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Landscape Planning of the Flood-prone Areas in Extreme Climate  
-A Case Study of Dongshan River Basin in Yilan County  

Abstract 

Recent ly, the global extreme climate has become an irreversible trend. 
The sea level rises, the rainfall intensity increases, and  the scale of the typhoon 
increases. The disasters are becoming more and more serious.  Among them, 
the flooding problem is the most one. Especially for the "Flood-prone Areas ",  
the probability of flooding and the frequency increase. Water helps people not  
to live produce and appreciate, but to be a disaster.  

To face and slow down such trends, it  is necessary to fully understand the 
natural, human and landscape environment of the base, and analyze the causes 
of flooding to come up with a response strategy. Taking the Dongshan River 
Basin as an example, it  has always been a typical base in flood -prone areas.  
Under the trend of extreme weather, the flooding problem that has been 
temporarily relieved by intercept ing straight and construct ing dikes has begun 
to stand out. Re-examine the causes of flooding, divided into two categories,  
natural and art ificial. Natural factors include: increased rainfall intensity,  
increased typhoon and heavy rain, upstream silt deposit ion, high groundwater 
level, sea level rise at the estuary, etc. The art ificial factors include: the 
increase in land use area, the increase in impervious pavement, the 
straightening of the cut, the destruct ion of the original environment, and the 
construct ion of buildings and product ion in flood-prone areas. 

Based on the above analysis, this plan transforms tradit ional ideas and 
uses the theory of “sponge city” and “landscape ecology”. Organize the patches 
in the Dongshan River Basin, repair the funct ions of the river corridors, add 
new art ificial wet lands as a link between the nodes and the rivers, and construct 
a network- like “water resources plan”. It regulates water structure in space and 
time, reducing flood risk. At the same t ime, it  traces the wisdom of the ancients 
and develops a "farm and product ion model" suitable for "Yilan". It restores 
the memory and history of the people on the ground in response to the flood.  
Finally, by finding the right locat ion to handle the river silt  and reuse, it  not 
only increases the water passage area of the river , but also turns waste into 
treasure, and supports the implementat ion of the two projects to achieve the 
relat ive balance of land resources.  

To sum up the above, combined with the forces of nature and man-made, 
transforming the disadvantages as an advantage, and providing reference for 
the future "Flood-prone Areas" in the face of extreme weather intensificat ion.  
key word  Extreme climate, Flood-prone Area
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10 25 4.1-3

1033cms
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10cms 4.1-3 2009  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
  

4.1-3  



4.1-3  
    

  20ha 2cms 
 40ha 4.7ha 12cms 

  108ha 6cms 
5.5ha 5cms 

 100ha 9cms 
 70ha 7cms 

 100ha  15cms+45cms 
 6ha 3cms 

 52 200ha 17cms 
 18ha 11cms 

 + 48ha 10cms 
 + 20ha 3cms 
 + 100ha 23cms 

   15cms 
  10cms 
  10cms 
  5cms 

   10cms 
 

 

1
4.1-4

Horner
 

 

 T  t (mm/hr)  
t ( )  
a b  c 90

11 4.1-4  
 



 
 

4.1-4  
 

4.1-4 Horner  

 

2  5  10  20  25  50  100  200  

a 523.944  753.773  977.807  1190.22  1271.294  1514.15  1784.2  2025.28  

b 11.907  15.813  20.291  23.208  24.158  26.792  29.247  30.83  

c 0.5309  0 .5362  0 .5506  0 .5602  0 .5647  0 .5749  0 .5857  0 .5923  

 

2  5   10   20   25   50   100  200  

a 539.24  804.411  1088.443  1448.758  1586.975  2182.005  3285.618  7372.223  

b 18.362  23.295  32.989  44.201  48.045  64.032  88.857  152.702  

c 0.4997  0 .5078  0 .5231  0 .5403  0 .5462  0 .5709  0 .6096  0 .7029  

 

2  5   10   20   25   50   100  200  

a 480.236  548.546  594.217  647.487  645.381  707.575  732.92  778.268  

b 7.765  8 .051 11.624  18.117  17.563  28.759  36.223  51.55  

c 0.4526  0 .413  0 .3919  0 .3761  0 .3674  0 .3561  0 .3385  0 .3254  



:  

(1) Rziha  

 

