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Maps as a universal tool
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Publications

http://hprcc.unl.edu/cgi-bin/cli_perl_lib/cliMAIN.pl?sd1076

Data & philosophy of analysi
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Data on monthly snow fall in SD
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Initial matrix: X, Or X3+ 1y there are:

n=93 — number of rows or stations, those stations have
mutual time interval of 18 winters of observations
(1952-53 — 1969-70),

pP=11 — number of variables or 10 monthly proportions &
annual total snowfall for the winter season
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Average annual snow fall in SD

30 Sequential Graph 3D Sequertial Graph

The average total monthly snowfall [in] obtained on 93 stations for 1952-1970 (left)
& monthly proportion of total annual
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Data & philosophy of analysis

Multivariate analysis is the simultaneous statistical consideration
of relationships among many measured properties of a given
system (Gould 1996, p. 42;).

A factor is a portion of a quantity, usually an integer or polynomial
that, when multiplied by other factors, gives the entire quantity.

The determination of factors is called factorization (or sometimes
“factoring”). It is usually desired to break factors down into the
smallest possible pieces so that no factor is itself factorable.

Factor analysis allows the determination of common axes
influencing sets of independent measured sets.

The main applications of factor analytic techniques are:
* (1) to reduce the number of variables &
* (2) to detect structure in the relationships between variables.

(From: Wolfram MathWorld)
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Structure of monthly snow fall

30 Scaftterplat Factor Loadings (Varimax normalized)
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Annual & monthly snow fall in SD
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Factor Loadings, Factor 1 vs. Factor 2 vs., Factor 3
Rotation: Varimax normaliz ed

Extraction: Principal components
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Distribution of
monthly snow fall

Factor 1 Scores distribution
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Distribution of
monthly snow fall

Factor 2 Scores distribution
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Structure of monthly snow fall

3D Scatterplat Factor Loadings (Varimax normalized)

Size of
circle
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Factor Factor Factor
[in] 1 2 3

SEP .15 0.74
OCT .66 0.46 0.69
NOV 3.6 0.69
DEC 5.7 -0.59 -0.58 -0.35
JAN 4.9 -0.86
FEB 7.2 -0.79 -0.33
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MAY .57 0.65 0.42
JUN .04 0.88
Expl.Var 3.03 1.58 2.40
Prp.Totl 0.30 0.16 0.24
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Snow fall & landscapes of SD
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Regime of snow fall in SD

Snow Cover in South Dakota:
statistical analysis of spatiotemporal diversity

Boris Shmagin & Carol A. Johnston

&
11
P
30
& 3
26
& The initial
matrix
Stations with monthly total snow. Size of circle present an altitude {Xt*n}

where are: t = number of years
(67- 1931-1998) & n = number of meteorological stations (25),
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Regime-&-snow-fatl distribution
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Improving the knowledge &
creating maps of natural
resources of SD



CLIMATE CHANGE
AND WA

Obzerved warming over several decades has been linked

to changes in the large-scale hvdrological cvele such as:
increasing  atmospheric water vapour content; \changing
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"... gaps in knowledge ..." -
from Reports' conclusions
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It was 1.5 inches
of snowfall in
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presentation, Oct
22.2008.




Nature Precedings : doi:10.1038/npre.2008.2445.1 : Posted 27 Oct 2008

... at scales relevant to
decision making.." -
from Reports' conclusions
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Not from the Reports’ conclusions

Academic Course as Research Seminar in Data Analysis
on South Dakota Climate & Water Resources
(for undergrad & graduate students)

Boris Shmagin & Din Chen

Department of Agricultural & Biosystems Engineering & Department of Mathematics and Statistics | South Dakota State University, Brookings, SD 57007
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For discussion

Regional analysis of empirical hydro &
climate data has to be the direction of
SDSU research.

The goal is Atlas of climate & natural
resources of South Dakota.
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