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Extreme indices Description Unit
1. Consecutive Dry 

Days (CDD) 

Maximum number of consecutive days 

with precipitation < 1mm

day

2. Consecutive Wet 

Days (CWD)

Maximum number of consecutive days 

with precipitation > 1mm

day

3. Total Precipitation 

(PRPtot)

Weekly total precipitation on wet days 

(PRPtot)

mm

4. Diurnal 

Temperature Range 

(DTR)

Difference between daily maximum and 

minimum temperature

oC

5. TM below 10 °C 

(Tmlt10)

Weekly number of days when mean 

temperature (TM) < 10 oC

day

6. TX of at least 30 °C 

(TX > 30°C)

Weekly number of days when maximum 

temperature (TX)  > 30 oC

day

7. Maximum Vapor 

Pressure Deficit 

(VPD)

Difference between the maximum 

quantity of water vapor that the air can 

store at saturation (es) and the actual 

amount of water vapor (ea)

kPa

8. Maximum Net 

Radiation (Rnmax)

Maximum value of daily net radiation MJ/m2

9. Maximum Wind 

Speed

Maximum value of daily wind speed m/s

Figure 3. Actual and predicted Evapotranspiration plot showing 
model prediction accuracy

Figure 4. Variable importance plot showing percent 
increase in MSE with removal of each variable

Figure 5. Time series boxplot of the most important prediction 
variables in the Random Forest Model

A 30-year historic time series plot (Figure 5) reveals a higher variability in 
the duration and intensity of Maximum Net Solar Radiation in recent 
years. Also, much smaller ranges in Diurnal Temperatures, increased 
duration of heatwaves (i.e. Number of Days with maximum Temperature 
greater than 30oC) and greater values of Vapor Pressure Deficit are 
observed for growing season.

• The nine selected climate extreme indices collectively predict Seasonal 
Crop Evapotranspiration with an accuracy of 72%.

• The climate extreme indices found to pre-dominantly influence 
Evapotranspiration were the Maximum Net Radiation, Diurnal 
Temperature Range, Heatwaves and Maximum Vapor Pressure Deficit.

For more information, contact: Kelechi Igwe (kelechi@ksu.edu)

Table 1: Agriculturally relevant Climate Extreme Indices

RESULTS

Crop ET = Kc x Reference ET

Figure 2: Crop Evapotranspiration Curve. Source: Rogers, 2007

RESULTS

• Finney County depends on the high plains’ aquifer for irrigation water 
supply. The Ogallala aquifer water levels have been observed to 
greatly decline due to over pumping that has surpassed recharge 
(McGuire, 2012). 

• Management strategies are useful to decrease the amount of 
pumping while also meeting Crop Water Requirement (CWR).

• Evapotranspiration (ET) data helps to inform the decision about time 
of irrigation and quantity of water required(Figure 1). 

Figure 1: Crop Evapotranspiration Map for Corn in Finney County

• Relevant extreme indices were extracted based on recommendation by 
the Expert Team on Climate Change Detection and Indices (ETCCDI) and 
from recent studies.

• Nine indices representing agricultural climate extremes (Table 1) were 
computed from 30-year historic data for temperature and precipitation 
from PRISM 4km datasets.

• Crop coefficients (Kc) were estimated using remotely sensed Normalized 
Difference Vegetation Index (NDVI) and were multiplied with observed 
reference evapotranspiration (ET0) to  estimate crop evapotranspiration 
(Figure 2).

• Analyze historic data to determine which climate extreme indices pre-
dominantly influence evapotranspiration.

• Evaluate how these climate extremes impact crop evapotranspiration by 
utilizing remotely sensed crop coefficients.

Figure 4 above shows how each extreme climate variable affects 
the model's performance. The model is more heavily influenced 
by the top variables than the bottom ones, and these top variables 
also have the highest influence on the evapotranspiration.

The model prediction accuracy, defined by the goodness of fit (R-
squared) and Root Mean Squared Error (RMSE) were 0.72 and 
3.02mm respectively (Figure 3). 


