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Riparian Zone = Waterway Margins
Riparian areas are transitional zones between terrestrial and aquatic ecosystel

Vary in width depending on influence of water
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Habitat; Flow and Filtering of Water, Organic Matter, Sediment and Nutrients
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Riparian Zone of Influence

Riparian zones include those portions of terrestrial ecosystems that significantly
iInfluence exchanges of energy and matter with aquatic ecosystems.
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Subsurface Habitag The Microbial Zone

Streams exchange water, nutrients, and organisms"
with surrounding aquifers.

.
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The interstitial, wateffilled space beneath river beds
where most active aquifenver water exchange o
occurs and is an important habitat for a number of £ '
aguatic organisms and for fish spawning.
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Figure 14. Surface-water exchange with ground water in the hyvporheic zone is associated with abrupt changes

in streambed slope (4) and with stream meanders (B)
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Beneath the Benthos

The Hyporheic Zone

Water enters gravel
Stream surface

Waler reenters
stream

Hydraulic
Head



Precipitation Evapotranspiration
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Hydrogeology Alluvial Aquifers and Hyporheic Flows

Hyporheic Flows
hypo (below) and rheos (flow)

They are areas through which surface and subsurface hydrology connect water |
with their adjacent uplands.



Hydrogeology of the River

The Alluvial Aquifer and
§4 Hyporheic Research 2028

Dr. Bayani Cardenas

WATER MANAGEMENT AND HYDROLOGICAL SCIENCE

TEXAS A&M UNIVERSITY
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Figure 1. Location of study site on the Colorado River in relation to
Austin, Texas, USA. USGS gaging station 08158000 is 2 km downstream
from Longhom dam. and the study site is another 13 km downstream

zone of
water table

Suctuations ’

Figurc 2. Map of Hornsby Bend piczometer transect. Bank piczometers

arc numbered in order of distance from the river, and the rniver stage

recorder is denoted as (R). Dashed lines indicate the estimated extent of
dam influence on the water table



- 4/8/20080

b
[«1]
>
Q
=
i 5 i
4]
E £/
o 4/7/20080
a .A.w
P
—————
ﬁ - 4/6/20080
A - 4/5/20080
e
» c
4]
>
@
[~
A(/ o
\\-\v
A/ - 4/3/20080
=
A oy
V. W
- =
/ T
ﬂ % [ 4/2/20080
{ &
Lo
e ks
s <
-
= B
2
—
B A / & | a/1/20080
T — @
% = T
® - o
(2] =
= D.D
o o
2 T | 3/31/20080:
(=] —
%) 3
% £
@ " et =
~
N a
2
5
|W.|I|\\\ [q - 3/30/2008D:
3/29/2008
[Ta] - o0 o~ - (=]

SCHOOL OF GEOSCIENCES




JACKSON

SCHOOL OF GEOSCIENCES




(a) (b)
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Baseflow-Dominated River Dam-Dominated River
(Gill Model) (Lung Model)
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Figure 10. (a) Conceptual model of a natural river-groundwater system in a reach dominated by baseflow. During most of the year, groundwater flows
steadily through the riparian aquifer in one direction like water through a gill. Groundwater discharge to the river limits the size of the hyporheic
zone. (b) Conceptual model of a river-groundwater system downstream of a dam. Due to frequent stage fluctuations, river water flows in and out of
the riparian aquifer like air flowing in and out of lungs. The hyporheic zone includes all flow paths that start and end in the channel




The Riparian Sponge

w One of the attributes of a properly functioning riparian area is the sponge effe
and water storage capacity within the riparian area.

w This large absorbent sponge of riparian soil and roots will soak up, store, and
slowly release water over a prolonged period.

w This riparian sponge can be managed in a way to greatly increase and improv
storage or it can be managed in a way to decrease and degrade water storage




Alluvial Aquifers and the Riparian Sponge
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Storage capacity Bear Creek, Central Oregon study

12 acres of riparian area per mile = 12 acre feet of water per mile



Riparian Water in Texas?
Alluvial Aquifers?

