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ＹＡＮＧＪｉａｌｉ１，ＸＵＹｏｎｇｊｕｎ２，ＬＩＡＮＧＪｉ１，ＴＡＮＧＹｉｎｇ３，ＬＩＵＺｉｌｏｎｇ４

（１．犛犮犺狅狅犾狅犳犆犻狏犻犾犪狀犱犎狔犱狉犪狌犾犻犮犈狀犵犻狀犲犲狉犻狀犵，犎狌犪狕犺狅狀犵犝狀犻狏犲狉狊犻狋狔狅犳犛犮犻犲狀犮犲犪狀犱犜犲犮犺狀狅犾狅犵狔，犠狌犺犪狀４７３００７４，犆犺犻狀犪；

２．犎狌犪犱狅狀犵犈狀犵犻狀犲犲狉犻狀犵犆狅狉狆狅狉犪狋犻狅狀犔犻犿犻狋犲犱，犛狅狌狋犺犲犪狊狋犚犲犵犻狅狀犪犾犎犲犪犱狇狌犪狉狋犲狉狊，犘狅狑犲狉犆狅狀狊狋狉狌犮狋犻狅狀

犆狅狉狆狅狉犪狋犻狅狀狅犳犆犺犻狀犪，犎犪狀犵狕犺狅狌３１１１００，犆犺犻狀犪；３．犇犲狆犪狉狋犿犲狀狋狅犳犝狉犫犪狀犆狅狀狊狋狉狌犮狋犻狅狀，犅犲犻犼犻狀犵犆犻狋狔犝狀犻狏犲狉狊犻狋狔，

犅犲犻犼犻狀犵１０００８３，犆犺犻狀犪；４．犅犲犻犼犻狀犵犕狌狀犻犮犻狆犪犾犐狀狊狋犻狋狌狋犲狅犳犆犻狋狔犘犾犪狀狀犻狀犵犪狀犱犇犲狊犻犵狀，犅犲犻犼犻狀犵１０００４５，犆犺犻狀犪）

犃犫狊狋狉犪犮狋：Ｉｎｒｅｃｅｎｔｙｅａｒｓ，ｉｔｉｓｃｏｍｍｏｎｆｏｒｃｉｔｉｅｓｔｏａｃｃｕｍｕｌａｔｅｒａｉｎａｎｄｆｌｏｏｄｄｕｒｉｎｇｒａｉｎｓｔｏｒｍ．Ｏｎｔｈｅｏｎｅｈａｎｄ，ｄｕｅｔｏｔｈｅｎｅｇ

ａｔｉｖｅｉｍｐａｃｔｏｆｈｕｍａｎａｃｔｉｖｉｔｉｅｓｏｎｔｈｅｅｎｖｉｒｏｎｍｅｎｔ，ｅｘｔｒｅｍｅｒａｉｎｓｔｏｒｍｅｖｅｎｔｓｏｃｃｕｒｆｒｅｑｕｅｎｔｌｙ．Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，ｗｉｔｈｔｈｅａｃ

ｃｅｌｅｒａｔｉｏｎｏｆｕｒｂａｎｉｚａｔｉｏｎ，ｕｒｂａｎｈａｒｄｅｎｉｎｇｒｏａｄｓｕｒｆａｃｅｉｎｃｒｅａｓｅｓ，ｇｒｅｅｎｓｐａｃｅｄｅｃｒｅａｓｅｓ，ｕｒｂａｎｒａｉｎｗａｔｅｒｉｎｆｉｌｔｒａｔｉｏｎｃａｐａｃｉｔｙｉｓ

ｉｎｓｕｆｆｉｃｉｅｎｔ，ｅａｓｙｔｏｆｏｒｍｗａｔｅｒｌｏｇｇｉｎｇｗａｔｅｒ．Ｔｏｓｏｌｖｅｕｒｂａｎｗａｔｅｒｌｏｇｇｉｎｇｐｒｏｂｌｅｍ，ｕｒｂａｎｗａｔｅｒｌｏｇｇｉｎｇｍｏｄｅｌｎｅｅｄｓｔｏｂｅ

ｂｕｉｌｔ．Ａｎｉｍｐｏｒｔａｎｔｐａｒｔｏｆｕｒｂａｎｗａｔｅｒｌｏｇｇｉｎｇｍｏｄｅｌｉｓｕｒｂａｎｓｔｏｒｍｗａｔｅｒｐｉｐｅｎｅｔｗｏｒｋｍｏｄｅｌ．Ｔｈｅｋｅｙｓｔｅｐｏｆｕｒｂａｎｒａｉｎｗａｔｅｒ

