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Fig.1 The WRF simulation domain and observation location
used in this paper
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Tab.1 Microphysics parameterization schemes and their
abbreviations used in this study

(SR 2 IS fAiF
Kessler MP1

Lin MP2

WSM3 MP3
WSM5 MP4

Eta (Ferrier) MP5
WSM6 MP6
Goddard MP7
Thompson MP8
Milbrandt 2-mom MP9
Morrison 2-mom MP10
CAMS5.1 MP11
SBU-YLin MP13
WDM5 MP14
WDM6 MP16
NSSL 2-mom MP17
NSSL 2-mom w/CCN prediction MP18
NSSL 1-mom MP19
NSSL 1-momlfo MP21

R2 AXAXRSBURESEMEMESHLFTREAS
Tab.2 The combination of planetary boundary layer and
surface layer physical parameterization schemes and

their abbreviations used in this study

KRADFR GBS R T B A fATAK
YSU-revised MM5 Monin-Obukhov scheme PB1SF1
MY J-Eta similarity PB2SF2
QNSE PB4SF4
MYNN2-revised M-O PB5SF1
MYNN2-M-O PB5SF2
MYNN2-MYNN PB5SF5
MYNN3-revised M-O PB6SF1
MYNN3-M-O PB6SF2
MYNN3-MYNN PB6SF5
ACM-revised M-O PB7SF1
BouLac-revised M-O PB8SF1
BoulLac-M-O PB8SF2
UW-revised M-O PBI9SF1
UW-M-O PBI9SF2
Shin-Hong-revised M-O PB11SF1
GBM-reivsed-M-O PB12SF1
MRF-revised-M-O PB99SF1

*3 AXATAGEEKEESHFREGRERER
Tab.3 The combination of shortwave and longwave
radiation schemes and their abbreviations used in

this study
FLM SR BR S T RS fATAK

CAM-CAM LW3SW3

CAM-RRTMG LW3Sw4
CAM-RRTMG LW3sw24

RRTMG-CAM LW4SW3

RRTMG-RRTMG LW4SwW4
RRTMG-RRTMG LW4Sw24

New Goddard LW5SW5
RRTMG-CAM LW24SW3
RRTMG-RRTMG LW24SW4
RRTMG-FAST LW24SW24
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CCjy = 0.1CC 00, + 0.2CC 500, + 0.2CC 5700, + 0.2CC 550, + 0.3CC 000, (3)

RM,, = 0.1RM 50, + 0.2RM 509, + 0.2RM 700, + 0.2RM 450, + 0.3RM 900, (4)

AB, = 0.1AB 500, + 0.2AB 500, + 0.2AB 500, + 0.2AB 650, + 0.3AB 000, (5)

RA = 0.5RM, + 0.5AB,, (6)

CCy = 0.1CC 300, + 0.1CC 500, + 0.1CC, 0, + 0.2CCo 50, + 0.25CC 000, + 0.25CC 1, (7)
RM, = 0.1RM, 550, + O.1RM, 550, + O.1RM 0, + 0.2RM 550, + 0.25RM 0, + 0.25RM, ., (8)

CCy = 0.05CC 500, + 0.1CC 500, + 0.1CC 00, + 0.15CC 550, + 0.2CC o0, + 0.4CC o, (9)
RM,, = 0.05RM 5, + 0.1RM 509, + O.1RM 100, + 0.15RM 550, + 0.2RM 500, + 0.4RM .., (10)
CCy = 0.05CC, 500, + 0.1CCy 500, + 0.1CC 500, + 0.15CC, g5, + 0.2CCp 00, + 0.4CC,,, (11)
RM, = 0.05RM 500, + 0.1RM, 500, + O.IRM, 350, + 0.15RM g5, + 0.2RM, 50, + 0.4RM, ., (12)
ET,,, = 0.5ETS,,,, + 0.5TS,,,, (13)

BS,,. = IBIAS,, — 1l (14)

