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B 2

LA IE WRF 228 TEH 245 (WRF Ensemble Prediction System, WEPS ) i {fiyBaJ|
FRT%27H%; ( probabilistic quantitative precipitation forecasts, PQPFs ) » ELFHBHEI 245 R7= -
RIFSEE S WEPS BRI MR MR TR TRIELME R RS » SRS R T B E
FREME > SR 22 TE e S A B B KT (B -

R FESIFUK SRS HI 21 (QPESUMS ) TR B (3 H R i B R IE WEPS ey
ik BIERI T35 R By MR (Linear Regression, LR ) 3 F4g ML AERS  ( Artificial
Neural Networks, ANN ) + 5347 LR E A o (ST BUEEHIAE 17 - (ERCERBRT » Ml st AT 4
BRI AL BT ORISR 500 AR) FIE (MBS 500 2
) > HEOR R A R TE A I S T -

WIJERE AT SN LR FISESENT ANN J7EE0AESR DI IE IE WEPS I ERITE. - e
ERIIRERAN T (5 » EL R B Y A A 2 R S50 HREET] - BB Brier Skill Score
(BrSS 95 HISBHI R AR SR T TR T - TRl SRR IR R, - A TR AR TE
E-+53 BT 595 A 5 (Perfectly reliable) » TR B EATEHIAES] BLAF + TRERAE FTHLARTF -

iR - AERFENIRCRTAM » AEA - A
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E
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7
PRt 7H%; ( probabilistic quantitative
precipitation forecasts, PQPFs ) &34 2 EETH
A TR A B R P 2 P > DA — ([
TE B e B P8 25 PR R 25 T B Y TR (E 2
R FRZ R P - ST A L P IRE R
EE E(GRE BRILL B - 2GR - E A —
{E R EFHHR AMA 10 [ETEHALE - B 2 {E
i B I PR PR AR 2 P P M (H 50 220K - |
LA FENG#EE 50 ZoRAVIER Ry 2/10 - ]
20% ° PQPFs & 2 THEIAT— R > HHIN
Bt iR AR E e HYFr & PQPFs
AT L H 2k S R a8 AR AR - EATEIR
158 B B HYFR KA E 2 K[ S 2 MR
HYEEE > PQPFs ISR (e [ by SR (38 A AR
B R A RHI 2% - ERHE ] EBLEHEE
( Economic Value, EV ) S A AL (i & 275
T RETHIIM AU SRR R ES 2/ D
(PR > 2016) -

(2012) Iyt fEith o irEdsH
#H Z.4% (Local Analysis and Prediction System,
LAPS ) TH¥#z 6 /[\Kf R FR[FERR Y PQPFs © LAPS HY
AR A I 12 (5 > A RIS R
A EEVEIERF (MMS FT WRF) » R [EIHYH]
6% (NFSHIAVN) KA EHFEERHE (0-6 /)N
R~ 3-9 /NKF K2 6-12 /NEF ) > S5 IR EEIR AP TH
R BA SRR - PQPFs REMT &R

Chang et al.

£ FUU AR

BRI B A RBRR o MR TERYEER A
(LR, Yuan et al. 2008 ) B] Z: 4t E{Z IE PQPFs 1
7 BRI R ZZ SRR E RN » (A2
IETRHY PQPFs BEREHT B PP S AR AP -
Yuanetal. (2007) jBEEHLR4EERE (artificial
neural network, ANN ) JEF 5> NCEP Y45 HH £
BEFEFR I ( short-range ensemble forecasting,
SREF ) i ¥ SEPa A I PR AR TR E B B
N GEEEV G EMBEN S G NENS TR T

P RRRATREN WRF BT A4
( WRF Ensemble Prediction System, WEPS ) /&
EBAFRRGEGET « BRI 2
{eAvEE (ZFEUH 2011) > FEAE 20 {25
& (ZHij3t 2014 ) » Lk Chang et al.
FITFHAY LAPS » BRECRIEGRIER) T3t A= B
FURAZE S HERE 14 - WEPS [ PQPFs 4848 55
&I B R RENRME(REF A 2016 )
VAR LGEICIE > FHIRAYEPRSRA &R
IRy S AR -

(2012)

