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Abstract

In order to select the optimal boundary layer parametric scheme for temperature forecast, this
paper uses mesoscale weather forecast model (WRF), using the national environmental forecast-
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ing center final analysis data (FNL) as a background field. Based on 12 cases from January to De-
cember 2015, the boundary layer parameterization sensitivity experiment of the near-ground tem-
perature is carried out. The applicability of 10 kinds of boundary layer parameterization schemes
in Wenchang, Hainan is analyzed by comparing them with the observation results of Wenchang
wind tower. The results show that: 1) WRF mode has a small deviation on the temperature simula-
tion in Wenchang, Hainan, and the simulation effect in spring and summer is better than that in
autumn and winter. 2) In December, the simulated temperature and the actual deviation are the
largest, and the simulation effect is the worst. 3) The scheme with the best 24-hour forecast and
simulation effect of each height is the BouLac scheme. 4) Through analyzing the simulation results
of three kinds of five heights, overall, the UW scheme is the least biased and the simulation effect
is the best. The TEMF scheme has the largest deviation and the worst simulation effect.
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WRF (The Weather Research and Forecasting Model)# %, B KRS TR, B &e#rEdE R AR
PLA 5 K PR B Re D A S s 7, JU R AR A B AN o R B /K BE A L . & Yl
AR, BT AR T /s ROBE 21 43k RBE (R B0 (8 PR A4l . ANOmT BAF oMb 25 BB R Pl , i m] BAAH
T RAEEBATT T, R OFEEE R DS ESETT . KIS, SRR ER.
SARA DA S AR SEIO B AE o DR AR SR FH B0 1) WRFVA.2.1, WRF i ] = 8 i B4R X X SR AR SC B
DG )Z )R, B AR AR R ZE S 7 X0 S B Z SR R e, A& R S
o7 EWE A YE, HE e m PR AR . T AL AR S E T RSB IR R AR AR
Wi — 775 AT RE T S B b X AR AL A S50k 07 R R B k2 2%, [m] It o S T2 )2 2 504b 77 S s
R IH —EME.

2. I\WAFAE
21 EXEE

ARYGRIG R FH 10 FAS[F] 1 52 S 50k 77 S5 e SC B A2 AT T BB, Dy BERE B b S e Y
BEAUL X3 ) = e G5 AR, B DKM Bt 1 foR, JETH T =EIRE, UHES B BUR R
BAR B WL 1R, HAMNEZR N E B KT #8250 79 27 km x 27 km, 9 km x 9 km, 3 km x 3 km,
WA 2 850731 300 x 200, 103 x 103 A1 115 x 109, Forp P2 Xk A O s A Tl B R S IX . 1
B 5 A M 1000 hPa % 10 hPa J£43 2 60 J2, fEiLHhfi KPR E @2 #RNEES)Z, £ 100 m LA
TEERE T 10 MEXTZ . BP0 KUK #2316 £, S sE B QI RS AR 0
KH300s, wMNZAMEEHRSHE KN 18 s,
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WRF #5077 R E4E: WA RESHN TR, SREDIAE RN IBE SN TR 5
b T K 9 A S AN O B i g A S DR R A 07 R A R 5 S E A SGHE Z 0T R, AT B R J7 AR T
R R A EEX 10 MBS EUL 5 R (YSU, MYJ, QNSE, MYNN2.5, MYNNS3, BoulLac, UW, TEMF,
Shin-Hong, GBM) IR UL 28 F kAT X EL 23T o

RS AR R A WSM6 7 58, KB S AT B i 7 S8 RRTMG 7%, it i #2488 Noah fifi
M, R RSHAEH New Tiedtke 77 %, BB RN EZ XA ZX RS HL. Rk fnl BEEME
NBHATT R SRR AT T, 3 X A MO SR 34T Fifk . S T BT £ 5,
AUGRIRAE 2015 RS H#OEIC T — AT, 4R 3t 12 A1

