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Abﬂfract .“In the Lq.n‘fext ot‘ Ldrb()ﬂ peaking and carbon peutna 1:y‘, il $ k tstries in China are actively deun'tmg for their ovﬁ LdI‘b‘t‘:r‘ll emissions to effecm,e y TCEP_‘.d t(; .Ieﬁn;;
chanige, an effort tha;ﬁ'llﬁelspt\ campuses should a],w“'actlv'afs" pqupate i T};g{efore Beijing A University'seryed as an example to investigate carbon emlbblol’lb using emlsﬁfJ;
factors| and theoretlbal (al(uIAtlon methods in 2021. The re? t§ slpbw ed that the‘ net carbon emission of umverslt_y"flw vas 43 249704 t (calculated as CO,, same Eelow dnd the per
C@1WCdrbon emisdion was 1, 52 1. Electricity, Lommugmg and tpav heaﬂ ,natural gas, and food were the mam sources lof carbon emissions. Carbon emissions from heaLm’f(‘]II natural
gds were ¢ osel) related to',tﬁé month, whereas carbon emlssloqs from" electduty varlqd by functional area and'month C:lrbon emissions from food were related to the diet structure ,
wherefb calf)on efissigns from se,lmge and waste dlsposal were re ate&hto tHe;:::Wprocess Monte Carlo was used to simulate and discuss the uncertainty of carbon emission
mvenfones wh tHd fmdmgs suggesting that the uncertaifity of total carhon=emissions ranged from = 13.61% to 26. 08%. Although the calculations were relatively scientifically

reliable, gm‘nmutmg and travel, electricity, natural gas, and food were the main sources of uncertainty. Overall, the results provide a reference for carbon emission accounting and

uncertainty calculations for campuses and other complex systems.

Key words: universities; emission factor method; theoretical calculation method; carbon emission calculation; carbon sequestration; uncertainty
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Table 1  Carbon emission factor of each category
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LI} 0.5810 t-«(MW +h)™' [16] WE 0.27 et [21]
RIRS, 21.6219 t-(10*-m?®)™! [16] i 0.4 et [21]
T 0.11 t-GJ™! [16] A 4.268 8 tt! [21]
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k2 0.018 kg km™ [22] KR 0.07 et [21]
KL 0.088 kg-km™ [22] %5k 1.4 et [23]
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N 0.016 kg-km™ [24] Jijig 8 0.465 ! [26]
HEok 0.93 kgt [27] S5 % Ak A 0.665 3 et BN
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Table 2 Carbon compensation factor of each category
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132 FigiHEk (7 1.3.2.2

ﬁmﬂﬁﬁm&ﬁizﬁmzﬁ ENGE I
LETL%Aﬁ%ﬂﬂFE@ﬁ%W,mﬁxﬁﬁ
WW¥&ﬁﬁAﬁTﬁkmm£ m%“ﬁ
Tﬁmﬁ%%%&%ﬁﬁmmﬂf%ﬁ?%ﬁﬁm
13u_mm&ﬁ%mmﬁﬁﬁ%yﬁﬁ ﬂw
,"mmmﬂﬁim%mm@ﬁ“Lﬂwﬂﬁﬁ@
ﬁ.%“%%i«mM%%%%Fimc@w%ﬁf
wm%%%%F¢MNo&ﬁum%ﬁﬁ%“i
(M 2 5 (1) AT 5

75 K Ak F A R A CHL s B A4 B HE T 5 48 3
(2)3F5

E =COD,, x B, X 10°X G, (2)
KA, Ecopasx BT5 KA BLE AR o B COD 7= A4 Bk
HEf i (L COL I ), tem™; COD sy Ry ¥5 K AL B3 2
1 COD MY LBRiE, mg L5 By~ COD ¥ 4k°H CH 1Y
FH(LLCH,-COD™ 1), 0.005 5 -t G, A CH,
S ERASHE AR, HU(H 28.

75 K Ak H A 7R A NSO T A B HE AT 5 8 5
(35

COD-i57K

E =TN,, X B, X 10° x G, (3)
K, Bl 15 K A0 B FR 25 bR TN 7= A 1) i HE
R (LLCOsH), tem™; TN sy TG K AR FE 5 #2E v TN
M EBRE, mg L' BN TN# AL N,O (1 & % (LA
NO-TNTF), 0.04 10" Gy, N,O S ERASBE T fiE
{E, HUH 310.

TN-75 K

L fe Ak TR A T R A R

iﬁi&fﬂﬁﬁﬂﬁﬁi%ﬂﬁﬁ%l\%ﬁ%ﬁ%"
ik ﬁm&@i%ﬁmm@anﬁkﬁ@ﬁ
E’J%Am@z (EERE JE%J Ak P 3o i ’%dﬁ;{&iﬁﬂ
m&ﬂumm@ﬁﬁﬁWM%¢§@%mfﬁ
Fim@&%%ﬁﬁAmL SRS ﬁﬁﬂﬁ%ﬂ

tﬁﬂﬁwmﬁ | B 0 CHLATOS g FF %
%,E%WMW[W el PR f Al 7 3% S 2ok dg
T SR A
1) CH AT 80% H4 8% MIOIF T & M, 10% 14595 it e
PN R, HA 10% K w58 be' . 5 U W b B Tk
HERO 52 203 % 75 7K Ak B HE i . A B il L g
THFE ™ Az B HE A A A =X (D #7315

07 3 B 3 R v ) AR ARk I R ek 1 B HE T
ANR(4)HE .
EmzLXAVprIXRZxCan%x 107 (4)

Y, E e B2 ek AR P Rk HE R (L) CO,
), ety LONA R R B AL TR, km;
AVG R EE A RHENEFE, L (100 km)™'; p A4
O R kg-Ir‘- RZ J % i Eﬁ WO, 42.652
GI-t'"'s C RSB E ik & i, # Con &t
%,mznw”%aﬁ @%a%% 98%°'.

T 152 1 5 e i e HE il T 4% 0 52X (5) 38R

E*ﬁ%’é=CFXFCFXOFX%x]0’3 (5)
SR, 15 0 B 400 5 8 7 2 (R R (1L €O,

), e CRAEREY PRy ok & i, 100%;
FCF S # P 5 o5 BBk & 50 L], 90% 5 OF 4



1910 E7S 5

B 455

fez%, 97%*.

