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WINTER 1601 by Pieter Bruegel the Younger
LANDSCAPE

WITH A BIRD
TRAP

Freeze over Dutch canal in winter; nowadays ice free

in Netherlands




LITTLE ICE AGE (1450-1850) &
MEDIEVAL WARM PERIOD (950-1250)

* With colder/warmer than normal temperature

* Due proposed to solar variability (Lean, 2010), tropical volcanic
eruptions (LIA, Schurer, 2014), declining NH summer insolation
(Kaufman, 2009), land cover/use (He, 2014)

* Conventionally a “more European” climate phenomenon

» Medieval warm period (climate anomaly) often has more
heterogeneity



WHY THEN AND WHY US

* High data density and the ability to quantify the relative
importance of forcings with downside of smaller changes

* CMIPs5 Last Millennium simulations organized by PMIP3

* Test the ability of state-of-the-art climate models in explaining
climate changes

* NCAR-CESM-LME expands from CMIP5 LM that provides full and
single forcing member



- CESM-LME CCSM-TraCE21k
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A) Volcanic Mass

B) Last Millennium TSI
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OW DOES IT GO?
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TAS Means (Annual)
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TAS Standard Deviations (Annual)
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PR Means (Annual)

b.e11.B1850C5CN.f19_g16.0850cntl.001 b.e11.BLMTRCSCN.{19_g16.002
mmday 19792012 =, i P s 850.2005 S o= mmiday

LULC_HurttPongratz.001 b.e11.BLMTRCS5CI
. Mmiday  50-2005 =

b.e11.BLMTRC5CN.{19_g16.0RBITAL.002 b.e11.BLMTRCSCN.{19_g16.SS1_VSK_L.001 b.e11.BLMTRC5CN.19_g16.SSI_VSK_L.003
s e MMy 850: 2005 = mmiday  850.2005 -

pi

b.e11.BLMTRCSCN.f19_g16.VOLC_GRA.005 b.e11.BLMTRCSCN.f19_g16.ramp1pctCO2.001
8502005 - mmiday 50 T . e  mmiday

10 12 14 16 18




PR Standard Deviations (Annual)
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El Nino Composite (3°S:3°N)

nino3.4 (Monthly, detrended)
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PNA (Annual)
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OW DOES IT GO?

.= In our yard
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Precipitation Center 1644-1795 (Summer May.-Sep.)
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""""""""""""""""""""""""""""""""""""""""""""""" s Precipitation indexes Center 1644-1795 (Summer May.-Sep.)

- Wei shows speleothem isotopic data suggest
precipitation in southern China correlate with Be-10
solar activity (sunspot)

-- REACHS reconstruction also shows summer snow
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PROSPECTIVE

* Continue on diagnostic analysis on global and regional time
scales with a focus on East Asia

* Model-data (literature reconstruction) comparison and historical
events

* Ongoing:
- Characterizing precipitation pattern over monsoon Asia
-- How does that associate with ENSO activity?
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PROSPECTIVE

* Continue on diagnostic analysis on global and regional time
scales with a focus on East Asia

* Model-data (literature reconstruction) comparison and historical
events

* Ongoing:
- Characterizing precipitation pattern over monsoon Asia
-- How does that associate with ENSO activity?
- LIA and MCA in China (Asia)
-- Monsoon/Maiyu front evolution

Data Driven & Thank you