Table 1. Basic setting of boundary layer parametric sensitivity test

F 1L ARESHMUHBRMAERERRE

[EEYRC D01 D02 D03
AR B 2015 F4& H AT 3 K
Ko HE AR 27 km 9 km 3km
& s e % 300 x 200 103 x 103 115 x 109
EEN 61 61 61
AR R WSM6 WSM6 WSM6
SR &Rk RRTMG RRTMG RRTMG
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Figure 1. Simulation area diagram
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Figure 2. Comparison of the 24-hour forecast and observation data at the height of 10 meters
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Figure 3. Comparison of the 48-hour forecast and observation data at the height of 10 meters
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Figure 4. Comparison of the 72-hour forecast and observation data at the height of 10 meters
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Figure 5. Comparison of the 24-hour forecast and observation data at the height of 20 meters
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Figure 6. Comparison of the 48-hour forecast and observation data at the height of 20 meters
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Figure 7. Comparison of the 72-hour forecast and observation data at the height of 20 meters
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Figure 8. Comparison of the 24-hour forecast and observation data at the height of 50 meters
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Figure 9. Comparison of the 48-hour forecast and observation data at the height of 50 meters
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Figure 10. Comparison of the 72-hour forecast and observation data at the height of 50 meters
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Figure 11. Comparison of the 24-hour forecast and observation data at the height of 70 meters
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Figure 12. Comparison of the 48-hour forecast and observation data at the height of 70 meters
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Figure 13. Comparison of the 72-hour forecast and observation data at the height of 70 meters
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Figure 14. Comparison of the 24-hour forecast and observation data at the height of 90 meters
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Figure 15. Comparison of the 48-hour forecast and observation data at the height of 90 meters
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Figure 16. Comparison of the 72-hour forecast and observation data at the height of 90 meters
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i, RER /N, 6 H TEMF FRRER/DN, BHPRSRERT . 9 H MYNN3 FREIEZER K. 1 .7 A.
10 A. 12 AR B ZE.

3.2. IRESDH

Table 2. RMSE statistic for 10 m height
7 2. 10 K& E RMSE 4iitE

HRE _

o N YSU MYJ NSE MYNN2 MYNN3 BoulLac uw TEMF Shin-Hon GBM
BN E Q g

24 /I 1.4656 1.4046 1.5807 1.5477 1.6537 1.1272 1.3644 1.6634 1.3872 1.5062
RMSE (C) ' ' ' ' ' ' ' ' ' '

48 /Iy 0.8209 0.8617 1.1349 1.111 1.3453 0.9035 0.7667 1.6474 0.8497 0.8151
RMSE (C) ' ' ' ' ' ' ' ' ' '

72 /I 1.4417 1.3075 1.37 1.4253 1.1698 1.3016 1.2952 1.5488 1.2851 1.4647
RMSE (C) ' ' ' ' ' ' ' ' ' '

f17¢ 2 AT LU HTE 10 K& 24 /NS iR 1 Boulac 77 S35 7 AR Z Al /) AU RCR S, TEMF
TIRWBTTRR A R, B R 7. 48 /NI itk th UW J7 SRR e, TEMF 77 ZBHIURSCR
IZE. T2 /NETHRT MYNNS J5 R BAUACR el TEMF J7 ZRBTRRIR ZH ok, B %z

Table 3. RMSE statistic for 20 m height
7 3. 20 K= B RMSE %itE

wsE _

o N YSU MYJ NSE MYNN2 MYNN3 BoulLac uw TEMF Shin-Hon GBM
BHN % Q g

24 /Iy 1.4558 1.4175 1.5744 1.5622 1.6931 1.1116 1.3535 1.6441 1.3831 1.5137
RMSE (C) ' ' ' ' ' ’ ' ' ' '

48 /Iy 0.805 0.845 1.1143 1.1178 1.387 0.8956 0.7272 1.6664 0.8403 0.7922
RMSE (C) ' ' ' ' ' ' ' ' ' '

72 /I 1.3458 1.2215 1.2469 1.3402 1.1755 1.2135 1.1857 1.3868 1.1981 1.3669
amse () & . . . . . . . . .

% 3 ATLAEHAE 20 KEfE 24 /NS Boulac 77 M3 7 MR ZE /N, AUl 30 R e iF
MYNN3 77 R T IR AR, SRR 2. 48 /N TR T UW 7 R R IF, TEMF 7%
IR B 22 . 72 /B T MYNINS 5 RSO i i, TEMF 7 SRR R 2 .

Table 4. RMSE statistic for 50 m height
7= 4.50 K= E RMSE 4iitE

2§i§% YSU MYJ  QNSE MYNN2 MYNN3 BouLac UW  TEMF  Shin-Hong GBM
24 /N 16343 15715  1.6997 1779 17344 14218 14788  1.8025 1.54 1.7286
RMSE ('C)
48D os35 07651 00985 10788 12702 1049 0878 15804 09608  1.0093
RMSE ('C)
T2 g 1365 14178 15120 13173 14044 13464 15176 1424 15689
RMSE (C)
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KRR

FH% 4 1F 50 K JE 24 /N FidR # Boulac 77 R 5 MR Z [l /b, R L, TEMF J7 &%
TR B 22 . 48 /NI TR P MY D 5 AR B B 72 /B iR MYNINS 5 R 5 AR R ZE B/,
PSR 0T, GBM 7 ERI TR Z AR, BRSO R = .

