1. LO3What does the HRRR acronym stand for?
Respoinsgeh: Resol uti on RapNed hRefer extp|l @HRRRK) t
in the revised manuscript.

Changes in manuscriopt:

owhich is superior to Hi ghnuRweesroilcuatli omr eRdaipci
from National Oceanic and At mospheric Admi
time is within 6 hours. o

2. LO3EBxpl ain whBéet ar aiNeéh& Méngt hods.
Respovesd:ave exNeltdi e t"™WMeth t hues crreivpits.ed mar
Changes in the manuscript:
d)-Neg(tRonnebergeri at wadndwn 2medtswor k desi gned
segmenamadiions-saompée¢ i ingya mplloiwmg and skip conn:¢
efficiently achi evenumbgehraambt er acy wi th a s
BSonder Y o0&t0)alpr oposed a( NWMalake Ve Mie hBlet Mb D

uses axtitsermsteildn (Ho et al ., 2019) to discove
satellite dat a. Met Net <can predict the nex
kil ome-menui e &nterval s.

3. LO3Bxpl ainTwhaGRUs madel

RespoWes ehrave explained Traj GRU in the revis
Changes in thHarmhrusioriept it hey apply the seé
Recurrent Unit (GRU), and-insarcanthandconyV
on flixkeeadt i on because its hyperparameter (ki
But in the QPN probl em, a specific |l ocatic
over time. Hence, Shi et al. (2016) propose
t haste \ subnetwork-vtao i antpwetonaetbcahi ehruc
transitions. The dynamically <c¢changed conn

trajectory of c¢cloud clusters more accurat el

4, LO4Bome concise comments| MpoandSITEM DPr edR
net works are necessary.

Response: We el aborRrnedRNNet +desmlHMSgtMammdc B3I
net wor ks

Changes in the mheuddreilpgplt :ofé video predicti
various recurrent netwphkhthtsybdsesedgoad LBTMdIR
(Wang et al ., 2018) with cascaded dual me m

which strengthens t he epgawedry nfaonri ¢ mo cdaenldl ianl g
vani shing gradient problem spapeati cdlay.actl

through the recurrent state transitions, W
inside the LSTM units andL STrM)p.o sModr ekoi vdeert,i cW
et al . (2019b) desi gned Memor yr dienr- Meomo r y

stati onartiegnyp oorfals pdaati e. By using differenti
nost ati onary properties between adjacent r



based on a slight modification ofutexpgsting
resource to train and have not be&en appli e

5. LO6BPhe Figure 1 is not | egible. You shoul
Response: We have i mproved it.
Changes in Weermahaser Fpgur 1 with a | egi
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6. L1222 wonder i f 240 days of data are enouc

explained by a |imitation in the computat
Response: Yes, 240 days may not be enough
col | ecatBiung wekatmake the following justificat
1) We collect 292 days of data and split thel
for wvalidation set, and 10% for test set
types of rai nf adhli navenQosnveceli vE&aptr eci pi |
precipitation, Typhoon precipitation.

2) The | arger amount of data asanlbhampocevieme
generalizati on .abwnel iitnyt rofésutolpepti maeyd eslar lay e g

moni t oaddlhés nperf ormance on validation se

3) UNet has been proved that it can achi evz
sampl es. Therefore, we believe the deep
modi fi caNeitonhaosf tthe same ability.

4) We think that the characteristics of pr e
ti me. The model we trained is based on t
capture the recent c¢ halrraacitne rnigd teii ansh daifto atgh e
wil lai abtmor ec hpemettelwhst ecserasing these

characteristics.
5 I n the future, we will collect more dat a



7.L 13k gure 5 corresponds to a particular

indicate whate tfthegwraere Mom eover, |l wonder
for ot her dates and ti mes. There are too
t est of t he Al met hods. More results shou

Respohlee:date and time of ef wygltealddi 9stheit8e
in the revised manuscript.
Changes in manuscript: We add the date and
showhhéeénrevised manuscript

