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0- Your study site is located in a cool coastal zone. How do you extrapolate the results of your study to the hot
dessert climates in the other watersheds?

B d]STabcP]S cWPc cWXb _a^_^bP[ fX[[ X]bcP[[ P fTPcWTa bcPcX^] c^ R^[[TRc aTP[,cX\T R[X\PcT
SPcP U^a Xcb \XRa^,R[X\PcT- <^[[TRcTS X]U^a\PcX^] fX[[ aTUX]T cWT PePX[PQ[T hTc SPcTS
X]U^a\PcX^] bdRW Pb RdaaT]c[h PePX[PQ[T Ua^\ <X\Xb (bTT PccPRWTS)- =PcP fX[[ TXcWTa

R^aa^Q^aPcT Rd[cXePcX^] UPRc^ab+ ^a aTUdcT P]TRS^cP[ X]U^a\PcX^] bdRW Pb cWT &X]PQX[Xch c^
Va^f STbTac _[P]c b_TRXTb X] P R^^[ R^PbcP[ T]eXa^]\T]c&-

<d[cXePcX^] fX[[ P[b^ PSSaTbb ^cWTa UPRc^ab bdRW Pb7

KWT R^\\d]Xch _a^RTbb fWTaTQh P] &X]cTa]Tc SPbWQ^PaS& bWPaTb SPcP c^ ST\hbcXUh >c^ P]S
TeP_^aPcX^] U^a R^\\d]Xch VPaST]Tab fW^ fX[[ [TPa] c^ R^[[TRc P]S aTUX]T SPcP X] cWTXa ^f]

\XRa^R[X\PcTb,,P]S bWPaT Xc fXcW ^cWTa R^\\d]XcXTb- G[P]c bT[TRcX^]b fX[[ VT]TaPcT
R^\\d]Xch ^f]TabWX_+ P]S aT[h ^] bRXT]cXUXR _aX]RX_[Tb ^eTa Tg_Tac ^a &P]TRS^cP[& _[P]c
bdaeXeP[ X]U^a\PcX^]8 cWTaTQh PSSX]V Rd[cdaP[ Z]^f[TSVT P]S TcW]^Q^cP]h cWPc T]aXRWTb

bc^a\fPcTa _[P]c bT[TRcX^]b-

KWT bcdSh fX[[ R^]bXSTa eTVTcPcX^] Pb bdaa^VPcTb U^a QX^SXeTabXch8 P]S U^a T]WP]RTS
_Whc^aT\TSXPcX^] X] cWT QX^bfP[T- <^\\d]Xch X]_dc Xb TbbT]cXP[ U^a cWTbT P]P[hbTb+ P]S

ST[XeTaPQ[Tb-
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Bc WPb X]RaTPbX]V[h RP[[TS U^a b_TPZX]V ^dc,,,c^ QP[P]RT cWT QXPb c^fPaSb &Gd\_ P]S KaTPc&
X] T]VX]TTaX]V _a^YTRcb P]S c^ ST[XeTa PSP_cXeT P]S ^_TaPQ[T b^[dcX^]b U^a cWT UdcdaT-

9SP_cX]V WhSa^[^VXRP[+ QX^[^VXRP[+ P]S [P]SbRP_T ^_TaPcX^]P[ _a^c^R^[ ,, Xb ]^c P cPbZ ^U

T]VX]TTab P[^]T+ Qdc ^U _dQ[XR bTaeP]cb fW^ aTbXbc _^[XcXRP[ _aTbbdaT c^ ST[XeTa \^aT
R^WTaT]c bT[U,aTVd[PcX]V _a^YTRcb U^a cWT J<N _a^VaP\- BU cWXb eXTf S^Tb ]^c aT_aTbT]c
C9J9E+ Xc Xb \X]T P[^]T-

K^ cWT STVaTT cWPc C9J9E'b \XbbX^] Xb >HLBKO+ P]S >EMBIFED>EK8 P]S cWPc B aT_^ac Ua^\

cWT <Xch'b C9J9E NG= c^ J<N B fX[[ cPZT TeTah ^__^acd]Xch c^ RP[[ ^dc cWT ]TTS U^a AB=@/53
/<2 @317@1C9/B7=< ^U &bdbcPX]PQ[T fPcTa bd__[XTb& U^a T`dXch8 P]S X]RaTPbTS _^[[dcP]c

X]bXVWcb cWa^dVW eTVTcPcXeT SPcP+ P]S bRXT]cXUXR _a^c^R^[b U^a QX^bfP[Tb P]S PSP_cXeT
E9KLI9C JFCLKBFEJ-
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J>BK><+ P WXVW[h bdRRTbbUd[ X]]^ePc^a P]S _aXePcT R^]bd[cX]V UXa\+ Xb [TS Qh P GW=

