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Abstract   

Trade winds localized within the western equatorial Pacific express lagged and statistically significant 

negative correlations to sunspot numbers.  Equivalent correlations also exist between those winds and 

rivers of the Southern Rocky Mountains.  Both correlation sets were integrated in a linear regression 

analysis to produce multi-year streamflow forecasts.  Sunspot numbers were utilized to advance the 

trade wind based 3-year forecasts an additional 3 years into the future.  The exercises demonstrate a 

high fidelity between 3-year and 5-year lead forecasts and the observations when applied to a 5 year 

moving average.  A second set of exercises evaluated a two year forecast of an annual average, with a 

diminished yet still significant fidelity.  A final set demonstrated high fidelity of the observations of the 

Animas River of south central Colorado (US) to a purely solar based 5-year lead advance forecast of the 

same moving average.  

In comparisons to the auto-correlation technique, the proposed method yielded the highest correlations, the 

highest goodness-of-fit scores, and the lowest root mean squared errors, for both the 5 year average and the 

annual average assignments.  The highest K-S scores between observation and prediction were found for the 

single Solar based forecast over the training period. 

Application of lagged correlations between solar cycles and hydrosphere components 

towards sub-decadal forecasts of streamflows in the Western US 
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UK  Volume 64 Issue 2.   doi: 
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temporal series. 
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Interesting ‘artifact’ of oblique view of EP parameter for full atmosphere 



http://www.abeqas.com/wp-content/uploads/2019/06/EPmonthlyClimatology.gif 

I discussed this multiframe animation of Evaporation – Precipitation (EP) 
 

The corresponding post is at:  http://www.abeqas.com/geostrophic-monthly-global-
moisture/ 

Note units correction 
here should be  
Kg / (m^2 s) 
 
Divide any value 
shown by 86,400 for 
approximate actual 
precipitation or 
evaporation values. 
 
To be corrected soon 
at web site also. 
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Does wind really drive ocean circulation, or does Coriolis Force drive 
both? 

from Image:Ocean currents 1943 (borderless).png, Public Domain, 

https://commons.wikimedia.org/w/index.php?curid=3841905 



I discussed this multiframe animation of particle tracking of geostrophic flows along 
streamlines.  The animation is at: http://www.abeqas.com/wp-
content/uploads/2017/05/GyreFlowExMWAfromERAIUV1979through2014.gif 
 

A related post is at:  http://www.abeqas.com/hurricanes-gyres-and-forecasting-
performance/ 
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I described how an LB simulator might be employed to model global circulation 
See: http://www.abeqas.com/lattice-boltzmann-and-a-new-way-to-simulate-earths-
hydroclimate/ 
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Polar ice extents and winds are explored.  Latest post at: 
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/ 
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Polar ice extents and winds are explored.  Latest post at: 
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/ 

http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/
http://www.abeqas.com/geostrophic-winds-tied-to-polar-ice-retreats-and-expansions/


Divergence of Latent Heat corresponds closely with limits of TSI and a related post: 
http://www.abeqas.com/your-winter-your-summer/ 
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More on geostrophic flows, here shown across a geopotential height coverage 



More on geostrophic flows, here shown across a geopotential height coverage 





Much of the atmosphere is geostrophically stationary over 60 month averages.  However from 
the scale and variable perspective below, the vast middle oceanic latitudes are featureless 

Gyres are not 
visible through this 
scalar coverage 

Temperature contours 
absolute from  min and 

max over years 1979 
through 2014 Charleston 

Temperature 
continues to 
track with 
AMO 
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Southern Rockies 
only area shown to 

change at this scale. 
 

At 1985 and 1995, a 
tongue of blue 

reaches into 
Southern Rockies 

All material a work in progress which may be subject to continuing revision. 
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Some Gyre 
Centers are as 
stationary as any 
mountain range 

All material a work in progress which may be subject to continuing revision. 

The Hawaii 
Diamond 

Dimple 
Disappears 



After Schmidt 2003 

Stable Isotopes of O and H correspond to latent heat distributions.  See a related post: 
http://www.abeqas.com/your-winter-your-summer/ 
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A coverage of fall of NOAA’s WOD 18 O  records… 



Geopotential height, some key gyres, and a related post: 
http://www.abeqas.com/atmospheric-isotopic-hot-spots-and-the-great-gyres/ 
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From my paper: 
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-
study/ 
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Correlations of temperature to these ocean and other drivers, 
particularly the Atlantic Multidecadal Oscillation (AMO) were examined. 

Final version of MWA presentation for distribution to attendees of 
GMDA conference May 2017 Albuquerque New Mexico All material a work in progress which may be subject to continuing revision. 
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Because of similarities 
to other maxima, I 

made 1985 an “anchor 

year”, and the annual 
and the five year 

trailing average (5yta) 
my “anchor span” for 

some more detailed 
auto chart 

investigations. 
 

Later I narrowed 
further to a monthly 

resolution. 
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I looked in detail at streamflow and temperature associated with a 
variety of western watersheds 

Final version of MWA presentation for distribution to attendees of 
GMDA conference May 2017 Albuquerque New Mexico 

All material a work in progress which may be subject to continuing revision. 