RIS Ry B SN WRF 6 B 5 [ PR
PEARTHIR Z P AL ~ R IEELEBE(E 3 Y S
TER - BEESE — B THERG TS HIITSE (GREE
2018 )> EEREEAIA LR Kz ANN JEFIE WEPS
RS RZE - CRENEEEETTRES
{5 R AT e A2 H i A SR fEE P = RE S
REE SR AN YRR P I E -
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HERE

1~ B ARETHR A 2 VS EEARE (FEDE 2014)

(BRUEES TS S BESH
FE 140 GCE YSU Grell
24 GCE YSU Tiedtke
%340 GCE MY Betts-Miller
=4 20 GCE MY)J K-F
= 540 GCE MY)J Tiedtke
=6 4H GCE MY)J Old SAS
$E 74 GCE MY]J New SAS
5841 GCE ACM2 Grell
5940 GCE ACM2 Tiedtke
51041 GCE ACM2 New SAS
551140 WSMS YSU Tiedtke
51241 WSMS MY Betts-Miller
51341 WSMS MY]J K-F
514 41 WSMS MY]J Tiedtke
1541 WSMS MY]J Old SAS
516 41 WSMS MY)J New SAS
51741 WSMS ACM2 Grell
518 4H WSMS ACM2 Tiedtke
51941 WSMS ACM?2 New SAS
552040 WSMS YSU Grell

2 2 ~ 2013 FI] 2015 FFJHgJE(EZEYFE -

HeE A (RI0)

(B ZEE AR5 AR R ]

2013 4 #x JJ Soulik (TYO1) 0000UTC 11 Jul - 0000UTC 14 Jul
VEZE Trami (TY02) 0000UTC 20 Aug - 0000UTC 22 Aug
FEPN Kong-Rey (TYO3) 0000UTC 27 Aug - 0000UTC 30 Aug
KR Usagi (TYO4) 1800UTC 19 Sep - 1200UTC 22 Sep
JEXF Fitow (TYO5) 1800UTC 04 Oct - 0600UTC 07 Oct

2014 4 ZZ4E 4R} Matmo (TYO06) 0000UTC 18 Sep - 1800UTC 23 Jul
JELJE Fung-Wong (TY07) 1800UTC 18 Sep - 1200UTC 22 Sep

2015 4 3#HEAE Linfa (TYO8) 1800UTC 05 Jul - 0600UTC 08 Jul

EYE Chang-Hom (TY09)

1200UTC 08 Jul - 0600UTC 11 Jul

&R %) Soudelor (TY10)

1800UTC 05 Aug - 0600UTC 09 Aug

KH#E Goni (TY11)

0600UTC 20 Aug - 1800UTC 23 Aug

FLEE Dujuan (TY12)

1800UTC 26 Sep - 1800UTC 29 Sep
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G S5 HR oy EFS M 4H WEPS R A
Bk} o SR =0 A B Y B A T ER AR
1E PQPFs FYMERE K 775 - SBVUER 5 I ERES
AT A RO B B st © &5 L Eh i FIl
(SRR T ~ EBRRE I AR PR il 77
T HRETROIE R AV TR - Fefg—H oy AllST
HHIH TS 2GR R4S e ROR RV S
SR TR R TR

WEPS H 2 EE 5l B AT I AV B (E R =0
WRF/ARW > 75 — [T IRAEHE - KPR 73
BIRy 45~15 K 5 /NH o WEPS ¥
Bk~ BIUESBUANRE 2 BUEET A H
SHEZEE  VESBIERRCENR 1 (FH
At 2014 ) - A FTRRAY B ROk B S5
NCEP GEFS EER ST A Z TS - TR
TEEEHZT 4 20 7hlREHET 00 ~06
12 F1 18 UTC » ABHFTERF 5 2 ELAAT REH YA
TR B HE T Z SR e R PR R PR -

P PR F SR R fE ~ B D
KA 5 B 5% ] R 7 L % B B = (National
Severe Storm Laboratory, NSSL) Fi&{EadE 2
BIZUIKRE N 248 (Quantitative Precipitation
Estimation  and  Segregation

QPESUMS) Y & # {h

Using
Multiple Sensors,
S

Estimation,

FF  ( Quantitative

QPE )R EBUATE R Gourley et
al. 2001) » fEFTFER: 0.0125° 0.0125° QPE
ZEMIP T Z L B E R [EESAYAE
HEMEAIE] - (ERER I QPE &EE P EETHY

