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Motivation

Climate Surfaces

Mean 1963-2010 Anrsal ARC2 Rainiall {mm day)

Doy Arevact Ccbe ot ARG Rairtat 1902074

Annual cycle of ARC2 rainfall (mm/day)
over Africa domain

Spatial mean of annual ARC2 rainfall
(mm/day) at a 0.1° resolution over Africa
from 1983-2010
NOAA NCEP CPC FEWS Africa DAILY ARC2 daily

. options — Columbia University
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Climate Anomalies
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Ot 8, 2008 bs May 37, 2008
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Map of ARC2 total
rainfall anomaly
(mm), plus
observed &
cumulative ARC2
rainfall time series
for Ondangwa,
Nambia, &
Maputo,
Mozambique for
southern Africa
rainy season
(10/1/08-5/31/09)

Scale and Complexity

Global { Cloud cover and CO2 levels control primary
energy inputs to climate and weather patterns

Prevailing weather systems control long-term mean

Meso . N :
ot conditions; elevation-driven lapse rates control monthly
¥ climate; and geological substrate exerts control on soil
chemistry
Topo Surface morphology controls catchment hydrology;

slope, aspect, horizon, and topographic shading control
surface insolation

story plants; vegetation structure and plant physiognomy
controls nutrient use

Nano Soil microorganisms control nutrient recycling

Micro ! Vegetation canopy controls light, heat, and water for under-
ﬁ

(Slide: Courtesy of Michael Hutchinson)

Topography

Sources

* National Map
= LiDAR

= IFSAR

* GPS

I ! E n Pictu ourtesy of David Maune

Types

= Contour and stream line data

= Remotely sensed elevation
data

= Surface specific point
elevation data




Sparse Data / Spatial Interpolation

Slide: Courtesy of Graeme Aggett
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Data Clouds / Spatial Filterin
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Light Detection And Ranging
Measures distance to, or
other properties of a target
by illuminating target with
light, using pulses from a
laser
Three components

« Airborne scanning laser

rangefinder

« Differential GPS

* Internal Navigation System
Generates millions of points
at relatively low cost ...

Final
DEM

Source
Data

Topographic attributes

Elevation (2)
Slope gradient (a)
Slope aspect (w)

Distance to the nearest ridge Curvatures (k)

Distance to the nearest
ridge
Downslope length
Upslope area

l! E n Slide: Courtesy of Bard Romstad
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Pre-Processing Decisions

* Source and granularity of DEM
used

* Presence and handling of F
spurious pits (interpolation)

* Choice of drainage enforcement i

option (if any)

* Choice of flow routing /// / \
algorithm T

* Dynamic character of key ( o \
variables and processes \

* It is the topographic shape that \f)

matters most!
) Maps: Courtesy of David Tarboton
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Topographic Wetness Indices

Net Annual Solar Radiation

Net Solar Radiation | By Season
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Landscapes | Fuzzy Classification

= Calculated 8 topographic attributes
= Elevation
= Slope

Profile Curvature

Plan Curvature

Distance to ridgelines

Solar insolation
Topographic wetness index
= Sediment transport capacity index
= Used a fuzzy k-means classifier to
identify 6 landform classes
= Assigns membership values to grid cells

= Assigns classes based on largest
membership values

Fuzzy Classifier

Crisp Landscape Classes
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Green Visions Project MIKE BASIN | Model Interface
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Subwatershed Delineation Spatial Granularity | LA River

= Drains 2,002 km?

{ o e NI ) = 1,783 unique stream
PV Y W R P R segments (links) in NHD
Plus

m 171 tributaries and sub-
catchments used for
MIKE BASIN model runs

= 11.7 km?2 (1,171 ha)

““* . CatchmontNode — Link Channel o .
+ Resgrvoir Catchments minimum map unit
"""""" - Raservair (with catchment) Noda
. Wator User
u Hydropower

Temporal Granularity | Volumes Temporal Granularity | Constituents
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NO3-N Predictions
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Santa Monica Bay Loadings

Questions?




