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Motivation

Met Office

» Impact from Observation Network components

« Work in Progress

© Crown copyright Met Office



Met Office

UKV model configuration —
key features

« Variable Grid with 1.5km interior resolution
e Hourly 4D-Var on 4.5km grid
* ‘0543’ Science (=current Operational)

* Observation Cutoff = 45 minutes (=80 on 11 &
23Z cycles to capture sondes)

« Latent Heat Nudging
« Adaptive Variable Grid

 Climatological covariances — lagged NMC
method



Observational Denial Trals

Met Office

* Control = OS43 (current) Science
Configuration

« 2 Seasons (Summer and Winter)

« Approximately 2 months in each season



Denial Observation Sets

Met Office
Near-surface Sets Abbvn Obs Denied
1 All land-surface LAND = SYNOP + METAR + Roadside
2 All land-surface except LANDxROAD = SYNOP + METAR
roadside
5 All land MSLP MSLP =SYNOP + METAR MSLP
SYNOP: T, RHym, Windyg, Vis,m MSLP, Cloud
METAR: T, RHym, Windgm, ViSym, MSLP
ROADSIDE: T,,, RH,., Vis,
Upper-Air Sets Abbvn Obs Denied
6 All Upper-Air UPAIR =Sondes, Profilers & Aircraft
Conventional (AIRREP, AMDAR & Mode-S)
7 All AMDAR & AIREP AMDAR =AMDAR & AIREP T,RH & Wind
10 GroundGPS GNSS =GroundGPS

11 GeoCloud GEOCLOUD =Satellite cloud fraction profile
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Verification vs Observations

MetOffice | (gonsiple Weather’ — mainly vs SYNOP (03)
observations

* T2m1 RH2m1 Vi52m1 Windlom, Ppn, CIOUd COVGF,
Cloud Base Height, MSLP

« Upper-Air — vs SONDE profile observations
 Temperature, RH, Wind



Summer Impacts Summary
vs Surface Obs
et Orer

om Summer N
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Summer Impacts Summary
vs Surface Obs
et Orer

T, Summer

Met Office
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Summer Impacts Summary
vs Surface Obs

Met Office §| -
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Winter Impacts Summary

Met Office
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Impacts Summary
MEEOTDE: vs Upper-Air Obs
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Impacts on Ppn from Land

Met Office

Surface Obs (FSS)

% Difference (AllLandSurfDen vs. PS43Control), 1hr Precipitation Accumulation (mm), Analysis
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GNSS QC ?

Met Office

Temperature %’elviné at Station Height: Surface Obs
MO Block 03 station list
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Conclusions

Met Office

* Redundancy in Surface Network

* ‘All-rounder’ T, _/RH,_ observations — benefits
also for Wind,,,, & ppn predictions

« Some episodic negative Impacts from GNSS
(QC issues)

« Radar Impacts restricted to ‘Nowcasting’ range

* Mode-S dominating Upper-Air Wind Impacts
from Aircraft

* Relatively small impacts from satellite radiances

© Crown copyright Met Office



Winter Impacts Summary
vs Surface Obs
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Met Office

Cases: +-+P543 Control %-xAll Land Surface Obs Denied *-#All Land except Road obs Denied
Road obs Denied All'Land T/RH Denied m-81All Land MSLP Denied
0.5] T 1 057 T T T T T
1.0 ] l 4
. o.0— il
£ l
2 s £e
[T 1 w
2 g
= = L 05f
8 20 85 |
i 2§
2 |
2 g0}
25 t
aol 1+ ! ] R - L
42 0 12 24 3% 48 €0 72 Sz 0 12 24 36 48 80 72
Forecast Range (hh) Forecast Range (hh}
9| T ] Xy T T T T T
250
8 i
5 200
g [
I P [
g, 1 8 0 b
i 1 i g 150
@ 0 [
= =& |
o o E §
5 |
8 T 82 e
&8 1 O § [
i i [ [
5 [
s o5
5 f
0.0
4 L | | L - 0501 L L I L
iz 0 60 72 z0 60 72

RH,, Summer

Relative humldltm‘gé at Station Height: Surface Obs
lock 03 station list
Equalized and Meaned from 15/7/2018 002 to 14/9/2018 232