(2)  

 
TC  

L  

H  
 

4.1-5
4.1-5 1 2

 
 

4.1-5  

   

  

1  2  

 

   

 

 4 .11  45.54  0 .85  1 .11  1.11  

 8 .19  112.81  1 .49  1 .74  1.74  

 1 .00   2 .49  0 .51  0 .67  0.67  

 1 .50  2 .60  0 .94  1 .05  1.05  

 1 .75  8 .08  0 .61  0 .81  0.81  

 

 1 .97  3 .35  1 .26  1 .31  1.31  

 4 .80  13.51  2 .26  2 .13  2.26  

 

 6 .23  15.00  3 .22  2 .76  3.22  

 4 .92  7 .41  3 .37  2 .76  3.37  

 2 .32  4 .83  1 .31  1 .37  1.37  

 3 .64  6 .72  2 .20  2 .02  2.02  

 4 .35  16.23  1 .73  1 .77  1.77  

 

 3 .36  1 .69  4 .45  3 .14  4.45  

 3 .53  2 .62  3 .70  2 .81  3.70  

 3 .00  3 .31  2 .48  2 .13  2.48  

 4 .39  2 .79  5 .04  3 .52  5.04  

 5 .35  3 .41  6 .14  4 .10  6.14  



 

 5 .56  1 .71  9 .89  5 .59  9.89  

 
1 .84  2 .75  1 .26  1 .29  1.29  

 1 .40  0 .41  2 .56  1 .97  2.56  

 1 .85  0 .86  2 .57  2 .04  2.57  

 

 8 .80  6 .03  9 .67  5 .85  9.67  

 3 .83  18.83  1 .29  1 .44  1.44  

 1 .27  2 .46  0 .75  0 .88  0.88  

 5 .58  5 .09  5 .17  3 .69  5.17  

 4 .82  3 .58  5 .05  3 .57  5.05  
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 1.11    

 1.74    

 0.67  12.00  28817.86  

 1.05  2.00  7545.15  

 0.81    
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 2.26  9.00  73151.97  

 

 
3.22  

  

 3.37    

 1.37    

 
2.02  

  

 1.77    

 

 
4.45  45.00  720432.63  

 
3.70  10.00  133176.85  

 
2.48  5.00  44610.52  

 5.04  3.00  54474.96  

 6.14  17.00  375502.33  

 

 
9.89  10.00  355870.51  

 

1.29  

  

 
2.56  

  



 2.57  11.00  101657.24  

 

 
9.67  23.00  801087.10  

 
1.44  3.00  15569.00  

 
0.88  

  

 5.17    

 5.05    

 2763584.62  
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2001)
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 cms m³  

 
 0.67  12.00  28817.86  

 1.05  2.00  7545.15  

 

 1.31  6.00  51688.49  

 2.26  9.00  73151.97  

 

 4.45  20.00  320192.30  

 3.70  10.00  133176.90  

 2.48  30.00  267663.10  



 5.04  3.00  54474.96  

 6.14  17.00  375502.30  

 

 9.89  3.00  106761.20  

 1.29  4.00  18639.49  

 2.56  3.00  27683.80  

 2.57  11.00  101657.20  

 

 9.67  7.00  243809.10  
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1.  

1991 4.3-1
 

Q se = 1410A1.154   
Q s = 3038A1.154   
Q s  ma x = 7240A1 .154 

 Q s Q se  Q smax (ton/yr) A km2  

4.3-1  
 

(ton/yr)  (mm) 
 

Q se = 1410A1.154  24,938 2.2 √ 

Q s = 3038A1.154  61,407 4.75  
Q s max = 7240A1.154 146,341 11.31  

98  
    
   24938 

2.2mm
2009 1.7 / 200%



20-30% 74,814
44,008m³  
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6  
/  
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7 1959-1993  
 

  

  

 

    

   

    

1959 8 7 

 

 

2,017  667  408  942  45,769  27,466  18,303   

1964 10 11 

 

 

18  1  10  7  199  120  79   

1966 6 12 

 

 

33  12  8  13  764  447  317   

1967 5 22 

  

10  5  2  3  14  8  6   

1971 9 28 

 

 

3  2  1  0  3  0  3   

1972 7 31 

 

 

3  3  0  0  30  19  11   

1972 8 31 

 

 