Precipitation

£ FUU AR

FRIE B R PR S RS
PEMIE » 5 Y SR B H TGRS - QPE (AT
BEMERE T -

N Y A

Fy T RES LAY T fi WEPS #Y PQPFs 7t
BAEIEPR P E RV IR - AT BE e
REEGENRE/KEM £ 2013 5 2015 £
Fy 12 g El{[E 2 E#E 07 25 2 500mm/day fejtt
17 {EF#FRFIRE (25, 30, 40, 50, 60, 70, 80, 100,
130, 160, 200, 250, 300, 350, 400, 450, 500
mm/day) =~ PQPF » Fi$}%f 50, 80, 130, 200
mm/day [y PQPFs » SR IEF M > (£ LR A1
ANN A [EHYRRIE T A TRE - BliEw L
ALt ER IE P T E - (B2
e EPIEE SRR Oy - SRR EFTET
KPR e SEPRARAE FyfE 24 /NEFHE# 80 20K
Ko 200 20K - BT LUSEEE S W 8 Pl B (BRI
IEFIHE - 5o ERp & (HEUNY 50 £k Kz 130
R EERT -

PQPF HUFC IR 77 Ryslll SRAN Saag i i i -
TR SREER Yy AR —4HAIIRE R - FIIRE R
BFEDIRIEFIE T 0 Ry 7 (EAEAL P Z
PQPFs (fi(x,t)) 11 {EELHTEER - Frasays
HEIEERRTER > BN S S e AT
SOERIFIEAE - 7 RILL 1 UERFERT A I
{ERT O AR/ PTG (E -

e = 21a{Pons (%1, ) = Pons (%1, )} (1)

AFULFR B EL PQPFs B J5
7= 0 Pops Ry BUHIRVEERR IR > N B PTalll SRAY
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BEARS » Pons = P(fy, fo fi) BRI IR0
L 7 (EAEATFIIE > PQPFs iR 4
1SEIIRIE % PQPFs » LSRR (5 T U4
M o TSR - B T AR IR
SEEDE B T Hm— (BRI (% > S A3R()
EE/ME - Foral| RN B R R E
5o SERIGE (T TR S —
B sk Rl e 4 R RS E R [H)
B 7 (EAEABFIHE > PQPFs » % A1k
BBt » BT R AR -

(-)

(RS HE R PR FIRE AL (1% 7Y PQPFs B 7 (&
FEEG TR PIRERY PQPFs B4R MEMIREALI AT
(2)] (Yuan et al. 2008, Chang et al. 2011 )

Pos(x,t) =a+ Zlivilbifi(x» t) -(2)

L Eﬁ?;‘é (Linear Regression)

J =min Z?’=1{Pobs(xit t) —[a+
M bifi(x, )]} -(3)

Hrf M=7 > fi(x, )72 7 {BEPURCEF I R
0 7 [EFE AR IS 2 PQPFs»  # a F1by ~b,
B FERHTARA 28 - AFRIRALH (L) A
BEAT3) ARG ) HE R B
TT—P&Mr B BT SRE e v T 4R
PEJTAZAH - W ATARES a Fllby ~b, AR B) AR
/IME - RS A B RE AL (2)  AllF]
{FEIRIEI& Y PQPFs ©

(=) ~ #F# &2 (Artificial

Neural Network )

BERAEIERHY PQPFs B TE I Fy =00y 7

EEEEE 109

(EFEABFIME > PQPFs {8 By lE sk 4 RE
(ANN) ATty EaRMERA - B 1 it
ZEER R ELE o ANN BYZER85 B =80 > o7
BlEw AJE (Input Layer) ~ [S5#EfE (Hidden
Layer ) /& (Output Layer) > 73514 7
& ~ 4 {1 1 {EEETT - A TSRSt
A 7 {EFEFRPIHEERY PQPFs © R[E]EHIHES
TCIR AR ERE - T AT R R R R
BRKE E—BEERNHEE (EE
2017) -
Pons(x,t) = Zy(x,t) = S(aMidden 4
Z?=1uj,k3’j) - (ahidden n

Z?=1 uj,k S(ai"p”t + Z:’Zl Wi,jxi)) (4)

S(a): {—00<a<oo

0<s<1 ()

1+e~@

(10 wi,1) = min B 2 {Pons ey, ) —
2
S[X72 wj e S(Z Wi,jfi)]l} (6)

