atershed concepts f
community
environmental pla

Dale Bruns, Wilkes Univ
USDA Rural GIS Con

¢ Traditional watershed delineation
} had been done manually using
contours on a topographic m

ap.
*1

1=,

Outlet Point

A watershed
boundary can be
sketched by starting
at the outlet point
and following the
height of land defining
the drainage divides
using the contours on
a map.

US-L Tributary
Watershed Delineation ji

Lackawanna River Corridor Association

groups usually
focus on smaller
watersheds at the
community level

Purpose and Objectives

je background on basic concepts in watershed, stream,
river ecology

Unifying theme — streams are connected to their watersheds and

Land use is @ major impact on watersheds and stream and rive

Review hydrologic cycle relative to land use impac
— Flooding

— Stream channel impacts

— lllustrate examples of land use impacts to streams

¢ Introduce GIS and geospatial data of wati
— Weather and Climate are drivers — Hydrologi
— Three major factors — slopes, soils, land u
— lllustrate examples of GIS data applied

Upper Susquehanna-
* Lackawanna Watershed's
* Relationship to the Chesapeake
Bay Ecosystem
Y




Straight riffle
pool

thalweg
line

Sinuous

riffle
or cross over

Fig. 133  pools snd bt s () o ~ Channel discharge. Discharge
I Sercam Corridor Resterstion: Principls, Processes, and Practices (1098). o B Diachorgs
Inlemponcy Stresm Resiontion Working Group (15 fodernl sgencics (FISRWG). Interagency Stream Restorstion Working €

Stream connection to the
terrestrial environment:
floodplain

S .

= Siream_ tla'nk

"

- = 3

Floodplain — canyon wall to canyon wall
- ._' .5 ey




Note the “forest” community
within the canyon area which
constitutes the riparian zone

Floodplam canyon
wall to canyon wall §

). 1.10b — The three major components of a stream comidor in different setlings.
in Stream Comidor and Practices, 10/98,
By the Federal Interagency Stream Reslorabon Working Group, 10/98 (15 Federal Agencies of the U5

Riparian forest debris helps
stabilize channels and
provide aquatic habitat

L
Dry, stream channel “etched” in the canyo
by “torrential runoff” during desert sto
riffle structure with meanders (scale:

STREAM. .,
CHANNBlw=2"

& FLOODPLAIN

— .
Example from arid shrub-
steppe ecoregion

UPLAND FRINGE-' .

Fig. 1.10a - The three major components of a stream corridos in different setlings
In Stream Corridos Principl and Practices, 10/88
by the Federal Interagency Stream Rsa‘ara‘mn wmmg Group (15 Federal Agencies of the US)

[ WMouriaim Readwater stireans
ourkain REAAwater sreams g, re from Miller (1990); Wadsworth Publishing
flow swiftly down steep
slopes and cut a deep  COMPpany. Cited in the FISRWG (1998).
V-shaped valley Low-elevation streams
Rapids and merge and flow down
waterfalls are gentler slopes. The
Lommon, valley broadens and and meanders siowly
the river begins to across a broad, nearly flat
meander. valley. At its mouth it may]
divide into many separate
channels as it flows across
a delta built up of river-
borne sediments and into

the sea, l

At an even lower
elevation a river wanders

Zone 1 - Headwaters

- Coarse sediments Zone 3 — Depositional

- Steep slopes - Fine sediments - flat terrain; sinuoug




Headwater
Streams to
Rivers

*Bed material particl

(grain) size (d)
- decreases down!

rainfall rainfall
75 inches'hr 1.5 inchesfhr

i
'S‘r:':\w\"f-“"“

infiltration infiltration

. .15 inchesfhr I 1 inchihr

A, Infiltration Rate = B. Runof! Rate =
rainfall rate, which is less than rainfall rate minus
infiltration capacity infiltration capacity

Fig. 14
In Seewen Corvidor Restorsion: Frincipies, Processes, st Practices (1/5%).
[e— '

Principle Effects of Land Cover on
Watershed Response

Precipitation

Evapotranspiration

> Interception
- » Runoff Volume

> Peak Flow

> Sediment Yield

» Water Quality

» Infiltration
» Groundwater

Four stream and river
sizes along the
continuum

TG TV ST TToTT T G e )

10% 20%
runcff runafT
25% shallow 21% shaliow
infiltration infiltration
25% deep 21% doep
*’ infiltration + infiration
MNatural Ground Cover 10%-20% Imparvious Surface

35% evispotranspiration

@ @ runat @

20% shallow 10% shallow
infiltration infiltration

15% deep 5% deep

g infiltration ~= infiltration

35%-50% Impervious Surface

30% evapatranspiration

T5%-100% Impervious Surface

. Unlfvlnq watershed concept: Streams and rivers are
strongly connected to their terrestrial watersheds
Characteristics and factors?— Practical examples

illustrated

— Stream channel morphology ( - Salmon R., Idaho)
— Stream water quality and turbidity ( - Salmon R., Ida
— Channel erosion — flash flooding (Aravaipa Cr., Ari
— Urban waste and raw sewage in urban stream
— Biosphere Reserve and native culture and la

— Biosphere Reserve - glacial runoff and wat
Paine, Chile)

— Acid Mine Drainage in Solomon’s Cree




Pristine Rocky
Mountain stream?

This is the
real, natural




CHINA'S ADMINISTRATIVE REGIONS |

Best Management Practices
(BMP): Sediment Retention Basins

Intensive land use is the typical situati
human ponulation d

GPS for locating (inset) sampling sites:
Fan Jing Shan Biosphere Reserve, China

Fanjingshan Biosphere Reserve




Bio-monitoring at sampling sites:
Fan Jing Shan Biosphere Reserve, China

High peak area:
Fan Jing Shan Biosghere Reserve, China

Southern terminus

Glacial till in
Rio Paine

Torres del Paine Biosphere Reserve, Chi

High peak in the center of the

500 year old Buddhist sanctua

Satellite Image for Field Reconnaissance
Torres del Paine Biosphere Reserve, Chile

W NS S False color
Landsat




Torres del Paine Biosphere Reserve, Chile

Glacial till in

e g—

GPS for locating sampling sites:
Torres del Paine Biosphere Reserve, Chile
—

Environmental Field Work: GPS locations of

Persistent Water
Quality Problems

Focus area —
Tobys Creek

¢ DRIVER of Hydrologic
Cycle
— Climate and
— Weather
¢ FACTORS for stream
dynamics
— Slopes
— Soils
— Land Use and Land Cover |




ArcView GIS 3.2a

9] 1)
! CityGreen and TR-55 Rainfall Type and Precipitation

FACTOR 1:
BEOPES

GO
Soil classes only
+ Usually adequate for model
~ Used in modeling to calcu
» The Curve Number |

predict the runoff prc
particular soil and gr

characteristics
derived from
DIGITAL
ELEVATION
MODELS (DEM)
TO REPESENT
SLOPES

T

05 BB,
04 FELEN-LINL
SLinL

;g.' fu

FACTOR 3:
Land Use - Land Cover

NLCD 200

Cover Dataset)

— Circa; 1992
« Classified satellite
imagery
— Modified Anderson
level 2 classification

— Formal accuracy
assessment




PA GIS Consortium

WWW.pagis.orqg

www.ruralgis.orqg

-
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