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RSN - SRR AR B
THHEUSEREE KAV 2 - 24 Gaertner and Castro
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7 metgrid ALK A £ WRF (Y 7K P4
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NERHETTEIGME » 58] WRF B Hy#)4a5 8
BRI AT EE - Au5ER)
EEPRET real fH4H o AR AT RE S EHYER
ZEIIHT

£ real HYERHRER SRS - 3725 R ] 2
LAY (BN A - 1R FE S ) S &4 real
BT (B ARAEEE B 5 1 EEY2 8 4K
JEEZ(U ~ V) ~ SRIEE(T) ~ JREEEQ) ~ mEE(H)
FSREE(PYEVEN4EH real - G 2EREAER NV E
et B A E] WRF 55U L real AUsEAIDAAELD
3 FTIR o FEHET T EL AT AR S (E R A - 2L
th— {2 PR R TR AT - 59— (&
AlE WRF 857 fgry B AREERE « &y TS EIEW
{EEEEE > real Joifid Rk ERENEE - it
e LV R B LR, WRF R &
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gfs.pgrb2fXXX ungrib.exe [—=--—=--=---==
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asanAR |
| IR NCEP:Time
!
metgrid_exe __L_::____:____:::__:______:_I
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real.exe |-————TTTTTTmTTTTTTTTT

2 BB R WRF SHXYESRIZE - S5 sF NE T 2% WRF R ItHIE =R -
( http://www2.mmm.ucar.edu/wrf/users/docs/user_guide_V3/contents.html )

<Real> —{ Vertical Interpolation I
Define the base state Integrate moisture and | @toTthencompute
N
3 compute dry P at P level qat Etla level
v
Seaice and snow
Get the dryp and Interpolate U
* the hydro. sfcprs and V
Map factor I
v
Compute 8 from T Soil and Surface data
Skin T from 2-m T
, : :
* Get the dry P at full Compute base state
RH to mixing ratio Etalevels then I
T Interpolate GHT
l Re-compute @ by
Find P top a(fromq, T, P)
I Get the dry P at half Eta !
levels then Interpolate RH, — T ——.
Compute Psfc | — T),P
ompute Psfc 6 (T) P DandT

3 WRF A @A B real HYpzBRAR - HoPEEHESD /> F fE EL A HBARTER 47 -
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3 (n = (Pa— Prop)a) 737/ > FILASE] WRF 15
A3 AEZZE RREE Py (Pdly = pax 17 + Prop)
ZIt - real HiA T RAGEEEERIIFTRRATEZ
22 SRSRER (Po) B2 WRF 1555057 i fY 82 22 SR SR BR
(Pely) > FEZAH AT {SEF Pa Rl Pol, #ETT S IHS B
ELAHE o HFY WRF (RS B 5 A B A
WRBAVEOE - NLE LSS H)AfEE WRF
g (8 4 TH) RS SALRS0) -
KiAREEQ PR (U B V) RIEAEE
WRF 155 ([ 4 fE4R) - fxi& real @A
JE(T) ~ SRBE(P) LA R i [ (H) VA 5 SR B 5 -

{iE real HyFARRAAIC - IR LL T > B

R L 201

T L N R e BRI B Y SR R
WRF 508 n 7J& > ATRER G WRF 2384
SRR BRI A SR ERRRRANE - £
It IR B B A L B BRI IR b R
real FYTE B A ITERTIERUERZE - FE— Pk
st WRF WG bErZZAYEE H AR 0E -

= - EERNMERERE]
(—) EERERE

Fo 1A real FRLAHHETTHRE H A fhlk B ER
=R > MBS TR BN R A

. Pm = constant

4 WRF R n EEDERER @ HRBRENAE - ERRPEE - Prs s WRF IR - Pre 5=
JETEFRE - (HUE Technical Description of ARW » http://www2.mmm.ucar.edu/wrf/users/docs/arw_v3.pdf )
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_ [a+ clnx + e(Inx)? + g(Inx)* + i(Inx)*]
Y =11+ blnx + d(Inx)? + f(nx)® + ~(Inx)*]

[1]

Hrry Fofif > x Rs@BEHUEEE (In(P)) > a=
-5.523 b =-1.489 ~ ¢ =-59.460 - d = 0.706 * e =
122.467 ~ £=-0.107 ~ g =-80.007 ~ h=0.005 ~ i =
17.336 -