NT(8) Ryl g Bl A\ S YR ARMERA 5
LSRR BN EE - IR ERN
PQPFs » wy; Ryl AJE 56 1 (I (T Bl et fE iy
5 EETTIIREE - wy HI RS 56 j (E
T kTR IIEE - &
(4 FEE S BEIATUS)] » TIRE Ry R 251
KOTHAEIRVEISREEE 0 B 1 2R - N
BEAREH » m=7 (i A EOTEED) n=4 ([
s Je TASTTIEE ) - AFUARALHK()FE—
{E{E{E b E Cost Function [/AF(6) ] » HFHlII4K
ERMRA SIS EA M IME - T REHETZ
RAAYMEEE - F]FH Linear Least Square SIMplex
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(LLSSIM , Hsu 1996 ) SKFGAF(6)H/IME - It
A ERHE T SR B/ N 574 (Linear

Least Square ) k7 Multi -start Simplex Search

Input Layer x

1~ At AeraE - ATt (=)

A—E (L) -

o AR R AR

AHFFE(E A WEPS 1 0-24 /NEF 2[R
TH# > 2013-2015 3£ 12 {EREE(EZ AR 2 - &
By B BIBR T AR AR EIIRGE T A (R Al
ANN) RIS A A [E 2 Fh - AR
BEPRIAME (M - &R ) RE > B

= S0 A

Algorithm KIS FEHIw; jfilw;;  (EE(E REE
/ME o BFHESEIw Fu;; - BEREEE R A

SN3(4) > AR EIRCERHY PQPFs

Output Layer z

RRUE A UM () o EilE

REEMGE R B - B (2016) FF(i
WEPS ) PQPFs » IEIA ISk B R IRAAZIE /T
> AL A B AR R R - DR
FEBEEE SR - B S B2 T

CHEF B REISI 500 43 R) FILEE (HUsEsfte
B 500 AR -
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HERE

7% 3~ PQPF R EBRHaa T B A -
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EEAE st A

EXP-T SETHEAHUE QPESUMS &N AT A 85 2 & W I (B 2B A0
) © REERIGRERER - A UL BRI ASE T -

EXP-L [E] EXP-T > (HEEH R AR H 28, o

EXP-P [E] EXP-T » HEE AN HZE (P = &< 500 m) -

EXP-M [E] EXP-T HEEHEANEZE &M &> 500 m) -

EXP-T-LR GattEARE EXP-T: BRA LR J37AEEITRAE + #1738 X ERahs -
BT R A By 12 21> rhilE 12 (EEEE(EZE(TY01~TY12) -

EXP-T-ANN [H] EXP-T-LR 5 {HERFH ANN J57AHEFTRCE

EXP-L-LR 5 EXP-T-LR » (H&RE R AH B 2 /& i

EXP-L-ANN 5] EXP-T-LR - {H&RETEEAH B =&kl -

EXP-P-LR [H] EXP-T-LR » {HEAREHFEAR H ZE (5 &< 500 m) -

EXP-M-LR [H EXP-T-LR » {HEAREHFEAR H ZE L& (&= 500 m) -

7 3 fy PQPF FIEEEBAVERETBIEEAER
B > HEREMET EXP-Z AT RHMUHEEAZK
R TREEHAVEER (totalarea) » LAAKRE
B AE AR H &8 &I land area )> M Fl
P fFA B @AY LIE (mountain area)
FIPHE (plainarea) » [ 725 EERIN » HiAh
N ESAREIIFTE AR ETT AR IR (48
PEAEIERE ) B0 ANN CIERRELAERSE ) DlE R 2
EilIENEIK

Ry Bees A DR S 4R s T e B ds SR
RN BFTE BRI AE WigEg( cross-validation )
AT HAHEATICIE 5 DAL 11 (e Rl E 21
Ryl SRR R ERIERITAN 1 2HC B A )
DINEESAIE IR FE S H Ot Tt %N Tt
BGPTSR RS R -

