
   

 
     
 

WATERIGHT 
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Th WATERIGHT d l d b th CIT ith

References over 60 in California

About WATERIGHTAbout WATERIGHT 

 The WATERIGHT ‐ developed by the CIT with 
support from the US Bureau of Reclamation and 
the CA‐DWR (1997)the CA DWR (1997). 

 WATERIGHT is designed to be a multi‐function, 
educational resource for irrigation water educational resource for irrigation water 
management. 

 References over 60 crops grown in Californiacrops grown 

www.wateright.org 
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What is WATERIGHT?What is WATERIGHT? 

 Irrigation Scheduling Tool 
 Educational Tool 



   
                   
       

             
               
             

           
                 
                              

       

Th i i ti h d l d d b WATERIGHT

ensure proper

WATERIGHTWATERIGHT 

 IMPORTANT NOTE!! 
 Data used to produce the schedule is less than 24 

hours old (near real time) 
 The irrigation schedules produced by WATERIGHT are 

only estimates of plant / water requirements. Some of 
the calculations are based on long‐term, average 
weather patterns and average crop coefficient curves. 

 Field verification by the user is absolutely necessary to 
soil moisture levels and plant healthensure proper soil moisture levels and plant health 

throughout a growing season. 



  

Ag ri culture 

Commercial Turf 

Home Owner 

WATERIGHTWATERIGHT 
 3 options 



    
         

         
       

       
         
           

   

WATERIGHTWATERIGHT 

 Agricultural Users: 
 Farmers and users whom want 

to do irrigation scheduling but 
know nothing about the 
subject. 

 Farmers whom know about 
scheduling and want to use 
WATERIGHT as a tool for more 
efficient watering schedules. 
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CIMISCIMIS 

 230 Stations Across230 Stations Across 
California 



  

(1) Weather data (collected try 
weather stations) a re 
automatically transmitted 
to a central computer 
located in Sacramento. 

(2) The v,;e ath er data is an a tiz e d 
and stored in a database server. 

(3) Weather data is 
made available ewer 
the Internet. 

CIMIS ‐ StationsCIMIS Stations 
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Water use estimatesWater use estimates 

 Example: 
 If, ETo = 0.25 inches/day 

K and, Kc = 0.55 (for an orange tree in July) 
 then, ETc = ETo x Kc = 0.25 inches/day x 0.55 = 
0 1375  or 0 14  inches/day 0.1375 or 0.14 inches/day 

 Red is from CIMIS  Red is from CIMIS 

 Yellow is from Wateright 



          

  T i l C A l C

Typical water use demandTypical water use demand 

Typical Curve- Annual Crop 



          

/ l 6/1. 7/l. 

Typical water use demandTypical water use demand 
Typical Curve – Permanent Crop 



  

                  
                 

             
                  

               
     

Irrigation EfficiencyIrrigation Efficiency 

 What is irrigation efficiency ? What is irrigation efficiency ? 
 Irrigation efficiency (IE) is a measure of how much 

applied water is used beneficially. A general equation 
for irrigation efficiency would be:for irrigation efficiency would be: 

 IE = Beneficial Use of Applied Water / 
Total Applied Water 
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Proper irrigation schedulingProper irrigation scheduling 

R 
oo 
o 
t 
Z 
o 
n 
e Verification of water depth can be done using Soil 

Moisture Sensors 

      



          

 

Soil Moisture Sensor PlacementSoil Moisture Sensor Placement 

1 ft 
2 ft 
3 ft 
4 ft4 ft 



      

     
     
   
   

K Y S il T

Before Using WATERIGHTBefore Using WATERIGHT 

 KnowYour Soil Type 

 KnowYour Irrigation System 

 KnowYour Crop 

 KnowYour Water 



Agricu ltura l I r rigation Scheduling 

Field Data Sun11nary 

Field Name: ~--------~ 
C IM IS Station - 80 

Choose Stati on C ity - Fresn o 
County - Fr e sn o 

Sch e du ling Ba si s an d C r it e ria (choose o ne ): 

0 Managem e nt A llowe d D ep le t ion ::ls:::o==: 
0 Se t T im e/ I rriga t ion Se t 

0 Se t D a y s in Rota t ion 

% 

h rs 

d a y s 

Choose Cro p Non e se lecte d 

Avail H 2O in/ft - So il 
Choose Soil > >> .45 - Coarse San d/ Gr a v e l v 

V D rip Tap e 
Choose Systen1>>''--'--'---------'-"-' 

t h en 
System Parameters 

Irrigatio n Effic ie ncy - •% 
Gross A pplicati on Ra t e - 0.000 

in/ h r 

3 . Se lect t h e so i l typ e from t h e d rop -d o wn li st . 

