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Carbon dioxide emission equivalent and spatial disequilibrium of water resource behaviors in China//JIANG
Guodong' , ZUO Qiting'?*, ZHAO Chenguang', MA Junxia', ZHANG Zhizhuo' (1. School of Water Conservancy and
Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Henan International Joint Laboraiory of Water Cycle
Simulation and Environmental Protection, Zhengzhou 450001, China)

Abstract: The carbon dioxide emission equivalent analysis ( CEEA ) method was used to calculate the carbon dioxide
emission equivalent (CEE) of water resource behaviors in China’ s 31 provincial administrative regions excluding Hong
Kong, Macao, and Taiwan, involving 16 kinds of water resource behaviors in four dimensions, including water resource
development, allocation, utilization, and protection. The spatial disequilibrium of CEE of water resource behaviors in China
and its sources were explored using the Dagum Gini coefficient. The results show that the total CEE of water resource
behaviors in China was 138. 1984 million t in 2020, and the total CEEs of water resource behaviors in the four dimensions
of development, allocation, utilization, and protection were 212.976 8 million, 43.7145 million, —31.417 1 million, and
—-87.075 8 million t, respectively. CEE of water resource behaviors generally showed a decreasing spatial distribution
pattern from east to west, and Jiangsu and Guangdong had the highest CEE of water resource behaviors. CEE of most water
resource behaviors showed strong spatial disequilibrium, and the Dagum Gini coefficient of CEE for hydropower behavior
was 0. 73, showing the strongest spatial disequilibrium of CEE. The inter-regional net value difference was the main
contributing factor to the spatial disequilibrium of CEE of water resource behaviors.
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®1 NP EXFREKEFRITAH CEE LAUAWN:
Table 1 CEEs of different water resource behaviors in 31 provincial administrative regions  unit; 10* t

