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Influence of Optimal Land Use Allocatlon on Phosphorus Loss in the Process of

Rainfall and Runoff [ - [PV o P
ZHOU Tao' , CHEW Fdng ~xin', LUO Yi-feng' | LONC Yi/HjOU’]l WANG Xiao-yan' |, LI Dan<dan’ (}HEN Xiao-yan' *

(1. Coﬂege of Resource-ﬁnd En\ vironment, Southwest Unl\ersy.t-v ‘C ongqmg 400715 China; 2. Institute of Mnunlaln Hazards and Enyironment, Chinese Academy of Se 1ence<"'..
and Ministry of Wdter ResourCes Chengdu 610041, China) /v 4 i o & ’

Abstract: In order to explore the impact of optimized land tse 1OCHIIOMJ on phosphorus loss in the runoff pro‘oess of & small watershed in the Three Gorges Reservoit': ';rz:a a
lradm(;r']a agncu ltural model catchment area (CG) and a catchment” area alter optlmlze( land use allocationin the Shlpanqlu watershed in Zhong County, Chongging (EG)
wetelselected as theé research object’; sampling at the outlets of the tyo (catc hment'dreds-r' respectively, to monitor the runoff process and different forms of phosphorus in rainfall
events jand to analyzé‘the influence of land use configuration on the law of phoephorus loss. The results showed Ihat @ in the 10 morutmed rainfall and runoff processes, the

pl total phosphorus (TP) ] of EG was lower than that of CG, and the ranges of the two were 0. 09-0. 75 mg+L ™" and 0. 13-2. 82 mg+L ™", respectively. Compared with that
of CG, EQ significantly reduced the peak value of TP. ) The average EMC of TP, total dissolved phosphorus ( TDP) , dissolved inorganic phosphorus (DIP) | and particulate
phosphorus (PP) in the process of rainfall and runoff was lower than that of CG, and EG and CG showed significant differences in EMC of TP, TDP, and DIP (P <0.05);
the main form of phosphorus loss in the two catchment areas in the process of rainfall and runoff was TDP, but the average TDP/TP of EG was larger. @) The output load of
EG was 45%, 43%, 57%, and 47% lower than that of the TP, TDP, DIP, and PP in CG. The output load of EG and CG of various forms of phosphorus was significantly
correlated with the total runoff (P <0.01). In addition, the slope of the linear fitting of various phosphorus forms in the CG catchment area to the total amount of runoff was
1.66 to 1. 75 times that of EG. The output load of various phosphorus forms of CG was more sensitive to runoff than that of EG, and the output per unit area in the process of
rainfall and runoff was more sensitive than that of EG. The amount of sand could have caused the difference in phosphorus concentration and output load more than the output
per unit area. Optimizing land use configuration can effectively reduce the loss of various forms of phosphorus and provide a reference for the prevention and control of
phosphorus loss in small watersheds in the Three Gorges Reservoir area.

Key words: Three Gorges Reservoir area; catchment area; rainfall runoff; optimal allocation of land use; phosphorus loss
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Fig. 1 Schematic diagram of land use distribution
and runoff sampling sites
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Table 1  Types of land use in EG and CG catchment areas
. EG CG