MR RSRZ E e e S & TR Ay

y =a+bx*+cx* +dx® + ex® + fx1° + gx'?
+hx'* + ix'® + jx18 + kx?0 [2]

Hrry RormfE > x [FIf AR B E(In(P)) »
a=42691.087 - b =-3353.758 » ¢ = 351.692 ~ d =
-33672e=2175+f=-0.089 - g = 0.002 h =
-3.171x10°° + i=2.107 x 107 ~ j=4.801 x 10 ~ k
= -5.706 x 1022 -

(L2 E BB - 4a7E x BT SRAGfET i
y o RIZECHHY x Z A DU R R B HCE B R E
real "PHYEE ELPNHEUEAE In(P) L#ETT - [NBE > FkfM
R4 NCEP 2B 0 T52 26 g P & B (Xori)
RIS JEAEENY Yori » FEE R Yori (Xori) A4
ZAET T G (Xnew) SKAF L AIFEE B (Ynew (Xnew)) » LAKZ
R Z EAE (Yt (Xnew)) * Ynew (Xnew)EZ Yt (Xnew) Y
AR RN REEEH RS -

AtFerh IR BN - o7 hlE s
FAAg B H ZIE ARV SR (SR R
L)~ 2= (AR Q) DUR =R (€
Wik 3) > BHE={iENTEL (R8TR S) Fl

Sr Lz =5

B B NRTESRE S S it — - Sakat =
RNEEEE @5 - Horf mid25 (ARATE Xnew
ALAEFRAJE Xori HY ] > 7350 5 AIZAERE Xori 2
=2 —8=7y2 — iz £ 71050 5 £ Xnew
THERE Xori [+ 2 —EB3+0r Z S UHIHLTT
5 FyliE =R Xoew SLEEBRG Xori Z 53T
e Ao o ABFE(E A bl VOfeE = B A 5 0A
B =EEENE - S B E B ERE

(a) (b)

5 BAVLERHA D RER - B AR Xoi RJH

BRI o AL SR Xnew By AT H AR -

(2) Mid25 {F Xnew fILAERT & Xori 1] - 3k 25 Jig -

(b) 7350 ; (RFEWIJE Xnew 53 BIEEAE RN Xori - FH]

=z —H=07 "HrE L - 4k 50 & - (c)

1050 | RFEWE Xnew 53 BIFEAT PG Xori Z[H+
2B Z HMIE o £ 50 8 -

1 NCEP &EkiE= 26 < B g 57 1 By 1000 hPa ~ 975 hPa ~ 950 hPa ~ 925 hPa ~ 900 hPa ~ 850 hPa ~ 800
hPa ~ 750 hPa ~ 700 hPa ~ 650 hPa ~ 600 hPa ~ 550 hPa ~ 500 hPa ~ 450 hPa ~ 400 hPa - 350 hPa ~ 300 hPa ~
250 hPa ~ 200 hPa ~ 150 hPa ~ 100 hPa ~ 70 hPa ~ 50 hPa ~ 30 hPa ~ 20 hPa ~ 10 hPa -
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HINZR - HEFA E B TAIR LR - 5981 > Wee
et al. (2012)f5H) WRF fE¢a LR TR i &
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[EFSRMETER E BRI B BUS R 2 -
B 6 MU T =AHE B TR E BRI E Y
TR SESE In(PY IR 4.5 FIE(RZ - Kt
4.5 AE & fmz= (8 6a) » MUEISALELE In(P)/)\
e 4 IS & fm7E » In(P){E 4~5.5 ZIHIER
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6b) - —fRIRER » R R E EAVARE FIETTERME
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TRt > (HHEEHE (UM AERER) B
R LIIRE(E - 20 b FrosiE 7 0 =

F1 Xmid25 REAN B EEWEEERE
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FZNHIE L > 350 jF -

