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The FORUM (Far-Infrared Outgoing Radiation Understanding and Moni- . — Observations Emor
toring) mission [1] will provide observations 1in the Far-Infrared (FIR: v =
100 — 667 cm ™) spectral region of the outgoing longwave radiation of the L, 10-
Earth, with a spectral resolution never achieved before. Besides the opportu- g

nity to understand the FIR role in shaping the current climate, these measure-
ments could provide potential benefits for Numerical Weather Predictions.
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However, 1t 1s not obvious, nor 1t 1s exempt from challenges, to evaluate the

impact of FIR data 1n a Data Assimilation process. 04l

The present work shows some preliminary results along this perspective, fo- —

cusing on two different experimental setups, with increasing complexity. In Time Step

particular, as regards the low-order setup, we compare 1n an 1dealized tash- | | | | |
ion the impact of assimilatine FORUM synthetic data, in addition to the IASI Figure 3. RMSE time series for the IASI setup (blue line) and the FORUM one (red line).

The black line shows the standard deviation of the measurements’ noise.

(Infrared Atmospheric Sounding Spectrometer) ones [2].

Channels for H;,45;(x) and H zopyy (X)

FIR MIR X RMSE /HIASI(X) HFORUM(X)
- 1.15 0.60

E al 1 Table 1. Average analysis RMSE comparison between IASI and FORUM experiments.
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Figure 1. Simulated TOA clear-sky radiance. Blue lines show the channels for building of primitiVE—Ec.lugtion DYnamics) [5], which has 8 vertical levels E [925,
Hiasi(x), while red lines represent the additional channels in the FIR for the Hrorum(X). 30] hPa and 1t 1s capable to reproduce well the large-scale atmospheric fea-
tures:;

» Observation operator 7 (x): o-IASI/F2N radiative transfer model [6],

simulating spectral radiances from 100 to 2760 cm ™! on a 61-levels ver-
tical grid € [1100, 0.005] hPa.

Results: low complexity model

* Model: multilayer Lorenz96 model [3], with P, = 32 vertical levels and

P, = 40 horizontal points, representing an atmospheric variable evolving . Prqblem: Given the difference 1n vertical resolution and range, vye develop
on a midlatitude circle: an interface II(x) to adapt SPEEDY outputs to the o-IASI/F2N inputs:
* DA algorithm: LETKF [4], with N, = 10 ensemble members. xSPEEDY T 1A qp/EON input.

* The focus of this section is to build an observational operator 7 (x) in this

simple experimental setup: Pr()j ector Operator H(X)
Synthetic IR Radiances 1. Principal Component Analysis on the vertical profiles from ERAS [7];

. . . 2. N = 8 principal components retaining the majority of the variability;
l. x= Model ble is H>O ’

= . 7 .e rand .e o 3. Linear regression between the SPEEDY profiles and the PCA
2. W, <k, pT,(zy, z7) Weighting Function (WF) components;
3. H(x) < B,(T) W, Observation operator 4. Calculation of the PCA coeftficients from the SPEEDY data, via the
4.y < H(X) + e, e ~ N(0,1) Synthetic Observations coefficient of the linear regression;
5. Evaluation of the reconstructed SPEEDY profiles.

* T}, 1s the atmosphere transmissivity, T 1s a realistic temperature profile from

the surface to the lower stratosphere and B, (T) is the Planck function. 10-2
. : - : . - . : ® SPEEDY pressure levels
» Both simulations last 7 = 500 tlme steps, with a dt= O.QB and a spin-up time w01 Teeel ——- Reconstructed profile
of 100 steps. The average analysis RMSEs are shown 1n Table 1. s 1 TTeeal
. . . < 100 ~s
* Both experiments have been tuned (not exhaustively) with respect to the o 1 | ae=mTT
multiplicative inflation parameter and the horizontal and vertical localiza- % 10! =
tion radii. & 2
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B b’“ “ ASI —— ch7 Figure 4. Example of a reconstructed protile (dotted green line) on the 61 o-IASI/F2N
s | Kol > T : ; P :
3 M I S i levels, from the low resolution SPEEDY profile (orange dots).
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