Climate Projections and Drivers in
Kansas




What is Climate?

Climate is the description of the long-term
weather patters for a particular region

Weather and climate are intertwined but
have distinct differences.

Here is a great analogy for describing the difference
between weather and climate
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Climate Models

Each cell is represented by mathematical
equations based on fundamental laws of

Horizontal Grid
{Latitude-Longitude)

Vertical Grid
physics, fluid motion, and chemistry that (Height or Pressure) |-
describe how energy, water and other — W
. Physical Processes in a Model
constituents move through the earth system. 2

https://www.climate.gov/file/atmosphericmodelschematicpng

Real World Model World



https://www.climate.gov/file/atmosphericmodelschematicpng

CMIP5 Climate Model Projections

Considered 4.5 and 8.5 Downscaled, Land surface model
and bias corrected streamflow.

IPCC Representative Concentration Pathways
Variable Infiltration Capacity (VIC)

R C P 8 . 5 Macroscale Hydrologic Model
~~ 12 00 Cell Energy and Moisture Fluxes
E Grid Cell Vegetation Coverage
& 1000 =
E fzf.r’fr':;"‘ffi"z '
9 800 Et AE L ol G __o"\'/fa'riaba'e Infiltration Curve
a0 a i=iaf1-(1-A)"™)]
g RCPGO Canopy%___——_‘ g |
- 8 ig=+P by
600 | Layer Uxﬁi—\ AN oW,
o RCP45 Layer 1 /\TQ\ E Wy
CP Y N / R
N e B 0 ‘?éj:;ilona rea
O 400 RCP2.6 R S L
O l l l | | I l l I ---ﬂ Baseflow Curve
2000 2020 2040 2060 2080 2100 / oS
\ g—
% %
} & WoWe Wt

Layer 2 Soil Moisture, W,



Analyze CMIP5 Climate Projections for Kansas
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This work was done by Colton
Chapman as part of his Master’s
Thesis.




Average Precipitation shows a seasonal change

B Average RCP 8.5 Change
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Average Potential Evaporation is going to Increase

RCP 8.5 Change
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Average Streamflow is going to Increase
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High Flow Occurrence Increases

Normalized High Flow Occurrence

0.35 -

o
W
o

=
]
w

o
(]
o

o
=
Ln

o
=
o

=
o
n

0.00

RCP 8.5
RCP 4.5
Historical

T T T T T T T T T T T T T
1 5 9 13 17 21 25 29 33 37 41 45 49
Week of Year




Low Flow Occurrence Increases

Normalized Low Flow Occurrence
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Evolution of the 2018 Drought

2018 Drought Kansas-Missouri- Stage 1: Developing Stage 2: Persistence Stage 3: Recovery
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Drought/Floods are linked with Mesoscale Circulation
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Summary/Conclusions

Main takeaways:

* Precipitation Changes Seasonally

* Potential Evapotranspiration will
Increase

* Average Streamflow will increase
* High Flow Occurrence will increase
* Low Flow Occurrence will increase

* These changes are likely driven by the
interaction of MCS and LLJs.

* All of these changes will impact
reservoir storage and management in
Kansas.
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