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Rationale...

* Global climate change in combination with
- human activities will directly affect deltas
potentially producing catastrophic change on a
decadal scale.

e ]

- If /when collapse occurs — the effects will be E
- catastrophic.

-+ In atime of real and growing energy scarcity,
- deltaic ecosystem services provide an
- enormous subsidy for the global economy







Deltas are equilibrium landforms — dynamic
responding to water and sediment fluxes and
characterized by an ability to evolve through
time.

Must identify critical thresholds (and system e
resilience).

Lots of system knowledge — most of it
formulated in a way that makes it difficult to
identify the true inter-relationships.




Concepts of the Functioning of River cltas




Temporal Scale of pulsing events in deltaic systems
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Define System & Subsystems
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Characterizing Subsystems
~ Delta Plain

- * Subsidence i
— most deltas have a significant rate of natural m
E‘F subsidence, though it may vary between systems

— Monitoring subsidence (regionally and locally) is an
important aspect of characterizing the delta plain




Characterizing Subsystems
_ Delta Plain
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~+ Accretion deficit e
~ + Relationship between surface-soil elevation,
- below-ground productivity, and riverine input H

-« Horizontal gradients across the delta plain need
- to be recognized




Characterizing Subsystems
_ Delta Plain
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Characterizing Subsystems
~ Delta Front
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”Deflnlng seaward boundary/extent of front

Processes that dominate the front area

— Marine/coastal
« Wave climate
 Currents

« Tidal regime/range



Characterizing Subsystems
_ Delta Front
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"« Sediment structure and characteristics
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- * Coastal erosion

- Shelf boundary, shape, characteristics
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Holistic Understanding of processes

~* What are the important gaps in knowledge

projections of global climate change (rsir) and projected

E « What are the limits of the deltaic pla to survive given
- human impacts.

~ * How much sediment and water is needed (and what is the
~ resilience of the system)? Big events are critical ..







Overall Focus
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;m ° Ombjecti\;e c')f'management IS to have a sustainable delta

« Sustainable management should be based on system =
- functioning.

« Understand that deltas develop under sustainable sea h
levels & sustainable sediment regimes and develop as

- open systems that we should not try to (over)engineer

- and restrain




General Management of Natural Resources
(an approach)
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= . 60 ét system as a whole, then-look at'su'bsets of the
- system and focus on each of those R

 |dentify the pressures that act upon the system and

- Subsystems
: * — Internal pressures

— External pressures

~ « Resource uses:




Pressures and Management Challenges
External pressures

"« Processes that act on large spatial and temporal
~ scales —

ﬁ — Climate change & energy scarcity
- — Watershed

= » Nutrient loading

» Pesticides & pollutants




Pressures and Management Challenges
Internal pressures
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3 ag'e In water and sediment régirhes due to hydraulic
- changes within the delta —

* Land reclamation / agricultural “improvements”
(hydrologic effects, vegetation/habitat loss)

~ « Unsustainable human activities w/in the delta

— Towns / villages




Management Challenges
TQV\LardS resilient Systems response to

-

e How capable IS the system in terms of sustaining
- development or other anthropogenic changes h

* How much non-natural activity can the system
- sustain without adverse effects




Management Challenges
B|g Plcture
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E Flndlng a way to sustalnablllty
- — Geomorphic sustainability

— Ecological (incl. diversity) sustainability

« Unique role of deltas for biodiversity and




Management Challenges

_ ~ Big Picture
g Adaptive management
- — Respect dynamic nature of deltas, avoid fixed solutions =
% as much as possible, and continually evaluate success

~ - For a robust scientific program, you need data,
~models, etc. that will support management




What should we do? (1)

ﬂ'1 Refine*'lzé;/ E:oncepts
m— =
* Flood and sediment pulsing (includes

accretion deficit issues and internal
hydraulics)
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What should we do? (2)

2. Do not have adequate system descriptions Iin
place for viable decision making processes

 Define and measure the data needed to —
understand and quantify water and sediment
flux

 Understand the relative balance between
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What should we do? (3)

- 3. Document and quantify Ecosystem Services
~ (and how might these be affected by climate
.~ change and energy scarcity). R

?ﬁfg"% 4. Define and estimate future scenarios — possible

- decisions and related effects. (How soon could
collg)p))se occur, and what can we do to prevent
this”




(and why not)
_______4_____C__]3__ou_|d_the_ll_nternatlonal Centre .

W‘ repllcéfe the activities of the IPCC — but
e for deltas....to achieve integrated delta —
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e ...thus promote a global
Intergovernmental Panel on Deltz