WhSa^VT^[^VXbc fW^ WPb QTT] aTcPX]TS U^a R^]bd[cX]V Qh C9J9E ^] \PY^a fPbcTfPcTa P]S
b^[XS aTb^daRTb R^]caPRcb- AT fPb PbbXV]TS Qh C9J9E TgTRdcXeTb c^ f^aZ fXcW \T ^] cWT
bdRRTbbUd[ J<N I0 DPR9acWda [PZT ITWPQX[XcPcX^] Ud]SX]V _a^_^bP[-

NT WPeT bTT] WXb X]]^ePcXeT+ R^bc TUUXRXT]c+ cTRW]XRP[ b^[dcX^]b _aTbT]cTS Pc cWXb N9J<-

KWXb bP\T X]_dc Xb TbbT]cXP[ c^ ^_TaPcT cWT <Xch bcP]SPaSb PS^_cTS Qh <Xch ^U C^b 9]VT[Tb
=GN (;F> P]S C9J9E)-
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=TQ^aPW =TTcb+ CP]SbRP_T 9aRWXcTRc BB
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The color map inside shows the reference evapotranspiration zones in California. It 

may be used to help in urban and agricultural water management planning and water 

budgeting, as well as designing irrigation systems, planning irrigation schedules, and 

designing open water evaporation systems.  

The map was developed as a cooperative project between the Department of Land, 

Air and Water Resources, University of California, Davis and the Office of Water Use 

Efficiency, California Department of Water Resources; Baryohay Davidoff.

The map was prepared by David W. Jones, 1999. The data was developed by Richard 

L. Snyder, Simon Eching, and Helena Gomez-MacPherson. The background data came 

from Teale and USGS sources.

California Department of Water resourCes
 JanuarY 2012

cimis 
California irrigation ManageMent inforMation SySteM

RefeRence evapotRanspiRation Zones
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COASTAL PLAINS HEAVY FOG BELT
Lowest ETo in California. Characterized by dense fog

COASTAL MIXED FOG AREA
Less fog and higher ETo than zone 1

COASTAL VALLEYS AND PLAINS AND NORTH COAST MOUNTAINS
More sunlight than zone 2

SOUTH COAST INLAND PLAINS AND MOUNTAINS NORTH OF
SAN FRANCISCO
More sunlight and higher summer ETo than zone 3

NORTHERN INLAND VALLEYS
Valleys north of San Francisco

UPLAND CENTRAL COAST AND LOS ANGELES BASIN
Higher elevation coastal areas

NORTHEASTERN PLAINS

INLAND SAN FRANCISCO BAY AREA
Inland area near San Francisco with some marine influence

SOUTH COAST MARINE TO DESERT TRANSITION
Inland area between marine and desert climates

NORTH CENTRAL PLATEAU & CENTRAL COAST RANGE
Cool, high elevation areas with strong summer sunlight.  
This zone has limited climate data and the zones
selection is somewhat subjective
�CENTRAL SIERRA NEVADA
Sierra Nevada Mountain valleys east of Sacramento
with some influence from the delta breeze in summer

EAST SIDE SACRAMENTO-SAN JOAQUIN VALLEY
Low winter and high summer ETo with slightly 
lower ETo than zone 14

NORTHERN SIERRA NEVADA
Northern Sierra Nevada mountain valleys with less
marine influence than zone 11

MID-CENTRAL VALLEY, SOUTHERN SIERRA NEVADA, 
TEHACHAPI & HIGH DESERT MOUNTAINS
High summer sunshine and wind in some locations.

NORTHERN & SOUTHERN SAN JOAQUIN VALLEY
Slightly lower winter ETo due to fog and slightly higher
summer ETo than zones 12 & 14

 WESTSIDE SAN JOAQUIN VALLEY & MOUNTAINS EAST
 & WEST OF IMPERIAL VALLEY

HIGH DESERT VALLEYS
Valleys in the high desert near Nevada and Arizona

IMPERIAL VALLEY, DEATH VALLEY AND PALO VERDE
Low desert areas with high sunlight and considerable
heat advection

Reference EvapoTranspiration (ETo) Zones
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Zone Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1
2
3
4
5
6
7
8
9
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11
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13
14
15
16
17
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0.93 1.40
1.24
1.86
1.86
0.93
1.86
0.62
1.24
2.17
0.93
1.55
1.24
1.24
1.55
1.24
1.55
1.86
2.48

1.68
2.24
2.24
1.68
2.24
1.40
1.68
2.80
1.68
2.24
1.96
1.96
2.24
2.24
2.52
2.80
3.36

2.48

5.27
4.65

6.90 8.68 9.60 9.61
9.929.008.066.00

4.03
3.72
3.72
3.10
3.41
3.10
3.10
4.03
3.41
2.48
3.41

3.72
3.10

3.41
2.79

5.70
5.70
5.10
4.80
5.10
4.50
4.50
5.10
4.80
3.90
4.80
4.20
4.50
4.80
3.90
3.30 4.03