. - Minor Aquifers of Texas
Major Aquifers of Texas
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The Colorado River = asrcecomse
Alluvial Aquifer

Alluvial Soils ,

Austin-Houston Black-Stephen (TX035)
Bastsil-Travis-Silstid (TX041)
Bergstrom-Smithville-Ships (TX044)

| Bosque-Frio-Lewisville (TX066)

| Crockett-Wilson-Gowen (TX121)
Edge-Tabor-Gredge (TX161)
Heiden-Ferris-Altoga (TX226)

Houston Black-Helden-Altoga (TX235)
' Padina-Silstid-Chazos (TX390)

Vv &
d ey /

STATSGO (State Soil Geographic Database)




Texas Riparian Associatiorobunded 2001

Mission: Encouraging healthy riparian systems in Te. ...Ea
Texas 3,700 named streams and 15 major rivers P2

N )
Yo B

www.texasriparian.org ] o B
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Riparian Zones and the River Course

Fluvial Geomorphology and Riparian Ecology

The Upper Course: steep and rugged
The Middle Course: winding sedately through wide valleys

The Lower Course: a somewhat aimless course toward final extinction

Course Upper Course Middle Course Lower Course
Stage Youth Stage Mature Stage Old Age Stage

o
. : Main processes | Hydraulic Action Erosion and Deposition Deposition
Abrasion
Erosion

Main features | V-shaped Valleys Meanders and Ox-Bow | Deltas
Interlocking Spurs lakes Levees
Waterfalls Flood Plains
(and m=+ob lakes)




The Upper CourseYouthful Headwaters

Small Stream




The Upper Course
Critical Riparian Zone

Shade and Plant Material

A Shade- In temperate environments,
small streams tend to bghaded by an
interlocking, overhead tree canopy

A Such conditions result icool, welt
oxygenated streamthat are
abundantly supplied witla food base
of plant material

A Fine particles of organic mattere
released as the plant material is
broken down by biological communitie
In the streams
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A The foundation of the aquatic food welk :é;.. “
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Upper Course T Arid Southwest
Critical Riparian Area
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The Middle Course
Winding Sedatelg Erosion and Deposition

Sinuosity is inversely proportional to slope

Course Upper Course Middle Course Lower Course
Stage Youth Stage Mature Stage Old Age Stage
Slope Stage Youth f.l.n....w Old age

Gradient (or

Large River

\t\ﬁ Pl T * o= T
‘\m % \ F i _.;./'/ upland
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“\\{\L can t M PPT — Stag high-flow e P oxbow

oyt ™| civer channel channel
Floc tural
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| Floodplain | | 1

Zone of Influence



The Meander Belt Diverse and Dynamic Riparian Habitat

THE SHAPE OF A RIVER

STRAIGHT
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Low River
Stage
Floodplain  Natural Main
Bluff | Lake | Levee | Slough | Island | Channel | Backwater Lake | Bluff
I Floodplain | | Floodplain |

Meandering, graded
stream

Meander scar Oxbow lake

Alluvial deposits

Natural levees
Copyright © 2005 Pearson Prentice Hall, Inc.




Erosional Zone and Depositional Zone
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The Middle Course
Wider Channel = More Solar Energy

A At some point along their path to the sea,
rivers have typically gained enough water
and widthto preclude interlocking tree
canopies

A Streams at this point ar@armer and less
abundantly supplied with leaveébBan was
the case upstream.

A Open canopy, and fairly shallow water, |
means thatlight can reach the river benthos Colorado River, Texas
mcreasmg |FBtream prlmary product|V|ty




The Lower CourseQOld Age

A somewhat aimless course toward final extinction

Wandering, Carrying, and Deposition
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Floodplains, Bottomland Forests, and Riparian Levees
(More Next Month!)

Floodplain- a lowlying plain on both sides of a river that has repeatedly overflowe
Its banks and flooded the surrounding areas.

Bottomland Forest When the floods subside, alluvium is deposited on the floodpl:
which can support a forest adapted to periodic flooding (hydric soils).

Natural levees The larger materials, being heavier, are deposited at the river banl
while the finer materials are carried and deposited further away from the river. Th
larger materials at the river banks build up into embankment cddedes

Riparian vegetation required for deposition to build banks/levees!




Riparian Vegetation and Abiotic Functionality

The functionality of riparian zones is
determined by a combination of factogs

A erosion

A deposition

A hydrology

A riparian vegetation

.....

A

The most easily (and inexpensively)
influenced factor is riparian vegetation

W
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Bank Stability = Roots

“ 1) |
A diverse plant community is critical to streambank stabilit ‘%
<

Stable streambanks usualiged a mix of species that includg’ .
those with both fine roots and those with larger, more

substantial rootsIn most cases, this requires a mixture of
sedges or rushes, grasses and woody species.




Proper Functioning Condition (PF

Riparian areas are functioning properly
when adequate vegetation is present to:

wDissipate stream energgssociated with
high waterflows, thereby reducing erosion
andimproving water quality and quantity

wFilter sediment capture bedload, and aid
in floodplain development

wlmprove floodwater retentionand
groundwater recharge

wDevelop root masses thatabilize
streambanksagainst cutting action and
store water

wDevelopdiverse ponding and channel :
characteristicto provide habitat and the  §.

water depth and temperature necessary fo™ = ST
fish, waterfowl, benthic macroinvertebrates = . =+ = ' :
and other fauna T s e

wSupportgreater biodiversity




Riparian Vegetation

w Plant community structured by hydrologyssssusae

"

w Hydric Solls

w Different plantspecies suppontiparian
zone ecosystem function.

