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Using Hourly Weather Data to Determine Dew
Periods of Potato Crops

Beom Seok Hwang, Jin Il Yun* and Kwang Hoe Lee'
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ABSTRACT : The duration of wetness periods is a key input for disease warning systems.
A nonparametric classification procedure called CART (classification and regression trees)
was used to estimate the occurrence and duration of dew periods from hourly weather data.
Hourly weather data were collected from a potato plot of the Alpine Agricultural Experi-
ment Station, Taegwallyong, during May 16 to September 15, 1995. Hours between 9 a.m.
and 7 p.m. as well as dates on which measurable rainfall occurred were deleted. CART was
used to identify thresholds of WS (wind speed), DPD (dew point depression), Tair (air tem-
perature) and RH (relative humidity) beyond which dew formation was found to be un-
likely. The CART procedure assigned the hourly data to one of the four categories: 1) RH >
95%; 2) RH < 95% and WS > 1.2 m/sec; 3) WS < 1.2 m/sec and RH < 82%; and 4) 82% <
RH < 95% and WS < 1.2 m/sec. A high proportion of hours in categories 2 and 3 were clas-
sified as non dew hours, and category 1 was classified as dew hours. But category 4 could
not be discriminated clearly into either dew or non dew category by this method. Hence
SLD (stepwise linear discriminant) analysis was applied to category 4 to develop an equ-
ation to classify these hours. In category 4, dew was assumed to be present if 0.08572 (Tair
xDPD) — 1.10271(WS x DPD) > 0.34791. The resulting CART/SLD model and an alterna-
tive model in which dew was assumed to be present when RH < 90% were validated by us-
ing hourly weather data from 3 potato fields in Kangwon Province during 1993~1996. The
CART/SLD model estimated presence or absence of dew more accurately than the RH >
90% model, showing much smaller mean square error.

Key words : leaf wetness, dew, weather, plant disease, potatoes, classification tree.
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Fig. 1. Classification tree created by the CART pro-
cedure for determining presence or absence of dew using
hourly data from an automated weather station (D :
N=Dew : No Dew).
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Table 1. Performance of the CART/SLD method for dew prediction based on independent data sets

Fitted, Sucess/Trial

Site Year

Group 1- Group 2 Group 3 Group 4

1993 701/921 687/804 99/112 173/298

76.1% 85.0% 88.0% 58.0%

Jinbu

1994 961/1119 1,476/1,587 199/209 182/316

85.9% 93.0% 95.2% 57.5%

1994 305/422 1,420/1,457 678/638 550/873

72.3% 97.5% 98.5% 63.0%

Songjung 1995 477/708 1,568/1,593 354/364 492/712
67.4% 98.4% 97.2% 69.1%

1996 468/899 633/656 95/101 110/183

521% 96.5% 94.1% 60.1%

1994 450/701 1,062/1,105 67/ 68 111/127

64.2% 96.1% 98.5% 87.4%

Wangsan

1995 385/716 795/831 222/228 337/462

53.8% 95.7% 97.4% 72.9%

Overall 3,747/5,486 7,641/8,033 1,714/1,770 1,955/2,971
% 68.3% 95.1% 96.8% 65.8%

-Group 1:RH = 95%, Group 2:RH <95% and WS > 1.2 m/sec, Group 3 : WS < 1.2 m/sec and RH < 82% and

Group 4 : 82% < RH < 95% and WS < 1.2 m/sec.
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Table 2. Mean, variance, and mean square error of difference between measured and model-estimated dew hours per

night
Mean hour . a
Site Year (measured — estimated) Variance Mean square error
RH > 90% CART/SLD® RH>90% CART/SLD RH>90% CART/SLD
Jinbu 1993 -2.59 -0.44 19.58 17.14 26.27 17.33
1994 - 1.69 0.37 12.82 8.65 15.66 8.79
1994 -1.61 1.32 20.46 14.28 23.07 16.03
Songjung 1995 -3.07 -0.34 25.12 12.84 34.52 12.95
1996 -6.99 -4.22 54.44 43.61 103.27 61.45
Wangsan 1994 -3.65 -2.16 14.70 8.89 27.99 13.56
& 1995 -3.51 -2.12 37.23 28.83 49.55 3332
Mean -3.25 -1.09 25.06 18.01 38.11 21.82

X[ measured ~ estimated |

* Mean square error =

®SLD : Stepwise lincar discriminant.

Number of nights eligible for dew

Table 3. Accuracy of two models in predicting the timing and duration of dew at three sites from 1993 to 1996

Hours predicted correctly (%)°

Dew-period duration estimated

Site Year within 2 hr (%)°
(Observations, hours)
RH > 90% CART/SLD RH > 90% CART/SLD
1993 (2,745) 81.2 82.7 48.3 58.8
Jinbu
1994 (3,672) 86.7 88.8 60.2 67.3
1994 (3,672) 86.0 86.7 62.7 56.8
Songjun 1995 (3,672 81.8 86.8 49.0 68.6
gjung
1996 (2,027) 66.1 73.7 34.1 424
1994 (2,237) 79.9 86.1 29.2 494
Wangsan
1995 (2,602) 75.8 80.9 40.9 47.2
Mean 79.6 84.5 46.3 55.8

* The standard of accuracy is wetness measured by electronic sensors.

» Hours in which presence or absence of dew estimated correctly %

100

Total hours in edited data set

-c Nights in which dew duration estimated correctly within +2 hr

x 100

Total number of nights in edited data set
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