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Classification analysis of blue and green water based on set pair analysis in the Qingliu River Basin// LIU Junjie',
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Abstract: Using the SWAT model to simulate the spatiotemporal distribution patterns of blue and green water resources in
the Qingliu River Basin during the impact periods of El Nifio and La Nifia events, and using set pair analysis to analyze the
evolution characteristics of blue and green water resources in the Qingliu River Basin at multiple time scales. The results
showed that during the impact periods of El Nifio and La Nifia events, the green water resources in the Qingliu River Basin
were 12.0 mm and 69.7 mm higher than the annual average, the blue water resources were 115.7 mm and 138.2 mm
lower than the annual average, and the green water coefficient was 9.3% and 12.9% higher than the annual average,
respectively. During the periods affected by El Nifio and La Nifia events, the blue water resources in the Qingliu River
Basin belong to the dry category, while the green water resources belong to the wet and normal categories. The blue water
resources in the Qingliu River Basin belong to the dry, normal, dry, and normal categories during the four stages of 1967-
1979, 1980-1992, 1993-2005, and 2006—-2018, respectively. The green water resources belong to the wet, normal, wet,
and normal categories, indicating that the evolution of blue and green water resources in the Qingliu River Basin has certain
fluctuations.

Key words: blue water resources; green water resources; El Nifio event; La Nifia event; SWAT model; set pair

analysis; Qingliu River Basin
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Fig.1 Overview of the Qingliu River Basin
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Fig.2 Inter-annual variability of runoff depth in the Qingliu River Basin
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Fig.3 Fitting results of monthly observed and simulated runoff at Chuzhou Station in calibration and validation periods
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Table 2 Classification standard blue and green water resources in the Qingliu River Basin

1 LRK G B/ mm /KGR L/ mm
A H F F FrE TG Al F + LHER
1 <8 >8~12 >12~15 >15~18 >18 <4 >4~12 >12~20 >20~28 >28
2 <I2 >12~16 >16~21 >21~26 >26 <6 >6~13 >13~20 >20~26 >26
3 <23 >23~28 >28~34 >34~39 >39 <6 >6~19 >19~31 >31~43 >43
4 <40 >40~48 >48~56 >56~64 >64 <4 >4~15 >15~25 >25~36 >36
5 <54 >54~64 >64~74 >74~84 >84 <4 >4~14 >14~27 >27~40 >40
6 <84 >84~97 >97~111 >111~125 >125 <4 >4~23 >23~51 >51~80 >80
7 <78 >78~92 >92~106 >106~119 >119 <13 >13~49 >49~96  >96~143 >143
8 <82 >82~95 >95~108 >108~122 >122 <7 >7~28 >28~56 >56~85 >85
9 <39 >39~50 >50~62 >62~73 >73 <38 >8~20 >20~36 >36~53 >53
10 <22 >22~28 >28~35 >35~41 >41 <4 >4~16 >16~31 >31~46 >46
11 <13 >13~20 >20~26 >26~33 >33 <5 >5~16 >16~27 >27~39 >39
12 <7 >7~11 >11~15 >15~20 >20 <4 >4~12 >12~21 >21~29 >29
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Table 3 Classification results of blue and green water resources in months during impact period of El Nifio events

1997 4F 1997 4F 1997 4F 1997 4F 1997 4F 1997 4F 1997 4F 1997 4 1997 4F 1998 4F 1998 4F 1998 4F

MR m s eA 1A sHA 9A 108 1A 128 1A 2A 3 A
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Tk # # h H ¥ I v g [res
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Table 4 Classification results of blue and green water resources in months during impact period of La Niiia events

. 1988 4F 1988 4F 1988 4F 1988 4F 1988 4F 1988 4F 1988 4F 1988 4F 1989 4F 1989 4F 1989 4F 1989 4F
A
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Table 5 Connection number between various categories

of blue and green water resources during impact period

of El Nino and La Nina events

el JE/R e TS AR IR
gk ok ghik Wik
A -0.25 -0.13 -0.35 -0.02
i -0.04 0.35 0.27 0.56
F 0.06 0.19 0.38 0.31
+ 0.13 -0.17 0.13 -0.17
e -0.27 -0.48 -0. 40 -0.71
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[281.6 ,401.2) .[401.2 ,520.9).[520.9 ,
+oo )mm, FE B3 A oK 1967—2018 4F X 43 K
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Table 7 Connection number between various categories of

blue and green water resources during 7', ~ T, period

F 6 1967—2018 FiERAIMIBEGZKS LER

Table 6 Classification results of blue and green water

resources in the Qingliu River Basin from 1967 to 2018
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1978 LR L 2004 e i
1979 FEEE FEAG 2005 I F
1980 Hii F 2006 FEE F
1981 ES i 2007 F -
1982 ¥ ¥ 2008 + F
1983 R R 2009 L i
1984 S S 2010 i +
1985 i - 2011 F F
1986 F i 2012 i i
1987 A LEES 2013 R Hii
1988 LRES i 2014 ¥ F
1989 A F 2015 i LEES
1990 F F 2016 i LES
1991 M ERE S 2017 FiH F
1992 i Al 2018 5 E=

e gk K
T, r, T, T, T, T, T, T,
¥kl -0.37 -0.1 -0.48 -0.29 -0.12 -0.83 0.02 -0.56
# -0.21 0.21-0.06 -0.02 0.29 0.23 0.33 -0.04
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