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In this presentation....

Why is climate input important
Building historic climate files
Building future climate files

Impact on predicted pavement performance
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HOME PROGRAMS PEQPLE RESEARCH STUDENT INFO ALUMMI WEATHER MUSEUM

Office of the
Mississippi State Climatologist

State Climatologist Dr. Charles L. Wax
Assistant State Climatologist Dr. Michael E. Brown

PO Box 5448
Office Address Mississippi State, MS
397562-5448

E-Mail Contact Dr. Charles Wax
‘Preferred Method)} Dr. Michael Brown

Office Phone (5652) 325-3915%

Data Request Form Click Here For Data
Request
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Only 12 MEPDG climate files in Mississippi
* 4 sites with 5-6 years of climate data (very limited)
» 8 with 8-10 years of climate data (limited)
» Starting with mid 1990s
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lowa Averages and Extremes

Decade Avg High AvgLow 100°+ events

(days / weather station)
1970s 58.9 374 6
1980s 59.6 38.1 21
1990s 58.4 38.3 2

What 10-year period do you want to use
for pavement performance prediction?
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Development of
Climate Data Input Files
for the MEPDG

Build complete 40-year historic climate files from
county measurements

Build 40-year future climate files from global and
regional models
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Daily downscaling example
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Complete Historic Files
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® 40-year files (1970-2010)
® Each county in the State (82)
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How should future climate files be built?

Mean Yearly Temperature for Mississippi (1970-2009)
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Future

Scenario
(decade of 2040s)

/

Monthly Climate “DELTAs” (for 50-year

» Temperature DELTA = Future Scenario - Contempor.

Precipitation DELTA = Future Scenario / Contempora

A

Climate Science Program

National Center for
phalt Technology

CAT

at AUBURN UNIVERSITY

lowa State University =




=
(C
=
O
-
-
O
e
S
-
=
)
(N
—
®
@)
QD
X

Green/blue = regional model grid points

global model grid point

Red



“C

Temperature

Temperature A°C

3.5
3.0
2.5
2.0

0.0

Average Monthly Temperature

a Future

Jan Feb Mar

Apr

May

Jun

Jul

Aug Sep

- Cn::rr"rter'rlF:Jr:rrar'g.rr

Oct

MNowv

Jan Feb Mar

Apr

May

Jun

Jul

Aug Sep

1 1 1 1 1 1 [
I I I I I I I
‘ | | I I

Oct

MNov



e —

Temperature Distribution
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Precipitation Amm
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50-year DELTA's

JAN | FEB | MAR | APR | MAY | JUN | JUL AUG SEP | OCT | NOV | DEC
T [C] 1.3 1.5 3.2 24 2.7 1.9 2.8 2.0 1.7 1.9 2.0 1.4
P [%] -21 -13 40 14 39 13 =17 17 68 -20 37 -11
5 1970-2010
45 Historic > DELTA

Climate

2010-2050
Virtual
Climate

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
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What is the impact of more
accurate climate files?
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Complete Historic Files
© 40-year files (1970-2010) 35
* Each county in the State (82) 1
Critical for calibration "ot
1985-2000 pavement .
e 5-yr MEPDG climate 15
1995-2000 climate (3x) :
e HISTORIC climate N et
1985-2000 climate ' . |
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Complete Future Files

* 40-year climate files
* each climate region (10)

Critical for predicting performance
2010-2030 design
e 5-yr MEPDG climate
1995-2000 climate (4x)
e FUTURE climate
2010-2030 virtual climate
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PVMT | PAVEMENT CLIMATE Mississippi Climate Zone
TYPE | PERFORMANCE | COMPARISON [1 T2 13 T2 15 16 17 T8 19 10
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9.3-in JPCP
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12.5-in HMA
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Current MEPDG 10- year climate files may adversely impact
pavement performance predictions

e The fix Is accurate and improves MEPDG model calibr  ation

Future climate may be different from historic clima te and change
pavement performance predictions

e There are accepted scientific models to build futur e climate
files
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Building MEPDG Climate Files
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