Table 1. List of Substorm Events Examined in This Study
  DATE     AEmax (nT） Time (UT)   Phase     L*    Type  Injection   Wave intensity   
2013-02-14     944       10:14      R     5.29     B       -         0.39  
2013-03-01    1031       15:07      R     4.90     A       -         0.38 
2013-03-17    2500       16:40      M     4.30     C      Y         1.38   
2013-03-30    1135       04:30      R     4.79     C       -           -     
2013-04-26     942       15:23      R     4.90     B       Y          -     
2013-05-01    1473       16:40      M     4.75     C       -         0.47  
2013-05-19     972       14:27      M     4.90     B       -           -     
2013-05-25    1578       17:07      M     4.79     C       Y          -     
2013-06-02    1003       09:02      R     4.80     C       Y         0.09  
2013-06-29    2000       11:25      R     3.99     A        -         0.66 
2013-07-10    1296       15:53      R     4.69     C       Y          -    
2013-07-11    1465       08:24      R     4.69     C        -          -    
2013-10-02    1259       20:37      R     4.79     C        -          -    
2013-10-09    1080       07:22      R     4.99     C        Y        0.14  
2013-12-08    1151       16:20      R     5.10     A        -           -     
2014-01-02    1202       18:10      R     5.30     A        -           -     
2014-02-20    1304       06:11      M     4.78     A       -          0.49 
2014-04-30    1219       14:12      R     4.79     C        -          0.55  
2014-08-28    1169       05:30      R     4.50     A        -          0.38 
2014-10-21    1062       14:22      M     5.30     A       -           0.26 
2014-11-16    1077       09:19      R     5.19     A       -          0.23  
2014-12-24     886       20:12      R     4.99     A       -          0.16 
2015-01-04    1217       17:14      M     4.58     C       -          0.24 
2015-02-02    1097       16:11      R     4.90     B       -           0.31 
2015-02-24    1306       03:54      R     4.78     A       -           0.51 
2015-03-18    1143       22:47      R     4.70     B       -           0.29  
2015-04-11    1002       11:32      R     4.40     C       -             -      
2015-04-15    1019       13:15      R     5.09     A       -             -      
2015-04-16    1065       02:11      M     4.59     A       -             -      
[bookmark: _GoBack]“R” and “M” represent the intense substorms occurred during the storm main and recovery phases, respectively. “A” and “B” represent the types that the initial PSDs of relativistic electrons were selected before or at the onset of the intense substorms and isolated substorm activities occurred during the intense substorms, “C” represents the type that the initial PSDs of relativistic electrons was selected before the intense substorms and continuous substorm activities occur during the intense substorms, respectively. “Y” represents MeV electron injections during the intense substorms could contribute to rapid enhancements of MeV electrons in the outer radiation belt.
