HEAT STRESS BIASES IN
COMMUNITY LAND MODEL
WITHIN CESM
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Motivation

WHAT |5
FEAT STRESS

mealsiress occlrs wWhen e Rlinie
body loses the ability to internally
regulate heat balance (hyperthermia).

Tk 15 eppeseel wol & =vElh wiishs e

human body Is the cause of heat stress
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Motivation

e Normal Core temperature ~37.5°C e Heat Exhaustion Core temperature 38.5°C

e Heat Stroke Core temperature +42°C
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Problem

CESM Modern

Day vs ERA Interim

Absolute Max Equivalent Potential Temperature
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Heat Index

95th Percentile
Joint Distributions
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DISCUSSION

* Using Heat Stress metrics for model data comparisons are a
robust method for predicting extremes (Fischer and Knutti,

2012)

* Wide spread use of air conditioning will be necessary (Barreca
st 2l UG ESH

* Occupational Health and Safety Administration (OSHA.gov)
standards will be violated world wide In a warmer climate



CONCLUSIONS

EREEINRC I replicate modern extreme hedt stress DatteRiie

* Spatial patterns of extreme heat stress iIn CESM are similar to
ERA Interim, however CESM Is warmer worldwide

B ilsllit Aot heat stress from F5th to the 97th perceRitiEss
oreater iIn CESM than in ERA Interim

* |n a warmer climate, extreme heat stress at low latitudes rise
above the calibration of Heat Index
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History of Thermal Indices

Heat Index = (-42.379) + (2.04901523)*Tf + (10.14333127)*RH + ((-0.2247554 1 )*TFRH) +
Heat Index  «(-683783e-3)¥Tf2) + ((-5481717e-2)*RH"2.) + (1.22874e-3)*(Tf*2)*RH + (8.5282e-4)*TFRH"2. +
(-1 99e-6)*(TF2.)*(RHA2.))

Polynomial fit to a empirical human thermal | .
comfort model (Rothfusz, 1990) Used by the National VWeather Service

NOAA's National Weather Service

Heat Index
Temperature (°F)

94 96 98 100 102 104 106 108 110

Relative Humidity (%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[ ] Caution [] Extreme Caution [] Danger B Extreme Danger


http://www.nws.noaa.gov/om/heat/index.shtml
http://www.nws.noaa.gov/om/heat/index.shtml

Heat Index
ERA Interim 2002-201 |

50 Al e

L3

99th Percentile

95th Percentile



Heat Index
95¢th Percentile

s o Ocean | |20 ppmyv CO;  CESM Slab Oceani MeoaeRi



Temperature
95th Percentile

50 Al e

L3

CESM Slab Ocean MedciEa

ERA Interim



Temperature
99th Percentile

ERA Interim CESM Slab Ocean Meders



Temperature
99th Percentile

@ lab Ocean | 120 ppmv CO2  CESM Slab Ocean Modet



1810

Heat Index

Joint

Dllsigleliions

95th Percentile

©)
=
&
|

o))
@)
|

IS
-

[
MRS ¢

95% Relative Humidit

N
@
|

[ | [ [
— —_— ]

— — — —

T
I
I

H

—_———

._____
[ — I
PR ol P

|
5 e 5 A 53
| | | | | | | | |

B0

40.0
5.0
50.0

b5.0

50

40 &)

95% Heat Index °C

@k blab Ocean |20 ppim/ i@ @F

N o 3

|

7656

dtlulallu!olf

D, SdNIEIS

|
i

40
95% Heat Index °C

old



1

99% Relative Humidity %

00

00
)

o)
(@)

~
@)

N
O

Heat Index

Joint Distributions
99th Percentile

— =

Sl

| | 1 T 6
: R 8 | e S | s I

44.0 -

e

i hit ] Bt
RN

g B B B e e —— ]

I 5
|
: pe 1 [36.0 - H | 1 | H
l I : o } 1 [ : | H | Hl 1
1 |1 1 B 1 IIHI El 1
| 52.0 - B
] ' | l
| I
] l I
| % 28.0 —

f— —

o eJﬂlEJSIduJS_Llul!O[ %66|

IIIIIII
BIOROESGIe 0 0 45 0 500 . 550 0.0 35.0 40.0 4508 s asIs N
99% Heat Index °C 99% Heat Index °C

@k blab Ocean |20 ppim/ i@ @F



lemperature
99th - 95th Percentile Change

ERA Interim CESM Slab Ocean Meders



Temperature
99th - 95th Percentile Change

CESM Slab Ocean Modern - ERA Interim




FEEIL iEiE
99th - 95th Percentile Change

ERA Interim CESM Slab Ocean Meders



FEEIL iEiE
99th - 95th Percentile Change

N lco Ocean | | 20 ppmv CO;  CESM Slab Ocean ModeERS



lemperature
99th - 95th Percentile Change

N lco Ocean | | 20 ppmv CO;  CESM Slab Ocean ModeERS



Heat Index vs lemperature
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