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ARTMIP Tier 2 Reanalysis Discussion

Allie Collow!2 & Bin Guan?®

 Differences due to reanalysis systems

» Differences due to product resolution (Is information lost
from regridding to the coarsest resolution? Are there
resulting differences in related parameters?)

e Uncertainty in a single reanalysis (ERA5 ensemble
members; MERRA-2 and JRA55 AMIP simulations)
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Motivation for a Reanalysis Comparison
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 This can be translated into AR detection and the

associated precipitation
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AR detectlon |s based on ERA Interlm derlved AR threshold
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As bottom of previous slide, except AR threshold is dataset-
dependent

Difference ) -2.25
60E120£180120we0W O -3

No major difference between ERA-Interim and MERRA-2 both here and in previous
slide, but using dataset-dependent AR threshold makes their difference in AR
frequency further smaller
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IVT 85t Percentile
Based on all 6-hourly data
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ERA-Interim representation of 21
dropsonde-observed ARs

Algorithm + Reanalysis
«Shading: AR shapes.
«Red: transect going
through AR centroid.

Dropsonde
Blue: midpoint of AR
transect.

All 21 dropsonde ARs have
a matching reanalysis AR;
19 of them matched within
=+ 3 hours.
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MERRA-2 representation of 21
dropsonde-observed ARs

Algorithm + Reanalysis
«Shading: AR shapes.
«Red: transect going
through AR centroid.

Dropsonde
Blue: midpoint of AR
transect.

All 21 dropsonde ARs have
a matching reanalysis AR;
19 of them matched within
=+ 3 hours.
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Remarkable Agreement Between Two Totally Independent AR
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Catalogs (ERA-Interim vs. Dropsonde)
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Top: ERA-Interim-based AR width (-2% error)
and total IVT (+3% error) validate well against
dropsonde observations.

Bottom: Dropsonde-observed AR width (5%
difference) and total IVT (5% difference) well
represent the entire population (21 vs. ~6000
ARS).

gmao.gsfc.nasa.gov



National Aeronautics and Space Administration

ERA-Interim

(a) Width (km) (b) Total IVT (1E8 kg/s)
1500 o 9r
o © °
I — 75t -
1200 o (o] O
o I
2 900 o O o P 6
2 ol © B : S—@
© O O 0 © 45 |
o O c
© @ (0]
o 600 t @ o) o
o o ~© T 3 o
_ o oo/ © °
300 15t @]
r=0.60 (p=0.004) r=0.80 (p=0.000)
0 : ' : ' ' 0 ' ' ' : : '
0 300 600 900 1200 1500 0 1.5 3 4.5 6 7.5 9
Dropsonde Dropsonde
(c) (d)
| s Probability I Probability
0.15 95% G 0.15 1 95% Cl
Mean of All (847) Mean of All (4.49)
— — Mean of 21 (868) — — Mean of 21 (4.86)
= 01 L — — Dropsonde (886)_ > 01 L — — Dropsonde (4.?1)_
- =
[1v) (1]
0 0
o ]
% 005 | % 005 |
0 0
0 300 600 900 1200 1500 1800 2100 2400 0 15 3 45 6 75 9 105 12

Width (km) Total IVT (1E8 ka/s)

Global Modeling and Assimilation Office

GMAO

gmao.gsfc.nasa.gov

MERRA-2

Total IVT (1E8 kg/s)

r=0.85 (p=0.000)

15 3 45 6 7.5
Dropsonde

(a) Width (km) (b)
1500
o)
1200 | 0% Jo 5
o R © 6l
wn
@ 900 @® -
= o) =
8 O o o g 45
S 600 3
300 | 15t
r=0.61 (p=0.003)
0 : : : - : 0
0 300 600 900 1200 1500 0
Dropsonde
(c) (d)
|| . Probability
0.15 | 1 95% C| 0.15
Mean of All (741)
— — Mean of 21 (813)
> 01 — — Dropsonde (886)_ > 01t
£ o £ o
o o
0 0
o o
o o
0.05 | 0.05 |
0 0
0 300 600 900 1200 1500 1800 2100 2400 0 15

Width (km)

| . Probability
l 95% ClI

Mean of All (4.13)
| — — Meanof21(4.66)
— — Dropsonde (4.71)

3
Total IVT (1E8 kg/s)

45 6 75 9 105 12




National Aeronautics and Space Administration @

Impact of Resolution
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(Figure 2 from Huning et al., 2019)

"Spatial resolution differences have relatively minor effects on the number of ARs diagnosed, with
higher-resolution data sets identifying four more AR days per year, on average, during the 1985-2015
winters. However, this can lead to ~10% difference in AR attribution to the mean domain-wide seasonal
cumulative snowfall (CS) and differences up to 47% snowfall attribution at the seasonal scale."

GMAO Global Modeling and Assimilation Office
gmao.gsfc.nasa.gov




National Aeronautics and Space Administration

Uncertainty within a Reanalysis @/
February 2019

Individual
ensemble
members in
ERA5S
Differences
are minimal,
except though
nearing 10%
in the tropics
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Uncertainty within a Reanalysis @/
February 1989

Individual
ensemble
members in
ERA5S
Differences
expand to
midlatitudes
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Moving Forward and Topics for Discussion
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