«WREg ) Habitat; Flow and Filtering of Water, Organic Matter, Sediment and Nutrients
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Riparian Vegetation

Riparian/Bottomland Forest and Openareds. 2 002 Yt I YR LJIN

Above Permanent Waterline

American EIm
Honey Locust

Roughleaf dogwood

Hackberry
Yaupon

Cedar elm

90SQa bSOt I Ba&tern gamagrass

Box elder
Buttonbush

Green ash
Baccharis

Black willow
Western soapberry
Pecan

Bur oak
Cottonwood
Sycamore

Little walnut

False indigo

Wafer ash (Hop tree)
Live oak

Mulberry

Big bluestem
Indiangrass

Little bluestem
Virginia wildrye
Texas bluegrass
Purpletop

Inland seaoats
Texas wintergrass
Maximilian sunflower
lllinois bundleflower
Dogbane

Mustang grape
Herbaceous mimosa
Redbud

Gum Bumelia

Overstory
Midstory
Woody understory

Herbaceous understory

Riparian/Bottomland ForestVertical structure



At Permanent Waterline, not saturated yelang

Elderberry American EIm

Buttonbush ¢SEI & {2LK2NI
Dwarf willow Eastern Gamagrass
Sandbar willow Switchgrass

Black willow Horsetail

Box elder Soft rush

Sycamore Bulrushes

Cardinal Flower Sedges

Roughleaf dogwood Bushy bluestem
Bald cypress Smartweed
Baccharis Cattails

River Hemp [Sesbania]Spikerushes




Permanently saturated (gravel bars)

Or in the water (wetland plants)

Bald Cypress

Southern wildrice (Zizaniopsis)
River Hemp [Sesbania]
Bulrushes

Horsetail

Rushes and Reeds

Sedges (have edges)

Cattails

Spikerushes

Ludwigia

o negaihes (+) sign 15 wmed with
icate & regionuly highet
of lnwer Iraguency ol hemg nund In wetlngs
fespactively
.‘&1 'WATERSHED Phato credits: Mike Lyday, Bl Cart, Accdiew
PROTECTION Clamunn, Morgan Grubls, Ermsly Yeouman, and
Scott Wity
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L Robert . aiman Riparian Process

Henri D
‘Michael E. McClain

Ecosystem Process

Types of Vegetation:
olonizers
Stabilizers

Woody

Nonequilibrium dynamics




Texas
Riparian
Ecosystems?

WEST TEXAS

| PLAINS I N iy 57 SOPH, SCPEnG> dn

Fig. 1. Natural rogions of Toxas as defined by
Gould et al. (1960), with modifications by
the author based on other works.
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Texas LT ]
Riparian | Natural Regions of Texas

Ecosystems? Y _ *

PINEY WOODS L
OAK WOODS & PRAIRIES
BLACKLAND PRAIRIF
GULF COAST PRAIRIES & MARSHES
| COASTAL SAND PLAIN
SOUTH TEXAS BRUSH COUNTRY

EDAWARDS PLATEAU

LLANO UPLIFT

ROLLING PLAINS : A\

HIGH PLAINS

TRANS PECOS
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CJ 23a, Chihuahuan Desert Slopes
[T 23b, Montane Woodiands

[ ] 24a, chihuahuan Basins and Playas
[] 24b, chihuahuan Desert Grasslands
[:] 24c, Low Mountains and Bajadas
|:| 24d, Chihuahuan Montane Woodlands
- 24e, Stockton Plateau

[ ] 25b, Rolling Sand Piains

E 25e, Canadian/Cimarron High Plains
- 25i, Llano Estacado

I 25i, shinnery Sands

- 25k, Arid Llano Estacado

:] 26a, Canadian/Cimarron Breaks
Z] 26b, Flat Tablelands and Valleys

(\ NATURESERVE

l:} 31a, Northern Nueces Alluvial Plains

[ ] 31p, Semiarid Edwards Bajada

:| 31c, Texas-Tamaulipan Thomscrub
:| 31d, Rio Grande Floodplain and Terraces
Il 322, Northem Blackiand Prairie

- 32b, Southern Blackland/Fayette Prairie
- 32c, Floodplains and Low Terraces
C] 33a, Northem Post Oak Savanna

