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Global Drought Indices 1982-2012 
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Alabama Acres Planted  
(Nearly all rain-fed) 

2010  270 mil-acres (US) 



San Joaquin Valley Climate 
 

What’s Going On? 



January 1969: Record Precipitation for 
any month at several San Joaquin Valley 
stations 

January 1969: My personal observations 

Wawona Tunnel Tree - Yosemite 



1968-9 
1982-3 



Average (10.01”) 



Christy et al. 2006, 
J. Climate 



MODIS 
21 Jul 2002 
 
Jacques Descloitres 
MODIS  
Land Rapid Response Team  
NASA GSFC 



CA Valley and Sierra (Jun-Nov) 1910-2003
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Day vs. Night Surface Temp 

Nighttime - disconnected 
shallow layer/inversion. Temperature 
affected by land-use changes, buildings, 
farming, etc. 

Daytime - deep layer mixing, 
connected with levels impacted 
by enhanced greenhouse effect 



Night Surface Temp 

Nighttime - disconnected 
shallow layer/inversion. But this 
situation can be sensitive to small 
changes such as roughness or heat 
sources. 

Buildings, heat releasing 
surfaces, aerosols, greenhouse 
gases, etc. can disrupt the 
delicate inversion, mixing warm 
air downward - affecting TMin. 

Warm air above inversion 

Cold air near surface 

Warm air 



18 Snowfall Regions in California 
Mean Nov-Apr Snowfall for Reference 
Station cm (Christy 2012) 

Location of stations with sufficient data 
and mean annual total for inclusion 

Snowfall California - Christy 2012  
(1878-79 to 2014-15) 

Western 
Slope Sierras 
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Implications about Models 
 







CNMR Climate Model Daily Precip: 
29.6N 82.3W (Gainesville)  

Apr-Sep “1988” 
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Observed Daily Precip: 
29.6N 82.3W (Gainesville)  

Apr-Sep 1988 
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33.75-43.75,	103.75-86.25W	
91	CMIP-5	RCP4.5	Model	Runs	

ACCESS1-0_r1i1p1	 ACCESS1-3_r1i1p1	

bcc-csm1-1_r1i1p1	 bcc-csm1-1-m_r1i1p1	

BNU-ESM_r1i1p1	 CanESM2_r1i1p1	

CanESM2_r2i1p1	 CanESM2_r3i1p1	

CanESM2_r4i1p1	 CanESM2_r5i1p1	

CCSM4_r1i1p1	 CCSM4_r2i1p1	

CCSM4_r3i1p1	 CCSM4_r4i1p1	

CCSM4_r5i1p1	 CCSM4_r6i1p1	

CESM1-BGC_r1i1p1	 CESM1-CAM5_r1i1p1	

CESM1-CAM5_r2i1p1	 CESM1-CAM5_r3i1p1	

CMCC-CM_r1i1p1	 CMCC-CMS_r1i1p1	

CNRM-CM5_r1i1p1	 CSIRO-Mk3-6-0_r1i1p1	

CSIRO-Mk3-6-0_r2i1p1	 CSIRO-Mk3-6-0_r3i1p1	

CSIRO-Mk3-6-0_r4i1p1	 CSIRO-Mk3-6-0_r5i1p1	

CSIRO-Mk3-6-0_r6i1p1	 CSIRO-Mk3-6-0_r7i1p1	

CSIRO-Mk3-6-0_r8i1p1	 CSIRO-Mk3-6-0_r9i1p1	

CSIRO-Mk3-6-0_r10i1p1	 EC-EARTH_r2i1p1	

EC-EARTH_r3i1p1	 EC-EARTH_r6i1p1	

EC-EARTH_r8i1p1	 EC-EARTH_r9i1p1	

EC-EARTH_r12i1p1	 EC-EARTH_r13i1p1	

FGOALS-g2_r1i1p1	 FIO-ESM_r1i1p1	

FIO-ESM_r2i1p1	 FIO-ESM_r3i1p1	

GFDL-CM3_r1i1p1	 GFDL-ESM2G_r1i1p1	

GFDL-ESM2M_r1i1p1	 GISS-E2-H-CC_r1i1p1	

GISS-E2-R_r1i1p1	 GISS-E2-R_r2i1p1	

GISS-E2-R_r3i1p1	 GISS-E2-R_r4i1p1	

GISS-E2-R_r5i1p1	 GISS-E2-R_r6i1p1	

GISS-E2-R_r1i1p2	 GISS-E2-R_r2i1p2	

GISS-E2-R_r3i1p2	 GISS-E2-R_r4i1p2	

GISS-E2-R_r5i1p2	 GISS-E2-R_r1i1p3	

GISS-E2-R_r2i1p3	 GISS-E2-R_r3i1p3	

GISS-E2-R_r4i1p3	 GISS-E2-R_r5i1p3	

GISS-E2-R-CC_r1i1p1	 HadGEM2-AO_r1i1p1	

HadGEM2-CC_r1i1p1	 HadGEM2-ES_r1i1p1	

HadGEM2-ES_r2i1p1	 HadGEM2-ES_r3i1p1	

HadGEM2-ES_r4i1p1	 inmcm4_r1i1p1	

IPSL-CM5A-LR_r1i1p1	 IPSL-CM5A-LR_r2i1p1	

IPSL-CM5A-LR_r3i1p1	 IPSL-CM5A-LR_r4i1p1	

IPSL-CM5A-MR_r1i1p1	 MIROC5_r1i1p1	

MIROC5_r2i1p1	 MIROC5_r3i1p1	

MIROC-ESM_r1i1p1	 MIROC-ESM-CHEM_r1i1p1	

MPI-ESM-LR_r1i1p1	 MPI-ESM-LR_r2i1p1	

MPI-ESM-LR_r3i1p1	 MPI-ESM-MR_r1i1p1	

MPI-ESM-MR_r2i1p1	 MPI-ESM-MR_r3i1p1	

MRI-CGCM3_r1i1p1	 NorESM1-M_r1i1p1	

NorESM1-ME_r1i1p1	 Model	Mean	

Observed	

Model	Mean	1895-2012:	23.21"	
Observa on	Mean	1895-2012:	20.46"	
Mean	Model	trend	2001-2100	=	+0.80"	per	century	
Model	output:	KNMI	Climate	Explorer	



ECHAM5 Climate Model and Observed Daily TMax: 
Gainesville FL  

Apr-Sep 1981, 1991, 2000 
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Models: Warm color thick lines . 
Observations: Green color thin lines . 



ECHAM5 Climate Model and Observed Daily TMin: 
Gainesville FL  

Apr-Sep 1981, 1991, 2000 

35

45

55

65

75

85

1 31 61 91 121 151 181

°F

Apr Jul Aug Sep Jun May 

Models: Warm color thick lines . 
Observations: Green color thin lines . 



ECHAM5 Climate Model and Observed Daily Sfc Solar Flux: 
32.5N 86.5W (Montgomery)  

Apr-Sep “1988” 
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Climate Variations, combined with 
human-management features, have 
longish-term impacts on agricultural 
systems 
 
No real trends in Central California or 
Alabama climates (except as suggested by 
surface development) 
 
Climate models yet to replicate (and thus 
predict) the types of variations important 
to agriculture 
 
Longer term (paleo) variations give us 
even more concern for the West 