WX K IHEATH ACEATH FIRATH PIP1TH
DI D2 D3 D4 D5 Al A2 Ul 02 U3 U4 Us Pl P2 P3 P4
dbs 25.04 49.25 60.37 51.92 0.00 36.98 44.60 798.56 125.20 -37.38 -83.17 -28.41 -4.34 1.99 -268.57 -31.17
Jedp Kt 33.53 17.29 31.79 30.05 57.55 20.61 140.78 328.32 197.79 -107.25 -84.04  -0.25 -0.03 1.23 -157.19 -12.82
WP Tk 155,15 427.63 265.11 128.18 62.19  83.25 327.30 1466.47  837.96 -1592.67 -214.04 -37.61 -3.22 2.05 -248.28 -33.01
I 250.67 325.57 237.92 198.70 73.87 134.66 550.17 2090.87 1482.86 -1862.93 -492.13 -21.47 -17.10 4.05 -484.72 -32.54
IIPE  69.50 151.10 87.45 73.64 0.00 48.21  6.24 785.71 549.08 -586.86 -84.16 -115.92 -7.64 1.11 -140.19 -18.06
ol M5E 179.75 208.15 222.61 65.90 0.00 42.69  0.00 614.18  573.46 -1047.33 -1055.13 -142.17 -2.78 0.72 -94.04 -14.70
HPlE TR 204.01 268.01 509.51 206.01 0.00 123.45 441.54 2186.75 1512.95 -1830.65 -268.01 -347.58 -7.98 2.15 -284.39 -22.08
PP 96.87 171.97 124.18 80.33 0.00 54.26  0.01 928.27 477.06 -436.23 -107.22 -317.58 -5.77 1.44 -184.82 -12.42
L5 121.85  89.15 435.23 109.59 20.66 72.04  0.00 1241.12  710.83 -496.25 -286.50 -140.19 -4.18 3.35 -447.33 -9.72
;:{ljé FHK 107.91 85.52 317.36 49.02 0.00 30.27  0.00 523.75 341.59 -556.08 -220.92 -232.63 -1.80 .13 -189.19 -3.85
MUJpIT 298.42 453.93 230.71 84.47 0.00 54.98  0.00 782.73 759.60 -1821.22-1122.30 -79.30 -6.54 1.26 -172.80 -4.34
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e 95 817.99 11.39 36.04 685.48 0.79 465.34 40.41 2616.18 8770.69 -1504.81 -770.28 -79.75 -20.57 4.45 -684.85 -17.32
#IVL 217.89  0.88 426.92 175.74 60.81 117.88 34.30 1665.98 1225.76 -518.73 -283.14 -518.33 -10.67 2.95 -491.82 -5.47
Y 370.01  72.67 227.10 283.32  0.00 187.70 37.66 1627.38 3202.02 -1465.90 -438.65 -164.13 -9.22 2.12 -301.18 -9.78
KT ITPE 360.07 16.95 358.08 187.45 0.00 118.34  2.05 1285.84 1936.72 -683.39 -321.49 -359.18 -1.69 1.09 -161.65 -3.59
T WAL 203.54  3.76 644.23 147.38  0.00 102.22  0.82  923.90 1451.71 —1041.14 —495.03 -4083.46 -5.49 1.36 -433.25 -0.30
WiE 329.06 10.60 421.40 175.32 0.00 122.06  0.00 1388.68 1612.24 -974.98 -361.29-1422.10 -22.34 1.72 -359.74 -2.69
- T 193.41  7.40 153.81 124.94 3.12  73.75  0.00 954.03 1125.09 -340.01 -164.73 -723.30 -4.25 1.03 -219.52 -1.99
Vi JUAR 498.07 29.03 406.34 372.36 11.92 250.18  90.46 3791.43 2581.28 -638.57 -619.58 -707.56 -28.30 6.73 -1208.28 -4.73
MR 55.06  2.91 103.15 19.03 1.52 12.93  0.00 299.21  48.79 -86.92 -73.69 -41.35 -0.58 0.31 -54.54 -0.40
JUPE 240.86 14.92 481.91 104.77 0.00  70.00  0.00 1043.87 841.96 -582.66 -225.27-1523.27 -0.81 0.95 -230.75 -2.17
HE 81.32  3.59 112.79 77.07 0.00 52.62  0.00 818.97 541.69 -168.26 -112.06 -696.60  0.00 1.16 -210.98 -5.95
PiRg PUWI 131.71  6.85 250.94 69.10 0.00 45.56  0.00 930.58 341.93 -978.26 -562.65-8779.08 -3.03 0.95 -392.52 -0.65
WX BN 114.21 4,72 444.23  74.59  0.00 52.45  0.00 685.43 617.03 -378.98 -89.30-2060.45 -5.13 0.80 -139.71 -1.33
ZF 12442 7.10 489.78 53.52 0.00 35.86  6.60 578.48 344.63 -653.31 -165.86-7337.82 -1.28 0.58 -164.86 -1.97
P 27.93  7.06 28.13 6.84 0.00 4.51  0.00 46.63  29.59 -94.49 -2130.87 -174.03  0.00 0.06 -14.70 -0.11
HH 100.56 72.26 96.88 29.43 0.00 19.84 12.48 338.53 191.10 -469.77 -352.43 -1256.38 ~-1.75 0.38 -70.81 -6.87
Pide HW 8.55  5.65 117.22 3.79 0.00  2.44  0.00 3581  27.34 -73.70 -1574.94 -1484.92 -0.03 0.05 -27.60 -0.30
WX FH 10410 13.48 33.23 20.04 0.00 12.93  0.00 152.38 173.00 -208.94 -56.23 -55.78 -1.02 0.30 -40.40 -0.84
i 676.40 569.49 229.84 66.28 0.00 45.66  0.00 811.18 411.22 —1883.32 -1456.06 -664.87 -1.82 0.63 -92.98 -6.8l
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Fig.1 General Gini coefficients of CEE of different water

resource behaviors and their decomposition
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Table 2 Intra-regional Gini coefficients of CEE of different water resource behaviors

Hi X D1 D2 D3 D4 Al Ul 02 U3 U4 Us Pl P2 P3 P4
JLEBUTHE 0.43 0.46  0.37  0.36  0.35 0.32 0.45 0.48 0.39 0.3 0.53 0.21 0.22 0.14
EHE 0.22 0.12 0.36 0.25 0.23 0.27 0.25 0.3 0.51 0.24 0.18 0.23 0.22 0.12
ZFAbHiX.  0.24  0.39  0.14 0.17 0.18 0.19 0.15  0.31 0.37  0.23 0.25 0.14 0.23 0.22
Ry 0.37 0 062 0.60  0.32  0.32  0.21 0.41 0.46 0.36 0.58 0.18 0.34 0.17 0.50
KyrHdiiE 0.11 0.51 0.20 0.13 0.12  0.11 0.17 0.14 0.09 0.53 0.42 0.26 0.17 0.45
MUY 0.40 0.44  0.30 0.46  0.47  0.46  0.45 0.35 0.42  0.31 0.56 0.25 0.32  0.41
PiggHLIX.  0.28  0.24  0.33  0.24 0.25 0.25 0.31 0.35 0.60 0.51 0.57 0.53  0.52 0.47
PEdEMIX  0.56 0.66  0.32  0.41 0.42 0.47 0.36 0.54 0.41 0.35 0.33 0.16 0.24 0.43
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Table 3 Inter-regional Gini coefficients of CEE of different water resource behaviors

