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Estimating dairy cows’ drinking water intake during alpine grazing 

using smaXtec bolus data: validation of estimated intake
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 Climate Change and impact on the water management on alpine farms

 Scope of the project

 Initial results 

 Outlook
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Water shortages in Alpine regions – a real problem

Source: (Freiburger Nachrichten, 2022) Source: (VBS, 2022)
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Water balance tool 
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Drinking water for animals usually accounts for the largest share

499

130

560

55

627

13

1189

695

0

200

400

600

800

1000

1200

1400

Water supply Water demand

W
a
t
e
r
 
v
o
l
u
m

e
 
i
n
 
m

3

Water balance for Alp “Il Bot” for the entire 2021 alpine season

Process water

Drinking water

Drinking water

Rainwater

Meltwater

Spring water

(animal)

(potable)



Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences

Case Studies: The farms A1, Furna

A2, Trimmis

A3 & A4, Matt

A5, Lenk

A6, Weissenstein, Albula
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 Formula (1) according to Beede D, 1993, and Meyer et al., 2002

 Formula (2) according to Cardot et al., 2008

Formulas for calculating water requirements (cows)

𝑊𝑎𝑡𝑒𝑟𝑖𝑛𝑡𝑎𝑘𝑒
𝑙

𝑑𝑎𝑦
= 20 − 0.012 ∗ 𝑀𝑖𝑙𝑘𝑦𝑖𝑒𝑙𝑑

𝑘𝑔

𝑑𝑎𝑦

2

+ 2.226 ∗ 𝑀𝑖𝑙𝑘𝑦𝑖𝑒𝑙𝑑
𝑘𝑔

𝑑𝑎𝑦
+ 1.397 ∗ 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 (°𝐶)

𝑊𝑎𝑡𝑒𝑟𝑖𝑛𝑡𝑎𝑘𝑒
𝑙

𝑑𝑎𝑦

= 1.54 ∗ 𝐷𝑀 + 1.33 ∗ 𝑀𝑖𝑙𝑘𝑦𝑖𝑒𝑙𝑑
𝑘𝑔

𝑑𝑎𝑦
+ 0.89 ∗ DM % + 0.57 ∗ 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 °𝐶

− 0.3 ∗ 𝑝𝑟𝑒𝑐𝑖𝑝𝑖𝑡𝑎𝑡𝑖𝑜𝑛 𝑚𝑚 − 26.65
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What data the smaXtec sensor provides
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Water absorption according to smaXtec – Alp Weissenstein
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The relationship between water intake and air temperature
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Does water temperature affect sensor accuracy?
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 Water requirements for livestock in summer grazing areas are 

overestimated using the traditional formula (1)

 Precipitation has a major influence on water intake

 Temperature has a moderate influence on water intake

 Milk yield has a minor influence on water intake

 The formula by Beede D, 1993, and Meyer et al., 2002 is not 

applicable to primary grazing

 Measuring dry matter intake is difficult and can only be estimated, 

as can dry matter content.

→ Validation of measured smaXtec data using flow-through sensors

Initial findings and outlook
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Thank you very much for your attention! Any questions?

Stefan Gfeller

Agronomy

Research Associate

Head of Digitalization and New Technologies

stefan.gfeller@BFH.ch

031 848 51 66

mailto:stefan.gfeller@bfh.ch
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  W a t e r i n t a k e    (   l  d a y ) = 20 − 0 . 012 ∗ M i l k y i e l d      (    k g  d a y ) 2 + 2 . 226 ∗ M i l k y i e l d    (    k g  d a y )


  +   1 . 397 ∗ a v e r a g e   t e m p e r a t u r e   ( ° C )


  W a t e r i n t a k e    (   l  d a y ) = 1 . 54 ∗ D M + 1 . 33 ∗ M i l k y i e l d    (    k g  d a y ) + 0 . 89 ∗ DM   % + 0 . 57 ∗ a v e r a g e   t e m p e r a t u r e    (  ° C )


  −   0 . 3 ∗ p r e c i p i t a t i o n    (  m m ) − 26 . 65