CI 33b, Southern Post Oak Savanna

- 33c, San Antonio Prairie

- 33d, Northern Prairie Outliers

- 33e, Bastrop Lost Pines

- 33f, Floodplains and Low Terraces
D 34a, Northern Humid Guif Coastal Prairies

[ 26c. Caprock Canyons, Badlands, and Breaks 34b, Southern Subhumid Gulf Coastal Prairies

- 26d, Semiarid Canadian Breaks
[ 27n, Red Prairie

- 27i, Broken Red Plains

- 27]j, Limestone Plains

[: 29D, Eastemn Cross Timbers
[:] 29c, Westem Cross Timbers
I:] 29d, Grand Prairie

[ 29, Limestone Cut Plain
I 25, Carbonate Cross Timbers
E 30a, Edwards Plateau Woodiand
[ ] 30b, Liano Uplift

[ ] 30c, Balcones Canyonlands
[ 30d, Semiarid Edwards Plateau

[T 34c, Floodplains and Low Terraces

[ 344, Coastal Sand Piain

- 34e, Lower Rio Grande Valley

- 34f, Lower Rio Grande Alluvial Floodplain

- 34q, Texas-Louisiana Coastal Marshes

- 34h, Mid-Coast Barrier Islands and Coastal Marshes
- 34i, Laguna Madre Barrier Islands and Coastal Marshes
[] 354, Tertiary Uplands

[ ] 35b, Fioodplains and Low Terraces

[ ] 35c, Pleistocene Fiuvial Teraces

[ 35e, Southem Tertiary Uplands

I 35, Flatwoods

I 350. Red River Bottomiands

Figure 1. Texas Ecological Systems Mapping project phase map. Outlines of the phases correspond with the footprints of satellite scene data.

The project will be completed in the early fall of 2012.

Contemporary Ecology of Texa$exas Ecological Systems Proje

Part of theNatureServe Terrestrial Ecological Systems of the United State:




Southeastern Great Plains Riparian Forest
- Central Texas: Riparian Juniper Forest

Central Texas: Riparian Live Oak Forest

Central Texas: Riparian Hardwood / Evergreen Forest

Central Texas: Riparian Hardwood Forest

Central Texas: Riparian Evergreen Shrubland

Central Texas: Riparian Deciduous Shrubland

TEXAS
RIPARIAN
ASSOCIATION

Central Texas:

Riparian Herbaceous Vegetation

Southeastern Great Plains Floodplain Forest

- Central Texas: Floodplain Juniper Forest

Central Texas: Floodplain Live Oak Forest

Central Texas: Floodplain Hardwood / Evergreen Forest

Central Texas: Floodplain Hardwood Forest

Central Texas: Floodplain Evergreen Shrubland

Central Texas: Floodplain Deciduous Shrubland

Central Texas: Floodplain Herbaceous Vegetation
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Contemporary
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Prospective
Ecology vs.
Retrospective
Ecology

Reorganization Conservation

Growth Release




Urban Riparian Restoration and Management

TEXAS ___.,_’ 1 <~ Sensitive Creekside Area

RIPARIAN
ASSOCIATION

(No Mowing!)

with tall grasses and plants:
er quality and quantity
ks f

de eams and lower 1(Jﬂl’l;|_'r|lX\Allf5
Zonariberena delicada
iNo corte las hierbas!

Zona riberena de pastos altos y plantas silvestres:
« Mejoran ka contidad y catidad del a

www.austintexas.gov/watershed/creekside

URBAN
RIPARIAN
SYMPOSIUM

ity of Austin
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o Field Trips :
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Hungary
The Tisza River

Riparia riparia
(Linnaeus, 1758)

Sand Martin
Bank Swallow

=
K -
=
=
=
=
)
~dee
<

@ Upper Tisz
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Hungary and the Upper Tisza Region
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The Upper Tisza RegieBzabolcsSzatmaiBereg County

GreenT Nature AProte
Red T Hortobagy National Park

1990



Oxbow Lakes and Meander ScarBhe Bodrogkoz
The Tisza and Bodrog Rivefortheastern Hungary
P SRS S gl -V

<7

;;;. ) \‘*, \' y/ A‘&

The Bodrogkoz lowland region lies
between the Bodrog and Tisza rivers. [
The southern part belongs to Hungary )/' Al
and the upper Bodrogkoz is on the othe SRR RIS
side of the border in Slovakia. [ie>



Upper Tisza River

A0a Y
g L

4 N— Riparian Habitat
Sve! ,.?‘f,...,;» 0 e Forests and Wetlands

Biodiversity



Hungary 1
19901992




Imre Vass

Dragonflies and Forest




LargesRiparia ripariaBreeding Colonies in Europ®r. Tibor Szép
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