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Background on Kansas Climate
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Kansas Climate over the last century

Kansas Land Cover Patterns

D Grassland/Rangeland
[l woodiand

l:l Cropland

. Urban classes

* 91 % overall accuracy
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Figure 3.6. Globa and hemispheric annua combined land-surface ar temperature
and S5T anomalies (°C) (red) for 1850 to 2006 relative b the 1961 to 1080 mean,
aong with § to 85% error bar ranges, from HaoCRUTS (adapted from Brohan et &,
Z2006). The smoodh bive curves show decadal variations (see Appendiv 3.4

How reliable are climate models

Weather forecasts Climate Predictions

and with anthropogenic
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How reliable are climate models

PCM: Volcanic Aeroscol Runs 1890-2000 AD
Global Average (Reference 1960-1990)

1900 1920 1940 1960 1980 2000
| L N | L L L 1 " L L 1 L L N 1 L L L
0.8 — NCAR-PCM 1 - GHG+Sulfate+ Solar+ Volcanoes (ensembile avg) —
1 NCAR-PCM 1 : GHG+Sulfate+Solar (ensemble avg) [
o6 —

Q
@

Q
°

Surface Temperature Anomaly

1900 1920 1940 1960 1980 2000
Year A.D.

| "\

| \,} How reliable are climate models

—— Paleo-CSM 1.4 (solar scaled to Lean at al. 1995, and IPCC A2} 2000 - 2100 : +2.5°C

3 4—— Proxy-Recenstruction (Jones et al. 1998)
Instrumental Record (Jones et al, 2003)
—— Paleo-GSM 1.4 (natural only, no anthropogenic forcing)
"Medieval Warmperiod” 2 4 Warmestyesr
equiv. max-temperature Simulation: 2000
reached in 1940

1000 /zoo/ 1400 1600 1800 2000
1.0 -

CSM-Full forcing /
vs observations

CSM-Natural forcings only:

o 8 051 0.5 - 0.7°C colder than
s 2 observations over 1990s:
8z This would represent the largest
w® deviation from observations
5 £ 00 over the Millennium
<3 /

= /

/

-0.5 /

" Caspar Ammann

1900 1920 1940 1960 1980 2000

year (AD) NCAR/CGD




CH, = 1755 ppb in 2004
400 | !

CO, =377 ppm in 2004
350 -

3001 COL(ppm)

250

CO,,CH, and estimated
global temperature L, . X . ) ; i .
(Antarctic AT/2
in ice core era)
0 = 1880-1899 mean.

2
1
0 - -W
-1
Source: Hansen, Clim. )
Change, 68, 269, 2005. 3

il i § 1 L L 1 1 1 ] L &
400 350 300 250 200 150 100 50 0 1900 2000
Kyr before 1850 Date

) Climate projections

30
= Actual emissions: CDIAC
25— 450ppm stabilization
_ — — B50ppm stabilization
iy — A1l
o 204 — A1B
g | =
o 154
o - B1
= —— B2
w10 o
&
Q
5
0 T T T T
1850 1900 1950 2000 2050 2100
10
—&— Actual emissions: CDIAC
—0— Actual emissions: EIA
<= 9+ — — 450ppm stabilization
S — — 850ppm stabilization
& —— ATFI
~ 84— a8
s —ii
£ 74 —ni
W — B2
8
o 6
Raupach et al., PNAS, 2007 5 r T T
1990 1995 2000 2005 2010




4 IPCC A1B 4
3 3
2 2
1 1
of Global Average Temperature |0
- (relative to 1870-1899 mean) |_,
1875 1900 1925 1950 1975 2000 2025 2050 2075 2100
‘_ i '1) Climate projections
3 3 2| j 7 [ ) ) ) ) | )
i F | — A2
4.0 —: — A{B j
- | —B1 L
8 3.0 4 Constant composition Ww_
Anomalies 8’ ] commitment B
= ] = 20th century -
relative % 2.0 MW—_
t01980-09 > 1 i
8 1.0 ] —
t i
2 ]
— 0.0 - _
% ] 17 12
= 21 16 10
O -1.0 23 =
IPCC Ch. 10, Fig. I 1 T
10.4, TS-32 1900 2000 2100 2200 2300
Year
Climate change experiments from 16 groups (11 countries) and 23 models
collected at PCMDI (over 31 terabytes of model data)
Committed warming averages 0.1°C per decade for the first two decades of
the 21st century; across all scenarios, the average warming is 0.2°C per
decade for that time period (recent observed trend 0.2°C per decade)




1) Climate projections
~ 'NCAR_CCSM3_0 NCAR_CCSM3 0

precipitation ANN

.. o
1 et
IERRIYS

[ 3 >

o~

.\biln"

