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Outline

e Overview of the HR1 performance on MJO forecast
— ACC skill and RMSE
— Intensity and phase bias

e Case Study: Maritime Continent Barrier
— Diabatic heating(i.e. apparent heat source or Q1)
and its major components
— Q1 and Q2 profile over Indian Ocean and
Maritime Continent



Models and Updates

e Models
o GFSv16: C768L127, atm+wave, with nsst on
o HR1:C768L127, atm+ocn (MOMS®6)+ice (CICE6)+wave (WW3)+aerosols (GOCART) with
nsst on
e Major physics update on HR1 compared to GFSv16:
Land: Noah-LSM->Noah-MP
Microphysics: GFDL->Thompson microphysics and cloud cover updates

Convection, PBL and surface layer updates
Cloud and radiation updates

Gravity wave drag -> uGWD.v1 and updates
Aerosol: OPAC -> MERRA2 aerosols
Stochastic->CA and updates

e Updates on other coupled components:
O Seaice
o Lake ice climatology
o Land/lake masks
O

Snow and soil ICs
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—Courtesy of Lydia Stefanova and Fanglin Yang for the information



Data

e Experiment period:

o Winter (20191203-20200225, every 3 days, 384 fhr):
29 cases
o Summer (20200601-20200830, every 3 days, 384 fhr):
31 cases
e Reference data: GFSv16 analysis

e Climatology: NCEP NCAR reanalysis (1979-2001) ->
anomaly without bias correction



MJO index from CPC
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AC (winter)
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MJO AC skill in HR1 is higher than GFSv16 due to higher ACin RMM?2
Higher AC in U200, U850 and OLR over tropics
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Higher AC in U850 over tropics



Bias

Winter Summer
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MJO amplitude bias in HR1 is smaller than GFSv16 for both seasons.
HR1 MJO propagates less slow than GFSv16 in winter season; HR1 MJO propagates too slow in
summer season.

For both GFSv16 and HR1, larger amplitude bias in strong MJOs; larger propagation bias in
weak MJOs.



GFSv16

HR1

Component RMSE (Lead-longitude): Winter
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Overall smaller RMSE in HR1 for U200, U850 and OLR over tropics, especially IO-WP



GFSv16

HR1

Component RMSE (Lead-longitude): Summer
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Overall smaller RMSE in HR1 for U200, U850 and OLR over tropics
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Validation time
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MJO propagation (U850 anomaly: winter, lead=11
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MJO case (20200201)

20200201-20200317
PhaseI 7 4 (Westerr: Pacific) Plhase 6

4 \\ | //
= 1\ | g
12} \ : /
-(C“ 1 \\ | //
o \ | / ;
— 2- N\ / —
[\ \ | / 7}
g . \\ I (]
e (8)]
< i
£ 5
[} =.
T 04— N\~ 7 =3
c = |
@ o
+——
()] / N\ U
(0] i / | \ =
; 7 | \ g
— A N

i / | N BN
g / | N
o / | N\
o | V& | AN
yid | e
'4 1 T T l T I T T T l 1 T
-4 -2 0 2 4

Phase 2 (Indian Ocean) Phase 3

e Strong and slow bias in GFSv16 and HR1
® Better intensity and propagation in HR1
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Time-longitude of [Q1]& U850 (20191203-20200225, lead=11)
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Too strong [Q1] over Indian ocean in the models but less strong
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[Q1] and UV850 (wk2)
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Strong [Q1] bias over Indian ocean (I0) and weak [Q1] bias over Maritime Continent (MC) in

the models

East wind bias over I0-MC in the models, with less bias in HR1
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LP and UV850 (wk2)
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LP is the largest contributor to [Q1] in tropics
Weak LP bias over most tropical regions in the models (except strong LP bias over |0 in
GFSv16), with less bias in HR1
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[Qr] and UV850 (wk2)
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e [Qr]isthe second largest contributor to [Q1] in tropics
® Less radiative cooling in the models, with less [Qr] bias over Indian ocean (10) in
HR1
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P levels (hPa)
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OLR and high cloud cover (wk2)
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® OLR and high clouds cover biases over I0/MC in the models
® Less biasin OLR and high cloud cover over I0/MC in HR1
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Summary

HR1 data is limited for MJO evaluation
Overall

Improved MJO forecast in HR1 in both winter and summer «—
greater AC on tropical U200, OLR (winter) and U850 (summer).

Less strong MJO intensity bias in HR1 in both seasons; Less slow
MJO in HR1 in winter season

MC barrier (case study)

Smaller break over MC in HR1

Less bias in [Q1] (mostly due to combined LP and [Qr]) over
|0-MC in HR1

Less bias in Q1 and Q2 profiles over the 10 and MC in HR1
Less bias in OLR and high cloud cover over IO and MC in HR1

Weakness in HR1

Strong MJO bias in winter and slow MJO bias in summer
Strong bias in Q1, Q2 profiles over IO (convection, cloud [type]

and radiation)
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Supplementary Materials
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MJO
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