S B O 2 77 CHL, B 4 9 B 7T
B AR (6) 151
E ., = MCF 16

x DOC ><DOCF><F><E><GCH (6)

B
A, E Ry At 7 3 R R AR A HE R (L CO,
1), tot"; MCF e Ay FHoA b7 B3I 49 CHL R 1FE
1975 DOC 2y 1 B A 19 A ALK 3 5L, 20%7° 5 DOC;
Sy ] ¥ gk A 0 B S PR L B Kl COL AT CHL B 43 8K,

50%"; FONBURA T CHLY L, 509,
5 A B L A 2 7 CHL, 343 0 B 4
BT #8375
16
E gy = MCF

g X CL X 12 X Gy, (7)

FCH,  E s N B4 I 3% R B AL 7R A G Bk HE B
(PhCOIT), tots MCF g B IR ATH AL B CHL AL IE

K+, 1% CLR CHA AL T (LA COIT), tet
0.037 54,
CH.BE B & v i IR AME 3 AN 2R (8) T3 s
E,, = LHVy X7 xEF,, X Wl()k}'ﬁ:' (8)
R, By CHE B2 cOH).L o

LHV,, ﬁcmm%ﬁ mﬂmukym,nﬁm%“
R, OMWLWmﬁ%ﬁm%%ﬁ%&ﬁ,
i) 0.581 pFCMW-h) . n ol ¥
14;%@% e 4 /] o)
%ﬁﬁﬁﬁ%?ﬁmi%ﬁ?ﬁﬂﬁ%ﬂ%

m@%@rﬁmwﬁiﬁaﬁﬁﬂﬁ&m%ﬁﬁf

mfﬁm@ﬁﬁTﬁm,mﬁﬁﬁﬂféfmﬁ
SR BE L B T B 4 A A HE U S
T B ) AR SCR AT IPCCH i 77 1 52 4 R 1
L5 B, FH AUVioolpro T. 37 £l %5 4~ 5 [l %
HE R A R SRR IR T M B R R RTS
YeRFFE T B, (B R RO BB S
o ) e B R I 8 A O 5 v O e A
A SRR S 3 A S T DM 3 B ok I,
254 Cai BTSN L AW T, B E A
HE 5z U A T B 7K S R R HE PR 0 A A E
WEAR A0 5 MU B, 5 A 2 B A A
HEW i s @ B 10 000 Y, 75 5K [l Hk it 2%
590 B M A A, LA TR B E
T B0 AR 5 3 i 4

2 HR5WH

2.1 BRRERHERCRE O
2021 4F A & A% K el e HE g &= (BA €O 3, R
[l ) oA 43 475.85 t, & b R0 A AR BY Bk T IR S 1 R

226.81 t, FhRHERE K 43 249.04 ¢ HEIE I 1 F15E 3,
AR 54 B RHECIR 2« H T3 (45.65%) . K
R (21.27%) . 8 B R 2% ik (10.50%) . & W)
(7.96%) F1# 171 (6.93% ) , X 5A-HEJCR 7 A 5k HE ik
I 90% LA F . NIhRE BE, e &, H AN .
ZE A I BRI A 0 R R HE iR B Y
69.04% . 18.54% . 10.89% F11.53%. ELIEHERC . [H] %
o A A HE R 20 3 o5 BBR HETCY 21.66% . 52.58%
H125.76%. W) R B A REIRIN#E, H WA
FEW ST B 5 A S UIAE G, SRl 1R R R
MIRHF R Rt 2 IREAE TR, X T RA
FEVy, WERENRRSMMS R gEREE, Hit
KRS AT 1w HE R AR L A R 250 R
FOAEAE R E B, (AT A — 2ok [ 0T E B Y Rk HE
B . R O AN 2 A 2w B At 4 3 1E AT R A R A
RS, ZEHRAB AR T —E B BRI A bl Y
P S LRI N MWWWiﬁﬁxﬁﬂuwkl
%%ﬁmgfmmﬁﬁﬂﬁmﬁM%ww”A@ﬁ@

m*ﬂw¢ﬁmﬂﬁ‘%ﬁﬂ%ﬁ¢ﬁA 8 19 F
9. %ﬁ?@&ﬂmgaw Rery, AR
Aﬁ%ﬂ%%%Tﬁi ,u%%%ﬁﬁﬁjﬁ
1117 5K R A EF’ 7?[1 NN j.f ”: g
ﬁsinrr@wmmif«_"d-?g
Ta}le 3 Carb:pn emissions of A unlversuy
e gt gD B

ol FRA| 9249.42

R S A 169.35

NI 9418.78

L} 19 847.51

[i8] 422 HE Tk Wy 3011.96

/Nt 22 859.47

i 1 1 22 4563.54

1227 3459.68

Hok 950.21

AL I A 857.41

57K Ak B 562.94

oA HE ik FTER 391.60

B Ak B 180.15

]S 159.57

e kL 63.51

S EE AL 9.01

/N 11197.62

AR -202.43

ke Wiz Wi L -24.38

/N -226.81

JENan 43 249.04

2.2 H I i HE R TE
W 2(a) Tz, Bk ZE 048 25 1 v, g B HE T
THEE. 6 A7 AR JmH s, 2hTESE



4 1] A R HE O T S 2« DLAE ST A AR 1) 1911
EAZHK
iV =
B S 50t M
RHBR
I HER
HL ) 4iE
AR —
|
el | % A U
Pk =
ok =
hIRALER — -
W 5% .~ I
%&;ﬁ - oAbk
TEp = FUAE -
TR — DIYASEEE .
B ASREE#BAE AR o
Fig. 1 Carbon emission composition of A university - o~ -~ l'-—_'

7 VA2 0% A6 B0 PR 9 T 2. 2 A A3 b
%%@%m,iiAﬁﬁw,%u@ﬁmwﬁmﬁ
A 1 N
A AR %ﬁﬁﬁﬁm%m% :
Kﬁ%ﬂ@ﬁmmﬁ%ﬁmﬁf%ﬁﬁf ﬁ%ﬁ
ﬁﬂmw%Wwﬁiﬁwf %w%
é?ﬁﬂﬁ%%Lﬁ$TUMﬁ mﬁmwwwﬁ
& PR IR K U P PN THE ST N