AR WA/hm? EA L /% WE/hm? RS /%
JKH 2.34 7.92 0.76 5.27
LS 7.01 23. 66 5.51 38.22
SR 1.98 6.69 4.09 28.32
Te A 11. 61 39. 19 0. 80 5.53
T 3.85 12.99 1.98 13.73
PN IE 0.62 2.09 0.46 3.19
uiE K 0. 67 2.28 0.15 1.07
ek 2 B, 1.54 5.19 0. 67 4.67
&t 29.62 100. 00 14. 43 100. 00
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Fig. 2 Change process of runoff and different forms of phosphorus in the process of rainfall and runoff
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Fig. 3 Changes in phosphorus concentrations of EG and CG in the process of rainfall runoff
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Table 2 EMC of different forms of phosphorus
H 1] EG CG
(A-H) TP TDP DIP PP TDP/TP DIP/TDP TP TDP DIP PP TDP/TP DIP/TDP
06-05 0.29 0.21 0. 09 0. 08 0. 74 0.42 0.49 0.36 0. 24 0.12 0. 74 0. 68
06-11 0.14 0.10 0. 06 0.05 0.66 0.67 0.28 0.16 0.13 0.12 0.56 0. 84
06-17 0.13 0. 06 0. 03 0.07 0.47 0. 54 0.23 0.11 0. 09 0.11 0.50 0.79
06-22 0.19 0.16 0. 09 0.02 0.87 0. 59 0.36 0.25 0.18 0. 10 0.71 0.70
06-28 0.20 0.17 0. 08 0.03 0. 84 0. 47 0.51 0.35 0.11 0.16 0. 68 0.31
07-08 0.19 0.15 0.09 0. 04 0.80 0.57 0.48 0.36 0.30 0.12 0.76 0.82
07-19 0. 14 0. 08 0.02 0.05 0. 59 0.28 0.17 0.10 0. 06 0.07 0. 60 0.59
07-23 0. 24 0.13 0. 03 0.10 0.56 0.25 0.39 0.23 0.05 0.16 0.58 0.23
07-31 0.17 0.15 0. 08 0.03 0.85 0.53 0.30 0.23 0.16 0.07 0.75 0.70
08-06 0.23 0.13 0. 06 0.09 0.59 0.46 0.47 0.25 0.17 0.22 0.53 0. 68
SEYME 0.19 0. 13 0. 06 0. 06 0.70 0. 48 0.37 0. 24 0.15 0.13 0. 64 0. 63
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Table 3 Comparison of phosphorus output load in rainfall runoff between EG and CG catchment areas -
FCA-H ) — TP ‘ TDP A ‘ DIP ‘ aind TN
EG CG W EG CG WLl EG C@ /'“LM/J EG CG e/l

06-05 1.4 2.4 42 1.0 18 43 0.4 1.2 65 0.4 0.6° / 40
06-11 26 5.3 51 L7305 4 12 258 B\ 09 23 /) gom
06-17 1.0 2.0 47 0.5 1.0 50 0.3 0.8 66 0.6 LQ7 47 43
06-22 L6 3.1 49 g4 (2 38 0.8 L6 48 L 0.2 09 5§ TN
06-28 0.2 0.5 59 0.2 053 =350 0.1 jo'1 23 0.0 0.1 [ 80
07:08 10 25 60 0.8, ) &% ¥ =53 0.5 | o A ¥ 0.2 0.6 '6'_7
Y190 Ty 14 22 3040 /A 4 23 0.9 26 64 & 2.3 30 25~
07-23 278 | 46.0 41 15527 43 3.8 /6.2 /38 1.9 19.3 7738
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G 5.5 10.0 45 8.3 158/ 43 L2 | s & 57 2.2 4.2 47
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Table 4  Relationship between the output load of different forms of phosphorus and the total runoff in the EG and CG catchment areas

AKX EfLAY LEESES WA I a b R n
TP 0.988 ** 0.2334 -0.7185 0.9757 10

TDP 0.987 ™ 0.1304 -0.1956 0.9745 10

EG DIP 0.914 ™ M=aQ+b 0.0353 0.2593 0.8352 10
PP 0.987 ** 0.1030 -0.5329 0.9737 10

DOP 0.980 ™ 0.0951 -0.4549 0.960 4 10

TP 0.971 0.3962 -0.8861 0.9425 10

TDP 0.974™ 0.2238 -0.3627 0.949 6 10

CG DIP 0.765* =aQ +b 0.065 4 0.9759 0.5713 10
pp 0.961 0.1723 -0.5234 0.9242 10

DOP 0.936™ 0.1582 -1.3208 0.876 4 10
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Table 5 Correlation analysis of different forms of phosphorus concentration and migration flux with flow

it SR it 5T it
KX
TP TDP DIP pp DOP TP TDP DIP PP DOP
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Fig. 4 Fitting results of the migration flux and flow rate of various forms of phosphorus in the EG and CG catchment areas
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Fig. 5 Relationship between runoff and sediment yield per unit area of EG and CG catchment areas in ten rainfall events
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Table 7  Differences in EMC of various forms of phosphorus

in EG and CG catchment areas

EMC

Eistin

EG ZKIX CG HKIX
TP 0.191 0. 051he 0.368 +0. 12a
TDP 0. 134 0. 046cde 0. 240 =0. 096b
DIP 0. 064 =0. 026ef 0.149 0. 078cd
PP 0. 056 =0. 028f 0. 128 0. 046cdef
DOP 0.070 +0. 029ef 0.093 +0. 071def
TDP/TP 0.697 £0. 141g 0. 641 0. 099gh
DIP/TDP 0.478 0. 133h 0. 634 0. 207gh
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