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Verification information

Retrospective evaluation of NCAR-produced MPEX forecasts

* EnKF-initialized ensemble of WRF model forecasts

e GFS-initialized deterministic WRF model forecasts
30-member ensembles initialized from 1200 UTC (36 cases total)

All statistics are aggregated hourly over many cases

NCEP Stage |V precipitation considered the “truth”
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Average daily precipitation

* 0-36-hr precipitation averaged over 1200 UTC initializations from May 14 to June 15
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Average daily precipitation

* 0-36-hr precipitation averaged over 1200 UTC initializations from May 14 to June 15
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Average daily precipitation

* 0-36-hr precipitation averaged over 1200 UTC initializations from May 14 to June 15
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Total accumulation in verification region
accumulated over experiment duration

| Hours 12-36

" WRF

ST4

Difference

ol b b b b by g by aaa 1

TT T T T I T[T T T T [TTTT

05 10May 15 20May 25 30 May 05 10 Jun

| Hours 24-48

TTTTT

“r WRF
wo | ST4

I Difference

T AN NN NN SRR AN A R

UL L B B B R

1y

05 10 May 15 20 May 25 30 May 05 10 Jun

00 Z Initializations

15

7.22E+07

6.39E+07

7.21E+07

6.43E+07

| Hours 12-36

WRF

o ST4

& Difference

o b by s b b by s baaaa laa

LI LI L L

1l

12 Z Initializations

S A R R LR R RRR RS R LR IRARERRERENRE
' Hours 24-48 /

WRF //s1a ]
I Difference |

EEEEEEE RN AN FEE NS FE NN SN AN N

7.85E+07

6.43E+07

7.35E+07

6.51E+07



BOX10 T T T T T T

7.0%10" |-

6.0%107

5.0%10"

4.0x10°

7.0%107

6.0X107

5.0%107

4.0%107

3.0x1

Total accumulation in verification region
accumulated over experiment duration

| BLBLELILN NLELEL LN L I B I

Hours 12-36 LA

/ 7

p

=

WRE,Z/ST4 1

lefer ence
= =

—

R AN AT AR FEEN AN R RN EEN N RN

05 10 May 15 20 May 25 30 May 05 10 Jun 15

o

05 10May 15 20May 25 30 May 05 10 Jun 15

00 Z Initializations

199%

L R R A L R R RN RN LR
| Hours 24-48 A 123E:67
/ _S.43E+(ﬂ'
%
4
fﬂ 7
4
WRF # ]
~ /" ST4 ]
_— / -
- Difference |
el Tﬁzl:"fﬁ.l.:}.zlfmlr I

B8.0x1

70x107 |-

6.0x107

5.0%10"

B.0x107

7.0x10" [~

6.0X107

5.0%107

o TIT[TT I T[T T T T[T TTI[TTT

=
7
: /4
=
VVRF /
- °/sT4
,,4

- “ Difference

[TTTT[TT T T T[T T T T [TTTTIT

Hours 12-36 Z

il bva e b b s b s b b b by

1

05 10May 15 20May 25 30 May

05 10Jun 15

Hours 24- 48 .
L //f//
4
i =
: WRF /7s14
}J
L /9%

—_
h("/w_‘r"

— == = —_ = = =

— — = =

Difference _

el b b b b b s bavaa b

05 10May 15 20May 25 30 May

12 Z Initializations

05 10 Jun 15

7.85E+07

FaE:E

6.43E+07

oo
soi ©
e e

7.62E+07

7.33E+07
7.13E+07

6.51E+07



1.1x10° LI B L I I L L | T T T T Trrrrrrrrrr 1.1x10°

o L GFS-Initialization — Solid ] -
Ensemble members — Dash ;

8.8x10° |- — 8.8x10*

7.7%10*

6.6x10"

5.5x10*

4.4x10*

3.3x10*

2.2x10*

1.1x10*

0.

Average forecast 1-hour accumulations

00Z initializations

00 03 06 09 12 15 18 21 24 27 30 33 36 39 42 45

Forecast Hour

48

7.7%10*

6.6x10"

5.5x10*

4.4x10*

3.3x10*

2.2x10*

1.1x10*

0.