A%ﬁ@%;ﬂﬁﬁ%@gkiﬂﬁﬂﬁﬂ%éﬁf

IJJ?’Ej:; BT, L e 0 i HE e R

Pl i B 15 O R L %‘Kzzﬁﬁﬁjtlﬁiﬂ
H, TARRFEIG . 5 s BEA L, PR A5 40 Tk (]
K, WRE&EHRR, FELFENEZEIER,. £
728 Al B I R A RE TR B (R, DR ARG HE IR S
W THCERET. B & A D EE, HE RS

3000

(@
2500 F

—_ o
W (=3
(=3 (=3
(=] (=]

COHEI AL/t

/\’ B
\/”J/ e

1000

500 r

1 2 3 4 5 6 7 8 9 10 11 12

Ry

f _..-""? J
Hi%mLﬁF&%%¥W%MME”,HEWM
B LR AT D, ﬁu@y Tt
R %ﬁ%ﬂ#ﬁﬂTuﬁi?E aﬁﬁﬁ
FF, Tﬁm%ﬁﬁﬁﬂ@rﬂ@m 3ﬂﬁ£
H it ﬂfT y & . L%
(= &
2.3 R INSFNI I B AR A s 53
%%%ﬁmﬁm&mm%a*u %ﬂﬁm%

RS Wk, azfimﬂﬂéwﬁij%ﬁlfﬁiiﬁ HH%

B HE AR B RS BTN 11 A T AR, BI5

24 3 A AEA (18] 3). MR IR AR SRR T M 45 5 1Y
J7 QU , 5 E0X — I 3] B9 R AR ORI A T T Bl Sk
HEHCE N . AR 4 ~ 10 A4 1R (HE At {5 AR 227
FEA G RIR A AEBEmE ZE A v AT R HUAE R bR
3 DX ERCRI i a2 24 I A I, DR AR A A
I fE

4oL ()

-Tg
120 ]
0= #
0w

BeHE B P g >
£ 2 8 2

[
(=]
T

Hﬂﬂﬂﬂﬂﬂﬂﬂmﬁ

1234567 8 910111213 1415
BIRRA

L BHIFAR 2. 18, 3. Mol ik, 4. FRBEHE S 0k 6. BIARIE, 7. AR TR, 8. ARk, 9. SRS 10, 55 —2Ud Mk 1L 55 R 12, 125

BEL 13 4505 B 14, O S 1 B bk, 15, 7 5 A bk

B2 BRABEAGRANENSTREEBEFERAMEE

Fig. 2 Change in electricity carbon emissions by month and carbon emission intensity of different types of buildings



1912

B 45 %

L,
=

2000 -

1600 |

1200

COET R/

800

400

8 9 10 11 12

B3 HERAH/NMRBSBHEBAEL

Fig. 3 Variation in heat and natural gas carbon emissions by month

100

@ N
so ||| L
= e A L | R L | e
5 |
i 60
= L
o -
] 40r | |
& — — ) -
20| | — |
1 23456 7 8 91011 12
Aty
r§|4 25021@%
P l.‘.“ll f
mmmﬂ%ﬁmﬁﬁ 2

&lﬁliﬁitﬁ’]ﬁmiﬁjaét{ﬁ/ﬁzk, Lﬁﬁﬁﬁv’:
'H%ﬁ.}uwa&ﬁﬁmmwﬂﬁ_ 14k wﬁmkmﬂ

IR & B /%

TS CTEN PV
Fig. 4 Compos_mon l;f/,fgm;.ﬁr »on emissions and ¢ onsumplmn l‘)f’momhjn 2(-)_',1’1

100

80

60

40

20

r%myofa A L5 A L ﬁ%%ﬁﬁ’

ﬂ%%,mm D 32 B 2 8 11 TR
TS ST HE B . T S AT DA M, 9 K
HBRHER Ok TR TN B B, X 5 R Ak
T o 7 A 1 NLO B A OCT R A TR, X
S DR Ay B T 3 R 2 A b B B XU R SR A
FEA L)

600

500

400

COEI R/

300

200

100

[ ]

COD B

TN Bk Pt FLFE
B5 Bk EBRHER

Fig. 5 Carbon emissions from wastewater treatment

rHpg R

2.4 EYIBRARBCRE

K 4(a) PR 1 5 A KB N A & 0T S L4
PLBE SRR R o 3, 5 FR e R A £ W3 9 L 4 A
WL & 4(h) 7R T 45 i BT FE 7 A 0
L, W 60% ~ 80%, LLBIARX AR E . £l i B
HE AR A B BT AT LA 2 A2 B
A, HE . PRACR . RERNEA RN RZ
A, H T R 1 e T AR
DRl G Bl HE R e K, 3K Zhang 557 B 98 45 2R 2K
L. HESh Ot T, WA REYIR Y, JUHE R
PRI 2%, AT A R0 B W HERL .

®)

AHSTERR
w i

T

1 23 456 7 8 9101112
N7

4

|

v

2.6 iiﬂﬁtfﬁﬁi}%ﬁkﬁk FAE Py Y
A TR BEIN 2000 4R TF AR WEAT R340, e Py
B 3% 590 T o BE 0 . T 0 Tlﬁltlﬁz%%nﬁ-{t
R, AR T A A RRHE L, X 5 R %
SRR I E I ST 25 L. 2021 AR 45 2K b
Py 7= A e an 1 6t Horp, DA by 35 A B
BeR BT AR HE A e e R . Ak B T) 288 Y 4
B A e i HE I DA/ B RAR IR - AT
(5403 kg) < % Jif b7 % (48.89 kg) < FL A &7
(118.60 kg) < & [ & ¥ (3 260.70 kg). K 7 7] LAFH

BEARBLR
28.01%
fa ks &Y
0.93%
oAb aE %
59.38% 11.68% /5.25%
FLREARA
7 3.15%
U .Y
T 2%
\\ e
0.82%
0. 23%

Ele ASK2021EHRAEER

Fig. 6 A university waste treatment composition in 2021



4 1 S R RO BT BT AR BT A R A £ 1913

i, EOR PR A R i AR P A AR CHL I T, (2
A1 ST CH T 2 v AT LAAS S8CHR T 30 23 e e, i 48
o S I8 132 0y (A 8 ) R 8 i 258 ) 2 77 P R B A ik
HEl, HLBLIRBEBE T A7 >R e Al 4 25 Do HE 4 it
X S Bk B A7 H ek A S A R 38 G A 35 ) ok HE

