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Abstract S | EARS/DBNet Data for MWHS-2
ECMWEF has been assimilating the FY-3B MWHS (Microwave

channel 4, Skin Temperature

Humidity Sounders) data over sea In the operational forecasting MWHS-

system since September 24%, 2014 and the FY-3C MWHS-2 data CH4/clear data P
since April 4t 2016. Here we study the introduction of more 255K=<SkinT<=2

microwave humidity sounding data from these two instruments, 78K, _ '
namely the introduction of MWHS data over land, and the addition Orography<=100 :

of MWHS-2 data from DBNet.

For assimilating MWHS/FY-3B observations over land, we
compare approaches in which the emissivity Is retrieved
dynamically from MWHS channel 1 (150GHz (V)) with the use of
an evolving emissivity atlas from 89 GHz observations from the
Microwave Humidity Sounders (MHS) on NOAA and
EUMETSAT satellites. The assimilation of the additional data over
land improves the fit of short-range forecasts to other observations,
notably ATMS humidity channels, and the forecast impacts are
mainly neutral to slightly positive over the first 5 days. The
forecast Impacts are better

Five EU
Stations tc
receive DBNet

] _ Experiments sc;t up Data
In b_oreal Summer and the Sou-t_hern Hemlsphere. ContrOI Run: ASSimiIating MWHS/FY-3B over sea MWHS2 (l1c) Local-Global Brightness Temperature Differences MWHS2 (l1c) Local-Global Brightness Temperature Differences
TO Improve the amount Of aval Iable MWHS-Z data’ We aISO only Min: -0.01 Max: 0.02 Mean: 5‘?:52-11:85::::-8:.;:::.21 Counts: 33418 Rejects: 0 Min: -0.01 Max: 0.01 Mean:c-::i:‘::Iz:di?;:}i::}? Counts: 33418 Rejects: 0
consider the addition of DBNet data with much improved BasicAtlas EXP: Assimilating MWHS/FY-38 over —
timeliness. This data Is currently available from five stations land by using emissivity atlas without adding data i
around Europe. After excluding observations for the first and last over snow-covered surfaces. = el |
- "'-:.-“'-
few scan-lines of an overpass, the DBNet MWHS-2 data are SnowAtlas EXP: Assimilating MWHS/FY-3B over g
overall consistent with the global data. Due to the improved ::‘y“js‘:‘r"';hefn‘f‘::“ﬁt‘;aat;:s"e(;;:‘n"T"‘;f;;’;’(‘;d surfaces T
timeliness, the data coverage Is highly improved for the short cut- I
off assimilation window. It Is therefore planned to add the FY-3C 5"°WIDV33")ti; E’;';{ Aszi":“ati"g 'V'WHS/FY-3'Z o
- - over land with aading data over snow-covere ""*-..._;_-_-
DBNet MWHS-2 observations to the ECMWEF operational surfaces by using dynamic emissivity retrieved _ . _ )
forecasting system from cycle 45r1. from 150GHz(V) (SkinT >=255k) T s - T - -
EXP period:1/1/2015-31/3/2015 + 1/7/2014-30/9/2014 [ [
Assimilation of MWHS Data over Land o ol 0 R o T s e oo
channel 3, used number
Specification of surface emissivity and skin temperature more - - 500 2:"\;\::5;":; . Differences between DBNet and global data for channel 4 (left)
difficult over land. so| T (> 0 y and channel 14 (right) for an overpass on 21 January 2017
d g &
w00 data coverage
. o aof l.» by using processed at Maspalomas
Two methods are considered here for the surface emissivity: 20 - |0 emissivity atlas _. 1600
1. Emissivity atlas : averaged from retrieved emissivities at 89 GHz of 1,50 without adding ' 4 - 1500
