Var_ObsZPenAndGrad

Determine the obs type and calculate the obs penatly and obs gragiedt, (e.g.Var_NESDISPenAndGrad)
Var_NESDI SPenAndGrad (for sat120)
sat120

Calculate the model observations from te(call thisy oqs )

Calculate the penalty contribution and the gradig@tsy > =

(Var_NESDIS2PenAndGrad)

Calculate the gradierif .Jg >° = ((dy)/(dcx)) Dnga”ZO (Var_NESDISOperator_Adj)

t120 t12
—(E+F) H(y? 0y

Calculate gradientlcyJgy = ((dcX )/ (dc,))Uq,Jo = (S ) Heydo (Var_AddColumns_Ad))

Calculate the gradientl,J5 = ((dc,)/ (dw)) ' Oewdo » PF_hatPF_Forecast_Ad;)

Calculate the gradient,J, = ((dw)/(dv))TDWJO = UTDWJO, V_hat {ar_Utransform_Adj)

B. Calculate contribution from background term

Calculate background penally, = (VB—V)T(VB—V) and the gradient]\Jg = -(Vg—V), BgV_hat
(Var_BgPenAndGrad)

C. Calculate contrinution from “error of the daywar_EmPenAndGrad)

D. Calculate total gradient)\,J

E. Calculate total penalty

Minimize J(V) using the calculated gradiemign3)

Transform V back to model space, Rfar(_Utransform) to give the perturbation state analy$ts;, = U(V)

_ rew o [chD DdyD _ TDdc [chD Ddy
0o = Fgy0 Haw o, Byt g OyJo o e, 0 (E+F) " (y—HU™V))
X




Met Office 3d/4d Variational Data Assimilation
Inner Loop Control. Ross Bannister, July 2001

VarProg_AnalysePF

Read linearisation state, L8ar_ReadlLS)

Read perturbation forecast, PFa{_ReadModel) at this stage this is the background expressed as a perturbation from LS (PF is initially zero)
Read error modes for “error of the day”, EMaf_ReadModel)

Read data items concerned with the covariances

Transform PF (here the background perturbation) to control variable spadéarVit(ansform), Vg = T(PF)

Transform EM to parameter space, Vevar(_ Tptransform), Vg, = Tp(EM)

Do the Var minimization, V\{ar_Minimize)

Var_Minimize

Calculate the penalty(V) and its gradiently,J(V) (Var_simul)

Var_simul

Call routine to calculate the penallyV) and its gradientl\/ J(V) (Var_TotalPenAndGrad)

Var_TotalPenAndGrad

A. Calculate contribution from observational term

Transform V to model space, PF (Var_UtransforRf}, = U(V)

Calculate cws columns at observation positid?s Forecast). In 4d-var this involves a model run to use the correct times.

Calculate the obs penalty and the gradiégJ,, Cw_hats Yar_ObsControl PenAndGrad)

Var_ObsControlPenAndGrad
Call routine to calculate the obs penalty and the gradiggd,, Cw_hats Yar_ObsPenAndGrad)

Var_ObsPenAndGrad (for each observation type)
Using linearisation state columns,, and cwsg,,, calculate updated columr@: =c + S_lcW (Var_AddColumns)
Calculate penalty contribution and gradief, -J5 = ((dy)/ (dc;))TDy\]0 from ob. type Yar_Obs2PenAndGrad)