i [X 7] D1 D2 D3 D4 Al Ul w2 U3 U4 U5 Pl P2 P3 P4
LS R 0.38 0 0.42 0.43 0 0.34 0.33  0.32 0.41 0.46 0.53 0.83 0.46 0.31 0.30 0.29
JCEB V2R b HL X 0.41 0.48 0.39 0.34 0.3¢4 0.32 0.39 0.47 0.53 0.75 0.50 0.19 0.25 0.64
B[ 872 3t R A 0.59 0.96 0.59 0.56 0.57 0.32 0.73 0.52 0.46 0.87 0.55 0.60 0.30 0.58
LKL 0.48 0.82  0.48  0.36  0.35 0.25 0.51 0.43 0.37 0.97 0.53 0.29 0.22 0.74
CEBUTHE-RERRUTHE - 0.52 0.89  0.42 0.50 0.51 0.48 0.55 0.66 0.45 0.91 0.63 0.33 0.53 0.84
JCEBUTHE-PURS X 0.40  0.93  0.48 0.40 0.39 0.39 0.47 0.60 0.61 0.99 0.70 0.57 0.31 0.86
JEEBUFHE-PUALIX. 0.62  0.63  0.40 0.60 0.59 0.60 0.62 0.56 0.69 0.95 0.76 0.41 0.67 0.76
B P 0.29 0.39 0.32 0.26  0.25 0.27 0.27 0.32 0.48 0.31 0.28 0.25 0.29 0.48
AR 0.51 0.96 0.56  0.55 0.57 0.32  0.69 0.42 0.48 0.52 0.52 0.75 0.48 0.43
KT 0.39 0 0.77 0.37  0.35  0.34  0.25 0.45 0.26 0.45 0.76 0.41 0.29 0.32 0.6l
PR ERUTE 0.43 0 0.88  0.36 0.49 0.50 0.47 0.50 0.50 0.52 0.54 0.59 0.51 0.61 0.75
BT P R X 0.28 0.93 0.39 0.31 0.29 0.32 0.35 0.42 0.60 0.8 0.59 0.51 0.29 0.78
FRRE-TEALIX. 0.54  0.60  0.43  0.56  0.54 0.56 0.59 0.47 0.59 0.66 0.68 0.25 0.50 0.64
ALK -ZREUTE  0.47  0.96  0.49 0.63 0.64 0.56 0.74 0.43 0.42 0.56 0.64 0.65 0.33 0.48
ZRAL X 7T i 0.32 0.78 0.20 0.42 0.43 0.37 0.54 0.30 0.36 0.83 0.50 0.25 0.24 0.38
IR H X - R RV IR 0.42 0.88 0.30 0.52 0.52 0.24 0.55 0.50 0.51 0.64 0.64 0.36 0.55 0.46
At X-PEgHEX. 0.31  0.93  0.27 0.23 0.23 0.50 0.27 0.43 0.54 0.92 0.52 0.54 0.31 0.54
ZRAb X P X 0.51 0.60 0.47 0.49 0.48 0.24 0.52 0.47 0.49 0.75 0.57 0.34 0.65 0.42
RERUTHF-KITHYE  0.36 0.77  0.53  0.34  0.35 0.22 0.45 0.38 0.31 0.82 0.40 0.70 0.26 0.59
REBUTHF-RERRUTHE 0.46  0.69  0.54 0.50 0.52 0.42 0.60 0.54 0.44 0.59 0.47 0.47 0.48 0.67
TRV R M X 0.56 0.55 0.54 0.69 0.70 0.44 0.80 0.49 0.55 0.90 0.8 0.80 0.45 0.72
TR E-PY I IX. 0.55 0.96 0.61 0.8 0.8 0.68 0.91 0.54 0.56 0.70 0.8 0.81 0.79 0.60
AL R S T 0.33 0.58 0.36 0.38 0.40 0.43 0.38 0.49 0.38 0.66 0.55 0.44 0.53 0.51
L -4 R b X 0.46 0.62 0.30 0.51 0.51 0.32 0.64 0.39 0.51 0.63 0.73 0.53 0.32 0.56
R AL - PE AL X 0.51 0.82 0.55 0.74 0.74 0.59 0.82 0.47 0.52 0.55 0.79 0.32 0.69 0.51
T B T - Y e L X 0.49 0.47 0.38 0.59 0.58 0.55 0.63 0.38 0.59 0.78 0.81 0.66 0.61 0.47
FRRUTHE-PUALHIX. 0.54  0.89 0.41 0.75 0.74 0.71 0.80 0.56 0.64 0.45 0.85 0.62 0.81 0.53
PR X -PHdLX.  0.56  0.92  0.53  0.46 0.46 0.47 0.49 0.53 0.59 0.68 0.55 0.49 0.59 0.56