I AT E R
(=) GIARRA~4T

Reliability diagram TJ FH DL T fi# B2 FE R
F A THER R R B PRI 2 [ A
JERDE - Fred ey B IR R 24t AT
GRERL PQPFs AHIEIAVRSESERL » [Pk &2
FlfER I EER < 5 W ERT B — 20
AITHSR AV RIS FE RS » 06 B AES0E— 0 5745
FEMCRTHBRNRE (SHEUER) - [EEP
RS > 5255 H{F (Perfectly reliable) ' H
Z: 48 0 Reliability diagram ot 1Y {5 % i &%
(Reliability curve)F &g (¥4 L - ETHER
R EPBUAITRR » ForiE 288 TR
(Over-forecasting ) - HLEHEFERN SR &8 /2%
AN TT ) 2 RIPEAEE 4R B 07 < KPR
G Ry RS A BRSNS 0% 88 e = HL Y
R - AT R &AL EFTME (50,
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80, 130, 200 mm/day ) $ZEIHARAE ([E 2) &
TNFITE & THIRE TE PR 2 Fe M P 75 ZERBH LAY [
PR -
FIIFH Reliability diagram  EL#EAZ TEBij( EXP-
T) BIfZ1E{% (EXP-T-LR ~ EXP-T-ANN ) HY{S38
T2 (B 2) > EEELE EXP-T IS
o REMGEAEEAGA T )5 » 2R WEPS
[y PQPFs 4 H = EATEMN - FERATPIHE(E
A B AR - AL B E RSB RERNT
Sy AR A% LR AYRZIE(EXP-T-LR )
AtE ANN HIRSIE (EXP-T-ANN) » “Ri{d A
[E T2 FCIERRY (S EEE S - EERCIERT
(EXP-T) EEHEETHF4R - LEEL LR A1 ANN J
R ETT R SRR R0 =
7T~ WEPS Iy 2 & ME (R A= R TE T A BUR
Rembp eI AR e I RE SR IE -
2 MEIERHYEE R BL5E = n{FHYIE L
A= (LB A R AL

B ks E TSR S (i R R AL

N Rl kBEAS (training sample ) FIEgEGHA
(validation sample ) HYFH#R i zZ= A —2fTiE
FRHY o fR7E A — R N T RE 2 5 R [ bl
2751 QPESUMS ERHMERERNA AR FHITRA
—HEIED > WEE AT AT & o PR (d 5T
2 E(TERIRFIE R - e E ey
5T R A A 3t [T PR B ek R Y RS T T ek ) 1

£ FUU AR

hEti R - REISRFIR R E R IR e
$b > W] DA P P A 5D R RO, A —%L
HIRERE - (E 3SR AN s B A BT TH R (R 7=
FHE—20 RELE ST EXP-L-LR F1 EXP-L-ANN
WAL i > B EXP-L #ETTERER - [B] 3 J S EHY
o st B (3 B A HET TR ISR AR IE V&S SR - RCIE
il CEXP-L) WY 4KERE 2 #Y EXP-T HH§3%
AT LR B NYER A T R EAG (R AE
By L) MEREE & G
Fa%R N7 ) BEE PR P IERE i - R BAE - &
R IER BB+ AT H A 4R - (B LR A
ANN FEIEIEHEE RSO » AR R P I
EATER G > R SR P IR AT e
FIE& T2 F5e 5= ([E 3(a)(b)(e)(f)] °
5 PR 6 5 s LG A3 - BT DA
B PQPF Hyfm7= B A s - 15/ g AP
(50mm A1 80mm ) > [[[l& (EXP-M) HHZHE IR
EAm AR 4(e)FI(F)] - fE-F-3 (EXP-P) RITZH
EIFEHERRIRZE (K PQPF (& (fKY 50% )
2 IR EZ R A= (8 4(a)F1(b)] » LB FEIETR AT A
TENEIERZE - e R R P
(130mm F1 200mm ) 2 7= BHETH R AT £ 5
THE - (H B ER S TS R {E P
BB ABIR D - HAREREAEEE
4(c)(d)(g)(h)] » AHIF & LB 5 T
it °
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Observed Probability
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Observed Probability

( a ) THRESHOLD @ 50mm Total
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e
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W
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Q0 o1 02 03 04 05 06 07 0B 08 10
Forecast Probability
( b) THRESHCLD @ 80mm Total
1) [T T T I I T I I T T I I T T T
0B -
1
;
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’
;
.
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.
-
. 1
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-
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(c)

Forecast Probability

THRESHOLD : 130mm Total
{0 [T TR T I T AT T T
0B -
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i
h
.
L i
‘l‘ 4
.
0.4+ P
| o ]
- ]
| PP 4
~ ‘—‘.“-
02 Jis- ,
c.0 -.mnml.mnmlmn.mlnumuh.num\umuuhmum TN RTTIRTa e
Q0 01 02 03 04 05 06 07 0B 08 10