12  12  0  0  476  311  165   

1975 8 16 

 

 

9  2  7  0  0  0  0   

1977 6 6 

 

22  18  3  1  52  32  20   



 

1980 9 23 

  

12  10  0  2  84  12  72   

1981 5 28 

  

10  8  0  2  1,256  972  284   

1981 7 23 

  

10  4  1  5  27  12  15   

1981 9 3 

  

38  28  6  4  198  107  91   

1984 6 3 

  

43  33  4  6  82  35  47   

1985 5 28 

  

6  2  3  1  0  0  0   

1985 6 8 

  

1  0  1  0  0  0  0   

1988 8 14 

 

 

26  18  2  6  146  56  90   

1988 9 21 

  

0  0  0  0  0  0  0   

1988 10 1 

  

3  3  0  0  4  1  3   

1989 7 26 

 

 

20  17  0  3  114  65  49   

1990 4 24 

 

 

14  5  0  9  13  0  13   

1990 6 9 

 

 

3  1  2  0  1  1  0   

1991 6 18 

  

4  0  2  2  0  0  0   

1992 7 8 

  

0  0  0  0  0  0  0   



1993 6 2 

 

 

5  3  1  1  1  0  1  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8 1994-2018  
   

Date of 

Happening 

 ( )  

Casualties (Persons)  

 

Losing of House 

( )  

All 

Destroyed 

 

Half 

Destroyed 

   

    

    Rescued 

Victims 

1994 

 

54 5 4       -   -  11  

1994 

 

812 8 12 12 12 -  -  -   1   6  10,040  

1995 

  

8 22 2  2  -  -  -   -   -  -  

1996 

 

 

9 28 5  2  -  -  3   2   1  -  

1997 

  

6 1 3  3  -  -  -   -   2  649  

1997 

 

 

7 4 12 9  1  2  -   -   -  2  

1998 

  

6 10 6  4  2  -  -   -   -  71  

1999 

 

 

8 7 5  2  1  2  -   4   -  -  

2000 

 

 2 21 8  3  -  -  5  -  -  -  -  -  

2000 

 

 

7 28 5  3  1  1  -  -  -  -  -  293  

2004 

 

0702 7 2 57 29 12 -  16 34  34  107  110  4,644  



2004 

 

0911 9 10 6  2  -  -  4  -  -  -  -  1,899  

2005 

 

0510 5 10 14 4  4  -  6  -  -  -  -  457  

2005 

 

0612 6 12 19 18 -  -  1  4  -  4  1  1,069  

2006 

 

0410 4 10 2  1  -  -  1  -  -  -  -  10  

2006 

 

0609 6 9 8  3  4  1  -  41  41  19  19  605  

2007 

 

0604 6 4 1  -  -  -  1  -  -  -  -  47  

2007 

 

0809 8 13 5  5  -  -  -  50  50  -  -  708  

2008 

 

0602 6 5 -  -  -  -  -  -  -  -  -  16  

2008 

 

0614 6 16 -  -  -  -  -  -  -  -  -  -  

2008 

 

0628 6 28 -  -  -  -  -  -  -  -  -  -  

2008 

 

0629 6 29 -  -  -  -  -  -  -  -  -  -  

2009 

 

0812 8 12 -  -  -  -  -  -  -  -  -  -  

2010 

 

0523 5 23 1  -  1  -  -  -  -  -  -  30  

2010 

 

0621 6 21 -  -  -  -  -  -  -  -  -  -  

2010 

 

0726 7 26 -  -  -  -  -  -  -  -  -  1,758  

2010 

 

0727 7 27 -  -  -  -  -  -  -  -  -  -  

2010 

 

0730 7 30 -  -  -  -  -  -  -  -  -  -  

2010 

 

0816 8 16 -  -  -  -  -  -  -  -  -  -  

2010 

 

0924 9 24 -  -  -  -  -  -  -  -  -  -  



2011 

 

0628

 

6 28 -  -  -  -  -  -  -  -  -  -  

2011 

 

1002

 

10 2 -  -  -  -  -  -  -  -  -  338  

2011 

 

1009

 

10 9 -  -  -  -  -  -  -  -  -  -  

2011 

 

1115

 

11 15 -  -  -  -  -  -  -  -  -  -  

2011 

 

1117

 

