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Overview
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Machine Learning Automation Framework
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Extract WRF Data
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Extract WRF Data

Extracted Raw Data

FM_time_ind FM_ts his_time_ind grid_ind j_ind i_ind FM_10hr FM_100hr HGT U10[-8hr] ... T2[-4hr]
o (36593,

998 36601 03- gggg? 166520 392 288 0.150865 0.102206 1363.334839 3.066367 ... 278.576202
0501 36599)]
2004- (36593,

999 36601 03- ggggg 183608 463 260 0.153421 0.136851 1569.290771 4.593234 ... 275.457977
05_01 36599]
2012- [113510,

1000 113518 12- Hgg}i 77031 194 207 0.187562 0.160372 26.139740 0.256508 ... 284.830414
12.23 113516]
2012- [113510,
113512,

1001 113518 12- 113514 70744 178 256 0.176889 0.141559 120.549843 -1.779185 ... 285.025299
12.23 113516)
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Prepare Training Data

Three types of labels used:

 Actual FM (for regression
models in ML)

* Binary

* Multi-class

* Uniform-interval
* Non-uniform interval

 Binary label defined by a
threshold, i.e., FM >
FM_threshold => label ‘0’ or ng
risk. Otherwise, label ‘1’

» Multi-class (MC) labels
assigned for different
ranges/levels of FM
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FM_10hr FM_100hr FM_10hr_bin FM_100hr_bin FM_10hr_MC FM_100hr_MC

0 0.119865 0.112545 0 0 3 3

1 0.171848 0.123733 0 0 5 4

2 0.230967 0.247327 0 0 7/ 7

3 0.167400 0.141724 0 0 5 4

4 0.143390 0.147591 0 0 4 4
99995 0.057134 0.044610 1 1 1 1
99996 0.075633 0.049422 1 1 2 1
99997 0.077075 0.043984 1 1 2 1
99998 0.156727 0.187614 0 0 5 5
99999 0.026654 0.012576 1 1 0 0
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Run Machine Learning (ML) Model

def define_model (FM_label_type, model_name):
if (FM_label_type == 'Regression'):
match model_name:
case 'Linear':
model = LinearRegression()

case 'SVM':
model = SVR()
case 'RF':
model = RandomForestRegressor()
case 'MLP':
model = MLPRegressor()
case 'GB':
model = GradientBoostingRegressor()
elif (FM_label_type == 'Binary' or FM_label_type == 'MultiClass'):
match model_name:
case 'SVM':
model = SVC()
case 'RF':
model = RandomForestClassifier()
case 'MLP':
model = MLPClassifier()
case 'GB':
model = GradientBoostingClassifier
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Analyze ML Metrics
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Analyze ML Metrics
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Analyze ML Metrics

temporal_data [%] spatial_data [%]

Sensitivity Analysis

max_history [hrs] hist_interval [hrs]
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Prediction on Prescribed Data

At desired time stamp ( 2018-11-08_22) and desired region

Prediction Prediction Prediction
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Future Work

« Study the effect of data sets and model parameters on the performance metrics
> ldentify ways to improve accuracy on randomized test data
» Analyze predictions at desired times and regions
> Continue to study the effect of features and model parameters on the accuracy of prediction
> Study coarser fuel classes (100-hr, 1000-hr)
» Dimensionality reduction using PCA
> Apply the best performing model to E3SM-RRM data for future climate assessment
> Examine transferring predicted FM data into risk probabilities
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