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Goals

e Overview - data visualization
* Comparison - status quo vs. new options
* Opportunities - temporal analysis

* Summary

Special thanks to

Walter Leonard Antolinez Quijano

for providing case study datasets.
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Data visualization

Traditional graphics

* Help notice the unexpected

* More information than tables

Raster-based graphic evolution
* Display data subtleties, interrelationships
* See multiple time-scales simultaneously

 New analysis techniques
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Data for this talk

Boreal catchment data

Discharge (m3/s)/day Surface_Evap (mm)/day
Head (mASL)/day Subsurface_Evap (mm)/day
GW_Recharge (mm)/day Canopy (mm)/day
Total Precip (mm)/day Transpiration (mm)/day
Infiltration (mm)/day Total_Evap (mm)/day

Exfiltration (mm)/day
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Plot examination techniques

Adjust limits — groundwater graphs

Colorado Division of Water Resources Colorado Division of Water Resources
Water Levels, in feet below land surface Water Levels, in feet below land surface
8.88 ft-1/18/2021, 12:00:00 AM 8.58 ft-11/14/2019, 12:00:00 AM
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Spaghetti line plots

* Lines within a single plane

* Comparisons difficult
within and between years

* Best at showing extremes
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Different view

* Multiple stacked profiles

 Dual time scale |

New option

“aerial view”

e Other views possible

Discharge o«
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Raster time maps

Coordinates & attributes
X Axis coordinate: Day
Y Axis coordinate: Year

Z Raster cell attribute: Color

Daily flow volume
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Raster hydrograph vs line hydrograph

@: Same dataset :3

Jan Feb Mar Apr May Jun JuI Aug Sep Oct Nov Dec Flow (m%/s) 1.000

g 'ﬁ == T B 1
EIIJ 0.5

'--:J!’i L |

0.2

0.1 0.100

0.005 0.010
0.003

0.001
7/15/1965 3/24/1979 11/30/1992 8/9/2006 4/17/2020

30 60 90 120 150 180 210 240 270 300 330 360

Day of Year



Practices to avoid

3D, perspective, scale
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Standardization

Streamflow Raster-Hydrograph Builder *

(Warning: It may take several minutes to process)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Site Data type Year type Begin year 2020 | ! ! | ! ; |‘ ! ! ! !
I I | I I | | I I I I |
End year Legend unit E&IS v | GO |Refresh :: : ‘I 'I 'I ‘I “ " 'I 'I 'I ‘I
20157 l | l l | | l l l l |
Raster hydrograph of daily flow ’: : ‘I 'I 'I ‘I “ " 'I 'I 'I ‘I
at USGS 09388000 COLORADO RIVER AT LEES FERRY, AZ 1 | ‘ | | ‘ ‘ | | | | ‘
2020 2010 i | i i | | i i i i |
3 Flow(ft*3/s) 4 | | | | | | | | | | |
] & I | I I | | I I I I |
100000 JPORE S R S U R N S U N N
I I I I I I | | I I I I
i ol I | I I | | I I I I |
1 &l | | | | | | | | | | |
2000 i I ! I I ! ! I I I I !
] e 2000 ] | \= ! I \= : ! ! ! ! \=
i I | I I | | I I I I |
I I | I I | | I I I I |
- 1995 —_: : \I |I |I \I \‘ |‘ |I |I |I \I
T — — 20000 I I | I I | | I I I I |
1980-E . a1 D Year :: : \I |I |I \I \‘ |‘ |I |I |I \I
i ' Tobae s 1990 : 1 : : 1 1 : : : : 1
& — 10000 Al | I | | I I | | | | I
i I I I I I | | I I I I
o s i — ] : | : : | | : : : : |
] n ‘*- it — 5000 1985 I : ‘| | | ‘| | | | | | ‘|
] : | : : | | : : : : |
i i I | I I | | I I I I |
1980 I I I I I \ \ I I I I
3 &l | | | | | | | | | | |
] ma 2000 J
1940 ] e . ] : | : : | | : : : : |
L _t 1975;: : \I |I |I \I \‘ |‘ |I |I |I \I
= — : 1000 T
b | . 1 : | |I | | i |‘ |I |I |I |
] No data 1970t | i | | i i | | | | |
JaN " res 'mar ' apr 'may Tyun Tour TauG Tsep Toct Tnov ' pec 1 ! ‘I ! ! ‘I | ! ! ! ! ‘I
h i

o ZUSGS WaterWatch R e e

1965 — T T T L L L L A I I

30 60 90 120 150 180 210 240 270 300 330 360

* Koehler, R.B., 2004. Raster-based analysis and visualization of Day of Year

hydrologic time-series (doctoral dissertation, Univ. of Ariz).




Geo-temporal Information System
GS Surfer demo
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Image comparisons - slider .
Image

* Streamflow, Head (1vs2) comparison

e Streamflow, GW Recharge (1 vs 3) \_ slider Y,

https://sway.office.com/7eJdUkvts5E2DLSS ?ref=Link
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Workflow example - criteria analysis

. . . Data layers Summary layer
1. Define criteria
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Summary

e Status quo = limiting
 New data visualization = new options

* Standardization = new analysis techniques

- Slider, criteria-threshold analysis

* New type of “GIS”

“The application of GIS
is limited only by the
imagination of those

who use it.”

Jack Dangermond

@ esri




Thank you!

Questions?

Richard Koehler, Ph.D.

QQ

visual.data.analytics@outlook.com
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