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Agenda

• Review  co m m o n m e tho d s  a nd  ke y cha lle ng e s  
w ith  irrig a t io n  sche d uling  to d ay

• Acce ss  t he  a ccura cy o f curre n t  p o t a to  g rowth  
m o d e ls

• Eva lua te  t he  use  o f sa te llit e  im a g e ry to  im p rove  
irrig a t io n  sche d uling

• Re ca p  the  ke y t a ke aways



Challenges

• Co nve n t io n a l p o t a t o  irr ig a t io n  d e c is io n  m a kin g :
- Re a l-t im e  fie ld  o b se rva t io n  (e .g ., ha nd  fe e l so il)
- So il m o isture  p ro b e
- Wate r b a la nce  m e tho d  us ing  virtua l we a the r o r 

we a the r s t a t io n

• Sa t e llit e  im a g e ry: 
- Tra d it io na l im a g e ry-b a se d  irrig a t io n  

sche d u ling  is  a  re a c t ive  ra the r t ha n  
p ro a c t ive  a p p ro a ch

- Re lie s  o n  d e te c t io n  o f c ro p  wa te r s t re ss , 
w hich  m e a ns  c ro p  sho u ld  have  b e e n  
irrig a te d  d ays  e a rlie r



Imagery sources

Satellite Resolution Frequency

Landsat 8 30 meters 16 days*

Sentinel 2A/2B 10 meters 5 days*

High resolution 3 meters 1 day (multiple)

*Frequency may vary depending on the location of the field



Opportunities A p ro a c t ive  a p p ro a ch  to  t he  use  o f sa te llit e  
im a g e ry to  fa c ilit a te  irrig a t io n  d e c is io n  m a king

Kc, Crop Coefficient



𝐾𝐾𝑐𝑐 =
𝐸𝐸𝑇𝑇𝑐𝑐
𝐸𝐸𝑇𝑇𝑜𝑜

Th u s , t h e  c ro p  c o e ffic ie n t  ( KC)  is  t h e  fa c t o r  u s e d  t o  
c o nve rt  t h e  e va p o t ra n s p ira t io n  o f a  re fe re n c e  c ro p  t o  t h a t  

o f t h e  a c t u a l fie ld  c ro p

The equation to calculate crop coefficient

W he re :
ETc is  a c tua l 

eva p o t ra nsp ira t io n
ETo is  re fe re nce  

eva p o t ra nsp ira t io n
Kc  is  t he  “c ro p  co e ffic ie n t ”



2019 field study: Material and methods
Kc, Crop Coefficient

Emergence Vegetative 
Growth

Tuber 
Initiation

Tuber 
Bulking

Tuber 
Maturation

• Two  g e o g ra p hic  
re g io ns :

• Pa c ific  NW
• Mid we st

• Mo re  tha n  five  
p o ta to  va rie t ie s  
inc lud e d

• Inc lud e s  d a t a  fro m  
>9 0  co m m e rc ia l 
p o t a to  fie ld s



Demonstrate the Accuracy of Potato Growth 
Model  



Accuracy of the predictive model on the potato season 
length

84% within 2 weeks
49% within 1 week



Accuracy of the predictive model on the potato 
emergence

61% within 1 week
99% within 2 weeks



Accuracy of the predictive model on the potato 
tuber initiation

93% within 1 week
100% within 2 weeks



Use satellite imagery to adjust crop 
coefficient Kc



Using satellite imagery to adjust Kc for irrigation 



Ke y in s ig h t : 
Th e  s a t e llit e  im a g e ry-
b a s e d  Kc  fo llo w s  t h e  

FAO  5 6  t re n d , b u t  
m o re  c lo s e ly t ra c ks  

t h e  c ro p ’s  a c t u a l, n o n -
lin e a r  d e ve lo p m e n t

Comparison of satellite imagery-based KC and FAO56 
approach KCSatellite imagery-based KC

FAO 56 model-based KC



Irrigation schedule before and after adjusting peak 
KC from 1.15 to 1.05 based on imagery corrections



Before vs. after adjusting KC for irrigation 
recommendations

• Be fo re  a d ju s t in g  KC:
• To ta l irrig a t io n  fo re ca st : 3 2 .6  in c h e s
• To ta l Cro p  ET: 35 .3  in c h e s

• Aft e r  a d ju s t in g  KC:
• To ta l irrig a t io n  fo re ca st : 3 1.6  in c h e s
• To ta l Cro p  ET: 3 4 .1 in c h e s

Afte r a d just ing  the  KC va lue s  b a se d  o n  the  sa te llit e  
im a g e ry, t he  irrig a t io n  re q u ire m e nt  wa s  re d uce d  
b y 1-inch .



Key takeaways:
• Po ta to  g row th  s t a g e  p re d ic t io n  us ing  FAO 56  is  

re a so na b ly a ccura te  to d ay – ~70 % o f fie ld s  we re  
a ccura te ly p re d ic te d  w ith in  1-we e k

• Kc is  t he  m o st  co ns is te n t , re lia b le  so lu t io n , b u t  
“ca lib ra t ing ” w ith  q ua lit y sa te llit e  im a g e ry ha s  t he  
p o te n t ia l to  im p rove  irrig a t io n  fo re ca st ing  a nd  sche d uling  
a ccura cy.

• Howeve r, so le ly re lying  o n  sa te llit e  im a g e ry fo r irrig a t io n  
re co m m e nd a t io ns  is  no t  ye t  p rove n  a nd  the  q ua lit y o f t he  
im a g e ry w ill a ffe c t  a ccura cy (e .g ., c lo ud  cove r, revis it  
fre q ue ncy)



Questions? 
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