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Exercise 1. Windstorm damage detection
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Winstorm damage: definition

Input data represents a feature table X of stand-wise e T -
averages Of “gamma_naught" Values Of Several Sentlnel_ Bu..MOQZEJ. B:lGMZQ 453 9:152395 .84536 i‘)‘.l":l%é& 9:ama71? e:zeaez.;} e:esz
1 Images acqu”‘ed durlng Wlnter Season In Kalnuu 2 0.{:133.‘15?1 0.17716 0.0471163 9.172263 0.0397206 9.235421 0.8418255 WPELEE 0.051

08.16937 0.0396473 0.167743 0.8457365 0.209459 8.0415521 8.199689 8.046

province of Finland, with target vector Y denoting =~ - = =T
damaged Stands as 1 and non_damaged aS 0 5 0.9395857 0.172088 0.0424748 0.156928 0.0512316 9.232528 8.0849955 0.207746 8.050

@ ©.164851 9.0284435 0.137749 8.08481644 @.205583 0.0518456 08.242115 9.054

9.9374011 9.15174 0.0 3 0.145424 0.8444247 0.209713 8.0413482 0.147064 0.049

Feature Values are Stored as HH_l’ HV_]_’ HH_Z’ 8 .03 0.172461 0.0305054 0.152425 0 559 8.201357 0.0360327 0.165862 8.038
HV_2, ... HH_i, HV_i, where i indexes Sentinel-1 e e P
datatakes 1 .0 ] 0.197246 0.168713 0.0451951 0.20523 0.0372095 0.177725 0.046

0.178697 N 0.163082 0.8469177 0.21568 0.0408774 0.195603 0.851

0.198629 .848] 0.148979 0.8495377 9.2382 8.8427372 9.197227 0.853

Altogether 24 featu res avallable 97256 ©.211234 0.0601379 .160485 0.0633223 0.04798 0.225763 0.052
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Winstorm damage: processing pipeline

Created on Mon Jun 27 22:03:01 2022

l. Importlng necessary packages [%I?L'TJL':"UTOI‘.' oleg.antropov@vtt.

numpy np
sklearn.pipeline i t make_pipeline
sklearn.preprocessing StandardScaler
sklearn.svm i SVC

matplotlib.pyplot plt
sklearn.metrics plot_confusion_matrix
sklearn.decomposition i rt PCA
sklearn.metrics rt cohen_kappa_score
sklearn.metrics t accuracy_score

2. Reading in the feature datasets

dtrain=np.loadtxt(“C: \\data\\EOtraining\ \python\\train.out");
dtest=np.loadtxt("C: \\data\\EOtraining\ \python\\test.out");

3. Converting to dB

i X_train=10*np.logl@(dtrain[:,:24])
4. Formmg target vector X_test=10*np.logl@(dtest[:,:24])

y_train=np.ones((200,1),dtype=int)
y_train[100:,:]=0
y_test=np.ones((200,1),dtype=int)
y_test[100:,:]=0
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Winstorm damage: processing pipeline

5. Creating processing pipeline clf = make_pipeline(StandardScaler(), PCA(n_components=2), SVC(gamma='auto"'))

6. Flttlng the model. clf.fit(X _train, np.ravel(y_train))

7. Predicting on non-overlapping pred = clf.predict(X_test)
testing dataset

disp = plot_confusion_matrix(clf, X test, y test, cmap=plt.cm.Blues, normalize=None)
8. Plotting confusion matrix and
calculating accuracies

acc=accuracy_score(pred,y_test)

kappa=cohen_kappa_score(pred,y_ test)

*Evaluate performance of alternative print( ' \nPrediction accuracy for the normal test dataset with PCA:")
classification methods, print(“{:.24}".format(acc))

*Examine role and dependence on PCA PG Rt

ComponentS. print(’'{:.2%}'.format(kappa))
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Exercise 2. Forest variable prediction
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Forest variable prediction: definition

Input data represents a feature table X of plot-level features calculated using bands of Sentinel-2 images,
multitemporal Sentinel-1 composite, ALOS-2 PALSAR-2 mosaic data, and TanDEM-X interferometric height and
coherence magnitude.

Study site was located in the Kymenlaakso province of Finland.

Target vector Y contains values of forest variables ['G', 'V, 'D’, 'H’, 'PINE','SPRUCE’, 'BL].

Feature organization is shown in the Table:

Sentinel-2 Sentinel-1 ALOS-2 PALSAR-2 TanDEM-X

2 3 4 8 S 11 12 VH \"A" HH HV CHM Coh
1(138.8 214.3 123.14 1862.71 |423.23 832.57 359.02 -15.2 -8.79 -5.67 -12.34 6.45 0.5614
2|110.1 190.95 123.93 1977.24 |390.52 1124.36 |507.66 -12.57 -7.73 -5.79 -11.64 3.27 0.5536
3(159.66 267.8 136.61 2276.99 |449.41 797.23 327.7 -14.71 -8.68 -4.24 -10.19 4.06 0.7272
41159.87 249.02 176.36 1392.5 477.12 909.49 |444.14 |-14.83 -8.35 -5.3 -10.41 4.83 0.6525
5|245.05 359.61 291.87 1855.65 |[610.65 1286.38 |663.24 [-14.44 -9.19 -5.13 -10.86 9.55 0.5495
6(176.87 240.04 190.63 1562.21 (426.97 910.35 427.46 -14.03 -8.06 -4.48 -11.17 12.4 0.4396
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Forest variable prediction: definition

1.

Import packages

Extract modeled forest variables and
features

Form various data feature combinations
— test separately
a) Sentinel-2 bands,
b) Sentinel-1 and Sentinel-2 bands,
c) TanDEM-X bands,
d) All radar bands, etc

numpy np

matplotlib.pyplot plt

sklearn.metrics metrics
sklearn.preprocessing i rt StandardScaler
matplotlib.colors Normalize
scipy.interpolate i interpn
sklearn.linear_model i Lasso, LinearRegression
sklearn.neighbors i KNeighborsRegressor

xtrain=np.loadtxt("C: \\data\\EOtraining\ \python\\reg xtrain.out”, delimiter="', ');
xtest=np.loadtxt("C: \\data\\EOtraining\ \python\\reg_xtest.out"”, delimiter=’, ');
ytrain=np.loadtxt("C: \\data\\EOtraining\ \python\\reg ytrain.out”, delimiter=", ');
ytest=np.loadtxt("C: \\data\\EOtraining\\python\\reg ytest.out"”, delimiter=’, ');

bands=['G’, ‘V','D',’'H’', 'PINE’, 'SPRUCE', 'BL"]
var=3
band name=bands[var]

y_V=ytrain[:,var]
rs=0

re=13
X=xtrain[:,rs:re]
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Forest variable prediction: definition

4. Scale the data scalér = StandardScaler().fit(X)

X = scaler.transform(X)

neigh = KNeighborsRegressor(n_neighbors=5, weights='distance’, algorithm="auto’}

5. Perform model training leaf_size=30, p=1, metric='minkowski")

.. neigh.fit(X, y V

6. Perform prediction on test SHERALS Ve

dataset ay V=ytest[:,var]
aX=xtest[:,rs:re]

aX = scaler.transform(aX)

ay_p=neigh.predict(aX)

7. Calculate accuracies and :
. . mse = metrics.mean_squared_error(ay V, ay p)
Vlsuallze SC&ttGFplOtS bias=np.mean(ay_V-ay p)

rmse = np.sqrt(mse) ¢
rmsep=rmse/np.mean(ay_V)*100
r2 = metrics.r2_score(ay_V,ay_p)

7. Repeat analysis for another
forest variable
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