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1. The CanWat model as a tool: concept and drainage approach
Example calculation for a single tree

Measuring site and equipment
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1. The Canopy Water Balance Model (ot published yet)

Numerical Model

Requirements

 flexible tool for investigation of interception process
* interactive work with source code

« high spatial resolution

* long time-series

« large areas

Realisation

 diagnostic model: driven by measured data

« Modular structure in R: modification of subroutines
« Scalable : identic parameters for each resolution

« Variable time-steps: 1s-3600s

« Numerical solution of differential equation: Runge-Kutta
approach of 4th order

TECHNISCHE .
@ UNIVERSITAT Drainage in Interception modeling Folie 3 DRESDEN \
DRESDEN . conce Pt Nl



1. The Canopy Water Balance Model
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1. The Canopy Water Balance Model

Governing equation

dC_P T—E—D)/At

C... storage, t... time, Dt ... length of measuering interval
P... brutto precipitation, T ... throughfall, E... evaporation,
D... Drainage

dC

— =Pl —pr) — E(C) —a- el (€=5) 4 Z Dzi-1(1 = prz)
Z

pT ... throughfall coefficient, S... storage capacity
A defines drainage in case of C-5=0
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1. The Canopy Water Balance Model

Meteorological conditions as profiles and Evaporation (Penman-Monteith
Resistance network)
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1. The Canopy Water Balance Model

gross precipitation
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1. The Canopy Water Balance Model

Storage parameters and scaling

D = Dmin, - eP1(C=51)
D in mm/min

h ol L L L L L L

/////////

, Dmin,
Dmin =
51
b
h=-2
51
PAD
b PAI
D=S-Dmin-e\" S //60
D in mm/s
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2. Example Calculation for a single tree

Gross precipitation in mm; timestep 77 x 2min

@ |
lo_
o
o

Filling of the storage in mm Drainage in mm

Evaporation in mm

0 ' l%.21

Example calculation: Bulk rainfall for a single tree
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3. Measuring site: Anchor Station Tharandter Wald

Canopy parameter derivation: Regression analysis based on relation between

throughfall and gross rainfall for the stand

S... storage capacity, Ps... canopy saturation point, p ... throughfall coefficient
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Left figure: complete data set with two regression lines, right figure: enlarged cutout of same data set with focus on intersection point
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4. Research questions

Research Focus: Drainage

1. Many models (Aston, 1979; Vrugt et al., 2003) use the exponential

drainage approach by Rutter et al. (1971) or similar approaches
(Massman, 1983). How viable are exponential approaches?

» Using rainfall and throughfall data from the stand, the CanWat
model will be calibrated with canopy parameters derived from
measurements of the site

» Validation of the currently implemented exponential approach
(Rutter 1971) with data from the throughfall gutters
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4. Research questions

Research Focus: Drainage

2. How is drainage described in other interception models? Are there
better alternatives to the exponential approach or improved versions?

» Testing drainage approaches from literature e.g. drip equations
given in Navar (2019)

» Development of combined or new approaches to describe drainage
» Calibration and validation for the stand

3. In reality, drainage most likely occurs before saturation of the canopy is
reached. Can this effect be implemented in interception models and is it a
viable attempt to improve the description of the drainage process?
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