11 17 -  -  -  -  -  -  -  -  -  -  

2012 

 

0502

 

5 2 -  -  -  -  -  -  -  -  -  -  

2012 

 

0512

 

5 12 -  -  -  -  -  -  -  -  -  -  

2012 

 

0520

 

5 20 2  2  -  -  -  -  -  -  -  6  

2012 

 

0610

 

6 10 23 9  1  -  13 1  1  1  1  892  

2012 

 

0626

 

6 26 -  -  -  -  -  -  -  -  -  -  

2012 

 

0812

 

8 12 -  -  -  -  -  -  -  -  -  -  

2012 

 

0914

 

9 15 -  -  -  -  -  -  -  -  -  477  

2013 

 

0519

 

5 19 -  -  -  -  -  -  -  -  -  -  

2015 

 

0614

 

6 14 -  -  -  -  -  -  -  -  -  -  

2015 

 

0718

 

7 18 -  -  -  -  -  -  -  -  -  -  

2015 

 

0723

 

7 23 -  -  -  -  -  -  -  -  -  -  

2015 

 

0818

 

8 18 -  -  -  -  -  -  -  -  -  -  

2016 

 

0611

 

6 11 -  -  -  -  -  -  -  -  -  -  

2016 

 

0617

 

6 17 -  -  -  -  -  -  -  -  -  -  



2016 

 

1007

 

10 7 5  -  -  -  5  -  -  -  14  -  

2017 

 

0601

 

6 1 14 4  2  2  6  -  -  -  -  312  

2017 

 

0613

 

6 13 -  -  -  -  -  -  1  -  2  -  

2017 

 

1011

 

10 11 -  -  -  -  -  -  -  -  2  -  

2018 

 

0509

 

5 9 -  -  -  -  -  -  -  -  -  -  

2018 

 

0613

 

6 13 5  -  -  -  5  -  -  -  -  -  

2018 

 

0619

 

6 19 4  -  -  -  4  -  -  -  -  -  

2018 

 

0702

 

7 2 -  -  -  -  -  -  -  -  -  2  

2018 

 

0823

 

8 23 42 7  1  1  33 -  -  -  478  1,713  

2018 

 

0909

 

9 9 -  -  -  -  -  -  -  -  -  -  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



9  
    

SG265-0001  1  510 

SG265-0002  48  400 

SG265-0003  219  201 

SG265-0004  557  174 

SG265-0005  92 1  98 

SG265-0006  171  289 

SG265-0007  468  170 

SG265-0009  300  114 

SG265-0010  31  70 

SG265-0011 
 

13  99 

SG265-0012  57 6
 

210 

SG265-0013  357  122 

SG265-0014  122  148 

SG265-0015 
 

189  153 

SG265-0018 
 

130  146 

SG265-0019  1  173 

SG265-0020  128  357 

SG265-0021  199  1309 

SG265-0022  100  228 

SG265-0023  125  319 

SG265-0024  99  277 

SG265-0025  101  306 

 



10  

 
   

SG269-0001  812  40 

SG269-0002  
1 383

50  
54 

SG269-0003  2 325  108 

SG269-0004  2 29  41 

SG269-0005  5 2  50 

SG269-0006  280  107 

SG269-0008  98 2  85 

SG269-0009  20  46 

SG269-0010  23  52 

SG269-0011  248  98 

SG269-0012  29  65 

SG269-0013  1 189  30 

SG269-0014  98  154 

SG269-0015  
2 378

87  
222 

SG269-0016  51  85 

SG269-0017  5 51  64 

SG269-0018  490  154 

SG269-0019  398  78 

SG269-0020  2 916  101 

SG269-0021  195  61 

SG269-0022  209  54 

SG269-0023  50  135 
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SG268-0001 
 

20
2  

121 

SG268-0002  185  539 

SG268-0003  58  465 

SG268-0004  343  153 

SG268-0005  83  170 

SG268-0006  68  106 

SG268-0007  322  168 

SG268-0008  43-1  83 

SG268-0009  14  32 

SG268-0010  
12 3

 
84 

SG268-0011  156  141 

SG268-0012  6-1  110 

SG268-0013  99  77 

SG268-0014  2 199  161 

SG268-0015  198  93 

SG268-0016  120  51 

SG268-0017  
182 16

 
154 

 
 
 


