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Abstract:

This presentation discusses the implementation of component-based
software design in Eco-hydrologic modeling. As a first step, we present
development and integration of a radiation component that uses the local
topographic variables to compute shortwave and longwave radiation data
over a complex terrain for modeling Eco-hydrologic dynamics. This
component is integrated to a central element that develops and maintains a
grid, which represents the landscape under consideration. This component
communicates with various other components such as ‘vegetation
component’ and ‘soil moisture component’. This component is adapted from
the Channel-Hillslope Integrated Landscape Development (CHILD) Model code
and has been enhanced. This study demonstrate the advantages of adopting
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omponent-based software design such as

improved flexibility,

interchangeability and adaptability.

Geomorphic Processes

Clear day direct solar radiation Kqir af the surface:

Physics:
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8. Is the declination of the earth

A: latitude of the location
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y: surface aspect angle

w: hour angle

+ cos( sin(S ) cos(¥ ) cos(@ ) [':Day angle
+cos( sin(S) sin(@ ) . Isc is solar constant

.u

Total

Eois eccentricity correction

2ax DOY
365

-5 — | Ker

ker =1, £y 00 sE)

1+ 0.03 3: 8 is solar zenith angle

@

sr

a =sm(0) cos(A) sin(.S) cos(¥) —sin(0) sin(A) cos(.S)

cos(d) cos(A) cos(\S) —cos(d) sin(A) sm(.S) cos(y)

K

2

o actbNP +3 —a

o ac—bIP + -
=sin —
b™+c”

=sn ——
b™+c°

)

R
-

0,

-~
- -

c=00s(O)six ¥)suA.S)

esults:

N
o O
J
'

—
o

o

O
PAVAVAV L 2

AV ,

No Uplift

r

cing tel
sing te
te

Slope [deg]

Easting (m)

South facin

North
North facin

initialize ()

Easting (m)

1.

2.

Northing (m) Northing (m)

SI2

Figures: [LEFT] Annual solar radiation for 32°N (SE Arizona Site)? [RIGHT] Simulated landscapes for uniform (Rad OFF)
& spatially distributed (Rad ON) solar radiation for different uplift rates
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6f f:=20.15
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., <0.065

v

n is turbidity factor

m is the optical air mass

a Is the solar altitude

Total Incoming Shortwave Radiation: Horizontal Surface
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Your Components Here ...

Fluvial Processes

C++/CSDMS Framework:
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read input configure model

nitialize mesh

set up variables loop time

read inputs —— call update ()

update_until ()

compute flat surface

radiation factor update time

initialize output files
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update ()

initialize (

update_until (

call flow routing component

compute slopes along edges

compute local aspect

compute radiance factor

compute net shortwave radiation

compute net longwave radiation

fin

finalize ()

alize

— check mesh owner

finalize mesh

delete mesh

close output files
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