Indirect
Time (Changes in Monetary vs. Non-mongtary

Delays, T Stocks Intended vs. Unintendeg

Leading/Lagging Indicators Known vs. Unknown
Split Iceberg Problem] Immediate vs. Delayed

Impact, 1

able

Responses, R

Activities, A

4V3U3CART Factors:

* Vulnerability, Volatility Resources, Rs
Variability, Velocity 5 .

= Uncertainty, Uncontrollability, ) Manp?wer shictres SomMcires
Unknowability . Matel:lals Space

= Complexity, Capacity, Constraints AR 2 WS

= Ambiguity = Management

" Risk Environment, E " Money

= Term: Short vs. Long Term