BN 0.62, D2 =AY CEE 75 AR JbHLIX -4 FR 1S o
ACERVE M AR U | AT i AR BB U U AL b IX
IREBVR I AR b 1 DX - 1Y g b DX L VR I - P R b
[X. B VAT F - VG i b DX PG b X - P R e IX ] £
ZESE AR B M IX (R JE R BT 0.9, EER
PRIE T 3 i DX T 14 7 9 V5 B2 It A7 A A i 22 0
A TRV PG B M XA HE, AR b b X LBV IR
B AT PR LA S PG AL i DX b 7K VR A X R, X
HR 7K At 45 0 OB FR BE B, D3R D4 7R A Y
CEE £ ZR RV - P At M X [a] 19 22 57 8 R B, M IX
[ 5L e RE 0k 0. 61 F10. 84,
3.2.2 KRIREEAA

W5 BAIKBLAT =AY CEE BUAILE R
R 0.47 Mo DX N 25 53 i DX [] v 0 2 57 R b X [1]
FEAE 2 BE I TTER R 3 5 7% \18% \16% , W] UL b
DX Ji) (I 25 e e s () A i ) 2 S

FARRUTIE A1 72 A2 CEE #i X P 25 S ok,
XN 225 /MR RV E (2 2) . HAREEW
A&, KT Z2FOKBEIAT R CEE M X N 22 5 24148

I, X AT BB RV P i A48 X 7K 6 R B I A oy 2
A O, I HAC VT A it 3 A ok B EE 44 8 E) 4 AR
P AN A R, ML DX P & R 22 s i AR /N

FETHUIX L RO TR (% 3) A1 74
() CEE 7545 3RV -PE b b X Ky i - P b b X
T VR V- VG b b X R] 1 2 S A, Tl IXC ) e R
BT 0.7, 3% 5 ML X ] £ 5% & KT 22 A7 AE
—ERR, HUICHX AL, AR AT
BRI Tl R s H AR Z P %) B sk K L5 )
TR,
3.2.3 KRFRAINITA

ARG K T K Al K A= 28 K R K
JIRHL S FOKBIE R AT A CEE /) S AL 2 R4k
43514 0.38 .0.56.0. 44 .0.52 0. 73, fiasEdER
e o iSSR0, UL (U2 FUS 7249 CEE =5
T = 47 1 = B R YR T b X ) v 22 5, BTk R
351N 61% 82% F1 80% , U3 Fl U4 7= E 4 CEE
25 1) 4 = R YR Ry i IX ) AR %3 | BTk R
G358 50% F147% . X UL U3 Fil U4, 9T

e 77 .



A CEE A5 @ s B AR m 4 XA F 7] —HbIX

MHLIX NS RECEE (£ 2) ,U1 741 CEE
FEPGALHBIX 22 5 05 K, 22 S i/ DR R Vi, db
T S R R U2 77 AR CEE HLIX N 3L e R4
FEHNER— M IX N 22 R 2 AT, 6B
TV 55 R T T Tl X P A48 DX T R A AR 22 0
LR ST b b w i v At 4 DR X 455 , T AR
B HR VAR LA A DR 5 . P 4 S48 X TH]
(R A Ml R T R 2 BE K, IR L U3 7= A2 1 CEE
X N 2257 K, PURHBIX. U4 7= A2 1) CEE HiIX Y
25 5B K 3 S H T R 1 0 b R K el T R i
PURGHb X HALAE X, U5 749 CEE HLIX N 22 % fiw
KR ARTFRUTI , 22 7 /N SR AR AL HBIX

