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ABSTRACT

Wind is a meteorological factor that has a significant impact on agriculture. Gust cause
damage such as fruit drop and damage to facilities. In this study, low-altitude wind speed
prediction was performed by applying physical models to Local Ensemble Prediction System
(LENS). Logarithmic Law (LOG) and Power Law (POW) were used as the physical models,
and Korea Ministry of Environment indicators and Moderate Resolution Imaging
Spectroradiometer (MODIS) data were applied as indicator variables. We collected and
verified wind and gust data at 3m altitude in 2022 operated by the Rural Development
Administration, and presented the results in scatter plot, correlation coefficient, Root Mean
Square Emror (RMSE), Normalized Root Mean Square Error (NRMSE), and Threat Score
(TS). The LOG-applied model showed better results in wind speed, and the POW-applied
model showed better results in gust.
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- Consists of 13 model members
- Calculate probability of wind speed

- Run twice a day (0, 12 UTC)
- Hourly forecast (72 hour)

* 3 vertical layers
(model, isobaric, single)

Probabilistic weather prediction using Member
(For the Korean Peninsula and surrounding areas)

Member 1

Model Member 2

member

Member 12

- Member 0
- (Control)
-_—

b4

v

* Print output

TENS(UM 2-3km 170) Meteagram Vala - TSRST 0T JAN 202 - IKST
Jeonju ( 47146 )

TLA4E (EPS Land Foim)

e i w%‘ | Gt i | g Emoi un 0
Gust probability =~ Mean wind EPSgram
prediction speed

Fig. 1. Brief information of LENS.
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Outside of South Korea (MODIS)
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Source: Korea Me land cover
Period: 2023
Platform: Environmental spatial infarmation service

830 provinces nationwide
File type: vector (shp)

Spatial resolution: 90m

Using ArcGIS

PCS (EPSG:5179)

Fig. 2. Reclassification process of land cover data.

Table 1. Reclassification table of Korea ME and MODIS land cover data

ME Land Cover MODIS (MCD12Q1) Reclassification
110 Residential Area
120 Industrial Area
Urbanized 130 Commercial Area . Urban
Dry Area 140 Recreation Area 13 Urban and Built-up Lands 100 Area
150 Traffic Area
160 Public Facilities Area
210 Paddy
220 Field
Agricultural - . 12 Croplands Agricultural
230  Facility Cultivation Area . . 200
Area 240 Orchard 14  Cropland/Natural Vegetation Mosaics Area
250 Etc.
1 Evergreen Needleleaf Forests
310 Broadleaf Forests 2 Evergreen Broadleaf Forests
Forest 320 Needleleaf Forests 3 Deciduous Needleleaf Forests 300 Forest
330 Mixed Forests 4 Deciduous Broadleaf Forests
5 Mixed Forests
8 Woody Savannas
9 Savannas
Grass j ;8 ANr?i?.llr?l | Cg?SSlTn:; 10 Grasslands 400 Grass
ca asslands 6 Closed Shrublands
7 Open Shrublands
510 Inland Wetlands
Wetland 520 Coastal Wetlands 11 Permanent Wetlands 500 Wetland
610 Natural Barren
Barren 620 Artificial Barren 16 Barren 600 Barren
710 Inland Water 17 Water Bodies
Water 720 Ocean Water 15 Permanent Snow and Ice 700 Water
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Table 2. Confusion matrix between Korea ME data and MODIS data

LandUse by ME User
Kor-Boundary Total
100 200 300 400 500 600 700 Ace.
100 1013 127 270 130 8 29 57 1634 62
200 119 5534 892 276 44 48 83 6996 79.1
300 22 590 11853 328 14 38 125 12970 914
MODIS
(MCD12) 400 68 1276 2807 1768 53 57 107 6136 28.8
500 5 8 20 1 8 42 47.6
600 6 6 100
700 30 155 257 61 430 43 56682 57658 983
Total 1252 7687 16087 2563 569 222 57062 85442
Producer Acc. 80.9 72.0 73.7 69.0 3.5 2.7 99.3

*LandUse = Korea ME data, MCD12=MODIS data

Table 3. Typical value of surface roughness length (z,), wind shear exponent (o) and classification code of

land cover

Type of Termrain

Surface roughness length (z,)

Wind shear exponent (0)

Calm open sea 0.0002 0.1
Sand 0.0005 0.1
Lawn grass
Mown grass
0.01 0.13
Low grass
Rough pasture
Fallow field
High grass 0.05 0.18
Crops
Few trees 0.1 0.2
Many trees, hedges, few buildings
0.5 0.24
Forest and woodlands
Suburbs
2.0 0.35

Centers of cites with tail buildings

In (£=29)
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HISh= 4] Eq. 6 91710 &85t Aghbalou et
al., 2018; Chavan et al., 2017).