Schedule this Field 

Back to F ield List 

Save this Field 

Instructions ( detailed): 
1. En t e r a Fie ld Nam e . 

2 . C lick th e 'C hoose Stati on ' 
button to se lect a weat h e r 
station. (You MUST d o this 
fir st if u sin g t h e AgriMe t 
sy stem !) 

3 . C hoose a Sch eduli ng Basis 
a nd e nter the Cr ite ria . 

4 . C lick th e 'C hcc,;e Crop · 
button to choose a C r op 

6 . Se lect t h e i rrigati on sy ste mfrom t h e drop- dow n l ist and t h en d ick t h e 'Sv st em 
p a ram e ter s ' b utton . 

7 . T h en cl ick on e o f t h e action button s ab o v e . 

AgricultureAgriculture 
• A new screen will appear that looks like this. 



      

~1 A1gricultur,al Irrigation Scheduling 

'\ Data Summary 

Field Name: ..... IN_o_h _Fi_e_ld ___ ____. 

CIMIS Station - 80 
Choose Station City - Fresno 

County - Fresno 
Scheduling Basis and Criteria ( choose one): 

@ Management i' ll o,~ ed Depletion lso 0/a 

0 Set Time/ I rrigation Set 

0 Set Days in Rotati on 

hrs 

....._ _ __, da _s 

None ~e lected 

Schedule this Field 

Back to Field List 

Save this Field 

Instructions ( detailed): 
1. Enter a Field Name. 

2. Click the 'Choos,e .Station' 

AgricultureAgriculture 

 Select “Choose Station” Select “Choose Station”. 



          

e a; 
• 33 TULARE 

Select your CIMIS stationSelect your CIMIS station 

• Selected  Station 80 
(located on the Fresno 
State campus farm) 



F ield □ata Sun1n1ary 

F ie~ N o rth F;e l d . 
CI M IS S t a t i o n -

Choose Station I C it y - Fr esn o 
Cou n ty- - F r esn o 

S c h e d u Ii n g B asi s a n d C r it e r i a ( c h oose o n e ) : 

0 M a n ageme n t A ll o , e d D e p l e ti o n I I % 

@ Set T i m e /Irrigati o n Set 

0 Set D a y s i n R o t a ti o n day s 

C hoose Cro p 

C hoose Soil > > > 

C hoose Sys,ten1>> 
t h e n 

System Para meters 

C r o p - Cotto n 
S t a rt - 5 / 1 5 E n d - 1 0 / .15 

S t o p I rrigat i n g - 1 0 / 1 5 
R.oot zo n e - 3 feet 

ETc A d just - 1 00°/"a 
A v a il H 20 · i n / ft - So il 

. 5 - C oa r s e S a n d / G r a v e.I 

I D r i p T a p e 

I rrigat i o n Effi c i e n cy - 8 5 a 

G r os.-s A ppli c a t i o n R a t e - 0 . 002 
i n / h r 

Schedule this F ield 

Back to F ield List 

Save this F ield 

In stru cti o ns ( d eta i I e d ) : 
:1. E n t e r a F i e l d N a n7 e . 

2 . C li c k t h e ' C h o ose S tati o n ' 
butto n t o .se l e ct a 1 .eat h e.r 
sta ti o n . (Yo u MUST d o t h i s 
f i r st if u s i n g t h e A g r i M e t 
s y s t e m ~) 

3 . C h oose a S c h e d u li n g B asi s 
a n d e n t e r t h e C r it e r i a . 

. C li c k t h e ' C h oose C r o p,' 
butto n t o c h oose a C r o p 

AgricultureAgriculture 
• Back to the initial entry 
screen. Click 

•“Set Time/Irrigation Set”• Set Time/Irrigation Set . 