ｐｉｐｅｎｅｔｗｏｒｋｍｏｄｅｌｃｏｎｓｔｒｕｃｔｉｏｎｉｓｔｈｅｄｉｖｉｓｉｏｎｏｆｓｕｂｃａｔｃｈｍｅｎｔａｒｅａ，ａｎｄｔｈｅｄｉｖｉｓｉｏｎｒｅｓｕｌｔｈａｓｇｒｅａｔｉｎｆｌｕｅｎｃｅｏｎｔｈｅｓｉｍｕｌａ
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ｔｉｏｎａｃｃｕｒａｃｙｏｆｕｒｂａｎｒａｉｎｗａｔｅｒｐｉｐｅｎｅｔｗｏｒｋ．

ＢａｓｅｄｏｎｔｈｅｔｈｅｏｒｙｏｆｓｕｒｆａｃｅｈｙｄｒｏｌｏｇｉｃａｌａｎａｌｙｓｉｓｏｆｕｒｂａｎＤＥＭ，ａｂａｓｉｎａｎａｌｙｓｉｓｂａｓｅｄＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎｓｕｂｃａｔｃｈｍｅｎｔ

ｄｉｖｉｓｉｏｎｍｅｔｈｏｄｗａｓｐｒｏｐｏｓｅｄｔｏｓｏｌｖｅｔｈｅｐｒｏｂｌｅｍｏｆｉｎａｃｃｕｒａｔｅｄｉｖｉｓｉｏｎｏｆｕｒｂａｎｓｕｂｃａｔｃｈｍｅｎｔａｒｅａ．Ｔｈｉｓｍｅｔｈｏｄｔｏｏｋｉｎｔｏａｃ

ｃｏｕｎｔｔｈｅｅｆｆｅｃｔｏｆｔｏｐｏｇｒａｐｈｙｏｎｔｈｅｓｉｍｕｌａｔｉｏｎａｃｃｕｒａｃｙｏｆｓｔｏｒｍｗａｔｅｒｐｉｐｅｎｅｔｗｏｒｋｍｏｄｅｌ．Ｂａｓｉｎａｎａｌｙｓｉｓｗａｓｃａｒｒｉｅｄｏｕｔ

ｂａｓｅｄｏｎｔｈｅｒａｓｔｅｒｄａｔａｏｆｔｈｅｈｉｇｈｒｅｓｏｌｕｔｉｏｎｕｒｂａｎｄｉｇｉｔａｌｅｌｅｖａｔｉｏｎｍｏｄｅｌ，ａｎｄｔｈｅｒｕｎｏｆｆｕｎｉｔｗｉｔｈｃｏｎｃｅｎｔｒａｔｅｄｃａｔｃｈｍｅｎｔａｒ

ｅａｗａｓｄｉｖｉｄｅｄ．Ｔｈｅｅｌｅｖａｔｉｏｎｖａｒｉａｔｉｏｎｉｎｔｈｅｒｕｎｏｆｆｕｎｉｔｗａｓｓｍａｌｌ，ａｎｄｔｈｅｒｕｎｏｆｆｕｎｉｔｗａｓｄｅｆｉｎｅｄａｓｔｈｅｐｒｉｍａｒｙｓｕｂｃａｔｃｈ

ｍｅｎｔａｒｅａ．Ｔｈｅｐｒｉｍａｒｙｃａｔｃｈｍｅｎｔａｒｅａｗａｓｒｅｖｉｓｅｄｔｏｅｎｓｕｒｅｔｈａｔｔｈｅｒｅａｒｅｐｉｐｅｎｅｔｗｏｒｋｎｏｄｅｓｉｎｅａｃｈｐｒｉｍａｒｙｃａｔｃｈｍｅｎｔａｒｅａ．

ＴｈｅｐｒｉｍａｒｙｃａｔｃｈｍｅｎｔａｒｅａｗａｓｓｕｂｄｉｖｉｄｅｄｂｙＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎｍｅｔｈｏｄａｎｄｔｈｅｃｏｒｒｅｓｐｏｎｄｉｎｇｓｕｂｃａｔｃｈｍｅｎｔａｒｅａｗａｓｏｂ

ｔａｉｎｅｄ．

ＴａｋｉｎｇａｃｅｒｔａｉｎａｒｅａｉｎＢｅｉｊｉｎｇａｓａｎｅｘａｍｐｌｅ，ｔｈｅｂａｓｉｎａｎａｌｙｓｉｓｂａｓｅｄＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎｓｕｂｃａｔｃｈｍｅｎｔｄｉｖｉｓｉｏｎｍｅｔｈｏｄ