120

(a) fER R

100

80 |

60

COHEHt L/t

40 |

20

0

al a2 a3 a4

0
() AT EIK A ]

-50 F

-100

COAEMg R/t

=150

—200 -

-250
cl c2 c3 c4 c5 c6 c7

T AR T G B R W . AL Bl A R TH AT L P
BT R TR CA . TR A AR A R 5 i
[ WA 26 19 ity ] AAT S0l A B HE T . A e A I 4 4
LRI IR, HES B S AR B, SR T
BEURCRETE) 7™ 1 ¢

0 (b) BHAHIR

60

30

COAHETH R/

bl b2 b3 b4 b5 b6

400 | (d) FHeAtubrf

300

200 -

100 -

0

COHEMCE/

-100 -

W™

-200

dl d2 d3 d4 ds de d7

A1 gl i3, i neorsers . i bfl izt B2, Vi re b3, BT b, 5 bS. AT bo. HHEC B

& {F ﬁﬂ’Z ﬁl{ﬁ ,e3L 4% ,.“("]-47“‘5] PrfE 5. [‘L*}? %ﬁn%ﬁ g c“g;‘z‘é *i,(_ﬂ'l
e do, 2 I, 7. S

Wl d1. 25, d2. WG HLEE L d3. FIE 0 L dd. e b L dS. B A8

7 IR AL EBERHERL

Fig. 7 Carbon emissions from waste treatment

2.7 AN[] b DX R 2 22 ) e HE b A

AR SO A5 Bl 1 A Tl e HE R AT T AR A
Bt DABESE 3 B R 25 SR AR R (K 4). &
AR, A B B HE I T 45 O v . AR Y
VR, RRI R A HE A e, X N AR HE R Y
VIO 25 SR P Pk 1 5 ) o SR AR K 0 AT 5T
TR 6 R a AR, A A i R 1 o A R
TS B U (HCFCs) , 1 HA R 6] L5487 3
Ty DL AR = SR, B €O, CHL A NLO. 78 36 18 7%
KA 5E 0 25 8 T AN, U Madren 23 13 Hh
O, HAEHS o3 55 S 1 B e i i, X B
S BN HE R A T A A A,
PRI R 2= L IR T I AR . B b 3K
SRS RRHERC, RS BN, S BN R
AT HAl R 250 B, il E — X E AR E
BOR AR 3 F AR AR HE RO 1, n] DA i

N T s, DX ] i A0 RT L, e 3 K 2 1 i ek
HETF R

4 Ml 1 A S — R b R R A ) B HE B
HY T IR Y T SR A, FEVR M X KA AT R
P DX RG22 2 I HE T . A A AR AL K R
KR R 2 i A ) A 3 T AT e 4 A O R Ay, &
ZEVS DRI IR B 1) T SRAR KL BT R A 1 it
R G843 ) 7 HRR HE R 28.19% Fi 51.3%. 55—
(LTI (o = A A 5 YA NE= =X (VA ml S 1= 1 i By NI B 2
BIUE B R 14°CH 0 O % R 75 BB, BT AR R
Ul A T AT 1 T R R 1 Bl HE B

T 2 B A R A ) SR R 2 1 BB R
Vi) 2 HE A A HE R Ee, ATRAER Y, PO Rk
] 58 R 27 118 At Bt HE G o5 L 38 i 5 ey . I P 25 R R
i S A PN K= W NI B9 A I < A ES
R2IR T R 2 e AR 15 A TG B SAT, XT3



1914 E78 5

B 455

LA R TR ] 42 HE 0 o LA X A A R
B A0 R 2 3 R AR D A RS AR A, T A A U
VA AE R AN, kD T RETRAY S FE, e 1A
T, I BRAR T HE R ) 2 HE . AR A A
23 3 30 A 3 A e HE O 0, DA T 4 I JEL Al e HE
TR LA R SR R A A A T 8 B HE Y
419",

A7 RS 07 R 2 R S K2 2019 AR 19 N 3 ik HE
RSB 141 e/ 113, ISR T AR . S5h
B R Bl A L, Rk B RO R 2R A T — g N %
AL, AW AEARKAR . —Bkul, W
KA KA 2 R 500t , AR S A, BE
R FESR MG . ML Z T, T £ %R Kk,
MERSFSEEREER, RS, AHZ.
1 N o N R S R E R 8 e
Rl DL RE A S AR AL, IR IS T — S R L

WK A &) (ACUPCC), ACUPCCHERZ 5K
1 A2 RS il AT BTl (CAP). ARk, ok
i 22 ) R T Rk PR BSE [R) , SE RN ORI
WA K27 B 28 H CAP TH R i b AR, 2
TR EE YRR RIS ] R 4R TR — s R L 2
ST LA it o s 0 e HE L B, BE A E
B 37 K24 82% (1 HL Jy ok A v FEAERB IR, BRLS OR 2%
100% 1 8 7 ok @ T A BE IR, RO RN T 1 T 1
WeHE R A R E, CFRERET MBS T L
FIA, HBEERSMERREEREAESG I RFiE
BEMHp, DO @R SRR R T
— AN B e FE R P, ST TR BR 2R UF AR,
ANTE 2017 4F- 5t 1Y T 2 300 J3 {4 H, F 7= i AR H
W T 23 673 G Y BE IR I FE AT 1 466 1Y ik HE i
B A 3 R v RN R B L A A B o
AL A9 B8 B o A R S AR e bl

2006 4K EA 12K FEM¥REERT (REKAY  WREHEY,. &
£1 ERSRFRBRLE | ol S

Table 4 Comparison of d.l_ffvrem research on the domestic ii\'ﬁld.\.flz)-reign ciam]iu‘ses ..._u".l. ;-""'- =

P o _HA%ﬁﬁg% b ?%fm _;ﬁ%fm imfigiﬁ?

