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Overview
« Background on Functional Process Zones

 GIS Automation and Methodology

« Results of Preliminary Project on Kanawha River
Watershed, WV
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River Continuum Riverine Ecosystem

Concept (RCC)

Synthesis (RES)

- Linear model — Rivers viewed as
continuous, longitudinal gradients
of physical conditions.

- Clinal view — predicts gradual shift
in ecological communities and
ecosystem properties as you
move downstream.

- Scale dependent

« Stream order used to measure
change in size of system.

« Rivers viewed as non-
continuous, repeatable
hydrogeomorphic patches.

« Ecosystem structure and function
vary by patches (i.e., zones).

- Less scale dependent — patches
exist at many scales.

« Functional process zones (FPZs)
describe patches at the reach-to-
valley scale.

« FPZs reflect hydrogeomorphic
functions that shape sections of
riverine ecosystem and impact
ecological communities and
ecosystem properties.
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Functional Process Zones

- Identify structurally and functionally similar river segments -
Improving bioassessment, monitoring, and restoration
activities

Environmental Applications

- Aid in river classification
« Help determine monitoring design and assessment
 Help identify appropriate reference conditions
- Help determine ecosystem services
—River rehabilitation
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GIS Data Layers

Praclipitatlan MNata

Requires the Calculation
of 13 Dependent and
Independent Variables

HydrogeomorphicVariables

N

Geology Data

P
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11 of the
variables
can be
extracted
using
GIS
¥ analyses
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Digital Elevation PModeal

Stroam Linos

Aaral Fhotographs
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Catchment
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River Channel

Variable

Mecan Annual Precipitation
Geology

Elevation
Valley Width
Valley Floor Width
Valley Side Slopes
Down Valley Slope
Valley Width : Valley Floor Width

Sinuosity of the Channel Belt

Width of the Channel Belt
si it fthe Ri cl I

Channel Planform
Number of Channels
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Seven Required Input Datasets

- Hydrography

- Digital Elevation Model
« Precipitation

« Geology

 Floodplain

« Microshed

« Channel Belt
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KU Channel Belt

« A band running along
valley floor that
contains a meandering
channel

 Variable: Channel Belt
W o : Width and Channel
s Belt Sinuosity.

b, 4

Kansas River, KS
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KU Microsheds

« Created using ArcHydro
to help identify the valley
peaks.

« Qutline of Microshed
identifies valley peak at
transect intersection

- Variable: Valley Width

Kansas River, KS
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KU Floodplain

- MATLAB® based
floodplain (FLDPLN)
model

« Uses backfilling and
spillover flooding
procedures to determine
depth-to-flood value for
each pixel in surface
raster

- Variable: Valley Floor
Width

Kansas River, KS
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Organization

- Geodatabase (personal vs. file)

—Has feature datasets for each variable that requires
complex analysis.

—Reports all results to Master Table.

-7 Kanawsaha_5050001.gdb
+ ﬁl Rivers
+ @ SideSlope
+ ﬁl Smaothing
+ @ WalleyFlooriiidth

+- KR valleywidth

Kanawaha 5050001 MasterTable
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Conventions and
Unit of Analysis

- Important be able to track segments through the entire
process.

» Need to establish unit of analysis

—Use points generated along stream at user defined
distance

—Each point attributed with river name and distance along
the stream

—Transects
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Sampling Points

« Sampling points are created through series of event tables
- Each sample point has row in the Master Table.

« Precipitation, Elevation, Geology, Down Valley Slope, and
Sinuosity extracted directly from sampling points

- All other variables require use of transects
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Transects

 Transects generated perpendicular to each sample point

« The slope of hydrology line at sample point determines angle
of transect

- A creative solution needed. High resolution hydrology had
too many minute changes causing the transects to generate
at odd angles.
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Transects created using
original hydrology
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Transects created using
smoothed hydrology
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- Built in VBA and accessible through customized toolbar

« First tool sets up the geodatabase (named for the input
hydrology layer), Master Table, and sampling points

« All user inputs recorded in text file automatically saved to
default temp location

Welcome
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& Attributes of Kanawha_Finall0k_Master Table