By late 2015 many of my lines of investigation converged to a solar 
related approach to forecasting streamflows and temperatures 
further in advance in certain areas such as high altitude watersheds of 
the Western US. 

Final version of MWA presentation for distribution to attendees of 
GMDA conference May 2017 Albuquerque New Mexico All material a work in progress which may be subject to continuing revision. 
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Also, correlations of streamflow to ocean and other drivers were 
examined. 

PDO scored high and Emissions scored low in simple correlation 
comparisons Final version of MWA presentation for distribution to attendees of 

GMDA conference May 2017 Albuquerque New Mexico 

All material a work in progress which may be subject to continuing revision. 
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Autocorrelations were examined.  From my paper: 
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/ 
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Given that the AMO is somewhat synonymous with much of the temperature regime 
of Eastern North America, then forecasting the AMO 8 years in advance is equivalent 
in some respects to forecasting temperatures accordingly. 

Final version of MWA presentation for distribution to attendees of 
GMDA conference May 2017 Albuquerque New Mexico All material a work in progress which may be subject to continuing revision. 

For forecasting updates see: 
http://www.abeqas.com/mwa-forecast-record/ 
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At the end of 2015, I forecast the five year trailing average of streamflows for the Upper Pecos 
River, near Pecos, NM .  I based the exercise forecasts upon Solar based precursor data from 
three years prior.  For the forecast portion, I included three additional years of span. 

Final version of MWA presentation for distribution to attendees of 
GMDA conference May 2017 Albuquerque New Mexico All material a work in progress which may be subject to continuing revision. 

For forecasting updates see: 
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(c) (d) 

From my paper: 
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/ 

http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/


450

550

650

750

850

950

1050

1150

1250

1985 1995 2005 2015 2025

C
FS

Year

Time Series Comparisons of Observed to Forecast Animas 
near Farmington, NM streamflows Q4, 5yta, 3 yr lead, cfs

Observed

TWWP sim 

Solar Component

AC sim

(a) (b) 

(c) (d) 

0

10

20

30

40

50

60

500 600 700 800 900 1000 1100 1200 1300

P
e

rc
e

n
t 

E
rr

o
r

Animas near Farmington, NM   flow rate, CFS

Percent error of Q4 5yta 3 yr lead forecasts of Animas near 
Farmington, NM (absolute values)

TWWP

AC

Poly. (TWWP)

Poly. (AC)

0

200

400

600

800

1000

1200

1400

1600

1980 1985 1990 1995 2000 2005 2010 2015 2020

C
FS

 

Year 

Time Series Comparisons of Observed to Forecast Animas 
near Farmington, NM streamflows Q2, 1yta, 2 yr lead cfs 

Observed

TWWP sim

AC sim

0

50

100

150

200

250

200 400 600 800 1000 1200 1400

P
e

rc
e

n
t 

Er
ro

r 

Animas near Farmington, NM   flow rate CFS 

Percent error of Q2 1yta 2 yr lead forecasts for 
Animas near Farmington, NM (absolute values) 

TWWP
AC
Poly. (TWWP)
Poly. (AC)

From my paper: 
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/ 

http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/


(a) (b) 

(c) (d) 

From my paper: 
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/ 

http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/


1.E-85
1.E-81
1.E-77
1.E-73
1.E-69
1.E-65
1.E-61
1.E-57
1.E-53
1.E-49
1.E-45
1.E-41
1.E-37
1.E-33
1.E-29
1.E-25
1.E-21
1.E-17
1.E-13
1.E-09
1.E-05
1.E-01

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

TW Pecos TW Animas TW Gila AC Pecos AC Animas AC Gila SSN Animas

P
-V

al
u

e
 (

C
h

i s
q

u
ar

e
d

 T
e

st
) 

to
p

 a
xi

s 

C
C

   
an

d
   

P
-V

al
u

e
 (

K
S 

Te
st

) 
 b

o
tt

o
m

 a
xi

s 
 

Pearson CC 5yta 3yspan Pearson CC 1yta 2yspan KS TEST 5yta 3yspan

KS TEST Annual 1yta 2yspan CHI ^2 TEST 5yta 3yspan CHI ^2 TEST 1yta 2yspan

For forecasting updates see: 
http://www.abeqas.com/mwa-forecast-record/ 

From my paper: 
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/ 

http://www.abeqas.com/climate-forecasts-by-mwa/
http://www.abeqas.com/climate-forecasts-by-mwa/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/
http://www.abeqas.com/publication-of-a-solar-hydrospheric-causation-and-application-study/


For forecasting updates see: 
http://www.abeqas.com/mwa-forecast-record/ 

http://www.abeqas.com/climate-forecasts-by-mwa/
http://www.abeqas.com/climate-forecasts-by-mwa/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/


Bonus slides 

For forecasting updates see: 
http://www.abeqas.com/mwa-forecast-record/ 

http://www.abeqas.com/climate-forecasts-by-mwa/
http://www.abeqas.com/climate-forecasts-by-mwa/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/
http://www.abeqas.com/mwa-forecast-record/