e e L= N EToy = (g0 ", \ Ve 2019 sl

SRMBRTE 7 n};éﬁﬁ)mﬂ%ﬁlﬁﬂﬁ f ';:J ,? ; 18.91 -'i-“ztgi'ss"l"" o 4051 2014 [ (26,

R KB ko | F sk Y W52 — Ms96| | o4 2009 "7 (503

PNEoN T ' Frms ow |y 113 Y 2 1.68 4(ﬁls3 | il 57k6o 2019 381

L th\].lz@ by T mRLEREK f 0|-43'.‘2ﬂ.;f:' 2.84 .%4'03“,.3' 83.13 2019 1521

(e dok Rk o @ E Coa39) _ — gy - —3 2019 [27]

A’%IBE AT ofr i ; 142 ‘__-___:fr: 21.54 52.28 26.17 2021 A3

] W i —

] =

L

2.8 AHE P AR 5 T

J SO T SR LI G 25 5 T T
HEBCHE B o A B R S . 9% 9 KR
VTR (R L I A B 4 R T £ AR
B AT T W A B BB RO BL . AR L 8 B
M ST B A2 B B BOR B 5 e
B T A R 2 1 7 448 5 Bk
B, AN AN 10 AR B i 3 PR AR

DR A filE JH B9 2 A BE S R B RO T, ATRE S 2
A HERC IR T AN TR (B T A2, R HE IR R
HH A0 /N 8 A i P S L X 1 P sl A A HE i R
T AR T O AN R A AR,
i R B R B ) S 5 L G SRR SRR R AR U
BB DR AE LA T SE R, 0 1 i R R AT g
M A4 M BT 5 T 32 R DR 1 B e B T Y
JrEA I HERC P 7, DU At BRI 22

x5 HR/MREENTHESEEEMBXRY

Table 5 Emission/absorption source uncertainty range and correlation coefficient

EZiS AT 5 P 1% AHE R AL A AN 5 P % AHOC Z AL
LI} -19.86 ~ 23.88 0.495 FTED -33.34 ~32.93 0.012
KR -19.93 ~ 24.57 0.254 by Ak F -46.54 ~ 83.59 0.046
T8 R 2% ik -68.21 ~ 209.79 0.777 IS -213.55 ~ 85.58 0.015
T -46.11 ~ 85.27 0.268 EvEX ] -19.79 ~ 39.91 0.006
W -19.68 ~ 23.91 0.074 1A —-64.42 ~ 198.24 0.005
Hok -26.76 ~ 36.21 0.026 S wE Ak -82.81 ~ 466.04 0.001
LI LFE -30.42 ~ 43.15 0.036 B A -26.48 ~ 37.02 —0.004
15K -27.21 ~ 36.06 0.008 Lk -35.09 ~ 53.78 -0.025
SR HE L -13.61 ~ 26.08 —




4 #1 WA R BOZ S B L s A R B 1915
ABFIE MM R HORF VIG5 RO R (5] PRSI o A 202 ] o
‘ e e #t. 2021,
ﬁFﬁJZZ:Eﬁ/E ri i 51 ﬁ‘ij( *E?é%é@lﬂﬁmﬂ I’H‘Eﬂ ‘;7ﬂlE ﬁi [ 6] Yuan X L, Zuo J, Huisingh D. Green universities in China - what
Y,}?\ Xj‘ }L‘\ﬁbzﬁlg ﬁi Tﬁﬁﬁ E ré E/’] T @kt = L %j] ﬂéﬂ ﬁ}‘j[ﬁ Fh matters?[ J]. Journal of Cleaner Production, 2013, 61: 36-45.
[7] LiXW, Tan HW, Rackes A. Carbon footprint analysis of student

ﬂ: G ﬁ;’}%ﬁk ﬁ& *ﬂ A Eﬁ ZE | i iﬁ‘zj{ ﬁﬁ/ ~ ﬁ B IEJ E/‘J *H 9€ /% behavior for a sustainable university campus in China[J]. Journal of

}3%( , %[};@/ﬁ:}: E@IEI% Eﬁjj , Emﬁmﬁﬁ ﬁ?@iﬁﬂi {E Cleaner Production, 2015, 106: 97-108.

R — . [ 8 1 Asadi-Shekari Z, Moeinaddini M, Zaly Shah M. A pedestrian level
/H\:ﬁ'%)%ﬂl‘: ﬁi T UL ﬂ: /ﬁi:";'é i s %ﬂg ﬁﬁ%rﬁﬁ/—ﬁ of service method for evaluating and promoting walking facilities on
‘TEEEE@E—% %jj%’lé'fu F)?ﬁ 'fﬁ&ﬁlgﬁi/ﬁ Fh :F‘ﬁi'}% campus streets[ J]. Land Use Policy, 2014, 38: 175-193.

: - [9] Cooper S, Parkes C, Blewitt J. Can accreditation help a leopard

;HF ]ﬁ(ﬁ‘*ﬁ Xd‘iﬁf/J\ , *Hjt/z% é&‘@iﬁf /N jﬂ T % =) ﬁi)%ﬁ'f change its spots? [J]. Accounting, Auditing & Accountability

oy 5 ) e N ; S Journal,, 2014, 27(2): 234-258.

)ﬁl <Vl»%‘ E/J {E Efﬁ Iﬁf M\ N EQEE ﬁi}%ﬁfz ﬁi@ j( E/J ﬁFﬁi {}/? ’ [10] Larsen H N, Pettersen J, Solli C, et al. Investigating the carbon

u%fﬁuﬁﬁgﬂlﬁ)ﬁ[,u% E’]Z:ﬁﬁ%‘fi footprint of a university - the case of NTNU[J . Journal of Cleaner

Production, 2013, 48: 39-47.
3 an:'i»/k\, [11] Gu Y F, Wang H T, Xu J, et al. Quantification of interlinked
- environmental footprints on a sustainable university campus: a
nexus analysis perspective[ J]. Applied Energy, 2019, 246: 65-76.
ﬂ:A A
(D AEHHRACH R MR IR AR ST I ER T [12] e, Aoat, 30k, 5. 26 1PCCHPHC T A B2 5 - 1

Jrik . VFEE A B e 2021 6 9 o B HE A Bt BEIESELTL SRHER 1538, 2015, 40(12): 15-10,

. . Zhao W, Zheng B, Wu B, et al. Quantitative analysis of

43249.04 t, EF‘ Eﬁjj 3&,‘“ @%ﬁ*ﬂﬁ}j& N @:% greenhouse gas emissions from university campus based on IPCC