• Enter 18 for hours. 



hoose Station - Fr esn o 
Co unb - Fr es n o 

S c h e d u li n g a s i s a n d C r it e r i a ( h oose o n e ): 

l\a1 a n age m e n t ll o , e d e p le t i o n Is 0/.::i 

Set T im e I rrigati o n Set 

Set a s in o t a t i o n 

C hoose C op 

~ eSoil > 

hoo s,e 5 ste111> 
h e n 

sl 

N o n e 

· a il H 2 

h r s 

d a s 

I rrigat io n Eff i c ie n - 0, ::i 
S stem Pa amete s G r oss · pp li c a i o n a t e - 0 . 000 

i n h r 

AgricultureAgriculture 
• Click on “Choose Crop”. 



   

□1 Agri'ol!Jltl!Jral Irrigation Scheduling 

Crop Selection / liliata Entry 

Crop Nam e Almonds 

Start Mont h 3 .... End Mont h 10 .... Stop 
Mont h 

10 .... 

Stop I rr. 
Start Day 1 .... End Day 15 .... 15 .... 

Day 

Maximum Rooting D ept h (feet) 5 

ET c Adjustment(%) 
(T his factor ca n be used to increase or decrease crop ETc 100 
to account for in div idual m anagem ent factors.) 

Next 

Instructions: 
1 . Use t he pu ll -do,wn list to choose a crop. 
2 . D efa ults will appea r in t he other ent ry box es. Check t hese and change as 
necessary. 
3 . You m ay 1,vant to com e back and change t he ETc Adjustment if t he 
result ing irr igation schedu le does not appea r r easona bl e for y ou r condit ions. 

AgricultureAgriculture 
- It will take you to a new screen 
- On Crop Name drop down menu select “Almond” 

Default Settings will appear- Default Settings will appear 



A ,g 11ii cu l11:11111ia I Jililii'g a1:i on .Sch eel u I in g 

IFi-e:l:d Data Summary 

Field Name:: 

Choose: sta tion 
CI MI S- Stati o n - 8 0 

C ity - F r esn a, 

Cou nty - F r esn a, 

Sch edu lin g Ba.sis a n d C riteri a ( c h oos e o n e ) : 

<::'.) M a n agem e n t A ll o ,PNed D e pl eti o n 15 0 ------
@ Set T im e / I rri g ati o n Set 1~1_.s_• ___ _ hrs 

day s 0 Set D a y s in R otati o n I _____ _ 

Choose: Crop ---

C r o p - A lm o n ds 
Start - 3 / 1 E n d - 1 0 / 15 
Sto p I rri gatin g - 10/ 15 

R ootzo n e - 5 f eet 
ETc A djust - 1 00 '3/a 

Ava il H2O ( in/ ft ) - So il 

• - • II 
Choose: Sy.stem>> . ao __ S a n d 

t h e n 1 . 0 5 - L ,o .a m y Sa n d 
l!.. 6.0 - - .Sa n d y u osa m 
1 . 9 5 - F i n e .S a n d y L oa m 

5 . S e l eat t h e 2 .40 - - L o a m s / S -i It L o ,a m s 
2 . 1 0 - C l a y u o a m s 

Schedule: this Field 

Back to Field List 

Save: this Field 

In.str u cl: i on.s ( d eta i"I e:d) : 
1 . E n ter a Fi e ld N a m e . 

2 . C li c k t h e ' C h o ose Stati o n ' 
but:'bon rt:o s e l eat a '!Neath e r 
s'tati o ,n . (You MUST d o t his 
fi rs.t if u s in g rt: h e A g r i M et 
syste m ~) 

3 . C h o ose a S-ch ed u Ii r1.9 B a s is 
a n d e nte r ith e C r iter i a . 

4. C li c k th e ' C hoose C rop' 
button bo c h o o .se a C rop 

6. Sel e ct ith e i rir i g a t i o ,n, sy,silj,,,_ -=l!.=-·=-9=--.:0=----- ·_S=-.ci..:.lty= -·_ C=-.cl-=a=-y-'-_ -=s/:..:;_- C-==-:...:"a=-"y--'.s:=------'~t ~h~e=n~,~c~l~i c=lk~t=h~e~•~s=•·=~=t=:e=m~ 
pa r a m e t e rs' butJbon . 

