Characterizing Hydrologic
Variability and Change:

The “NEW?” Indicators of Hydrologic
Alteration (IHA) Software
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The IHA Software

Computes hydrologic statistics that are
ecologically relevant -- for each year, and for

selected periods of record

These statistical parameters are s

ensitive to

various forms of hydrologic alteration by human

activities

Enables comparison of statistics between two time

periods, or assessment of gradua

| trends over time

Can be used to explore flow-ecol

logy relationships

Can be used to test alternative water management

scenarios



Five Characteristics of
Flow Regimes

* Magnitude
e Duration
* Frequency
e Timing

e Rate of change
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IHA Annual Statistics
(33 different parameters)

Monthly averages

Magnitude of annual extremes
(1- to 90-day highs and lows)

Timing of annual extremes

Frequency & duration of high & low pulses
Rates of flow changes

Frequency of flow reversals

Base flow index
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San Pedro River at Charleston, AZ
7-day low flow trends
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NATURAL . 5 2
FLOW PATTERN From “Rivers for Life: Managing Water for

People and Nature” by Sandra Postel and

Natural Brian Richter, Island Press
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Natural Low Flow

«afy< Fish have adequate
oxygen and can move
up- or downstream
to feed

#4  Riparian vegetation
];f'l* sustained by shallow

ground water table

Insects feed on organic
material carried
downstream

* Birds supported by
healthy riparian

vegetation and aquatic
prey

Natural Flood

gy Fish are able to feed
and spawn in floodplain
areas

Riparian plant seeds
germinate on flood-
deposited sediments

Insects emerge from
water to complete
their lifecycle

Wading birds and
waterfowl feed on fish
and plants in shallow
flooded areas




New Directions:
Environmental Flow Components

 Extreme low flows
e Low flows
* High flow pulses

* Small floods
» Large floods



x— Flood from
winter rainfall

un
L]
o

High flows
| from

rainfall / High flows from g:sig;ﬁ;w

\ snowmelt
v/f High flows

N
o
o

L
o
o

from rainfall

o
o
o

—
]
r
E
—
3
o
L
—
Q
=
o

1 ¥
Summer baseflow

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec




Large floods

|

Base flows

Q)
£
3
e
L
—
L
=
oc

High flows

N




River Flow (cfs)

7000

6000

5000

4000

3000

2000

1000

Environmental Flow Components

e | OW FlOoW === High Flow Pulses

Day of Year

Large Flood e==Extreme Low Flow

Small Flood




Environmental Flow Components
(34 new parameters)

5 Event Types 5 Characteristics
« Extreme low flows ) Magnltude
o Low flows * Timing
e Duration

» High flow pulses

Small floods * Frequency
Rate of change

Large floods
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Green River at Greendale, Utah
High Flow Pulses (Frequency)
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Limits of Hydrologic Alteration (LOHA) Method

River Health Description of Biological Condition Limits of Hydrologic
Category Alteration in EFCs
A Natural or native condition Extreme lows: <5%
Low flows: <10%

High-flow pulses:<10%
Small floods: <10%
Large floods: <15%

B Minimal changes in the structure of the biotic Extreme lows: <5%
community and minimal changes in ecosystem Low flows: <10%
function High-flow pulses:<15%

Small floods: <20%
Large floods: <20%

C Evident changes in structure of the biotic Extreme lows:  <10%
community and minimal changes in ecosystem Low flows: <15%
function High-flow pulses:<20%

Small floods: <25%
Large floods: <25%



For More Information
and Free Software Download

* brichter@tnc.org

» www.Ireshwaters.org