*ﬂﬁ@jj IEIL: 3‘:—‘% E‘Jﬁb@ﬁlfﬁﬁl /E: Ej ,ﬂB [3—_:] Z?(ﬂﬁ 'Z%&*H method [ J]. Environmental Science and Management, 2015, 40

o (12) 15-19.
Fo, NSk HE AR b A5 K . B SR RIS LN (1) CIRIRBL, B, % %ﬂ@zm} AL IET ﬁzq;ﬁ&&
T RO EAT S B T FIRE e R AP, SRR B I1&W§¥m§€m§ﬂ%ﬁt L EAD- ﬁ/ﬁ‘i ,12017, 27
s - (4): 144-150. = j -
44 )
ﬁﬁt} E"J E.l"fﬁ 2. ] ‘.-:,"\- Zou R, I“Zh'dﬁg' C Y, Fang T, et al. Resear(.:.h' ()n._.l%*(:arbon
‘.-}“ K fJ . l. s
N = a2 — e conslruoilori strategy o champus in cold area bas;ﬂ’ on carbon
(2) EE‘ jj ﬁi]% ﬁlf ﬁi E ;Bt Ij\] % ljj ': E/J Z: IE] 5\% balance accoun-l:_ngl [J]. "China Populauon, .Jﬁesourc.es nd
hZEZ I Euqikﬁfjﬁﬂ, I5Z fﬁﬁﬂ’rqﬁtﬁg .f.; 1] ; Envirgnment, 2017, 27(4) : 144-150. ol ../a
F [14]  Yanez P, Sirtha A, ‘Vasquw M. Carbon footprmt est}:p-atlon in a
3& A=\ *ﬂ?f?g@jj ﬁﬁéﬁfi ﬁiﬁﬂ_‘ ILH ED% ﬁ B’J § TJ {:E —Ré umvel@fty ca.rgpus evaluation and insights [J1. Susta‘lnablhty__,
WA L P B f%ﬁl CES 20207 18(1)  do: Qwi20t0181.
[15] (;ueelf |Pl N, Noyola A. Carbon footprint basigd?
CURERT OF TR SN e oo e o Mo T e &
e R B 1 TN 0 s Prbdugon, 203, 47: 39640
e i ﬂt g [16]  GBIT 32150;2015, Tk fi ﬂlf{ﬂ%ﬂz{smﬁﬁtﬁ;@;*ﬂ’}giﬁ
&g?‘iﬁﬁ@%ﬁﬁﬂﬂld&?fﬁ%@i %m&%ﬁ st J
ST ﬁi}i{ [17] Jung J, Ha G, Bae K. Analysls of the factors affecting carbon
XT :F"E Y ﬁl:‘ﬂ {}? EX%-I‘ XT ijﬂt Hﬂ;‘-ﬁ/f ﬁ/ emissions and absorption on a un it f
s E iversity campus - focusing on
ﬁF g,[ )\j‘ﬁd}ﬁb {}? Tﬁ?ﬁ{}j /> IETJ ﬁ% ;HIE ﬁ& , #Fﬁﬁ(}j Pusan National University in Korea [J]. Carbon Management,
B ETRNY el [ , 2016, 7(1-2): 55-65.
b u_m*-ﬂ; ﬁi =3 )EH P Ra }:T/\ ff?h:‘ EEM = EE jj ﬁ?}%ﬁlf [18] Zhao R Q, Huang X J, Zhong T Y, et al. Carbon flow of urban
ﬁi W A‘?}L‘ [ e }ﬂ% E'j'ﬁj\:;ﬂmﬁit‘(jﬁ/[‘“ ‘jj FK system and its policy implications: the case of Nanjing [J].
y Renewable and Sustainable Energy Reviews, 2014, 33: 589-601.
’ > .

““ ﬁf}%ﬁ[f ﬁi j’ﬁf Zj] jﬁﬁ: Zj] ﬁ 2 ﬁ%ﬁﬁéﬁlﬁ ﬁi ’ [19] Huang Y, Sun W J, Qin Z C, et al. The role of China’s terrestrial

H 7 I 4y 2k 4 = S 7D B N carbon sequestration 2010-2060 in offsetting energy-related CO,

e T 4 INA 4 B 2L ik 22 B - )

N N N o _ N _ emissions | J]. National Science Review, 2022, 9(8) , doi: 10.

J . b AR i A AT A Akue 0 A B A HE i, Bl O R e 1093/nsr/nwac057.

ﬁ@{f&ﬁﬁ?’i% . [20] Fitzgerald G C, Krones J S, Themelis N J. Greenhouse gas impact

% _ of dual stream and single stream collection and separation of

5% M : recyclables [ J]. Resources, Conservation and Recycling, 2012,

[1] Yang Q, Zhou H W, Bartocci P, et al. Prospective contributions of 69: 50-56.
biomass pyrolysis to China’s 2050 carbon reduction and renewable [21]  @ARZ, AOE IR, TRLLHE . o I R 3 20 ik HE i st 2 g A
energy goals[]]. Nature Communications, 2021, 12(1), doi: 10 B K FL R s ML 4 A (0], H R 2E R, 2020, 39(1) -
1038/s41467-021-21868-z. 91-99.

[2] Xiong WY, Mok K H. Sustainability practices of higher education Cao Z H, Hao J M, Xing H P. Spatial-temporal change of Chinese
institutions in Hong Kong: a case study of a sustainable campus resident food consumption carbon emissions and its driving
consortium [J]. Sustainability, 2020, 12 (2) , doi: 10.3390/ mechanism[ J ]. Progress in Geography, 2020, 39(1): 91-99.
sul2020452. [22] CaiBF, Liang S, Zhou J, et al. China high resolution emission

[ 3] FJaH, B, 554 .1 ﬁ&ﬁi}(t’:’*ﬂ%iku El/] LA v E database (CHRED) with point emission sources, gridded emission
Ji R2F i (fE SRR ) , 2021, 21(6) ;1 data, and supplementary socioeconomic data [J]. Resources,
Wang Y X, Xu S H, Qi R. Framework of carh(m neutrality plan in Conservation and Recycling, 2018, 129: 232-239.
colleges and universities [J]. Journal of China University of [23] Wang Y T, Yang X C, Sun M X, er al. Estimating carbon
Geosciences (Social Sciences Edition), 2021, 21(6): 1-9. emissions from the pulp and paper industry: a case study (7.