ｗａｓｃｏｍｐａｒｅｄｗｉｔｈｔｈｅｔｗｏｍｏｓｔｃｏｍｍｏｎｌｙｕｓｅｄｓｕｂｃａｔｃｈｍｅｎｔｐａｒｔｉｔｉｏｎｉｎｇｍｅｔｈｏｄｓ：ｍａｎｕａｌｄｒａｗｉｎｇｍｅｔｈｏｄａｎｄｔｒａｄｉｔｉｏｎａｌ

Ｔｈｉｅｓｓｅｎｐｏｌｙｇｏｎｍｅｔｈｏｄ．Ｔｈｅｍａｎｕａｌｄｒａｗｉｎｇｍｅｔｈｏｄｉｓａｍｅｔｈｏｄｆｏｒｐｒｏｆｅｓｓｉｏｎａｌｓｔｏｍａｎｕａｌｌｙｄｅｌｉｎｅａｔｅｔｈｅｓｕｂｃａｔｃｈｍｅｎｔ

ａｒｅａｃｏｒｒｅｓｐｏｎｄｉｎｇｔｏｅａｃｈｐｉｐｅｎｅｔｗｏｒｋｎｏｄｅａｃｃｏｒｄｉｎｇｔｏＤＥＭｅｌｅｖａｔｉｏｎｒａｓｔｅｒｄａｔａ，ｓａｔｅｌｌｉｔｅｉｍａｇｅａｎｄｄａｔａｏｆｄｉｆｆｅｒｅｎｔｌａｎｄ

ｕｓｅｔｙｐｅｓｉｎｔｈｅｓｔｕｄｙａｒｅａ，ａｎｄｔｈｅｎｒｅｆｉｎｅｇｒｏｕｎｄｏｂｊｅｃｔｅｌｅｖａｔｉｏｎｄａｔａ．Ｔｈｅｃｌａｓｓｉｆｉｃａｔｉｏｎｐｒｏｃｅｓｓｏｆｔｈｉｓｍｅｔｈｏｄｉｓｔｅｄｉｏｕｓａｎｄ

ｔｈｅｗｏｒｋｌｏａｄｉｓｈｅａｖｙ，ｂｕｔｉｔｃａｎａｃｃｕｒａｔｅｌｙｍａｔｃｈｔｈｅｃａｔｃｈｍｅｎｔａｒｅａｓｅｒｖｅｄｂｙｔｈｅａｃｔｕａｌｐｉｐｅｎｅｔｗｏｒｋｎｏｄｅｓ．Ｔｈｉｅｓｓｅｎｐｏｌｙｇｏｎ

ｍｅｔｈｏｄｕｓｅｓｇｅｏｇｒａｐｈｉｃｉｎｆｏｒｍａｔｉｏｎｓｙｓｔｅｍｓｏｆｔｗａｒｅｔｏｄｅｌｉｍｉｔｍｏｌｅｃｕｌａｒｃａｔｃｈｍｅｎｔａｒｅａｂａｓｅｄｏｎｉｎｓｐｅｃｔｉｏｎｗｅｌｌ，ｗｈｉｃｈｉｓ

ｑｕｉｃｋ，ｓｉｍｐｌｅａｎｄｅａｓｙｔｏｏｐｅｒａｔｅ．Ｂａｓｅｄｏｎｔｈｅｓｉｍｕｌａｔｉｏｎｒｅｓｕｌｔｓｏｆｄｏｗｎｈｏｌｅｌｉｑｕｉｄｌｅｖｅｌｐｅａｋ，ｐｅａｋｅｍｅｒｇｅｎｃｅｔｉｍｅ，ｆｌｏｗｐｅａｋ，

ｐｅａｋｅｍｅｒｇｅｎｃｅｔｉｍｅａｎｄｔｏｔａｌｒｕｎｏｆｆ，ｔｈｅｓｉｍｕｌａｔｉｏｎａｃｃｕｒａｃｙｏｆｄｉｆｆｅｒｅｎｔｃａｔｃｈｍｅｎｔｄｉｖｉｓｉｏｎｍｅｔｈｏｄｓｗａｓａｎａｌｙｚｅｄａｎｄｔｈｅａｄ

ｖａｎｔａｇｅｓｏｆｂａｓｉｎａｎａｌｙｓｉｓｂａｓｅｄＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎｓｕｂｃａｔｃｈｍｅｎｔｄｉｖｉｓｉｏｎｍｅｔｈｏｄｗｅｒｅｅｖａｌｕａｔｅｄ．Ｔｈｅｃａｓｅｓｔｕｄｙｓｈｏｗｅｄｔｈａｔ