SegmentID | Unit| Mean Annual | Geology| Elevatio| Valley Width | Valley Floor Width | Ratio VW to VF | Left v Slope | RightV Siope | Down v Slope | SineLCB | SineRCB | Channel Belt Width| Sine RC | Planform | X Coord | Y Coord | *
| |KanawhaNewRiver 0 km 1041 allwvium | 164.157 8004.918217 110122027 7.269134 <Null> 0016385 <Null> <Null> N> <Null> <Nl <Nul> 1129960.1 5441531
| |KanawhaNewRiver_10 km 1053848375 allvium | 164399 3133.826058 1967523172 1592777 0041128 0131058 -0.000024 <Null> N> <l | 1048425 <Nul> 11388523 -57865.65
| |KenawhaNewRiver 20 km 10893881 alvium | 165917 3798.390194 1797103113 2113618 004625 0087295  -0.000152 <Nul> Nulb> <Null> 1070166 <Nul>  1146546.9 -63167.56
| |KenawhaNewRiver_30 km 1073353106 allvium | 165.182 2620.449962 1683.080557 1556937 0522863 0055468 0.000073 <Nul> Nul> <Null> 1048412 <Nul> 1148185.6 72563 98
| |KanawhaNewRiver_40 km  1068.126304 allwium | 164331 1985562002 1446611082 1372561 0410861 0164163 0.000085 <Nul> N> <l | 1061522 <Nul> 11456209 -8162858
| |KanawhaNewRiver 50 km 1060/alluvium | 166316 1911.793268 1444 558256 1323445 0718377 0270355 -0.000199 <Null> N> <Nl | 1061755 <Nul>  1152589.6 -87964.41
| |KanawhaNewRiver 60 km 1068537876 alvium | 172142 2811678346 1107091541 2539698 0210909 0085329 -0.000583 <Nul> Nul> <Null> 1461532 <Nul> 1159405.0 -88568.18
| |KenawhaNewRiver_70 km 1086094456 allium | 171892 2152.000629 1481500493 1452634 0097954 0011545 0.000025 <Null> Nulb> <Null> 1224584 <Nul>  1160721.1 -96627 48
| |KenawhaNewRiver 80 km 1112231751 allwium | 172521 2527.287366 1602006439 1577576 0088385 0221692  -0.000063 <Nul> Nl <Null> 1201507 <Nul> 11659084 -103136.1
| |KanawhaNewRiver_90 km  1119.042781 allwium | 172595 2476.600981 1688832038 1466457 0093637 0746032  -0.000007 <Nul> Nul> <Nl | 1262471 <Nul> 11738293 -1031473
| |KanawhaNewRiver_100 km 113117885 allwium | 172781 1970.468874 1103.148488 1786223 0291306 0354656  -0.000019 <Null> N> <l | 1081944 <Nul> 11824396 -1085072
Records 1[0 b [m|  chow A Sokcted | Records (0outof 727 Seleted) Qptians - '
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| of the Kanawha River Basin

« ~ 32,000 km?
« Highly constricted mountainous system
- Special Features:

— Contains waterfall that limits species
migration.

—The oldest river in North America.

—Rivers with significant free-flowing
sections & good water quality.

—RIivers with minimal or no
Impoundments (i.e., dams).
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River Typing

« Cluster analysis is used to identify groups of sample
segments with similar hydrogeomorphic characteristics (i.e.,

FPZs)

2 Group 11 1.2
Solution i Lowland
™ si - Upland and midslope
k| Bru_tp zL|1 | 23
40% similarity Upland Il:;lzupe Lowitand
[ Group
Solution
57% similarity a1 iz 33 34 a5 1
Constrained, Constrained, Upland open Open valley. Open valley, Unconstrained,
high energy  lower energy  valley, high higher energy low energy low energy
ROETHY.
12 Group Solution
T5% similarity
a4 42 a3 44 45 A6 a7 48 43 410 an 412
Moderate valley Gorge Constrained Upland open Open valley, Pocket — Open Open Anabranch Sinugus Distributary Reservoir
constraint, high lower energy Yalley. high transitional floodplains  valley, valley, Anabranch
energy energy slope high low energy
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Next Steps

Environmental Application of FPZs

« Development of monitoring design sampling plan based on
FPZs for the Kanawha River watershed

—Field work scheduled to begin Summer 2010

GIS Application of FPZs

« Conversion of VBA scripts to Python

« Completion of FPZ calculation for the Kansas River
Watershed
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