ET s = 0.5ETS e + 0.5TS yosorne (15)

BS e = IBIAS e = 11 (16)

ET,.., OSETSHW +0.5TS,,., (17)

BS,.., = IBIAS,,,,, — 1l (18)

ET,oin = 0.5ETS + 0.5TS 1o pemia (19)

BS .o meia = IBIAS i = 11 (20)

ET, —OSETSU ey F 0-5TS oty (21)
BSExt,aordmary—|BIASEX"ao,dinary 1 (22)
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ET = 0.1ET,,, + 0.15ET,,..... + 0.3ET,,, + 0.3ET, iu + O.15ET o inary (23)
BS = O‘]BSLighl + O‘ISBSMudemle + 0'3BSllem) + O‘3Bs'l'urrenlial + O‘]SBSExlmurdinur) (24)
TS = NA/(NA + NB + NC) (25)

ETS = (NA - R,,))/(NA + NB + NC - R,), R.,, = (NA + NB)(NA + NC)/(NA + NB + NC + ND) (26)
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Tab.4 The individual and comprehensive rank of the 24-
hour simulation results of 18 microphysics parameteriza-
tion schemes for each index in Guangdong

TR wEY By dmR EmR AR Bk SR

1 18 17 15 17 16 3 12
2 9 15 11 1 12 15 15
3 17 16 17 15 16 11 16
4 5 5 10 10 11 6 7
5 16 13 18 18 18 16 17
6 10 11 14 14 14 13 14
7 8 12 12 5 9 8 10
8 7 1 8 4 5 14 9
9 13 10 9 9 9 2 8
10 4 4 7 7 6 10 5
11 11 8 6 8 7 1 4
13 3 6 4 1 3 4 1
14 2 9 13 12 13 9 11
16 15 18 16 16 17 18 18
17 1 14 1 3 1 12 6
18 6 3 3 2 2 7 2
19 12 2 2 6 4 5 3
21 14 7 5 13 10 17 14
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Fig.2 The results of 17 groups of boundary layer and near-surface schemes in simulating the 10 m zonal wind in Guangdong

region (the average of all grid points in this area)
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Fig.3 The simulation results of 100 m wind speed and wind direction in Guangdong in July 2019 (warm season)
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Fig.4 The simulation results of wind speed profile in Guangdong in January 2020 (cold season)
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Fig.5 Evaluation of the simulation results of 10 m wind speed in Zhejiang in July 2019 (warm season)
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Fig.6 Evaluation of the simulation results of 10 m wind direction in Zhejiang in January 2020 (cold season)
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Fig.7 Evaluation of the simulation results of 10 m wind speed in Shandong in January 2020 (cold season)
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Study on the applicability of different combination of physical parameterization
schemes of WRF model in assessing offshore wind energy resources of China

DU Mengjiao, YI Kan’, WEN Renqiang, ZHANG Ziliang, WANG Hao
(Institute of Science and Technology, China Three Gorges Corporation, Beijing 100038, China )

Abstract: Based on the Weather Research and Forecasting (WRF) mesoscale numerical model, 45 groups of
physical parameterization scheme combinations are used to conduct sensitive experiments lasting 1 month for the
offshore areas of Guangdong, Zhejiang and Shandong provinces, which are the three typical wind energy
resource reserve areas in China, and the simulation results of multiple elements in the experiments are
comprehensively evaluated in order to determine 3 physical parameterization scheme combinations that are
suitable for each of the 3 wind energy resource reserve areas. Moreover, the reason for their better simulation
performance is analyzed. In order to test the applicability of the combination of physical parameterization
schemes selected for the three wind energy resource reserve areas, the simulation results different from the
sensitivity experiment period are used to conduct further evaluation by using the measured data from offshore
wind towers and marine meteorological stations. The results show that the selected combination of physical
parameterization schemes has good applicability and their performance for offshore wind speed simulation is
better, which has the value of practical business application.

Key words: WRF; parameterization scheme; wind energy resource; applicability