MHBIX [A] 3 e R0 (3% 3) 5k E, UL 774/ CEE
FE R R VRV P AL HlL DX R) 22 Sk W 2, R TR R ECH
0.71; HpZ B X 3L e REL M 0.3, 27K
/AN, U2 P2A Y CEE 7E RS0V 16 - Pa b L IX | /e 3BT
TP AL X AR BRIV IRV R b DXORNHC YT A - pE b
Hb DX R 9 25 524K, M IX (B 36 e R BT 0. 8, 3%
5 v R VU b IX 5 R o b X T 2 R KT £ 22 BE AR
—512) U3 FEA Y CEE e ER IS - FE S0 v A
1) 2 SR K, 7 2R ] e i Y T i TR Y 22 S e/ o
U4 7= 1) CEE 78 3038 1 165 - 75 b 1 X[ 11 25 5 i
R IR BT IRV P I ] 1) 22 S dee /s o A R 25 ]
B PE Re ik  K BE IR AT A, US 72 AR Y CEE FE 7Y
[ 2 L P | o 872 32 RSP W b [ 4 84 i | o L s
TV VU R X AR b X R LS VI
VY T b DX IS T Vg () 349 22 30 o 558 114 255 [ R 2 1
PE X2 8] 22 54 5y 5 v K HL B IR 4 23 18] 43 A
AR,

3.2.4 KRFERBEPTA

T 5 KW | T5 K Ab BER R A K [
4 MOKEIEAR 1T N CEE 19 Sk 5L 2 25003 9k
0.58.0.43.0.42.0.57, Hu[X [A]4H{E 22 550 4 FhoK
BEIRORA AT Ry s (L 24y 1 1) 3 2ok IR, L prik
R 72% 12% 67% 85% .

P1 WS — A8 Ak Bk 7 R 350 T Y 7 78 358K 1
X225, T AR A0 5 m B 5 KK, P Wi —
SRR A R AP . P2 P2 CEE £ P4 R
i DX () 1 DX P 25 5 B b BH S, b DX P 25 5 B /N Y
ZAbHLIX , PERGHLIX P3 WU Y — SR A B e X P
ZE SR KTl X N 22 St/ . BT el 0, PG
A L X R A5 K HE R S A B BB AR OR (A
X EIAEAE R 22 1, 02 PG I T Al X
AU P4 PR AE Y CEE X N 22 S de ke, B h
Tl X PN 22 54/

P1 P4 CEE TE AR F U -PH At IX | R &R
VPGB IX 2R RV 6 V8 R i X VY R
X [A] ) 25 S 350K, i DX ] 2 )2 R B L 0. 8, A
() 1 DX 5 7K K 22 5202 P12 AR 1Y CEE 76 b X 1]
2SRRI F R | 5 ARSI 16 A R SR TR AR L
PaAE 5 7 e b X1 AKOKSE AR, P2 P2 AR Y CEE 7E
IR BBV VG b Hh DX ] B 22 SRR, M X ) 56 2 R %K
90.81, P37 CEE 7 B B 1 ¥ - 76 b i X [a]
(25 5 f R, M X [R] L JE R4k 0. 81, PHALHEIX A
F1 B /N H Tl & AR, s K HE R 30, A
WA P2 F1 P3 72245 1Y CEE 55 25 B 95 15 1 pg S8 70
AR K 2252 . PA P7AE Y CEE ZEJGEBUTIE - i e
M X AU YR e 0 T 96 (] 2 S O, b X ] 3k e
FEPIE AT 0. 8, 3% 55 AN [F] b X [B] 19 7K 5% Y5 Lt 2
S K, SACERVE AR G, T RS X R RS ARV K
B, FAEKE TR E,