7(Po)hiH] > 3£ 25 @
X1050 AR P {ir B 57 LA A 5 BE i (Po) Z [0 2 — Bl

R L 203

£ In(P)/INIS 4.5 FY RS RIRIE = AV R IE
TRIE RIS - (ERLEEHh 4R ERUERE IR T4R
P GRS SRS R - 10 In(P) AL 4.5
I = EGHIRERE S RV B R > FTPE
el B A AU R f T 4RI 8 - FRGE RS
{&f - I —IEIPIEF T & 18 6a = Ry T B P94
sR7E AT o B 8a BUROREISHE In(P)HYE(L » AT
DISEFUREAE In(P)RYER 4.5 I » DR EFIR(K
B BRI E E S B R AU TRARAEL -
HIERE 8b JRIERIRE S EE(L ERRELR
FIEE 40 In(P)/INY 4 BRI 5.5 iS5 i Bz lEfi]»
TR EEHRAERIAEE - 11 In(P)E 4
~55 ZHAVE - RS RERE S A E(E IR
B ETRUENER SRS ENEE - e
HEm /T S E] 6b HfORE A FRHYERZE oA - AT
R BB S ROV ERORRE - &R
TEFTEEH A ERA - 5550 - [E 6b 1 In(P)
RI> 5.5 HUEAHIE B - 18 EEEN R 5 R
[ R AL I B - IR R A AR YRR
2R o

> X350 AR P i B 73 I AE e R (Po) Z ]

ot | EEEE R ECE VA it
imid25 25 1 ain(2) X REENETTE L RERIERE
20 Q Bt - 3 B =2
. , S B =KL -
X350 50 38In(R,), 3 AIn(R,)
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IEE5h [ 6 JREDT > & EEE 25 fEHY Lmid25
% Ry Wi 50 JEHY L350 - sl RELH BIGHTZ=
RHNERRT M > Ry i (RIS e
WSS ) AR BIRRAT ASR EE EL&5RE -
it L350 £ L1050 s EHEHYEE g% - &
BT AR > {Hi2 L1050 (Y3 EE A (i B
L350 S SEATIRAGE R B - IR BTS2
HIERAE R 2 8N « DUESTREDR - BRI
DUR A5y e B R A B e < R BB A R 2 2
Wl E SRR -

DURi e & s o BEBRE - FRAMISE FH 3R 22 /MY
71050 ; FEEH TG 0 AR real NEERY— R
(L1050) » —Zt=(Q1050) ~ = 7=t (31050) LA Kz 71
B = 2R PN £(S1050) » 31 TR [5) 2 E AT 5
ENERZZSIAT - GERANE 9 Frr - =S RORE
SiN&EFAR E R, - SR B N B R E S1050
HAUE L NBHEY 31050 #2 Q1050 » sR7EER A
Y5 L1050 o fif h Mt o] DA = AR RE A
EAVEE B NIRRT © B RE R R B =R
W EEERSFTA TSRS - DR LRI
FHAD AR A CATE LB A ARER e iR
itk B — R R RE T » Be AR
/N FER S -

FoiE—20i6 LAl ifr 2 &am I T B PR 22
> FAMTEREE{CE#ERL 2012 48 5 F 31 [ 0000
UTC HIPRZEEORI T ELT 16 JE5EBR g 2 Hof e B
EEE R - oyl LA 4 P EE AR R
ST FR L] 16 fEEERRE D TERE Y
AT o B =B A AR AT 42
IR = R AAIEE R AT - [ 10 EdfE] 11
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Ryt 8 RO FES B RS =TT B A 7 E N E
11050 ; FIMHEAIETR > F90 B AARIE P AT —
R0 R g L B R A B R P RR
R HERSGETER 2 Fr - [ 10 FAERE:
i HL_fr_L1050 » RERFIGERHRIENTEE
11050 ;73 J&(L1050) Z i 5 (H) » P ISR
AL AR E R - RIS S
oy AT Ry EEE(T) - EL P AR 73 Al
R — R (Q) L = R B EA(S) »
10 BURE A =R AREAREZE 1050 i
JEER B RGP AN R 16 JEiRAEfg
fyERZE RN - BEEE A — A G AR &S
REZNTES - 550 R AEANE
0] 16 AL > REfT RILEARIE A B/ YRR 2
Y08 11 B - R AT A] DA i e P e
(SRR TR F B - HATE AR B 6
TEHRERE R — R -

-~ BRESAEER

FERT IS 2 B P = A ER AR B o |
LIS HARATE ~ B0 g ek %
A Jeg ] I AR LUK T L P 7 A R R A
EEHVRRAE AN © HFY WRF fR(HE B R 2
YAV SRR R A SR HE - 1 E—EERHY
T35 0 P9 e SR TR R T SRR (P B AN 7
M > HEMEEE 18R L g GRS Bk
RN R EHY SRR (Rt A [F] > (NP A R E R
A7 B e BT A B 2 IR (R - AHTIEAE
HIEERERRT - DOEINEE AT I 2 2k
&5 e B B I RERE - AR EHEE

