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Motive for this study

e Evaporation is a major component of the water cycle

Asia
e Current focus often on transpiration mw->1 et
Runoff (%) —» of precipitations
e Evaporation: .
- Transpiration =
 Interception s
« Canopy == ” 8
- Forest floor s —
- - ﬁ:‘
« Soil evaporation § .
N— i ) O ey . 7 080 km?
« Open water evaporation ) N I
i .- ""‘ﬁ'\/ 35%
v
Source: FAQ Aquastat, Peter H. Gleick, Water in Crisis, New York Oxford University Press, 1993, PHILIPPE REKACEWICZ - FEBRUARY 2
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Interception in forests
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Importance of interception:
example of a beech forest

Belgium [ J
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Canopy Forest floor Total T S

Beech | Summer 15% 19% (22% of Tf) 34%
Winter 7% 20% (22% of Tf) 27%

Gerrits, et al. 2010 (Hydrological Processes)
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Challenge:
From plot to basin scale

Possible solution direction:

» Developments in Remote Sensing products:
 Radiation

Rainfall

Surface Temperature

NDVI

< ENERGY BALANCE

% N, i
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Challenge:
From plot to basin scale

On the plot scale:
Find relation between the water and the energy balance

Measured @ plot Measured @ plot

U 4

WATER BALANCE > [ ENERGY BALANCE }

i

Remote Sensing
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The interception plot

Huewelerbach catchment

Luxembourg

Legend

DEM
a.m.s.l.
High : 402 m

. Low:289m

I nterception plot
. Meteorological station

— Stream

0 115 230 460 690 920
e e Veters
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Water balance:
Canopy interception equipment

B, Beechtree jwith sap flow

*  Manual raingauge
e s @ Recording pluviograph

. . 12 Maters e Throughfall gutter
3 gutters (2 m) = tipping bucket v F o B
. DTrae

81 pluviometers = manual (2-4 weeks) Sl T—
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Water balance:
Forest floor interception equipment

o |
M«s

geotex’hle

.......

weighing
device

Gerrits, et al. 2007 (HESS)
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Energy balance:
the parameters

10 m

T —
2008/11/15 - 00:00 UTC

T

328 360

R\ (http.//landsaf.meteo.pt)

DSLF

430 Wim®

4

entre de Recherche Public

abriel Lippmann

P
TUDelft e

Q@

10 | 16
http://www.interception.citg.tudelft.nl




Energy balance: C, 5% =R, ~H-1E-G
the model H = f(T, T, 0.)
R | Rsd AE = f(0ger o, 9a)
G=1(Tg.T)
(1-Cv) RLl C RLl Cy RSl (1_Cv) RSl

A

RL 1 (Tsk)

|
e~y o—r TSk’ qSk
Forest fioor ° - T

(1-0) Re |

o— Tip Qi

Urjgzjctrz)iee] zor)e

N, &entre de Recherche Pubic D€ Ridder and SChayeS, 1997 (Am. Meteo. SOC.)
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06-Mar-2008 until 31-Mar-2008
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UM

T T T T T o —
| I I I I o)
R N === === e H-———=== [ i
I I I I I N
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
.\ JER [, [E ~N
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
Lo Y B [ ®wn
| I | | I -
I I I I I
I I I I
I I ' I I
I I I I I
I I I I I
I I I [ ) I I o
I I I I I
I I I o I I
I I L I | I
i - T N [t A
I I I I |
| | | | ]
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I | 0
e - F-————- R - - -~
I I I I .d o
I I I I I
I I I I I L]
I I I I I
I I I I L 2
I I I I I [ ]
I I I I I
I I I I I
I I I I I
I I I I o O o
) N 1) — e}
N — o
‘I
[o/ww] *'3 perenuis
T T T T T T T T T
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
Lo NI L e}
T T T T T I I I I —
I I I I I I I I I
I I I I I I I I
I I I I I I I I
I | I I I I I I
T T ety \\T\\\T\\\T\\\T\\\m
I I I I | I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I
S O O U A B I A B
| | ] | i | | | —
I I I I I I I
I I I I I | I I
I I I I I I | I I
I I I | I I | I I
e e e e e - - \T\\\,\\\\u
I I I I I I | I I
I I I I I I | I I
I I I I I I I I
I I I I I I I I o
Y A NN BN (R < I N R
| | | | | | | | —
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I | I I
F- T~~~ T~~~ T~ ~~"T-~~"r——"K\~ b Saiaiatate Ralatate I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
vy [ P (e ]
I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I | I
I I I | I I | I
e N \\\,\\\\4
I I I I I I
I I I I I I |
I I I I I I |
I I I I I I
F-—t-——t—-——t—-——t-——pF-——--—-- 4 - - -4 N
I I I I I I | I
I I I I I I I I
I I I I I I I | I
I I I I I I I I I
1 1 1 1 1 1 L 1 1 o
@ © <t N o [ee] © < N
— — i — —
‘I
[ww] Y3 wnooe parenwis

Obsened E; [mm/d]

Obsered accum. E, ; [mm]

accum. P

[wiw]

02/04/08

28/03/08

18/03/08

13/03/

08/03/08

03/03/08

[uw gww] 'y
n

0.
1

net

00 —————————mmm -
0

400

[;w/ml 3Y

02/04/08

28/03/08

23/03/08

18/03/08

13/03/08

08/03/08

03/03/08

o]
i
<
i

<
=
()]
e
>
=
[@)]
=
<
c
i)
)
Q.
(]
o
P -
]
-+
=
=
=
=
=~
o=
o
B
=

Centre de Recherche Public

Gabriel Lippmann

N,
.

TUDelft




J0-May-2010 until (G-Jul-2010
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Conclusions

» Energy balance model shows reasonable results, however:
« Extreme weather conditions (snow, thunder)
« Temperature sensitivity of observations

e Future:
« Including canopy and coupling
 Using more RS products
 Upscaling
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