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Impact of urbanization on precipitation infiltration recharge in Baotu Spring basin
NI Hanxi'* ,SHU Longcang'? , HAN Gang® ,ZHANG Manqi'** , WANG Xin® , WANG Xiaobo"?,
YU Yafei"? ,OPOKU Portia Annabelle'*
(1. College of Hydrology and Water Resources  Hohai University , Nanjing 210098 ,China;
2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering , Hohai
University » Nanjing 210098, China;3. Jinan Rail Transit Group Co. , Lid.]Jinan 250101 ,China)
Abstract: To study the effects of urbanization and the impact of land-use on atmospheric precipitation infiltration recharge in Ji-
nan of China, the Feflow software and the remote sensing data for the years of 1980,1990,2000,and 2018 were used to identify
the atmospheric precipitation infiltration rate in different periods in Baotu Spring basin. The results revealed that: the area of
cultivated land and forest land has decreased sharply, while the built-up areas have increased significantly for the years from
1980 to 2018; the impervious area had increased by 213.13 km?®, while the atmospheric precipitation infiltration rate has de-
creased by 26. 25 million m® for the years of 2000 and 2018. The results of this study could be used as a ‘scientific reference for
future planning of the Jinan city and also provide effective data to aid in the sustainability and protection of the Spring basin.
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Fig. 1 Location of Baotu Spring basin
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Tab. 1 Calculation result of water balance in Baotu Spring basin

el Iy RIAFR B/ OF m? = al)  fil/%
KARERANBENG Quenp 15 950. 00 73.5
WA B TR ANMA Qe 2 638. 95 12.2
FEWE A AMA R Quen 415. 61 1.9
AT
T KM ) R4 Qe 1.816. 24 8.4
NN Qe 880. 00 4.0
AT T T 21 700. 80 100. 0
iR KA R Qe 996. 27 5.7
SRKHEM R Quu 6 903. 69 39.9
HE k35 B
ANTIFR Qrx 9 412. 24 54,4
HE I 8 17 312. 20 100. 0
Pt 2 4 388. 60
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Tab. 2 Division of hydrogeological parameter of karst aquifer
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Tab. 3 Coefficients of atmospheric precipitation infiltration

SRS ER/ km? KK AB NS REL #i
1 256.9 0. 300 EAUES
2 282.4 0. 060 WX
3 198.1 0. 450 LNGES
4 328.7 0. 010 FERZH LKl
5 209. 7 0. 330 FERLKE UL
6 519. 2 0. 001 I

&1 1795.0
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Tab. 4 Calculation result of atmospheric precipitation infiltration recharge
F1h ANEK TR/ em? Ri KRR/ % BEARIPUNE/ T m? Kk As REGETH R/ T M2/
1980 78. 90 18 471 18 637 0.9
1990 80. 37 1. 86 18 458 18 602 0.8
2000 118. 92 47.97 17 938 18 088 0.8
2018 332. 05 179. 22 15 313 15 455 0.9
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Fig. 5 Land-use type of Baotu Spring basin in 1980,1990,2000,2018
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F b
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Tab.5 Land-use of Baotu Spring basin in different years BT km?
A0y s diki sy Bty K AT I IR A HoAb st JE8aN
1980 78. 90 709. 63 872.15 35. 57 97. 54 1.76 1795.55
1990 80. 37 708. 93 872.55 34.12 98. 31 1.27 1795.55
2000 118. 92 708. 84 845. 84 29. 14 91. 54 1. 27 1795.55
2018 332. 05 665. 05 606. 12 33.91 146. 30 12.12 1795.55
®6 HRRREAEMERIMFAELER
Tab. 6 Land-use change of Baotu Spring basin in different periods B km?
B B Al Bty 7Kk AT R oAl i v
1980—1990 1. 47 —0.70 0. 40 —1.45 0.77 —0. 49
1991—2000 38. 55 —0.09 —26.71 —4.98 —6.77 0
2001—2018 213.13 —43.79 —239.72 4. 77 54.76 10. 85
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Tab. 7 Change of atmospheric precipitation infiltration recharge

M AFKTR/km®  RFEK R/ km? RAFEKAB IR/ T m? RAFKANBING AL/ m
1980 78.90 18 471

1990 80. 37 1. 47 18 449 —22

2000 118.92 38.55 17 928 —521

2018 332.05 213.13 15 303 —2625
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