Forecast Probability

Observed Probability

Observed Probability

Observed Probability

THRESHOLD : 50mm Total
0.5 B
0.6 _._J B
- ]
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f.‘ 1
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0.4 o B
| . J
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P 1
| . |
"
D2 i B
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bbb e b
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Forecast Probability

THRESHOLD : 80mm Total
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L o
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D4 ‘."__._._4-0‘ 1
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»
02 ‘ A
ATETTET) IYRTTTTE| FATSTRTETI EVSTRIETA IRTRRISTRINTRVIN
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Forecast Probability

( g ) THRESHOLD @ 130mm Total

1.0 ALAILAMa I U L L s
0.6 -1
0.6 *
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I
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L - ]
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0.2 e -
LT
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Forecast Probability
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Observed Probability

(d)

1.0

r| == After ANN
b | ®-®Before ANN

0.8

Q
@
T

Q0 o1

THRESHOLD @ 200mm Total

04 05 08 07
Forecast Probability

0.2 0.3 08 08

Observed Probability

(h)

1.0

| == After LR
f| ®-®Before LR

08

<
@
T

Q.

FUU AR

THRESHOLD @ 200mm Total

10

e 07 08 09
Forecast Probability

0z 03 04 05

2 ~ WEPS 11 PQPF fEA[E][E 7K1 (HH_E i T~ 4351 50 ~ 80 ~ 130 ~ 200 mm/day ) Y reliability
diagram - fEil S THEY PQPF - TAEHEEZ PQPF HYZE SR FIRGAY 28 AR5 - A= 7
BUBRRREAFIRCE AR IERAVEER - 7oA RIRAYEE (R SR Ry EXP-T HY A - T ZE L e
HARFy EXP-T-LR » 51 5y EXP-T-ANN HYSER o 7K B C g & i [ R P TR SR 3 AR R

Forecast Probability

(a) THRESHOLD : 50mm Land (e) THRESHOLD : 50mm  Land
—= After LR —= After ANN
=== Before LR = - = Before ANN
08 e 08 P
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l.’ ‘-,
= r“’ = .-
F 06 . -1 F 06 e -
2 - 2 ot
2 e 4 P
o N o i
T i T .
z . z .
9 0.4 i - 9 0.4 4 -
2 o 2 o
Q _‘,’ o ",
S -
A .
P
D.Z—_____ T O.Z—_____ Y T
l.l
’-‘ "J
[oX 0] ATTTTITIRTRIRTTETE FNTRTTATTI S RTTATTTY [TATTTTT FTTTRTRTI FTTTRTTET) [TTTRTNURTETTRENTA INTUREL (WX 0] ARTNTNTI FIRTRTTIT) FATRTTATTL FTTERTET] [TATRTETTI CRTTTRTRTI ATRTRTETd INNTTRTRURTTTRTRTAISTTY
00 01 02 03 04 05 06 07 08 08 10 00 01 02 03 04 05 06 07 08 08 10

Forecast Probability
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(b) THRESHOLD : 80mm  Land
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Forecast Probability

(c) THRESHOLD - 130mm  Land
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Forecast Frobability

[l 3 ~ [FE 2 - AEHLEFRFISKETEREA R PRt > S35l EXP-L (BEEREELR ) ~ EXP-L-LR

(f) THRESHOLD : 80mm  Land
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Abstract

It is known that the WRF Ensemble Prediction System (WEPS) of the Central
Weather Bureau has large systematic bias in precipitation. This study attempts to
correct the systematic forecasting bias in WEPS, and improve the results of rainfall
forecast to have more practical value. Users can obtain maximum economic value by
making decisions based on this forecast probability product.

In this study, the estimate rainfall rate of Quantitative Precipitation Estimation
and Segregation Using Multiple Sensors (QPESUMS) was used as the true values for
correcting the PQPFs of WEPS. The correction methods were Linear Regression (LR)
and Artificial Neural Networks (ANN). Calibration results show that these two
techniques successfully correct the wet bias and improve the forecast skill, and
calibration effect of these two techniques are quite similar. Verification results from
different areas show that there are better reliability and discrimination over land areas

after calibration than all area.

Key word: probabilistic quantitative precipitation forecasts (PQPFs), Linear Regression

(LR), Artificial Neural Networks (ANN). doi: 10.3966/025400022018034601004
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