[4] LiXQ, NiGP, Dewancker B. Improving the attractiveness and Applied Energy, 2016, 184: 779-789.
accessibility of campus green space for developing a sustainable [24]  BJ=, k30, Weti, 2. b E 448 i a2 i — S Ak ik HE ik A

university environment [J]. Environmental Science and Pollution

Research, 2019, 26(32): 33399-33415.

FLI. P EFESRE, 2021, 41(7) : 3122-3130.
LU C, Zhang Z, Chen X M, et al. Study on CO, emission factors of



1916

T

45 %

[31]

[32]

[33]

H_munlmpal soh’d waste and the implication for urban mamrgpm

35]

[38]

[40]

[41]

road transport in Chinese provinces [J]. China Environmental
Science, 2021, 41(7): 3122-3130.

Zheng N T, Li S, Wang Y P, et al. Research on low-carbon
campus based on ecological footprint evaluation and machine
learning: a case study in China[J]. Journal of Cleaner Production,
2021, 323, doi: 10.1016/j.jclepro.2021.129181.

Clabeaux R, Carbajales-Dale M,
carbon footprint of a university campus using a life cycle assessment
approach[ﬂ. Journal of Cleaner Production, 2020, 273, doi: 10
1016/j.jelepro.2020.122600.

Li R S, Zhao R Q, Xie Z X, et al. Water-energy -carbon nexus at
campus scale: case of North China University of water resources
and electric power[]] Energy Policy, 2022, 166, doi: 10.1016/].
enpol.2022.113001.

Turner D A, Williams I D, Kemp S. Greenhouse gas emission

Ladner D, et al. Assessing the

factors for recycling of source-segregated waste materials [J].
186-197.
Zheng J J, Suh S. Strategies to reduce the global carbon footprint of
p]astics[ﬂ. Nature Climate Change, 2019, 9(5) : 374-378.

Hou G L, Delang C O, Lu X X, et al. Valuing carbon sequestration

Resources, Conservation and Recycling, 2015, 105:

to finance afforestation projects in China [J]. Forests, 2019, 10
(9), doi: 10.3390/f10090754.

SRV, IR, ZEvh Al A EIR TS K AL BT B HE R
B FREFELT] P IE A E - RIS PR, 2015, 25(4): 118-124.
Cai BF, Gao Q X, Li Z H, et al. Study on the methane emission
factors of wastewater treatment plants in China [J]. China
Population, Resources and Envir()nment 2015, 25(4): 118-124.
KA, FHR, AAKA], S RETR TS K AL B A AR BT A
ﬁb’%ﬁFﬁﬂ%jﬁﬁﬁi[ 1. Elﬂlizlé AKHEAK L 2021, 37(9) : 65-74.
Zhang Y, Ge T G, Sun Y L, et al. Research on Carbﬁﬁremlssmn
model based on the whole process of urban sewage treatment [J].
China Water & Wastewater, 2021, 37(9);'. 65-74. &

Du J, Zhou C G4 Zhang YL, etal Physlca]i Cheml(‘ill pr.opeptl es og

g\reenhouse garslemfssmns a case study in ‘]':refpl, G ‘-E‘l
3usla1nai)]p£hpmrsiry&Engmeerlng, 2_()22 )4 1]_.692 11701
f?ﬁéﬂf,a"’?ﬁ?_ 9K”ﬁ - fﬁﬁj‘%ﬁﬁfzﬂiﬁﬁﬂ 7y
B LA AL 5F BBk, 2033, a4(5)! 299540;5'2

Chen J H, Bian R X, Zhang T Xﬁ, et'a4" Inﬂlueii .é.- of the
(1:15?1{1( ation 'pf" municipal solid wastes (ni the” redl!(ll()n of

hnwonwﬁtdl drien®, 2023, 44(5) ; 299573002.

”\Uﬁ R, TR, 2 TRk 22 i A4 b st 3kl A o
LIEJF%MMHJ] PR, 2021, 43(8): 1574-1588.

JLI Y, Wu X, Sun C 8, et al. Optimization of Beijing municipal

!f-enh()use gas Pmlsslpﬂﬂ: a case study of legddo Clﬁ Ql:fl—/ﬂy

solid waste treatment model based on low-carbon development[ﬂ.
Resources Science, 2021, 43(8): 1574-1588.

) 58k e RV 2% DA 2 A T 2 IR 0 B ol 4 e (A T)
[RIAbxT: [HE K REMBCEZ b2y, 2011,

Konstantinaviciute I, Bobinaite V. Comparative analysis of carbon
dioxide emission factors for energy industries in European Union
countries [ J]. Renewable and Sustainable Energy Reviews, 2015,
51: 603-612.

Kiehle J, Kopsakangas-Savolainen M, Hilli M, et al. Carbon
footprint at institutions of higher education: the case of the
University of Oulu [J]. Journal of Environmental Management,
2023, 329, doi: 10.1016/j.jenvman.2022.117056.

Ozawa-Meida L, Brockway P, Letten K, et al. Measuring carbon
performance in a UK university through a consumption-based
carbon footprint: de Montfort University case study [J]. Journal of
Cleaner Production, 2013, 56: 185-198.

IPCC. 2006 IPCC guidelines for national greenhouse gas inventories
[EB/OL]. https://www. ipcc-nggip. iges. or. jp/public/2006gl/index.
html, 2006-04-26.

Huang Z J, Hu Y T, Zheng J Y, et al. A new combined stepwise-
based high-order decoupled direct and reduced-form method to
improve uncertainty analysis in  PM,s simulations [J].
Environmental Science & Technology, 2017, 51(7) : 3852-3859.
Yu P Y, Han Y L, Wang M D, et al. Heavy metal content and
health risk assessment of atmospheric particles in China: a meta-
analysis [J]. Science of the Total Environment, 2023, 867, doi:

-

[55]

[58]

10.1016/j.scitotenv.2023.161556.

Blanco M N, Bi J Z, Austin E, et al. Impact of mobile monitoring
network design on air pollution exposure assessment models [ J].
Environmental Science & Technology, 2023, 57(1) : 440-450.

Cai B F, Cui C, Zhang D
emissions inventory in 2015 and uncertainty analysis[J]. Applied
Energy, 2019, 253, doi: 10.1016/j.apenergy.2019.113579.