4.65
5.27
5.27
5.58
5.58
5.27
6.20
5.89
5.89
5.89
6.82
6.51
6.82
7.44
7.75

4.50 4.65 4.03 3.30 2.48 1.20 0.62
5.10 4.96 4.65 3.90 2.79 1.80 1.24

1.862.403.414.205.275.585.70
5.70
6.30
6.30
6.30
6.90
6.60
7.20

7.80
7.80
7.80
8.10�

7.20

8.70 9.30
8.68
8.68
8.99
8.06
8.06
8.06
7.44
7.44
7.44
6.51
6.51
5.89 5.58

5.89
6.20
6.51
6.51
6.82
7.13
7.44
7.13
7.75
7.75
7.75
8.37
8.68
8.68 6.90 4.96 3.00 2.17

1.86
1.552.40

2.704.34
4.34

6.60
6.30
5.70
5.70
5.70
5.40
5.70
5.10
5.70
5.10
4.80
4.80
4.50
4.50 3.41 2.40 1.86

0.931.503.10
3.72 2.40 1.86
2.79 1.20 0.62

0.93
1.862.70

1.803.41
4.03
3.10
3.72
3.72
3.72
4.03
4.03

1.50
2.10
1.80
1.80
2.10
2.10

0.93
1.55
0.93
0.93
1.55
1.24

Monthly Average Reference Evapotranspiration by ETo Zone (inches/month)
Total
32.9 
39.0 
46.3 
46.6 
43.9 
49.7 
43.3 
49.4 
55.1 
49.1 
53.1 
53.4 
54.3 
57.0 
57.9 
62.5 
66.5 
71.6 

California Irrigation Management Information System (CIMIS)

REFERENCE EVAPOTRANSPIRATION

Developed as a cooperative project between the

Department of Land, Air and Water Resources
University of California, Davis

And
Water Use Efficiency Office

California Department of Water Resources

Map Prepared by David W. Jones. 1999
Data developed by Richard L. Snyder, Simon Eching, and Helena Gomez-MacPherson

Background Data from Teale and USGS Sources 
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Variablity between stations within single zones is as high as 0.02 inches per day for 
zone 1 and during winter months in zone 13.  The average standard deviation of the
ETo between estimation sites within a zone for all months is about 0.01 inches per

day for all 200 sites.
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2.48
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3.10
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1.20
1.80
2.40
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1.50
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1.20
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2.70
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1.80
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0.62
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1.86
1.86
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1.55
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1.24
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32.9
39.0
46.3
46.6
43.9
49.7
43.3
49.4
55.1
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53.1
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54.3
57.0
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62.5
66.5
71.6

monthly average reference evapotranspiration by eto Zone (inches/month)

variability between stations within single zones is as high as 0.02 inches per day for zone 1 and during winter months in zone 13.  the 
average standard deviation of the eto between estimation sites wihtin a zone for all months is about 0.01 inches per day for the 200 sites 
used to develop the map.

 Zone     Jan       feb      mar       apr      may       Jun      Jul        aug      Sep      oct       nov      Dec      total

reference evapotranspiration (eto) Zones

Coastal plains HeavY foG Belt  lowest eto in 
California, characterized by dense fog

Coastal miXeD foG area  less fog and higher eto 
than zone 1

Coastal valleYs & plains & nortH Coast 
mountains  more sunlight than zone 2

soutH Coast inlanD plains & mountains nortH 
of san franCisCo  more sunlight and higher sum-
mer eto than zone 3

nortHern inlanD valleYs  valleys north of San 
franciaco

uplanD Central Coast & los anGeles Basin  
higher elevation coastal areas

nortHeastern plains

inlanD san franCisCo BaY area  inland area near 
San Francisco with some marine influence

soutH Coast marine to Desert transition  
inland area between marine & desert climates

nortH Central plateau & Central Coast 
ranGe  cool, high elevation areas with strong sum-
mer sunlight; zone has limited climate data & the 
zones selection is somewhat subjective

Central sierra nevaDa  mountain valleys east of 
Sacramento with some influence from delta breeze in 
summer

east siDe saCramento-san JoaQuin valleY  
low winter & high summer eto with slightly lower eto 
than zone 14

nortHern sierra nevaDa  northern Sierra nevada 
mountain valleys with less marine influence than zone 
11

miD-Central valleY, soutHern sierra nevaDa, 
teHaCHapi & HiGH Desert mountains  high sum-
mer sunshine and wind in some locations

nortHern & soutHern san JoaQuin valleY  
slightly lower winter eto due to fog and slightly higher 
summer eto than zones 12 & 14

WestsiDe san JoaQuin valleY & mountains 
east & West of imperial valleY

HiGH Desert valleYs  valleys in the high desert 
near nevada and arizona

imperial valleY, DeatH valleY & palo verDe  
low desert areas with high sunlight & considerable 
heat advection
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State of California
the natUral reSoUrCeS agenCy
Department of Water reSoUrCeS

ciMis information
wwwcimis.water.ca.gov
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