7. Then cli c lk on e of th e acti on buttons a bov e . 

D •e:1':,a i I e,d In.st:ru cti on.s: 
S t e p 1 : E nte r a F i e l d N a m e . 

AgricultureAgriculture 
•You should now be back on the home entry page. 

• Go down to “Choose Soil >>>” click on the drop down and  select a soil type. 



 

Agr i'cult ural Jirrigation S dheduli'ng 

F i e ld D a t a Summ a ry 

F i e ld N a me: '----------------' 
CIMIS Stati o n - 80 

Choose station C ity - Fr esn o, 
County - Fr esn o 

Sch ed ulin g B asis a n d C riteri a ( c h oo..s:e o n e ): 

0 Management A ll o w ed D e pl eti o n ~15:0::::::=: 
@ Set T im e / I rri gatio n Set 

(C) Set D a y s in R otati o n 

% 

hrs 

day s 

C r o p - A lm o,n ds 
Start - 3 / 1 E n d - 1 0 / 1 5 

Choose Crop Sto p Irrigating - 1 0 / 15 
R ootzo n e - 5 feet 

ETc Adjust - 1 00%, 

Ava il H20 (in/ ft) - So il 
C hoo,se S oil >>>I 

.45 - O o a i-se S a r.d / G i-.av ,e l I .,.. I 
C hoose System>:;-.. I Dri P T ,a p e I .,.. I 

t h e n Dri p T .a p e 

System Parameters Dri p E m itt,er 

S u rf.a o e I rr i g .a t i o,n 
5 . Seleot t h e soil typ e from S prinkl e r 

P iv ,o t/L i n e a i-

Schedule this Field 

Back to Field List 

Save this Field 

I nstr u cti o n s (deta iled) : 
1. E r.te i- a Field Name. 

2 . C li c k t h e 'C h oose Stat i o n' 
button t o s e leot a w eath e i
s tati o n . ( Y ou MU ST do t his 
fi i-st if u s in g t h e A g i-iM et 
system ! ) 

3 . C h oo..s:e a Sch edu lin g 
a n d e n tei- t h e C riteri a . 

4. C li c k t h.e ' C h.oo..s:e C i-op ' 
butto n to c h a o&e a C i-op 

5 . Seleot t h e i i-i-igatio n system , i-om L, ,,e u i-op -uo,wn 1ISiL a n t h e n click t h e 'Sys tem 
o a i-a m etei-s' button . 

7. Then cl i c l< o n e o f t . aotio n 

Deta il e d Instructions: 
Step ll : E n tei- a Field Name. 

butto n s a b o,v e . 

AgricultureAgriculture 
• Next by “Choose System>>” click on the drop down menu and select an irrigation 
system type. 



  

    
 

Agricultural Irrigation Scheduling 

Irrigation System Data Entirv 

Micro Sprinkler/Spray/Jet Irrigation 

System Emission Uniformity: 

Flow Rate per Microsprinkler in gph: 

Number of Microsprinkler per Plant: 

Tree or Vine Spacing in Feet: 

Maximum Diameter in Feet: 

Microsprinkler spra y pattern : 

Cancel Sch edule this Field 

□% 
D 
D 
~ by ~ 

~ 

half circle 
butterfly 
rectangular ..,. 

Back to Field Entry 

AgricultureAgriculture 
• It will take you to the following screen below. 

• Enter a percentage for “System Emission Uniformity”,“Flow Rate”, Tree Spacing,Enter a percentage for System Emission Uniformity , Flow Rate ,Tree Spacing, 
diameter of spray”. 



  

I Aglii'c:111lt111 1ial :Ililiigation Sched111ling 

Field Data Summary 

Field Name: '-I N_o_rt_ h_F_i_e_l d_-______ ___J 

CI MIS Station - 80 
Choose Station C ity - Fr esno 

Ca u nty - Fr esno 

Sch edu lin g Basis an d C riteri a ( ch oos e on e ) : 

0 Man a gem ent A l I 0 1..ved D epl eti an ._I 5_0 __ _J 

@ Set T ime/ I rri gation Set 

(C) Set D ays in Ratati on 

Choose Crop 

hrs 

days 

C r ap - A lmon ds 
Start - 3/ 1 En d - 1 0/ 15 
Sto p I rri gati n g - 1 0/ 15 

Ra atzon e - 5 feet 
ETc A djust - 1 00°/., 

Ava il H20 (in/ ft) - Sa il 
Choose Soil >>>I I I .4-5 - Go a rs e S an d/ 1G ra v ,e l .,.. 

