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Evaluation and diagnosis of groundwater exploitation intensity in Daxing District based on subtraction set pair
potential // MEN Baohui, LI Chen, YIN Shiyang ( College of Water Resources and Hydropower Engineering, North China
Electric Power University, Beijing 102206, China)

Abstract: Aiming to quantitatively evaluate the groundwater exploitation intensity in Daxing District and identify the main
factors, a diagnostic evaluation model based on set pair analysis was established. A dynamic evaluation was performed on
the groundwater exploitation intensity in the study area from 2006 to 2016, and key factors were identified. The results show
that the average groundwater exploitation intensity in the study area from 2006 to 2016 was at a medium level and appeared
a trend of gradual deterioration. The subtraction set pair potential of the average connection numbers of groundwater
exploitation intensity in 2010 and 2013 were in partially inverse potential and inverse potential, respectively, which should
be the key control years of groundwater exploitation intensity. In 2010, three indices, including the industrial GDP, tertiary
industry GDP, and irrigated land area, had subtraction set pair potentials of their connection numbers being in partially
inverse potential or inverse potential, involving three, three, and five towns, respectively. In 2013, five indices, including
the irrigated land area, vegetable field area, facility agriculture area, fruit field area, and number of motor-pumped wells,
had subtraction set pair potentials of their connection numbers being in partially inverse potential or inverse potential,
involving five, three, seven, one, and four towns, respectively.
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Table 1 Standard grade of groundwater exploitation intensity evaluation indices
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Table 2 Subtraction set pair potential of connection numbers

FH 2 3 AJA1,2013 4R (e 38 ) AL (M
of three evaluation indices for different towns in 2010 [e%) GBI ) ees FEBL (R ) B

T e rmmn BRI ) 27K 8 b T ARG 22 0 1 ol vk 4 X 4k
S 4 - — — ARERM S NS B (B H ol (R

VAR v B v BB ) ga (R LB (R (T
JRE - 0.2627 fREFE 0.0000 I 0.6619 R ) R B ) ALBEBLC ) i "‘(
BRSO -0.1646 3 -0.1035 Mg 0.4472 gl B BRI KTEE RS ZBREAO)
HE 0.4803 1fla]#-0.3196 iz 0.6619 EE] T B il . e e N
T -0.4916 R _0.4101 MEH 06630 [HIk Ei‘\ﬂﬁ%éﬁtﬂwﬁ%%ﬁ%ﬁ?ﬁE,MQEJ7 (e
W 0.3005 fR[FI# 0.0439 My 0.7469 [ FEALHEE (M e 38 ) i B (e ) | e 4% R (i
Ho)E 0.4461 fglE# 0.6830 [@# -0.7108 2 H + SR Y Kl i b 13 I
FHH -0.7158 R 0.7058 R4 —0.6830 3k }ig)Emﬁﬁi/\ﬁﬁg\ﬁgjﬂ/i%Xj‘gﬁfz:i&u_»
GERL 0.0791  HE 0.0194  HE 0.4615 (RFEIH BHY 3 S AR (s B ) S R B T AR AR B
FLAE 0.6548 A% 0.6770 [A]# -0.6347 JZ 3 by S j\(;} " T %
G 06007 B 07030 MF 0.5758 fims @%%XT%LI‘TKaiu\j%‘BJélé,\,tcm%E(fiﬁ)\
P FEAT —0.6950  JEd 0.1385 B 0.1973 g AL (M S 3 AR B (e #Y) 4% R (e #Y)

LA 0.6975  [E#H -0.6598  Jg#H -0.1857 =) ke H ke B VG Y O IS 4 A
IGHHIC 0.0015 8 0,698 0107 B RO R SR S AR R A 4 1

K78 0.6823 A3 0.6925 [A# -0.7014 g3k EZ
08 —a— WLl —o— Ri—a BAIEH OB o e pyzr] —a—dbhrn
0.6 0.64
0.4 04
02 02
s 0 <0
-02 -0.2
-0.4 -0.4
-0.6 -0.6
-0.8 1 1 L 1 0.8 1 1 1 1 1
2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016
g i
(a) Tabr={A (b) H=r= k=i
08 —a—FHZE —=— KM —e— LU 1O [ —a— k) —e— &l —a—RH i —v—ALYEH
g | M e KPEE e g g [ e MEE e RS KTEE
: —e— Pp 1 —e— B 1 —~

0.4
02 0.4 “
0.2
s 0 3 '

-0.6 -0.6
-0.8 1 ! -0.8
2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016
i i
(¢) FKPEHLTHFR (d) gl R
06 —a—fLUtHL —o—HIRHL —— RHIEH 067 o e R T R
0.4 0.4} _02f R
02 02+ -\_\- ~03}
0 ob —0.4}
% 02 —02} "’——0.5:
~0.4 ~04 '—\__ 0.6,
Tt —a—
-0.6 ~0.6F -0.7

~0.8 L 1 1 1 -08 L L L 1 | —0.8 1 L L 1 )
2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016
A 4 A
(e) SEHIAR () RFE R (g) LT

6 BIEARDSBIEMRKRBHNBEETE
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Table 3 Subtraction set pair potential of connection numbers of five evaluation indices for different towns in 2013
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