4 & it

a. 2020 4F o F K B AT A CEE &N
13819. 84 J3 t, Horh 5 fb AR 93 762. 11 T t,
AR Wi K79 942,27 T v, K TRAT N S B
() A Ak B HE 0 4 TR Ak i HE A = 1Y
9.47% , KGEWIF A B E  FIH PR 4 A2 EEK
U AT A CEE B & 43 5l S 21297.68 J1
4371.45 J7 -3141.71 J1 . -8707.58 H t.,

b. AKHWEAT R CEE $&& I S B iy 2R [ 75 i
WY A5 (] A3 A B, o RIS K R IRAT N
CEE {H# K, A 17167.36 Ji t; Hk AT, M
7774.24 77 t; ViR 5VELHLIX CEE 20 i {H, CEE
55359 -16696. 60 J1 . -5189.12 Ji t, MEX R
JEF ,CEE B KW PIE 43 5 LI F 2R, 43
SSM10371.17 73 4 830.80 J1 t;5e/N N4 S Y
JIFI =, CEE {551 -8 938.56 Ji . -6684. 13 Ji t,

c. 14 FK¥EIRAT A CEE $ B A7 i 3 1y 2 )k
Yt Horh US P2 A 1Y CEE 23 ] JE 2 4665 Pk R ok
D2 RZ., HuIX[a)HE 22 5 2K %EIRTT o0 CEE 23 1]
A I A1 P i T TR R 2R, LR R il X ) e A 2%
JE Hb X P 25 5 1 TR R )

SENM:

[ 1] 5, 34 BT 00, 4. KR T AR AR 78 44
SIS T]. TR A 4 (H AR L2023,
51(4) :19. (GONG Li,DONG Zhouquan, JIA Zhiyuan, et
al. Low carbon technology research hotspots and frontier
trends in the water conservancy industry [ J]. Journal of

Hohai University ( Natural Sciences) ,2023,51(4):1-9.



(in Chinese) )

[ 2] Ze st RN, 750 45, “ XU B b K BEIR4T A

(3]

[4]

[5

[

[6]

(7]

[8]

[9

[

[10]

PR IUHE SR R B[ 1] K BRI IR 7,2023,39 (1) 8-
14. (ZUO Qiting, WU Qingsong, MA Junxia, et al.
Research framework and prospect of water resource
behavior regulation under carbon peak and carbon
neutrality goals[ J|]. Water Resources Protection,2023,39
(1) :8-14. (in Chinese) )

FOREE A TR BRI AR e R B i SRR 2R
WIETFUR T EMAMA[T]. BB TR, 2017,35(1)
155-159. (WANG Yongqin, ZHOU Ye, ZHANG Rong. A
review of the research methods on influencing factors of
carbon emissions and carbon footprint[ J ]. Environmental
Engineering,2017,35(1) :155-159. (in Chinese) )
ZAWARTKA P, BURCHART-KOROL D, BLAUT A.
Model of carbon footprint assessment for the life cycle of
the system of wastewater collection , transport and treatment
[J]. Scientific Reports,2020,10(1) ;:5799.

JARE FBAT R S A 2003—2009 4 [ 75 K b
R A HEE ST [ )] AT R, 2012,
8 (2): 131-136. ( ZHOU Xing, ZHENG Youfei, WU
Rongjun, et al. Greenhouse gas emissions from wastewater
treatment in China during 2003-2009[ J]. Climate Change
Research,2012,8(2) :131-136. (in Chinese) )

AeFs R, AR A KBHIRAT N 0 A Ak iHE
YRS LT ] B KL TR SR MBHE (h
B ), 2023, 21 (1) 1-12. ( ZUO Qiting, ZHAO
Chenguang, MA Junxia, et al. Carbon dioxide emission
equivalent analysis method of water resource behaviors and
its application [ J ]. South-to-North Water Transfers and
Water Science & Technology, 2023, 21 (1) 1-12. (in
Chinese) )

LUO Zhiwei,JI Ling, XIE Yulei, et al. Water-carbon nexus
relationship and interaction mechanism analysis within
Beijing-Tianjin-Hebei urban agglomeration[ J ]. Journal of
Environmental Management,2022,321.115823.