Choose Sy.stem>> ! Micro S p r in lkle r / S p ray/Jet I.,.. ! 
t h e n I rri gation Efficie ncy - S.5% 

System Parameters Grass Appli cation Rate - 0 . 0 1 2 
in/ hr 

Schedule this Field 

Back to Field List 

Save this Field 

Instructions (detail e d ) : 
1 . Enter a Fie ld Nam e. 

2. C li clk th e 'C hoos e Stat ion' 
b utton to s e l e at a w eath e r 
station. (You MU ST d o th is 
fi rst if us ing t he A g r iMet 
syste m ! ) 

3 . C h oos e a Sch ed ulin g Bas is 
a n,d ente r the C r iter ia . 

4-. C li clk t h e 'C h aa&e C rnp' 
button to ch a ase a C rop 

AgricultureAgriculture 
• Once all the required information has been entered and selected 
click “Schedule This Field”. 

Th I f Y  h t d ill b d t  C ki • The InfoYou have entered will be saved onto Cookies 



gricu ltu ral Irrigation Scheduling 
- Agric ultu ral I r ri gation Scheduli ng 

Sea s o nal I r rigation Schedule 

• P lease refer t o the not es at the bottom o f this page f o r informatio n o n how 
t he sche d ule was ca lculated . 

• User s ABSOLUTELY need to verify t he plant he.a It h and soil m oistur e in t heir 
fields. 

• Th is is an AVERAG E SEASONAL sc hedule and sho uld b e used a s INITIAL 
GUIDANCE ONLY. 

The Irriga t ion S c hedule stamjust below the Fie ld Oats Summary. 

Fie ld Data Summary 

Fresno State #80 
C IMI S Stn : 

C ity of Fresno in Fresno C ounty 

Field Number 

D escript ion 

Crop 

Crop Se ason 

Stop Ir rigating 

Soil 

M d X-illlUIU RuolZuru:: ( fl) 

I rrig ati on System 

Irrigation Efficiency 

Gross App lication Rate (in/hr) 

Scheduling Basis 

D esired Hours p er Set (hrs) 

Gross App lied per Set (in) 

1 

North Fie ld 

Almon ds 

3/ 1 - 10/ 15 

10/15 

Coarse Sand/ Grave l 

5 

MicrosprinkJer 

85% 

0 .012 

Ho urs/ I rrigation Set 

18 

0 .2 18 7651920 27224 

Seasona l Irrig ation Schedu le 

Average Year This Year Aver ages for Week 
For We ek 

ETo Rain ETo Ra in Kc ETc Root RunTim e 
En ding 

Zone 

I n/Day In/Wk In/Day I n/Wk I n/Dy Ft HH:m m 

3/8/ 20 13 0 .0 9 0.21 0.13 o.oo 0 .57 0.05 5 .00 34: 19 

3/ 15/2013 0 . 10 0.01 N/A NIA 0 .60 0.06 5 .00 39:5 5 

~ Pr int 

Cha ng e 
Th is Yr Total ETc 

v s to D ate 
Av g Yr 

% In 

44 0.35 

N/A 0.77 

AgricultureAgriculture 



Fi:eM Data Su:mmarry 

CIMIS Stn: 

Field Number 

Descr ipt ion 

Crop 

Crop Season 

Stop I rrigating 

Soil 

Fresno State # 8 0 
City of Fresr10 in Fresno Gounty 

Max imum RootZone (ft) 

I rrigation System 

I rrigation Efficiency 

Gross Application Rate ( in/ hr) 

Scheduling Basis 

Desired Hours per Set (hrs) 

Gross Applied per Set ( in) 

