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Multivariate analysis

Principal Component Analysis (PCA)

The climate of the basin is classified as Mediterranean. It is characterized by wet 
cool winter and long hot dry summer.

The principal meteorological factors which produce precipitation are cyclonic 
disturbances forming over the Mediterranean sea, or Atlantic ocean. In summer the 
subtropical region of the Azores anticyclone, establishes itself over the coastal area 
of the Mediterranean, thereby preventing the penetration of the cyclones from the 
sea into the Eastern Mediterranean region. In spring a low pressure area is formed 
resulting in the movement of the Khamasin wind system into Syria and adjacent 
areas.

Precipitation varies over the Barada river basin from about 1000 mm. in the 
Zebdani highlands to about 100 mm in the eastern lowlands. It occur mainly from 
October to May. The period from December to February accounts for 45 to 65% of 
the annual precipitation. virtually no rain falls from June to September. The total 
amount of precipitation on the basin is 674 mm or 566 MCM (Million Cubic 
Meters). some 238 mm or 30 MCM on the average, fall on the Damascus plain 
(Selkhoprom export, 1987). 

Precipitation
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Principal Component Analysis (PCA)

Multivariate analysis
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Precipitation Chart of Station no.: 62
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Principal Component Analysis (PCA)

Multivariate analysis
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Principal Component Analysis (PCA)

Multivariate analysis

Precipitation Chart of Station no.: 9
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Principal Component Analysis (PCA)

Multivariate analysis
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The Eigenvectors for all modes and the percentage of the
total variance in the observations , using PCA

5 modes 96.8 %
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Multivariate analysis
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Principal Component Analysis (PCA)

Multivariate analysis
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Principal Component Analysis (PCA)

Multivariate analysis
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Principal Component Analysis (PCA)

Multivariate analysis
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Rotated Principal Component Analysis (PCA)

Multivariate analysis
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The Eigenvectors for all modes and the percentage of the
total variance in the observations, using Rotated PCA

3 modes 90 %
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Multivariate analysis

Rotated Principal Component Analysis (PCA)
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Extended Principal Component Analysis (PCA)
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Multivariate analysis

Extended Principal Component Analysis (PCA)

360000 380000 400000 420000 440000 460000 480000
3620000

3640000

3660000

3680000

3700000

3720000

3740000

3760000
-0.24

-0.27 -0.28

-0.27 -0.29

-0.26

-0.17

-0.25

1333

729 626

890 608

1020

820

1160

1

31 32

34 36

59

62

9

360000 380000 400000 420000 440000 460000 480000
3620000

3640000

3660000

3680000

3700000

3720000

3740000

3760000

1333

729 626

890 608

1020

820

1160

1

31 32

34 36

59

62

9

0.17

0.30 0.26

0.31 0.26

0.19

0.14

0.25

Mode 3

Var Exp. 21.61

Nov

Dec Jan

١٦

Principal Component Analysis (PCA)

Multivariate analysis
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Multivariate analysis

Canonical Correlation Analysis (CCA)

NOAA NCDC GCPC

١٨
Multivariate analysis

Temperature of 26 station between 1963-1977
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Canonical Correlation Analysis (CCA)
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Multivariate analysis

Canonical Correlation Analysis (CCA)
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5 modes 98.3 %
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Multivariate analysis

Canonical Correlation Analysis (CCA)
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Multivariate analysis

Canonical Correlation Analysis (CCA)
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Multivariate analysis

Canonical Correlation Analysis (CCA)
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Multivariate analysis
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٢٤
Multivariate analysis
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Multivariate analysis

1333

729 626

890 608

1020

820

1160

1

31 32

34 36

59

62

9

0.42

0.64 0.53

0.68 0.68

0.11

0.07

0.45

Station No.
L.S.Level

H value

360000 380000 400000 420000 440000 460000 480000
3620000

3640000

3660000

3680000

3700000

3720000

3740000

3760000

CCA 2

Cor.: 0.32

monthly Temperature , 2.19%

monthly Precipitation , 14.95%

-0.15

-0.36
-0.39 -0.48

-0.43-0.31
-0.43 -0.48

-0.43

-0.45

-0.31
-0.41 -0.44

-0.51
-0.30 -0.61

-0.59

-0.54

-0.37-0.34

-0.56

-0.58
-0.44

-0.58
-0.54

-0.70

2800000 3000000 3200000 3400000 3600000 3800000 4000000 4200000 4400000 4600000 4800000

3400000

3600000

3800000

4000000

4200000

1333

729 626

890 608

1020

820

1160

1

31 32

34 36

59

62

9

0.42

0.64 0.53

0.68 0.68

0.11

0.07

0.45

Station No.
L.S.Level

H value

360000 380000 400000 420000 440000 460000 480000
3620000

3640000

3660000

3680000

3700000

3720000

3740000

3760000

-0.15

-0.36
-0.39 -0.48

-0.43-0.31
-0.43 -0.48

-0.43

-0.45

-0.31
-0.41 -0.44

-0.51
-0.30 -0.61

-0.59

-0.54

-0.37-0.34

-0.56

-0.58
-0.44

-0.58
-0.54

-0.70

2800000 3000000 3200000 3400000 3600000 3800000 4000000 4200000 4400000 4600000 4800000

3400000

3600000

3800000

4000000

4200000

٢٦
Multivariate analysis
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Multivariate analysis

Canonical Correlation Analysis (CCA)
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Multivariate analysis

Singular Value Decomposition (SVD)
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٢٩
Multivariate analysis

Homogeneous corr. Map  of monthly Temperature

Homogeneous corr. Map  of monthly Precipitation
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٣٠
Multivariate analysis

SVD 1

Cor.: 0.4

Heterogeneous corr. Map of monthly Temperature

Heterogeneous corr. Map of monthly Precipitation
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Multivariate analysis

Thank you…


