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Tree-Ring Collections
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Douglas-fir at Wahl Knoll site, White Mountains , AZ




Tree-Ring Collections
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Tree Ring Widths — the Basic Data
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Overview of the
Reconstruction Process

Tree Ring Network Observed Streamflow

Statistical Calibration: regression
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Time Series of Reconstructed Streamflow

Reconstructed annual flows, SV T
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Three Different Models Used

(based on different sub-periods)
1330-1989 (4 sites)
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Annual Reconstructed Flows, 1330-2005

Plotted as % of normal*

*normal = defined as 1914-2006 median of observed flows

Reconstructed annual flows, SVT
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2002 and 1996 have the lowest reconstructed annual flows
in the entire record (28% and 30% of normal* respectively)

 Maximum number of consecutive years below normal =5 (in 1590s and 1660s)
* Longest stretch of consecutive years below normal in recent interval of

1914-2005 is 4 years (in 1950s)



“Missing” RINgS (locally absent on tree where cored)

Close up of cores from two different trees
at Site 10, located near Flagstaft:

2002 (missing in this core)
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Missing-Ring Percentage Through Time

How unusual is such a high % of missing rings?
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2002 was unprecedented for
frequency of missing rings



Variations in Time-Averaged Flows

Plotted as % of normal*
*normal =median of all 6-year running means

Reconst‘ructed, SVT, é-yr running mean
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* 14 distinct prior occurrences of flow
as low as 1999-2004 average

* 1- 3 occurrences in each century
* Most severe conditions at ~1590 and ~1670



Variations in Length of Intervals Between
High Flow / Wet Years

~_~ High flows and large
=~ | floods can occur
‘9 7 | during periods of
~ drought and low
flows
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Wide rings can occur in
otherwise narrow-ring sequences




Floods / High Flows & Reconstructed Flows

High flow / flood “wet years” are tracked reasonably
well by Verde River tree-ring reconstruction

Note vertically exaggerated —,
scale on this axis
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Length of Intervals Between Wet Years
Based on Observed Flows, 1914-2007
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* Interval longer in 1950s than during recent drought period

e If not for mildly wet 1952, the earlier interval would have
been 25 years

e Median interval is 2 years in the observed record



Length of Intervals Between Wet Years
Based on Reconstructed Flows, 1330-2005
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Earlywood / Latewood Evaluation

Ring width can be partitioned into
parts formed early and late in the
growth year
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Testing for Latewood Signal of Summer Rainfall
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SUMMARY: Results encouraging, but summer
precipitation signal in partial ring widths is too
weak to expect useful reconstruction of summer
monsoon variability from this limited site coverage
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The “Big Picture” Global Climate Context
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*Recent drought: mean NH temperatures near record highs

*1950s drought: mean NH temperatures near middle of long-
term warming trend

*Wet late 1970s to early 1980s: mean NH temperatures higher

*Wet period 1915-20: mean NH temperatures low

(not shown here) severe tree-ring drought of 1899-1904:
mean NH temperatures very low



Link to
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Synoptic Atmospheric Circulation

Patterns Linked to Dry and Wet Intervals

5000 -

- Atmospheric Circulation
Anomaly Patterns (700 mb)

4500 | ) :
associated with

a000 | Dry and Wet Intervals
in the Verde Basin
= 1
o I 1953-1964
T8 o %
~ 3000 2
: | ~ T,
S 2 2500 + I £150 € §
o —

8 - “Current” <
E 2000 +-5-----------f--------------1 | NN | | .|| Drought =
= ] o i CD
S 1950s+ L1100 =
2 1500 + | n vy .~ Drought [ ® | Il ] .,

T I NN B | . a——— N A — ,

+ 50
500 A - Kk Al A- A 1] f -
o TN
S W\ ‘ |
0 ‘ ‘ ‘3 8 ‘5 | ‘ | | ‘ il B 0

1925 1935 1945 1955 1965 1975 1985 1995 2005

Water Year



| Synoptic Circulation
ﬁ‘{ 7 Patterns for SVT
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Reconstruction Model
Summary

covering 1330-2005
 The reconstruction explains 49- 69%
of the variance of the annual flows



Extreme Single-Year Summary

reconstructed riow since

 From tree’s perspective 2002 was a year
like no other: 60% of 300+ cores were
missing the 2002 ring!



CONCLUSIONS

2) Multi-year intensity: 14 distinct
prior occurrences of flow as low
as 1999-2004 average



CONCLUSIONS

4) Winter storm track position
key factor in drought signature
(1950s vs. recent drought)



