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测风数据长期订正的算法对比及效果探究
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内容介绍

➢算法归纳介绍

➢不同测风时长下各算法效果对比

➢算法特点对比及探究



©
 G

O
LD

W
IN

D
 S

C
IE

N
C

E
 &

 T
E
C

H
N

O
LO

G
Y

 C
O

., 
LT

D
.

3

内容介绍

➢算法归纳介绍

➢不同测风时长下各算法效果对比

➢算法特点对比及探究
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算法归纳

Algorithm Type Abbrev. Description

Linear Least Squares LLS The classisc least squares fit to the scatter plot of target and reference speeds

Total Least Squares TLS A slight modification of LLS that minimizes orthogonal distance to the best fit

Variance Ratio VR A simple linear mapping that aims to preserve the variance of the target data

Bulk Speed Ratio BSR The simplest possible algorithm, based on the ratio of mean wind speeds

Weibull Fit WBL
A power law fit whose parameters derive from the Weibull parameters of the 

target and reference data

SpeedSort SS
A linear fit to the relation ship between target and reference cumulative 

frequency distributions

Vertical Slice VS A piecewise linear fit tot the scatter plot of target and reference speeds

Matrix Time Series MTS
An implementation of the classic matrix method that we modified to produce 

realistic time series data
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5

最小二乘线性回归
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整体最小二乘线性回归
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方差比法
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Weibull拟合算法
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速度追踪法
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分风速段回归
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联合概率密度分布
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联合概率密度分布
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内容介绍

➢算法归纳介绍

➢不同测风时长下各算法效果对比

➢算法特点对比及探究
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测风时长对风速评估的影响

1month 3month 6month 9month 12month 15month 

BSR 0.2124 0.1319 0.0672 0.0442 0.0319 0.0292 

MTS 0.2067 0.1362 0.1105 0.0686 0.0243 0.0404 

SS 0.1965 0.1214 0.0590 0.0461 0.0330 0.0323 

TLS 0.2047 0.1239 0.0602 0.0496 0.0350 0.0332 

VR 0.2128 0.1311 0.0685 0.0502 0.0347 0.0340 

WBL 0.2265 0.1386 0.0716 0.0493 0.0342 0.0349 

LLS 0.1833 0.1073 0.0701 0.0463 0.0377 0.0317 

➢ 无论何种方法，季节性因素对数
据订正的影响不可忽略

➢ MTS方法与其他方法相比误差较
大

➢ 在达到12个月之后，随时间长度
的增加，各方法误差分布下降趋
势明显减缓。
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15

内容介绍

➢算法归纳介绍

➢不同测风时长下各算法效果对比

➢算法特点对比及探究
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测风塔信息

Mast1 Mast2 Mast3 Mast4

Duration 6 years 6 years 3 years 3 years

R^2 0.644 0.575 0.621 0.598

Recovery Rate 99.29% 99.93% 99.69% 99.54%

Time steps of 

comparison
60min 60min 60min 60min

21 21 9 9
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17

风速

SD 0.0580 0.0500 0.0550 0.0560 0.061 0.06 0.0450 0.0630

MBE 0.27% -0.06% 0.44% 0.49% 0.23% 0.23% 0.08% 0.19%

SD 0.0336 0.0270 0.0305 0.0313 0.030 0.03 0.0263 0.0292

MBE 0.65% 0.56% 0.11% 0.70% 0.58% 0.56% 0.51% 0.50%

SD 0.0597 0.0538 0.0526 0.0687 0.067 0.07 0.0496 0.0661

MBE 0.33% 0.10% -0.52% 0.12% 0.37% 0.37% 0.04% 0.39%

SD 0.0427 0.0382 0.0497 0.0442 0.045 0.05 0.0383 0.0454

MBE -0.04% -0.18% -0.52% -0.34% -0.07% -0.07% -0.09% -0.09%
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风速-16扇区

SD 0.0581 0.0496 0.0554 0.0559 0.061 0.06 0.0454 0.0626

MBE 0.40% -0.03% 0.30% 0.53% 0.28% 0.30% 0.15% 0.18%

SD 0.0525 0.0480 0.0460 0.0699 0.065 0.06 0.0405 0.0554

MBE 0.40% 0.06% -0.96% 0.58% 0.64% 0.54% -0.10% 0.39%

SD 0.0365 0.0344 0.0387 0.0335 0.035 0.03 0.0389 0.0357

MBE 0.47% 0.51% -0.08% 0.64% 0.53% 0.39% 0.54% 0.31%

SD 0.0305 0.0184 0.0408 0.0300 0.027 0.03 0.0205 0.0180

MBE 0.11% -0.11% -0.93% 0.05% 0.04% 0.02% -0.16% 0.44%
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Weibull K

SD 0.0144 0.1238 0.0666 0.0884 0.107 0.09 0.1839 0.0883

MBE 3.44% 23.00% 10.57% 3.16% 4.35% 4.64% 24.63% 4.30%

SD 0.0110 0.0736 0.0458 0.0573 0.080 0.07 0.0620 0.0532

MBE 8.03% 26.08% 7.37% 0.66% 0.71% -1.27% 27.45% -0.51%

SD 0.0223 0.1174 0.1057 0.0901 0.101 0.09 0.1159 0.0876

MBE -8.44% 12.24% 1.83% -2.94% -3.67% -3.07% 13.90% -3.58%

SD 0.0448 0.0849 0.0428 0.0525 0.066 0.06 0.0690 0.0519

MBE 0.43% 17.58% 5.57% -0.38% 0.81% 0.14% 18.01% -0.24%
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Weibull K-16扇区

SD 0.0191 0.1158 0.0713 0.0790 0.094 0.08 0.0860 0.0781

MBE 3.87% 21.23% 10.47% 2.77% 2.20% 3.44% 21.81% 1.20%

SD 0.0191 0.1158 0.0713 0.0790 0.094 0.08 0.0860 0.0781

MBE 3.87% 21.23% 10.47% 2.77% 2.20% 3.44% 21.81% 1.20%

SD 0.0132 0.0881 0.0591 0.0587 0.047 0.05 0.0832 0.0518

MBE -7.16% 11.94% 3.24% -3.28% -4.65% -3.45% 13.01% -1.83%

SD 0.0207 0.0621 0.0463 0.0399 0.039 0.04 0.0498 0.1364

MBE -0.38% 16.67% 8.81% 2.00% 2.43% 2.14% 16.67% 1.86%
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AEP-1sector-GW121
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AEP-1sector-GW131
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➢ 在用中尺度数据做插补时，由于时间分辨率造成样本量减少的问题，在非
主风能扇区存在放大误差的情况。

➢ 在长期订正时，不应只局限与风速，线性回归由于算法本身的特性，会造
成风频分布发生较大变化，从而影响发电量准确性。

➢ 常规8种算法在4基测风塔表现效果不一，新算法稳定性较好，仍需排查第
三个测风塔两个极值点出现异常的原因。

总结
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