2 16 JE% BAJE 4y 715 1000 hPa ~ 925 hPa ~ 850 hPa ~ 700 hPa ~ 500 hPa ~ 400 hPa ~ 300 hPa ~ 250 hPa ~ 200 hPa + 150
hPa ~ 100 hPa ~ 70 hPa ~ 50 hPa ~ 30 hPa ~ 20 hPa ~ 10 hPa -
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*2 (Hf 16 BIEEEERREER 2 Ehsat WM BNEREEREATHZ WA B—YIRR THEH
AEFEPIE A AEE T1050 ) 73JE o L ARFRGIENE - Q BRI - S RE=RITHENEANE -

M HFREES - T BREs -

L1050 Q1050 S1050
Linear (H/T)L_fr_L1050 (H/T)L_fr_Q1050 (H/T)L_fr_S1050
Qaudratic (H/T)Q_fr_L1050 (H/T)Q_fr_Q1050 (H/T)Q_fr_S1050

PIFE TSR AT R PR AS SR T o o
(—) #&aRaEt

A ZEATE AR RE R SR e i R
TR (FEA - AL WRF V3.3.1 » (]
ARW (Advanced Research WRF) & 7#%.0» » fE ==
THRy 30 HlE - FTEE )& RIRFEMIZE(LHY 1 7
Jig » Hgdk 45 g o KA =g SRR - JK P4
R IR RS M 73 A2 45 km ~ 15 km k2 5 km >
Ry HOEANE 12 FR - AR ITE PR TR E e
WS ERINE ~ K FHESTERE R 45 km 27y
dEA 8 - %A Goddard GCE fiiHi2:
#ok ~ YSU B FUZ S0k ~ Kain-Fritsch (new Eta)
RESEEMN RRTMG i ~ FURFES SHUE -
By 1R - AHFEAEEERELL - Eim
7€ NCEP EIEH AL R WRF #EHI#)4655
PRSI P ffRR 7 R HAE R TR PRI & -

Ry T RS SR n 7y B ER T 2 YRR
B > PAPILAIG IR ELARATE By HAR > St 11 55
JEHIRTE B > IR E E B RS
[ BRI FT I 45 Jefsaty e R Akm » s
JETERE S 2 10 (i - 17 HAE 300 HHE 10 HiH
Z AT 10 J& LARE S e S R ZE LTS > 300 B
IELA N RIPRFF L 46 45 JgryiEsoy gt = H
SIATANIE 13 From - R R RAE 300 HIHKS AT AL

Ry L - RIEEARFELE 300 FHifHLL R0
= AT DAL B HH T B AR TR IR B PR
TR PH AR BB - T B 5 AR BE ] WRF 152
AR ZHIAE B H 2 AP AR SR e (FC
Sk L) Bk (RBER Q) BEREANI
FE WRF R B = AT AEE (R85 CS) - &
AR (5] 2 MR ] 8452 2008 4 12 H 1 H 0000 UTC
%2 12 A 10 H 1200 UTC > #£ 10 X 20 {E{EZE > W
ERH BB =REEEANE A - HNEER
HEpE G TR 3 s -

45 55
Linear 451 55L
Quadratic 45Q 55Q
Cubic-Spline 45CS 55CS
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The Investigation of Vertical Interpolation in WRF
Initialization Procedure

Shih-Wei Wei and Jing-Shan Hong
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ABSTRACT

Initialization is an important procedure for regional model, it ususally includes variables transformation,
reconstruct surface pressure, horizontal and vertical interpolation. It is found that the apparent error was
occurred in the WRF’s initial condition as initialized by real, the initialization module of the WRF model. In
this paper, the error characteristics based on the different interpolation schemes were studied to improve the

initialization performance in WRF model

In summary, the vertical resolution, the vertical distribution of the model levels, and the interpolation
schemes, all play imporatant roles for the interpolation error. The higher vertical resolution, and the better fit
between the model levels and the isobaric layers introduce the smaller interpolation errors. The cubic-spline
interpolation scheme outperforms the Lagrange polynomial interpolation scheme. The linear interpolation

scheme has the largest error.

In the real cases study, the higher vertical resolution results in the smaller interpolation error both in the
initial condition and the 72-hr forecast. The cubic-spline interpolation scheme outperforms the other schemes
in the initial condition; while the 72-hr forecast performances are comparable for cubic-spline and Lagrange

polynomial interpolation scheme, the linear interpolation make the largest forecast errors.

Key Words: Initialization, Vertical interpolation, Cubic-Spline interpolation scheme
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