In(3-z4)-In (zp)
In(10-z4)-In (zp)

U(3) = U(10)

(Eq. 6)
POWE= & F Al 2, 2, 7o) it & Alol9
S WojFn] Bq. 73} o] AoJEIckEmeis, 2014;
Kent et al., 2018).
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U(z) = U(Zz)(ﬁ)a (Eq.- 7)
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Fig. 3. Scatter plot of 10 m wind speed between LENS model and AWS observation.
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Fig. 4. (a) RMSE, (b) NRMSE of wind speed between LENS model for
members and observation (AWS, AAOS).
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5. Scatter plots of 3 m wind speed between LENS model and AAOS observation.
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RE=EA

Table Al. RMSE and NRMSE of 10 m wind speed between LENS model and AWS observation

member

oper00 oper01 oper02 oper03 oper04 oper0S oper06 oper07 oper08 oper09 operl0 operll operl2 mean

RMSE 3.3351 3.3728 3.3652 3.3415 3.3679 3.3806 3.385 3.3742 3.3806 3.3983 3.3734 3.3444 3.3751 3.1056

NRMSE 7.267 7.5084 7.4902 7.5971 7.6851 7.4937 7.0971 7.3801 7.1854 7.207 7913 7.6377 7.4726 8.9037

Table A2. Correlation coefficient of 10 m wind speed between LENS model and AWS observation

member

oper00 oper01 oper02 oper03 oper04 oper05S oper06 oper07 oper08 oper09 operl0 operll operl2 mean

OBS 0.5608 0.5416 0.5411 0.5388 0.5426 0.5404 0.5421 0.5421 0.539 0.5401 0.5421 0.5409 0.5413 0.5915

Table A3. RMSE and NRMSE of 3 m wind speed between LENS model and AAOS observation

member

oper00 oper01 oper02 oper03 oper04 oper05 oper06 oper07 oper08 oper09 operl0 operll operl2 mean

LENS(LOG RMSE 2.814 2.8223 2.8365 2.8102 2.818 2.8373 2.8369 2.8238 2.8366 2.8483 2.8191 2.8787 2.8227 2.633
+ ME’s

land cover)

& AAOS NRMSE 10.878 11.035 10.593 10.412 10.77 10.485 10.5 10.514 11.112 9.793 10.963 11.395 9.87 11.549

LENS(LOG RMSE 2.8672 2.874 2.8906 2.8642 2.8686 2.8801 2.8869 2.8764 2.8897 2.8979 2.8673 2.8567 2.8693 2.6812
+ MODIS’s
land cover)
& AAOS NRMSE 11.084 11.107 10.735 10.612 10.837 10.519 10.561 10.71 11.189 9.963 11.022 11.589 10.033 11.614

LENS(POW RMSE 2.8944 29015 2911 2.8809 2.8894 2.9179 2.9204 2.8993 2.9195 2.9335 2.902 2.8843 2.9034 2.7042
+ ME’s

land cover)

& AAOS NRMSE 9.873 8.142 9.903 10.268 10.981 9.149 9.381 8.902 7.993 8378 9.2 8.648 9.725 12.136

LENS(POW RMSE 2.9076 2.9149 2.9237 2.8956 2.902 2928 2.9335 2.9109 2.9324 2946 2914 2.897 29164 2.717
+ MODIS’s
land cover)
& AAOS NRMSE 9918 8.18 9.946 10.321 11.029 9.181 9.423 8.938 8.029 8414 9.238 8.686 9.768 12.025
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Table A4. Correlation coefficient of 3 m wind speed between LENS model and AAOS observation

member

oper00 oper01 oper02 oper03 oper04 oper0S oper06 oper07 oper08 oper09 operl0 operll operl2

mean

LENS(LOG

+ ME’s
0.4465 0.4253 0.4285 0.4263 0.4289 0.4277
land cover)

& AAOS

0.4297 0.4271 0.4244 0.4267 0.4289 0.4257 0.4269 0.4699

LENS(LOG
+ MODIS’s
land cover)
& AAOS

0.451 0.4305 0.4331 0.431 0.4339 0.4331

0.4345 0431 04284 04316 0.4333 0.4305 0.4319 0.4753

LENS(POW
+ ME’s
land cover)
& AAOS

0.466 0.4437 0.4471 0.4453 0.4478 0.4466

0.4472 0.4452 0.4418 0.4444 0.447 0.4439 0.4456 0.4922

LENS(POW
* MODIS’s 0.4677 0.4455 0.4487 0.4471 0.4496 0.4488
land cover)

& AAOS

0.4488 0.447 0.4436 0.4462 0.449 0.4458 0.4475 0.4939

aAtel =

o] A= 71 =H7I8EH “TIATAd
71NV H sH7I 7SS (KMA
2018-00626)"¢] Ao 2 E|QiL4 ) EEo] 7}
54 ol & =25 A AR T AR A=

Hue.
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