1 

North Field 

Alm onds 

3/ 1 - 10/ 15 

10/ 15 

Coarse Sand/ Gravel 

5 

Mi era sprinkler 

85% 

0.012 

Hours/I rrigation Set 

18 

0.21876519202.7224 

Print 

AgricultureAgriculture 



Seasonal Irrigation Schedule 

Average Year This Year Averages for Week Change 
For Week 

ETo Rain ETo Rain Kc ETc Root RunTime 
This Yr Total ETc 

Ending 
Zone 

vs to Date 
Avg Yr 

In/Day In/Wk In/Day In/Wk In/Dy Ft HH:mm % In 

3/ 8/ 2013 0 .09 0 .21 0 .13 0 .00 0 .57 0 .05 5 .00 34:19 44 0 .35 

3/15/2013 0.10 0.01 N/A N/A 0.60 0.06 5.00 39:55 N/A 0.77 

3/22/2013 0.11 1.71 N/A N/A 0.63 0.07 5.00 46 :46 N/A 1.25 

3/ 29/ 2013 0 .12 0 .46 N/A N/A 0 .66 0 .08 5 .00 54 :28 N/A 1.81 

4/5/2013 0.14 0.35 N/A N/A 0.69 0.09 5.00 64 : 19 N/A 2.48 

4/12/2013 0.15 0.47 N/A N/A 0.72 0.11 5.00 74 : 10 N/A 3.24 

4/19/ 2013 0 .17 1.13 N/A N/A 0 .74 0 .12 5 .00 84 :37 N/A 4.12 

4/26/2013 0.18 0.06 N/A N/A 0.77 0.14 5.00 95 : 15 N/A 5.10 

5/3/2013 0.20 0.04 N/A N/A 0.80 0.16 5.00 106:19 N/A 6.20 

5/ 10/ 2013 0 .21 0 .03 N/A N/ A 0 .83 0 .17 5 .00 118 :08 N/ A 7 .42 

5/17/2013 0.22 0.13 N/A N/A 0.86 0.19 5.00 131:04 N/A 8.77 

5/24/2013 0.24 o.oo N/A N/A 0.89 0.21 5.00 144:00 N/A 10.26 

5/ 31/ 2013 0 .25 0 .02 N/ A N/ A 0 .92 0 .23 5 .00 157 :02 N/ A 11.88 

6/7/2013 0.26 0.55 N/A N/A 0.95 0.25 5.00 170:33 N/A 13.65 

6/14/2013 0.28 o.oo N/A N/A 0.98 0.27 5.00 183:46 N/A 15.54 

6/ 21/ 2013 0 .29 0 .00 N/ A N/ A 1.01 0 .29 5 .00 195: 26 N/ A 17 .56 

6/28/2013 0.29 o.oo N/A N/A 1.03 0.30 5.00 202 :09 N/A 19.65 

7/5/2013 0.29 o.oo N/A N/A 1.03 0.30 5.00 203 :04 N/A 21.75 

7/ 12/ 2013 0 .29 0 .00 N/ A N/ A 1.03 0 .30 5 .00 202 :3 1 N/ A 23 .84 

7/19/2013 0 .29 0 .00 N/A N/A 1.03 0 .30 5.00 201 :06 N/A 25.92 

7/ 26/ 2013 0.28 o.oo N/A N/A 1.03 0.29 5.00 198: 49 N/A 27.97 

8/2/2013 0 .28 0 .00 N/A N/A 1.03 0 .29 5.00 195:53 N/A 30.00 

8/9/2013 0.27 o.oo N/A N/A 1.03 0.28 5.00 192:09 N/A 31.98 

AgricultureAgriculture 
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Benefits of IrrigationBenefits of Irrigation 
Management 

 Why is irrigation scheduling important? 
 Improved water and energy use 
 Water Use Efficiency (WUE) – More  Crop Per Drop 

 Irrigation management is a crucial key to utilize 
fertili effecti l farmlandsfertilizer effectively on farmlands. 

 Protect ground water quality 

 Sustainable water supplySustainable water supply 



      
 

     
       

           
     
   
                  
         

Avoid and over

Summary of WATERIGHTSummary of WATERIGHT 

 Education Tool 
 Helps with water budgeting 

 Know “How Much” and “When” 
 Promotes Flow Meters and Moisture Sensors 
as a valuable tool 

 Best Management Practice 
 Avoid deep percolation and over irrigationdeep percolation irrigation 

 Manage water in the Root Zone 



QuestionsQuestions 

www wateright org www.wateright.org 
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