YUE Wencong, WANG Senchao, XU Meng, et al. The
potential of mitigating greenhouse gas emissions from
urban domestic water systems in highly urbanized areas
[J]. Journal of Cleaner Production,2023,382:135206.
EIE, EERE PRART, A5, rp AR S kAR BRI R
PRHE T I 258 43 A R AE [ )] PR AR R4, 2018,39 (3) -
1256-1263. ( YAN Xu, QIU Dezhi, GUO Dongli, et al.
Emission inventory of greenhouse gas from urban
wastewater treatment plants and its temporal and spatial
distribution in China[ J]. Environmental Science,2018,39
(3) :1256-1263. (in Chinese) )

P, BN B FRIER b VU X 22 T R e S ik HE
ORI T S HE B[] BN - BEIRS PR 45,2008
18(3) :54-57. ( TAN Dan, HUANG Xianjin. Correlation

analysis and comparison of the economic development and

[11]

[12]

[13]

[14]

carbon emissions in the eastern, central and western part of
China [ J ]. China
Environment ,2008 ,18 (3) :54-57. (in Chinese) )

AR, AL b AR AR ) D22 S AR R
WRBFELT]. HEA R - BHR 5 35E,2010,20(5) »
22-27. (LI Guozhi, LI Zongzhi. Regional difference and

influence factors of China’ s carbon dioxide emissions[ J].

Population, Resources and

China Population, Resources and Environment, 2010, 20
(5) :22-27. (in Chinese) )

XIHEZE R, A BN o ) AR A B HE A 25 TR 22 5 I
JHCXUAE P 2 235 44 g AT - 2000—2019 4R [ J . 3 A 5%,
2023,42 (3):857-877. ( LIU Huajun, TIAN Zhen, SHI
Yin. Spatial difference of carbon dioxide emissions and its
bi-dimensional internal structural and
analysis from 2000 to 2019 in China [ J]. Geographical
Research,2023,42(3) :857-877. (iin Chinese) )

MA Tian, LIU Yisheng, YANG Meng. Spatial-temporal

decomposition

heterogeneity for commercial building carbon emissions in
China: based the
Sustainability ,2022,14(9) :5243.

TR RREE, R . o B DR T kI S A
VA S ER AR R [ J]. 5T, 2023 ,42
(3) :878-894. (XU Yingqi, CHENG Yu,WANG Jingjing.

The impact of green technological innovation on the

Dagum Gini coefficient [ J .

spatiotemporal evolution of carbon emission efficiency of
China [ J ].
Research,2023,42(3) .878-894. (in Chinese) )

resource-based cities in Geographical

[ 15788/ 30, 22448 AT Bk , 4. 2000—2020 4 [ & Holl

[16]

[17]

[18]

[19]

DA AR S HECICR [ T] . SRR 2023 ,45
(1) :62-76. ( DAI Xiaowen, LI Jinhua, HE Yangqiu, et al.
Regional equity and efficiency of carbon emissions of
China’ s livestock industry in 2000-2020 [ J ]. Resources
Science,2023,45(1) :62-76. (in Chinese) )

DAGUM C. A new approach to the decomposition of the
Gini income inequality ratio [ J]. Empirical Economics,
1997,22(4) .515-531.

LI Donglin, ZUO Qiting, ZHANG Zhizhou. A new
assessment method of sustainable water resources
utilization considering fairness-efficiency-security: a case
study of 31 provinces and cities in China[ J]. Sustainable
Cities and Society,2022,81:103839.

2RI, AR F AT T A SR B B v R K B IR 4 AR
B AR XT SR [ ]. KA 27 41,2021, 52 (11) : 1340-1346.
( LI HE  Jun.

countermeasures for China’ s water resources security in

Yuanyuan, LI  Yunling, Strategic
the new development stage [ J ]. Journal of Hydraulic
Engineering,2021,52(11) :1340-1346. (in Chinese) )

R VR R — FL XU H A R R RE YR A
TERETIREEE[T]. B4R, 2023 ,68 (15 ) :1884-
1898. ( WU Qiang, TU Kun, ZENG Yifan. Research on

China’ s energy strategic situation under the carbon

.79 .



[20

[21

[22

[23

[24

[25

[26

peaking and carbon neutrality goals[ J]. Chinese Science
Bulletin, 2023 ,68 (15) :1884-1898. (in Chinese) )

] wE A R TR BRI AN H AR T Rk K R XL
B S R REBEAR[ )] KA L2 BF,2022,40(2) :74-78.
(TANG Yongsheng, ZHANG Zhitong, WANG Yonglu.
Construction and development path of zero-carbon national
water parks under carbon neutrality target[ J]. Journal of
Economics of Water Resources,2022,40(2) :74-78. (in
Chinese) )

1 ZUO Qiting, ZHANG Zhizhuo, MA Junxia, et al. Carbon
dioxide emission equivalent analysis of water resource
behaviors ; determination and application of CEEA function
table[ J]. Water,2023,15(3) :431.