8 L 142 do not wunderstand: "it tracks featu
it mean?

Respolnmsoexput er vVvision, corner (also known a
recogni zabl e characteristics of a i mage. C
detector, is one of the algorithms for sear
at HWt'tdwpss.opencv.org/3.1.0/d4/ d7d/ tutori al
the sentence to make it easy to comprehend
Changes in tHewemaemusctrhetfat al weakness of
i's that it simply rmrdeadi cetcsh ot e omo wea mevn to ucf
predicting decay and initiation of radar ec

time (Table 1) and the false alarm ratio Kke¢
an algorithm caAylzeedl ceotr neelr. ,de20CIlcx)ort d 1 dent

previous frames, and track the movement of
of radar echo, it cannot find correspondi n
of the radamemsthwaati hhaspmeition outside
frames) . Consequentl vy, there exi st unr easao
ecldo

9.L 1-9@&abl-e fuess that the Critical Sucess
but onl yt ef oarn do ntei ndea. Whase adolutt loitrhlert haets't
should be benchmarked in a | arge number
comment the scores.

RespoTabeiehd average CSI on test slemn tohefour

revi sed maen ucshcoroispet ,siww thresholds (0.1, 1, E
metrics (HSS, FAR, SSI M) to evaluate model p ¢
Changes in the manuscript:

TablWeilght ed average CSI on test set with ¢
40, uni t: dBZ) . TthaecdesThassoOecacmde i ins bohde
(The greater the better).

Mo del 30 min 60 min 90 min 120 mi:

OpticalO. 414 0.3083 0.209 0.205

ConvLS 0.399 0.269 0.211 0.157
U-Net 0. 348 0.259 0.216 0.184
MSDM_m:0. 362 0.286 0.245 0.218
MSDM_s<0. 405 0.317 0.258 0.217




Tab2Wei ghted average HSS on test set with ¢

40, uni t: dBZ) . TthaecdesThassOecacmde i ins bohde
(THeeater the better).

Mo del 30 min 60 min 90 min 120 mi:
OpticalQ0. 512 0.4009 0. 34 0. 304

ConvLS 0. 487 0.311 0.246 0. 18

U-Net 0423 0.307 0.25 0.2009

MSDM_m:«0. 437 0.341 0.29 0. 255
MSDM_s<«0. 5114 0.413 0.343 0.291

Tab3Average FAR on test set with different

dBZ). The besftacsec.orTebe sss eesnobdod di s underscor
the better).
Mo del 30 min 60 min 90 min 120 mi:

OpticalO. 316 0.391 0. 439 0.474
ConvLS 0.265 0.295 0.242 0. 246
U-Net 0.293 309 0.313 0.309

0. .
MSDM_ms:0. 329 0.364 0.387 0.399
MSDM_s:«0. 237 0. 27 . 303 0. 335

10.0t her wi se, the MSDM ranks very differentl
(from 30 to 120 mMi.nMutddBsZ) tvhirtels hol d. l's it
ls it worth noticing that the MSDM ranks
40 dBZ shrWwhsahtolwdoul d be the scores of 't he
Extrapol ation at other dates and ti mes?
ReosmsechWwese six thresholds (0.1, 1, 5, 10
(HSS, FAR, SSI M) to evaluate model perf or man
with | arge rwmeaadrsi gef ketoveievgibteyy d 9) to di f f
thresholds and calcul.ate the weighted CSI
Changes in the manuscript:
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rvh OEOAOKIul A

vgh OEOAOEIM A
The results of scobhesphaveobeenosmmewh. in

11.L. 165 seems that using the Modified Stru
SSIM) i9roductewve in terms of MAE and RMS
I wonder i f the example of resuktsal produ
val ue.



Re s poWe ette@adcm moMSBE WwWosé& function to make ¢
mod el traineEdampht @&s S&h M. ehvaarleu abteienng sshcoowne si
previous rmregpdnsenows t hat MSaH ucea naardebar porfe d i

echo.
Changes in the manuscriindSE Westsrdiumct henMS

comparison with the (modell tabxail BendgawRidtnts S S|
beemmaden the revised manuscript.

Figure 1 Models trained with SSI M

Fig®r eModel s trained with MSE



