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Geomorphic Setting

Source: Colorado Plateau Geosystems



Human Intervention




OBJECTIVES

1. Examine and “describe”
watershed conditions related to
hydrologic processes.

Sediment| Size

2. Examine surface flow regimes
under varied climate conditions.

3. Evaluate channel characteristics
relative to watershed setting (and
hydrology).

Degradation

Aggradation

Stream| Slope
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CLUSTER ANALYSIS

* Minimize within cluster sums of
squares

* |terative process
* K clusters defined by user

DouglasDuhaim.com

Crawley (2007)
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Surface Geology
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eomorphic Response Units (GRUs

GRU 1: Metased., C Soils, Till

GRU 2: Clastic bedrock, Till

GRU 3: A Soils, Glaciofluvial

GRU 4: Poorly Drained

GRU 5: C Soils, Moraines

GRU 6: Relief, Till, Plutonic

GRU 7: High Relief, Bedrock

GRU 8: B Soils, Carbonate, Agricultural
GRU 9: Developed, Glaciomarine

100 Kilometers
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HYDROLOGIC CHARACTERIZATION

* Linear Reservoir Theory:

* Discharge (Q) is linearly related j Rising | Crest | Recession
Limb I Limb
to the storage (S) by a constant e T~

(K).22
Q llength3] K[ '1 ] % S llen?th3]

time time

Discharge

e Form of function can be
estimated from streamflow
analysis.3]

Adapted from Gupta (2008)

1: Chow (1969); 2: DHI (2012); 3: Kirchner (2009)
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HYDROLOGIC CHARACTERIZATION

* Linear Reservoir Theory:

* Discharge (Q) is linearly related | Rising | Crest ; Recession

to the storage (S) by a constant |
(K) [1,2]

Q llength3] K[ '1 ] % S llen?th3]

time time
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Discharge

e Form of function can be
estimated from streamflow
analysis.3]

Adapted from Gupta (2008)

1: Chow (1969); 2: DHI (2012); 3: Kirchner (2009)



HYDROLOGIC CHARACTERIZATION

* Linear Reservoir Theory:

* Discharge (Q) is linearly related

to the storage (S) by a constant
(K) [1,2]

Q llength3] K[ '1 ] % S llen?th3]

time time

e Form of function can be
estimated from streamflow
analysis.3]

1: Chow (1969); 2: DHI (2012); 3: Kirchner (2009)

Discharge

rest | Recession
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Adapted from Gupta (2008)



e USGS gauges (14)
e Currently
operational

* Continuous
Discharge
measurements

* Drainage Area less
than 100 km?

e Limited dataset, but
some spatial trends
observable.
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OBJECTIVES

1. Examine and “describe”
watershed conditions related to
hydrologic processes.

Sediment| Size

2. Examine surface flow regimes
under varied climate conditions.

-
R )

7 kA% e
=& L2 ; Prts

3. Evaluate channel characteristics
relative to watershed setting (and
hydrology).
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Cromwell Brook

(Modelled)
Bar Harbor, ME

North Fork Eagle Creek Otter Creek
Alto, NM Bar Harbor, ME




Cromwell Brook
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1 Rainfall and Snowfall

Evapotranspiration
Canopy Interception

Overland Flow

\ Channel Flow

o
I .. S Snow Melt
......ﬂ! Two-Layer Water Balance
X vy

-
Groundwater Flow



WATERSHED MODELING

o Northwest River Watershed Simulation Results
Precipitation: T ! ; | ; " " :

Model: 110 cm/yr | !
Observed: ~120 cm/yr |
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Climate Projections: Coupled Model Intercomparison Project Scenarios: Delta Method

(CMIP5) * August Airport Weather Station

* Current: 1987-2017
e Future: 2070-2100

* A1B Conditions- Rapid economic growth with the global population
peaking mid-century and declining thereafter. Rapid introduction of
new and more efficient technologies balanced across all sources.

CMIP5 Maine Projections

Snow Melt Timing, Northwest River
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Hydrologic Fingerprint Residuals: Most visibly
significant change is in snow melt timing and
magnitude.

Changes in flow dynamics within and
across study watersheds.

Northwest River Cromwell Brook

Flow Duration Curve, Northwest River
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1. Examine and “describe”
watershed conditions related to
hydrologic processes.

Sediment| Size

2. Examine surface flow regimes
under varied climate conditions.
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3. Evaluate channel characteristics
relative to watershed setting (and
hydrology).

T
.
.
-----

Degradation

Aggradation

Stream| Slope



| Watersheds  Hydolgy  Chanels
HYDRAULIC GEOMETRY

* At-A-Station: * Downstream Geometry:
* How velocity, depth, and width « How cross section dimensions
vary in a channel cross section as a change as a function of drainage
function of discharge. (contributing) area.

channel widih, w

mean depth, d=A/w

: ; ,
cross-sectional areq, A — Dudley (2004)

Leopold and Maddock (1953)

Kenneth A. Bevis © 2013




Data Collection
e Stations =45
* Drainage Area Range = 0.03 — 170 km?
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At_A_}Sta'tlon Geometry 102 Downstream Hydraulic Geometry Relations
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