1 Pve ok R, e A v AR UK B IR SR
Bz el oy 5t MRS R A [T ] KBTI ARS, 2023 ,39
(4) :102-110. (SUN Ke,ZHANG Xinwei, NIE Jian,et al.
Evaluation of provincial ~water resources utilization

performance in China and its spatial differentiation and

driving factor analysis [ J ]. Water Resources Protection,

2023,39(4) :102-110. (in Chinese) )

EMEM, Eamm, Rt L, 4. FRE K IR T 8] 8 R

XPHLT]. AR AL SR MR (P 9e30) , 2020, 18

(2):199-210. ( YAN Jiawei, WANG Hongrui, ZHU

[

Zhongfan, et al. Relevant issues and countermeasures of
seawater desalination in China[ J ]. South-to-North Water
Transfers and Water Science & Technology,2020,18(2) :
199-210. (in Chinese) )
1 ZEE LS T H AR, . PEALH X Al A A RN &5 R
Gtk R ()], o E AL IR 5 X K], 2020, 41
(12).237-244. (LI Zhibing, SHEN Tao, XIAO Yiran, et
al. Study on the coordinated development of agricultural
ecology and economic in northwest China [ J ]. Chinese
Journal of Agricultural Resources and Regional Planning,
2020,41(12) ;237-244. (in Chinese) )
YANG Qing, LIU Gengyuan, CASAZZA M, et al. Emergy-

based accounting method for aquatic ecosystem services

[

valuation; a case of China [ J]. Journal of Cleaner
Production,2019,230:55-68.

oA B2, A B Bk R E bR T 3R E G K s Bk
THESCR LN [T]. KA & BF,2022,40 (4):23-27.
(SHEN Xinyi, MA Jun, LU Yugin. Evaluation of carbon

[

emission reduction efficiency of China’s green hydropower
under the goal of carbon neutralization [ J ]. Journal of
Economics of Water Resources,2022,40(4) :23-27. (in
Chinese) )

(27 ] SC e, A e TR 2R AR 25 R 100% 7T 4 RE TR HL

(28]

(29]

(30]

[31]

(32]

NARGRIFHRE[T]. hE B LT3R, 2020, 40
(6) :1843-1855. (WEN Yunfeng, YANG Weifeng, WANG
Ronghua, et al. Review and prospect of toward 100%
renewable energy power systems [ J]. Proceedings of the
CSEE,2020,40(6) :1843-1855. (in Chinese) )

XU A, MG, 45 R BT KSR G B b
sk R 3 M [J]. Wi R E 24 ( AR B E IR,
2020,48 (6) :534-541. (LIU Bo, WANG Ziwei, WANG
Wenpeng, et al. Spatiotemporal characteristics analysis of
major indicators of urban water use efficiencies over
China’ s mainland [ J ]. Journal of Hohai University
(' Natural Sciences ), 2020, 48 (6 ). 534-541.
Chinese) )

YI Lili,JTAO Wentao, CHEN Xiaoning, et al. An overview
of reclaimed water reuse in China [ J ]. Journal of
Environmental Sciences,2011,23(10) :1585-1593.

B BR%E S22 KB AS [R]85 RBO TR Tk K
ORI [I]. KB IRAR 5,2020,36 (1) : 52-57. (XIA
Fan, CHEN Ying, DOU Ming, et al. Calculation method
and application of spatial equilibrium coefficient of water
resources| J ]. Water Resources Protection,2020,36(1) :
52-57. (in Chinese) )

R, wfi, FLRH 45 B2 S BT TR
IR ISR A T Al S HBR 3 R 4R 58 [T ], K B PR AR
P1,2023,39 (2):215-223. ( HE Weijun, MENG Xu,

KONG Yang, et al. Evaluation of water environmental

(in

carrying capacity of Yangtze River Economic Belt and its
driving factors exploration from perspective of spatial-
temporal heterogeneity [ J ]. Water Resources Protection,
2023,39(2) :215-223. (in Chinese) )

ERE A PR ST R RN &t
P53, 2023,39 (6) : 8791. (WANG Lijun, CHEN
Mengdong. Measurement on high-quality —economic
development level in China [ J ]. Statistics & Decision,

2023,39(6) :8791. (in Chinese) )
(W B 1.2023 -06 -20  Zithi itk )

- 80 -