12 24 36 48
Forecast Range (b}

12 24 3% 48
Forecast Range (hh)

Surface

Cases: HPS43 Control »-xAll U%)er Air 0o
S Denied

FC-Obs Mean Eror

Relative hum»d.%

Summer Impacts Summary
vs Surface Obs

Mt O

at Station Hetgm Surface Obs

s1aton
Equalized and Meanec trom 1237 2‘893 ooi to 14/92018 232
s Denied »==All AMDAR & AIREP Denied

Mode-
— PSA3 Control - GeoCloud

05T T

20}

25}

30L 1L L 1 1 L y —
120 12 4 % &4 ® 7
Forecadt Range ("h)

o T T T T Lo |

FC-Obs RMS Error

173 L] 12 o
Forecast Range (41

R VO — |
% &4 0 2

nirol - Radar
K PS43 Control - Radiances

FC-Obs Mean Error
D#orence trom *PS43 Contol

FC-Ovs RMS Error
Dterence tom "PSA3 Control”

G-0PS43 Control - GNSS

U T T T T T

03

00+

71X | S S S S TR '
12 o 2 2 3% - 0
Forecast Rarge )

0z}

00r

LJ
% 4 w0 2

0 M
A

Upper-Air’



Winter Impacts Summary
vs Surface Obs
Fl
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Summer Impacts Summary
vs Surface Obs

Mt O

S uae

Vis,,, Summer

Met Office

Log(10) Vlmb\lltxﬂgnéat Siallnn Height: Surface Obs Log(10) Vls\blhthgém Srancm Height: Surface Obs
3 station list 3 station list
Equalized and Meaned from 15;'7.-’2018 002 to 14/9/2018 232 Equalized and Meaned from 15f7f2018 00Z to 14/9/2018 232
) Cases: +—+PS43 Control »-xAll Upper Air Obs Denied - All AMDAR & AIREP Denied
Cases: +—+P543 Control %-xAll Land Surface Obs Denied *-%All Land except Road obs Denied All Mode-S Denied ntrol - ROBH GNSS  =-81PS43 Control - GNSS
Road obs Denied All Land T/AH Denied =-2All Land MSLP Denied +—+PS43 Control - GeoCloud »%»PS43 Control - Radiances
0.2 T T T T ] 0.05[ T T T 0.15 T T 1 00107 T T T T
01k 1 O.DO- S 0.10 i
. [ L 0005
£ [ g |
g go | g 53
o 0 i g 005+ o 005 ] g
g ik g §E
= Y = 2 % 0000
g £ g as
O 0.1 o g 010+ & 0.00- o §
I o+ t it L g
o 3
£ 2 |
] = [ ¥ “ 0005}
02 ] 015 I 005 [
* |
1 ® |
08l 1 I .| o020l T ¥IRT!] I 1 [ 00101 L
4z 0 12 24 36 48 &0 72 20 12 24 36 48 eb 72 42 0 12 24 36 48 & T2 Gz 0 1z 2 3% 48 60 72
Forecast Range [hh) Farecast Rang e (hh) Forecast Range (hh) Forecast Range [hh)
0.50 T T T T 1 0.20|_ T T T 0.44 T T ] 00101 T T T T
[ ¥
Fo 042 ]
045+ 1 0.15- 1
% [ * L 0005H
[ 0.40 1 e l
- . 8 [ * - ] . 8
8 g o * ] § o
g 040+ 1 & g 0.107- § 038 1 W g
g ge ¢ ;ogd
& T & B %
g § 2 [ g 1 g ]
0.36 1 =
0.35F 4 8 0.05F 1
2 £s | 4 I g g
5 1 &
& 034 4 5 |
e | ] S 0005
0.30 0.00 t
[ 032
{12 T TR S T S B | oosl oo 4] 030[ L] T i
4z 0 12 24 36 48 &0 72 20 1z 24 36 48 &b 72 42 6 12 24 36 48 80 T2 Sz 6 1z 8 72
Forecast Range (hh} Forecast Range (hh) Foracast Rangs (hi} Forecast Ranqe[hhj

urface ‘Upper-Air’



Winter Impacts Summary
vs Surface Obs
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Vs OpenRoad Obs
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