12Z initializations

LI I L B N N N N I N O L N I

GFS-Initialization — Solid

Ensemble members — Dash

00 03 06 09 12 15 18 21 24 27 30 33 36 39 42 45

Forecast Hour

48

10



1.1x10°

9.9x10*

8.8x10*

7.7%10*

6.6x10°

5.5%10°

4.4x10*

3.3x%10"

22x10*

1.1x10"

Average forecast total 1-hour accumulations

L e e e e e e LT o o o o B I o e e e
. WRF 00Z Initializations : WRF 127 Initializations
- 9.9x10* [~ =
= 8.8x10* - -
B 50.0 mm B T
- 7.7%10° [~ =
= 6.6x10" - -
- 55x10° =
- 10.0 mm - 50.0 mm
- 4.4x10° -
r r j 10.0 mm
N 5.0 mm . T
- 3.3%10° [~
L L 5.0 mm
- 22x10* [~
- 1Ax10* -
L 1.0 mm L 1.0 mm
L 0.1 mm o L 0.1 mm
00 03 06 09 12 15 18 21 24 27 30 33 36 39 42 45 48 00 03 06 09 12 15 18 21 24 27 30 33 36 39 42 45 48
E LT o o o o B I B o e e e
e’ - Stage IV .
8.8x10° [~ .
7.7%10* [~ =
L 7 50.0 mm
6.6x10° -
55%10° [~
o 10.0 mm
4.4%10" -
3.3x10° [
L 5.0mm
22x10* [~
1.1x10° |-
- 1.0 mm
0. 0.1 mm

00 03 06 09 12 15 18 21 24 27 30 33 36 39 42 45 48

11



Areal Coverage (%)

Areal Coverage (%)

10 1

o (@) o —_ —_ —
w o © M o ©

o
o

’: 0.25 mm/hr

0 6 12 18 24 30 36 42 48

5.0 mm/hr

0 6 12 18 24 30 36 42 48
Forecast Hour

Areal coverages
* Aggregated over 36 cases (12 UTC forecasts)

7.0
6.0
5.0
4.0
3.0
2.0

1.0 3
0.0 -

0.8V

0.60
0.40 -
0.20 -

0.00

E 0.5 mm/hr _

0 6 12 18 24 30 36 42 48

10.0 mm/hr

TTrrrrrrnrvrrrvrrrrrrvrrnvrvrrevrevrenveenrvmm
0 6 12 18 24 30 36 42 48
Forecast Hour

5.0

4.0

3.0

2.0

1.0

0.0 -
0 6

0.24

0.20

0.16

0.12

0.08

0.04

0.00 -

1.0 mm/hr ;‘_ST“

12 18 24 30 36 42 48

20.0 mm/hr

0 6

12 18 24 30 36 42 48
Forecast Hour

GFS ics

Member:

12



Neighborhood approach
* Neighborhood Equitable Threat Score

— Gives credit for “near misses” within a specified
radius

* Fractions Skill Score
— Similar approach as neighborhood ETS

* How does precipitation forecast skill vary...
— with scale?

— with diurnal cycle?
— with initialization time?

— with forecast lead time?
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24-hour accumulations — 24- to 48-hour forecasts compared to 12- to 36-hour
forecasts
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Neighborhood ETS
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Ensemble members (dash) as compared to GFS initialization (solid)
24-hour accumulations (forecast hours 12 to 36)
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Neighborhood ETS

Neighborhood ETS Differences
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Attributes statistics

» Aggregated hourly over first 18-hrs (first diurnal peak) for 36 cases (12 UTC fcsts)
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Attributes statistics

» Aggregated hourly between 24-42-hrs (diurnal peak #2) for 36 cases (12 UTC fcsts)
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* Aggregated over 36 cases (12 UTC forecasts)
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Preliminary conclusions

Forecasts initialized later were better than earlier-initialized forecasts

Forecasts initialized at 12Z dramatically overforecast the peak precipitation
amounts of the first diurnal cycle (12-15 hours after initialization).

The ensemble did not have enough spread of precipitation, but it had skill at
discriminating between events

The GFS-initialized forecasts were better than any individual ensemble member

The benefit of the ensemble comes from the probabilistic guidance