Table 5. RMSE statistic for 70 m height
# 5. 70 K& E RMSE 4iit{E

Zfﬁii% YSU MY QONSE  MYNN2 MYNN3 Boulac uw TEMF  Shin-Hong GBM
Ri/?S/IJE\?:J;) 1.6615 1.6916 1.8204 1.9037 1.8798 1.4273 1.6092 2.1453 1.5819 1.8235
R:/?S/IJE\?EE) 0.9404 0.8093 0.9644 1.1118 1.4003 1.024 0.8041 1.6468 0.9748 0.9466
RK/IZS/IJE\?ETC) 1.3752 1.2278 1.2417 1.3209 1.2774 1.2464 1.1729 1.3124 1.2727 1.4039

f172 5 A7 LLE H R RAE 70 K imBE 24 /NEF TR 4 BouLac 7 & 135 75 AR 1 25 fe /s, IS AU R0
UF, MYNN2 77 R RR R, B 22 . 48 /NP TR UW 75 RSO Bl 72 71
I PR UW 7 35 77 MR ZE (L fe )y, BADVSUR Bl - 48 /NI SR RMSE B AT 24 /N 72 /NI AREE
BN, AB /NI AL LG 24 /NIERT 72 /N

Table 6. RMSE statistic for 90 m height
7= 6. 90 K= E RMSE 4iit{E

?gif‘?ﬁ YSU MY QNSE  MYNN2 MYNN3 Boulac uw TEMF  Shin-Hong GBM
Ri/‘IlS/IJE\?EE) 1.7249 1.8433 1.9791 2.0498 1.9555 1.4836 1.8498 2.5558 1.6626 1.9504
R:/?S/IJE\?T“{J) 0.9243 0.831 0.9276 1.0948 1.4214 1.0296 0.7682 1.6219 0.9848 0.9286
RK/IZS/IJE\?ErC) 1.4196 1.2979 1.2856 1.3547 1.3655 1.312 1.205 1.3187 1.3421 1.4678

1% 6 7T LA HITE 90 oK 24 /N iR o BouLac J7 RIS B i 48 /NI TR UW 7 &
37 MR ZEAE by, ERBCR B o 72 /NI TR UW 7 S8 RSB R0 R A e«

Table 7. Five height and three forecast time limit RMSE total value
7. IS E = MR RMSE B &

LR
SHMNTTR

RMSE (‘C) 195233 18.4603  20.356 21.3106 22.0462 17.9511 17.8051 25.0583 18.6872  20.2864

YSU MY QNSE  MYNN2 MYNN3 Boulac uw TEMF  Shin-Hong GBM

M 7 R LUE RS R RMSE SV E T UW IE &N, BRRRRUR & IF. Boulac 77 % RMSE &
A UW 7 855, BRSCRAEE . TEMF 5 21 RMSE ME ok, BRSCRRZ. Bk, @i
EVHb X AT LR UW 5 R T S TR .
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4, 4Eig

ARSCEET WRF #8520, R 10 Flud 52 2 50tk 77 206 SC B I3 2 SR TT 8 7B se st . Ji it
55 T PR O K5 AT X B, A AT A ORT A L R A O TR R RS AT T b, B AR
W

RO R LR I T 22 5, Bk, &7 RAEFE FIBUARE T A, H 12
AR5 R 5 S fm 2= i K, Bl R e %2

B 07 BRI SR 2 AR N . BARSRE, K 24 /NBEL 48 /B 72 /N TR 2%
FEHLBE BRI 77 2243 A& BouLac. GBM #1 MYNN3; 1 KEEE 24 /NISF. 48 /NI, 72 /NSRRI
ROBAIL B F15E 98 1 77 2243 3 J2 BouLac. UW F1 MYNN3; Ttk & 24 /NF, 48 /NISFL 72 /N TR I
RORADL e 15898 0 77 223 7 J& BouLac. MYJ T MYNN3; B+ K& 24 /N 48 /NI 72 /N TR I
RO GE J1 R I T 5270 7 /& BouLac, UW A UW; JU K FE 24 /NS 48 /NIF L 72 /NI T s RUAsE
PLRE 18R 17 %43 5l /& BouLac. UW 1 UW,

(3) MK UL, UW J7 5L Z /N, B R, 17 TEMF J7 &z HR, SCE &
2o BV R SC B X TE S S BT TR AT LA UW TR .
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