from different satellites, evolves slowly over time (Kalman filter) o} 1,00 data over snow- 1388
2. Dynamic emissivity: updated instantly by retrieving emissivity 40| 150 covered surfaces. ﬁgg
from a window-channel observation of a specific instrument 60} 100 1000
channel 1, MWHS/EmisDyn-EmisAtlas 20130ct0300Z o0 ! ! . . ! . L N 288
,» o Y 0.1 MWHS/F 150 100  -50 0 50 100 150 700
°% y3B-Oct o0
0.06 400
0.04 450 300
_Z'Oz Increased data 400 %88
use in snow- f 250 0
-0.02
Positive covered surfaces 1300 - :
S ) 1250 Additional coverage provided by DBNet for the early
0.06 in SnowAtlas )
I e EXP. 1200 delivery cycle for November 2016.
_.-.1‘5(:“.;& i;o .‘:6'0?“\ - 0 50 100 ‘1502& aak :ZZ
Tropics: 150GHz less sensitive to surface, emissivity retrieval is " Operationally use from ECMWEF cycle 45r1 !!!
not reliable _
Higher Latitudes: more sensitive; large differences over snow- Conclusions:
covered surfaces due to stronger frequency dependence of shnow | 1. Assimilating MWHS/FY-3B data over land increases the
emissivity o used number of observations, and adding data over snow-
T =5 Basicatlas covered surfaces with 150GHz(V) dynamic emissivity can
Snow-covered surfaces Humidity 2  —c 1 —— { EXP further increase the data use.
: Channels | %[ 1 T H/Z '
channel 3, stdev(o-b) |
19F 1 F - .
MWHS-CH3- ET;- fnewDy g % - 2. Assimilating MWHS/FY-3B with adding data over snow-
. . == - ] i
Used data, : mit EXP ' covered surfaces improves the fit of ATMS and SSMIS,
SkinT>=278K, il especially over the Northern Hemisphere.
Orography<=1 5 gk
500m o T 11 0 3. Forecast impacts are mainly neutral when using the
o %%: ; SFowAtla»/ N - emissivity atlas.
T 7 1EKP T -
| N T TP TP e AT N B B B ] o ] ]
W2 g4 Gep W8 W0 02002 4 w5 @800 007 4. We do see slightly positive forecast impacts when using the
| | 150GHz(V) dynamic emissivity with adding data over snow-
Positive Impacts covered surfaces, which suggests that the use of MWHS/FY-
80.{ MWHS- VW: SH -90° to -20°, 500hPa VW- Tropics -20° to 20°, 500hPa  VW: NH 20° to 90°, 500hPa 3B data could be further extended.
60 CH3/c|ear § D-Dzé """""""""" 0-0105 """""""""" DlmDE """""""" L '
m . 3 001 i 0.005f 1 0.005f ; " S
R data ,SkinT< S oober bbbl AT oot Bt Nl aaobte T B :’n‘:s';'c‘fci 5. The DBNet initiative for MWHS-2 data enables a very
| =278K, L Sdiml sl YETFECILL TP significant increase in the number of observations that can
ol Orography< St | oot Mook 5 be used for the early-delivery analysis for this instrument
-— 0123456728 910 0123456728910 0123456728 910 . .
- =1500 VW: SH =90° to -20°, 850hPa VW: Tropics -20° to 20°, 850hPa VW: NH 20° to 90°, 850hPa (70% for the Northern Hemisphere), with some
g 002 7 00103 0010 — . i .
s ! 0005t I | Improvements noticeable for the delayed cut-off analysis as
3 001F 3 3l P ] 0.005¢ ]
5 10,000 Ftedegm e : 4] well.
E D.DE};—- < 100051 N\ 0.000;—- TR
g 001 1-0.010] | -0.005 | '2 . . . .
S o0l 0015t footof I | 6. There is considerable scope for extending the DBNet service

0123456728910 0123456738910 01234567283910

for MWHS-2. For AMSU-A and MHS from NOAA and
EXP period:2*3months Metop satellite_s, there Is _presently data available from up to
BasicAtlas EXP around 40 stations covering large parts of the globe.
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