BN [ TR - T

543210123435 -1 -08-0.6-04-02 0 0.2 0.4 0.6 0.8 1
Figures based on Tebaldi et al. 2006: Climatic Change, Going to the extremes; An intercomparison of model-simulated
historical and future changes in extreme events,

& i Ji Climate projections
CCSM3_0 NCAR_CCSM3_0

2%

hiB heat waves [days] 'A1B 5day precip [kg m™

NCAR_CCSM3_0

wparm wights [%) ) NCAR_CCSM3_0

precip intensity [kg m3s”

1

40 8 6 4 2 0 2 4 6 8 10

25 20 15 10 5 0 5 10 15 20 25

Figures based on Tebaldi et
al. 2006: Climatic Change,
Going to the extremes; An
intercomparison of model-
simulated historical and
future changes in extreme
events,

50 40 30 20 10 0 10 20 30 40 50 B8 4e05 0 4e06  Be06

10



DJF multi-model

% [ [ I

Multi-model average precipitation % change, medium scenario (A1B),
representing seasonal precipitation regimes, total differences 2090-99 minus
1980-99

Climate projections

DJF multi-model

White areas are where less than two thirds of the models agree in
the sign of the change
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Climate projections

multi-model

DJF multi-model
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agree in the sign of the change

Precipitation increases very likely in high latitudes

Decreases likely in most subtropical land regions

This continues the observed patterns in recent trends

20
Stippled areas are where more than 90% of the models

Climate projections
Eastern Kansas (37N, 95W)
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Climate projections D = Annual Deficit (mm)
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IPCC Report on Anthropogenic Climate Impacts

Radiative Forcing Components
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How reliable are climate models

Global Temperature during the Last Millennium / Scenarios to 2100
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! Changes in Sea Ice Coverage
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' \\\Simulation of Future Climate
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Simulating Human Land Cover Change
in Global Climate Models

Future Directions

= Combine the urban and other land cover datasets at 1 km
resolution — use multiple satellite derived sources

= Develop transient datasets compatible with the present Day
MODIS derived dataset based on past population and other
country level statistics

= Develop a soil degradation model and accompanying datasets

= Develop fire model based on land cover and other national level
statistics

Blended: Land plus Ocean
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Figure 3.5. Latitue-time secfons of 20nal mean temperature anomalies (°G) from 1900 to 2005, relatve to the 1967 to 1900 mean Led panels: 5T annual anomalies
anss each ocean from HaoS5 T2 (Rayner et al., 2006). Right panels: Surface temperature annual anomales forland {top, CRUTEMS3) and land pite ocean botom, HadCRUTIL
\alues are smoothed with the 5-pairt filter to remove fluctiations of less than about siv years {see Appendix 3.4); and white areas indicate missing data.
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Figure 3.4, (a)Annua anomalies of global 85T (HaoSST2: red bars and biue soiid curve) 1850 to 2005, and glabal NMAT (HadMAT, green curve), 1858 b 2005, relafive to
the 1061 i 1990 mean (°C) from the UK Metorological Office (UNMD; Rayner et al, 2005). The smooth curves show decadal variafons (see Appendix 341 The dashed black
curve shows equivalent smoothed SST anomalies from the TAR (b Smoothed annual global SST anomalies, refative to 1061 to 1000 (°C) from HadSST2 (biue ling, as in (a),
from MZDC (Smith etal, 2005; red ling) and fom COBE-SST(leiiiet al, 2005; green ing). The latter two series begin later in the 10th century than HadSST2. fc,d)As in (a) but
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Figure 3.1. Annwa! anomalies of global iand-surface air temperature (°0), 1850 to 2005, reiative i the
1961 b 1900 mean for CRUTEM3 wpdated from Brohan & al {2006). The smooth curves show decada
wariations (zee Appendix 3.A). The biack curve from CRUTEM3 is compared with those fom NCDC (Smith
and Beynolds, 2005; blue), GISS (Hansen ef &, 2001; red) and Luging ef &, (2005; geen).
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IPCC, 2007

Global Annua| Land Precipitabon Anomalies

I GHCN Annusl Anomaly
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Figure 3.12. Time series for 1000 o 2005 of annual global land precipitation
anomaies (mm) Fom SHON with respect to the 1081 to 2000 base period. The
smooth curves show decadal variaions jzee Appendin 3 4) fr the GHCN (Peferson
and Voze, 1807), PREC/L {Chen etal, 2002) GPCP {Adler & al, 2003), GPCE (Rudoif
a &, 19804) and CRU (Mitchell and Jones, 2005) data sets.
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