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VPDrought
A novel approach to disentangle atmospheric
and soil drought in a natural Scots pine forest




Site

Scots pine forest in the dry inner-alpine Swiss Rhone Valley







Manipulations

Soil water availability

> lrrigation: double amount of mean annual precipitation (+600 mm)

» Roof: halve the amount of annual precipitation

e TSI



Manipulations

Soil water availability

> Irrigation: double amount of mean annual precipitation (+600 m

)

» Roof: halve the amount of annual precipitation

Atmospheric water demand

> Spray very little water drops into the air:

reduce the vapor pressure deficit (VPD) by ca. 25%
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VPD reduction

VPD reduction
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Effects on stem diameter
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Stem diameter
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* 9trees
* Individual tree time-series standardized and avaraged
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Stem diameter
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» Only compare temporal differences!
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Stem diameter

normalized measurement values
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Stem diameter

normalized measurement values
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standardized measurement values

2024 irrigation
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2025 irrigation

"‘1 *"*J'ﬁ“fa i
" T t,ﬁuﬂn‘,l
f I |'|11Ir'|| 1 |f||| I
||'I.f||,u F|,' ||1r|| 1.“;[ I.“ ”IlilI” I, '“|I ‘|' 11” f|ll||r|' |'I||'|, ﬂ' I]MI i
1 " ||I |N| I Ill ||IH |
;1;1
W'fnL
ﬂ Y i
f
1

i
1

irrigation + VPD reduction

ﬂ i f
I.' m mﬂ’u“'.hﬁ- mﬂlﬂf ‘lhﬁmt.mﬂm1lqwl.,"“-,%wv%,mﬁ,‘iL.ﬂﬂm'w'a‘ ;l.n!‘m'%%

B g iy iﬂ

roof + VPD reduction

. f
L] .“'l |1J
un-'-.u. Ir lllillll l I' llhl|'|1ll1l\||||“||}“|,l I
ot Lrn fl |,h I|II JIII ||1||1|'|1 II I ,' .I\ |II| \ II‘ ||1" 1 I||.I|I |||'|||| |
lll{.'l,' .','- | Il\ll I\l I,j I] |1|I| | ||'|| llJlll '1J|]|I |' |||

IJ.'I.. i ] |
i ||' |' ‘|| il ]1] i '|‘ ' I

Mai Jun Jul Aug Sep Okt



standardized measurement values
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standardized measurement values

2 0 2 4 irrigation
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standardized measurement values

2 0 2 4 irrigation
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standardized measurement values

2 0 2 4 irrigation

fl

‘m l,'
i i i' "”, Wy
M hlu"" rl'llllll ‘”HI’“ 'III I

| i 1 Ll il LI
" lluln‘,mlr;w Jpr IIF1 MTF J‘l I|||| “| I\H'llflﬁnl;l I ‘III i [
1ot
r'.l "i.' |J”ILI i
I l”””

[

irrigation + VPD reduction

roof

(. ™y

g R i l'M“ Vi ‘A‘MWHF'MM -

roof + VPD reduction

[l h [ 1I'. r|J 1
I l| ],I | || |1|| |]|I | I| | .'|-'-' | il i p
i ‘f '1 | I |I ,I II|| ||| || i “ fl " I
gl ! ||I | | ,|.|||.||II | -l | |
||I||I ”'II | It | I| |Il'|| 1! ”'| l.l,l"l Ll I|”'|I|I,|1Ir | fl

Mai Jun Jul Aug Sep Okt

2025 irrigation
tfi'-’ .H,llllll" II||'| IJhl 1

|i'| |

.rJ '||. | T l

f T '| 1I f'n i |f||| 1
I,'LN ,,Il ..1! il Am el '“II ‘|' 1"I fllhlr'l |'in'|. ,I ]H]l i

1 || i il 1) |,"|'|I |I'|| ||

,11."
W'fnL
4 {ull

irrigation + VPD reduction

roof

W’”" WWI”}W ‘““ fvh )l” I’H 1’ ﬂl Mﬂf , Mhﬂw wmw

roof + VPD reduction

| I T I| l |||
A n'.' u' ""f" i
”IlTl’ll 'J‘lll\" T

r|'I|1 ||I i :uH]h]
0 U1|.' |II'I|III LA |||II | I|||1 “-" III'|| ! l' im ||Il|“ { ll“ll l l“ f
{1 il I‘\' 'n!h '“'lh I ff'l'hu-"".a,.u ! i

| i
i, Iill‘ 11 |I|I||'

Mai Jun Jul Aug Sep Okt



standardized measurement values

2024 imigation 2025 imigation
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standardized measurement values

2024 irrigation
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standardized measurement values

2024 irrigation
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standardized measurement values

2024 irrigation

I.' A 1l Illl|l f[Jlllliﬂlr f LT

i ‘”'L‘!”f f'll'Ji!.'Tfl'hq"\1"1'” "'] T

(e i i

1.1 !F FJF .
1l
r|”'|”|"il'

[

irrigation + VPD reduction

“ h
o VW
WH#W"’WW Wyl ullblh'lf | ml‘flhﬁﬁ' e

i
"l‘;‘/ Myt

roof

Mfif le

iy it i l'M“ (i i Wﬂr.wm“lw' ! %

roof + VPD reduction

f '| [ -'l‘.'.#'u_-.'- " [ |
II | | HTE
‘ﬁ, " ﬂ III|I|I|I|‘|'|.I II |I| ||I| IllllluI II-|| |.'l i
]'I ||'" LA I Rl
i l lF
ity [II l

I;':" |I'|
il

Mai Jun Jul Aug Sep Okt

2025 irrigation
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Effects on stem sapflow
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Preliminary conclusions

> Trees exposed to high VPD show a conservative water regulation

strategy
> Trees exposed to reduced VPD seem to have higher transpiration rate
> Faster depletion of water resources

> Higher water stress in second half of the season




Preliminary conclusions

» No obvious difference in water regulation strategies of
trees by different VPDs . 0
» Trees profit of reduced VPD in second half of the season \
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> Same effect of reduced VPD as for roof treatments 'LQ
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Preliminary conclusions

» Weather conditions and the occurrence and sequence
of certain conditions/events have a major impact

» Important thresholds and non-linear processes involved

The interpretation is a challenge - it remains exciting!
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