


Flow-ecology models

Flow events linked to biotope
patch dynamics / invertebrate
indices



Evolution of 
environmental flows

Stable low flows…

…vs. a range of flows,
including floods

Instream flows…

…vs. flows above bankfill

Focused on trout
…vs. focused on 

riparian vegetation

and sediment 
transport

and large wood and 
channel form

and invertebrates

and people

People catching trout



• Component 1.  Identifying biodiversity targets
- E.g., species; habitat; networks of conservation areas

• Component 2.  Measuring and assessing temporal and spatial variation in 
hydrological processes

- E.g spatial and temporal variation in flow quality and quantity

• Component 3.  Understanding the functional interconnectivity between 
landscape features and change

- Measure the inter-linkages between landscape elements, human resource use, and the 
hydrological system; eg, measure and map impacts of land use (such as sediment 
production) on hydrology and production systems

• Component 4.  Assessing scale of impact, landscape configuration, and 
management effectiveness

- Delimit the scale of study (from catchment to basin); delimit the landscape as a) a unit of 
management that comprises all elements influencing outputs; b) a dependent unit within a 
broader region relative to influences upstream, adjacent or distant catchments that 
influences.

• Economic demands, socio-political and cultural factors are prevalent across 
all components 

• A proposed framework for conservation planning in riverine
landscapes



• A proposed framework for conservation planning in riverine
landscapes

3. Function: inter-
connectivity of 

landscape elements

2. Flows: spatial & 
temporal variation

4. Scale: configuration 
& effectiveness

1. Biodiversity: 
targets



Thank you



Food production: fisheries, game 
animals, flood-recession agriculture

Energy sources: fuelwood

Building materials: timber, reeds

Environmental Flows and Human Well-Being







E-Flow implementation:
Savannah River, Georgia



Subsistence/Base Flows High Flow Pulses Overbank Flows

Reservoir Operations

How high in Mar-May
to provide adequate larval

drift for striped bass?

How low in growing season
to allow drying of floodplain

soils for plant seed 
germination?

How low in June-Oct
to provide adequate habitat

for slow shallow 
guild fishes?

How high in Jan-Apr
to provide fish passage for

Sturgeon?

How high in Jan-Apr
to provide floodplain

access for fish?

How low in growing 
season to enable
survival of young

trees in floodplain?

How high every 5 years
to form pool-riffle 
habitats in channel?

How high every 20 years
to create adequate floodplain

relief to support diverse
floodplain forest?

Healthy, diverse
aquatic habitats

Healthy, diverse
floodplain forests

Recreational and commercial fisheries
Wildlife habitat in floodplain
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Environmental Flow Building Blocks
Savannah River, below Thurmond Dam (River-Floodplain)

Low Flows

High Flow
Pulses

Floods

3,000 cfs; 3 successive years every 10-20 years
• Floodplain tree recruitment

<5,000 cfs
• Adequate floodplain drainage

• Create shallow water habitat for small-bodied fish

>8,000 cfs
• Larval drift for pelagic spawners

50,000-70,000 cfs; 2 weeks, avg every 2 yrs
• Maintain channel habitats

• Create floodplain topographic relief
• Provide fish access to the floodplain

• control invasive species
• Maintain wetlands and fill oxbows and sloughs

• Enhance nutrient cycling & improve water clarity
• Disperse tree seeds

<13,000 cfs; 3 successive years, every 10-20 years
• Floodplain tree recruitment

8,000-12,000 cfs;
• Exchange water with oxbows

20,000-40,000 cfs; 2-3 days, 1/month
• Provide predator-free habitat for birds

• Disperse tree seeds
• Transport fish larvae

• Flush woody debris from floodplain to channel
• Floodplain access for fish
• Fish passage past NSBLD

>30,000 cfs;5 pulses, >2 days with 2 events
of 2 week duration (March and early April)

Key

Dry Year
Avg Year
Wet Year



Traditional Ecological 
Knowledge

Traditional Ecological Knowledge



Pimienta (Mayo 20, 2007)

Cuyameles, 
tepemechines 
inician 
movimientos (20 
Mayo 2007) 

Mucho lodo, mala para 
machacas y otros, 
buscan caños, no pican 
en el río, pero los caños 
son buenos (Jun, Jul y 
Oct 2006).  Duración 1-3 
meses
Un nivel que no 
afecta a los peces 
Agosto – Sep/ Dic -
Ene 2006).

El máximo nivel para 
los peces.  Limpia el 
canal.  Duración 1 
semana  (Jul y Oct. 
2006)

MITCH!!!

Nivel mínimo invier (Ago, 2006).
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Figure 1. Recomendaciones para los caudales 
ambientales, Rio Patuca

Low Flows

Pulsos

Inundacion

Decline from 70 to 40 cms
• Maintain levels for transportation

•Adult fish feeding and egg development

800-2000 cms; 12 dias, cada ano
•Sediment transport 

•Maintain channel form and
habitats (including for navigation)

• Create floodplain topography
• Provide fish access to the 

floodplain
•Disperse tree seeds

“mid” humedo pulsos
4 pulsos cada ano 

entre 200 and 900 cms 7 dias
•Fish migration and access 

to habitat

“late” humedo 
pulsos pequenos; 
2 pulsos cada ano 

entre 125 and 170 cms, 
7 dias

•Fish migration and 
access to habitat

Increase from 40 to 100 cms
•Reduce gold extraction

•Adult fish feeding and egg development

100 cms
•Maintain sandy banks for reptiles

“early” humedo 
pulsos pequenos; 
2 pulsos cada ano 

entre 125 and 170 cms, 
7 dias

•Migration/spawning cue 
for fish, other 

aquatic species and 
reptiles

•Tree germination
•Create sandy beaches 

for reptiles

Decline from 100 
to 70 cms

•Maintain sandy 
banks for reptiles



Ecosystem Monitoring & Adaptive 
Management