ｔｈｅｅｒｒｏｒｂｅｔｗｅｅｎｂａｓｉｎａｎａｌｙｓｉｓｂａｓｅｄＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎｓｕｂｃａｔｃｈｍｅｎｔｄｉｖｉｓｉｏｎｍｅｔｈｏｄａｎｄｍｅａｓｕｒｅｄｄａｔａｗａｓｔｈｅｓｍａｌｌｅｓｔ，ａｎｄ

ｔｈｅｄｅｖｉａｔｉｏｎｏｆｔｈｅｐｅａｋｖａｌｕｅｏｆｕｎｄｅｒｇｒｏｕｎｄｌｉｑｕｉｄｌｅｖｅｌ，ｐｅａｋｆｌｏｗｖａｌｕｅａｎｄｔｏｔａｌｗａｔｅｒａｍｏｕｎｔｗｅｒｅ１．１１５％，１．３０１％ａｎｄ

６．７９６％，ｒｅｓｐｅｃｔｉｖｅｌｙ．

ＴｈｅｉｎｄｅｘｅｓｏｆｔｈｅｍｏｄｅｌｏｂｔａｉｎｅｄｂｙｔｈｅＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎｍｅｔｈｏｄｔｏｄｉｖｉｄｅｔｈｅｍｏｌｅｃｕｌａｒｃａｔｃｈｍｅｎｔａｒｅａｈａｄｇｒｅａｔｄｅｖｉａ

ｔｉｏｎｓｆｒｏｍｔｈｅｍｅａｓｕｒｅｄｖａｌｕｅｓ，ａｍｏｎｇｗｈｉｃｈｔｈｅｔｏｔａｌｗａｔｅｒａｍｏｕｎｔｄｅｖｉａｔｉｏｎｉｓ４０．３４３％，ｓｈｏｗｉｎｇａｐｏｏｒｆｉｔｔｉｎｇｄｅｇｒｅｅ．Ｍｏ

ｒｅｏｖｅｒ，ｔｈｅｍｏｄｅｌｆｌｏｗｐｅａｋｖａｌｕｅｏｆＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎｍｅｔｈｏｄｗａｓｓｉｇｎｉｆｉｃａｎｔｌｙｓｍａｌｌｅｒｔｈａｎｔｈａｔｏｆｍａｎｕａｌｄｒａｗｉｎｇｍｅｔｈｏｄ，

ｒｅｓｕｌｔｉｎｇｉｎｌｏｗａｃｃｕｒａｃｙｏｆｓｉｍｕｌａｔｉｏｎｒｅｓｕｌｔｓ．Ｔｈｅｄｅｖｉａｔｉｏｎｂｅｔｗｅｅｎｔｈｅｍａｎｕａｌｄｒａｗｉｎｇｍｅｔｈｏｄｒｅｓｕｌｔｓａｎｄｔｈｅｍｅａｓｕｒｅｄｄａｔａ

ｗａｓｓｍａｌｌ，ｗｈｉｃｈｍｅｔｔｈｅｒｅｑｕｉｒｅｍｅｎｔｓｏｆｔｈｅｓｐｅｃｉｆｉｃａｔｉｏｎａｎｄｈａｄｈｉｇｈｐｒｅｃｉｓｉｏｎ．ＴｈｅｂａｓｉｎａｎａｌｙｓｉｓｂａｓｅｄＴｈｉｅｓｓｅｎｐｏｌｙｇｏｎ

ｓｕｂｃａｔｃｈｍｅｎｔｄｉｖｉｓｉｏｎｍｅｔｈｏｄｈａｄａｓｍａｌｌｄｅｖｉａｔｉｏｎｂｅｔｗｅｅｎｔｈｅｓｉｍｕｌａｔｅｄｒｅｓｕｌｔｓｏｆｍｏｌｅｃｕｌａｒｃａｔｃｈｍｅｎｔａｎｄｔｈｅｍｅａｓｕｒｅｄｖａｌ

ｕｅｓ，ｗｈｉｃｈｍｅｔｔｈｅｓｐｅｃｉｆｉｃａｔｉｏｎｒｅｑｕｉｒｅｍｅｎｔｓ．Ｃｏｍｐａｒｅｄｗｉｔｈｔｈｅｍａｎｕａｌｄｒａｗｉｎｇｍｅｔｈｏｄ，ｔｈｅｉｎｄｅｘｅｒｒｏｒｗａｓｓｍａｌｌｅｒａｎｄｔｈｅ
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