Guerrieri M, La Gennusa M, Peri G, et al. University campuses as

, et al. China city-level greenhouse gas

small-scale models of cities: quantitative assessment of a low

carbon transition path [J]. Renewable and Sustainable Energy

Reviews, 2019, 113, doi: 10.1016/j.rser.2019.109263.

AT e T SR B HE I A R T SRR AR 5T

[D]. 2= MR, 2022,

Zhang H Y, Xu Y, Lahr M L. The greenhouse gas footprints of

China’s food production and consumption (1987-2017)[J]. Journal

of Environmental Management, 2022, 301, doi: 10.1016/j.

jenvman.2021.113934.

Ni B J, Yuan Z G. Recent advances in mathematical modeling of

nitrous oxides emissions from wastewater treatment processes [ J].

Water Research, 2015, 87: 336-346.

INFRVE L R, AR BRI N T 3 A3 2 B i R HE
ORI L) BB A TR, 2023, 31(1): 104-111, 118.

Sun Y Q, Qian Y F, Chu S Q. The impact of waste classification on

carbon emissions in the incineration process in Suzhou [Jl.

Environmental Sanitation Engineering, 2023, 31 (,_l")" : 104-

111, 118. .,‘,—.-F o,

Ridhosari B, deman A. Carbon footprlm.ﬂ’.d"saﬁleq&tnent at

Universitas Pertamina from the scope of electui@ity , Aransportation,

and waste generation: toward a green campus @'nd prqmotlon of

[J]. Journal of glear?ﬁroductmn,
2020, 246 doi: 10.1016/j.jelepro.2019. 119172. & 'y .-‘I‘
Robingon 0, ,K‘émp S, Williams I. Carbon manzgemgl,;t' at
umvérsmes ,é leahtir ch'eck [J] Journal of Clé'anerjll::;oductlon,
2015,,-106 109-118. A b
Cano ﬂN',I."Berno L}{ La}va_]zﬂf et al. Assessing the carhdn foo.t-pﬁr}f‘
of a Lblomblan Unlversny campus using the‘UNE'[SU. 140,6,;“1'
andi..a m?/WBCSD « HG ' protocol corporalex %land@ld [J
En\'/im‘ htal Science land Pollution Research, 2023, %9(2) :
3980- 3?96 _,'
S()]tdm A, Aﬁan A, Nguye? H A, et al. Students’ commuting

environrf;en,tal su stajnab!hty

pattern from the viewpoint of environmentalism: comparing
Australia with China [J]. International Journal of Sustainability in
Higher Education, 2019, 20(1):91-114.

Filimonau V, Archer D, Bellamy L, et al. The carbon footprint of a
UK university during the COVID-19 lockdown [J]. Science of the
Total Environment, 2021, 756, doi: 10.1016/j. scitotenv. 2020.
143964.

Dyer G, Dyer M. Strategic leadership for sustainability by higher
climate

140:

education: the American college & university presidents’

commitment [J]. Journal of Cleaner Production, 2017,
111-116.

Kourgiozou V, Commin A, Dowson M, et al. Scalable pathways to
net zero carbon in the UK higher education sector: a systematic
review of smart energy systems in university campuses [J].
Renewable and Sustainable Energy Reviews, 2021, 147, doi: 1
1016/j.rser.2021.111234.
Stephan A, Mufioz S, Healey

embodied environmental flows of an Australian university-towards a

G, et al. Analysing material and
more circular economy [J]. Resources, Conservation and
Recycling, 2020, 155, doi: 10.1016/j.resconrec.2019.104632.
Valls-Val K, Bovea M D. Carbon footprint in higher education
institutions: a literature review and prospects for future research
[J]. Clean Technologies and Environmental Policy, 2021, 23(9):
2523-2542.

LiY,
greenhouse gas emissions of Chinese cities: a case study of Beijing
[J]. Journal of Cleaner Production, 2017, 161: 1051-1063.
Kongboon R, Gheewala S H, Sampattagul S. Greenhouse gas

Du W, Huisingh D. Challenges in developing an inventory of

emissions inventory data acquisition and analytics for low carbon
cities[ J . Journal of Cleaner Production, 2022, 343, doi: 10.1016/
jjelepro.2022.130711.



HUANJING KEXUE Vol. 45 No. 4

Environmental Science (monthly) Apr. 15, 2024

CONTENTS

Spatio-temporal Evolution, Dynamic Transition, and Convergence Trend of Urhan Carbon Emission Intensity in China s«sseeseeseesessesesneeens YANG Qing-ke, WANG Lei, ZHU Gao-li, et al. (1869 )
Spatio-temporal Evolution and Trend Prediction of Transport Carbon Emission Efficiency ««oeereeeeersresrsrmmmini. ZHENG Yan, JIANG Xue-mei, XIAO Yu-jie (1879)
Research on Carbon Emission Decoupling Factors Based on STIRPAT Model and LMDI Decomposition ZHANG Jiang-yan (1888 )
Carbon Peak Pathways of Industrial Parks Based on the LEAP Model: A Case Study of a National Development Zone in Nanjing LI Hui-peng, LI Li, YIN Yin, et al. (1898)
Accounting and Analysis of Carbon Emissions in Universities: A Case Study of Beijing A University «+eseeeeresesesssmssni CAO Rui, FENG Li, ZHANG Li-giu (1907)
Synergy Effects and Driving Factors of Pollution and Carbon Emission Reduction in Manufacturing Industry in Beijing YU Shan, HAN Yu-hua, MU Jie, et al. (1917)
Carbon Emissions Trading Prices and Total Factor Productivity : Evidence from Clina «+«sseeeeseesssrssmsmimmsmsimuii s WU Xue-ping (1926)
Analysis of Spatio-temporal Distribution Characteristics and Influencing Factors of PM, s and PM, in Chinese Cities +«+eseseerereersrereeseneees LI Jiang-su, DUAN Liang-rong, ZHANG Tian-jiao ( 1938)
Spatial-temporal Characteristics and Influencing Factors of PM, ; and Ozone in the Border Area of Jiangsu, Anhui, Shangdong, and Henan from 2017 to 2021
.............................................................................................................................................................................. CHEN Wei, XU Xue-zhe, LIU Wen-ging ( 1950)
Analysis of the Characteristics and Causes of PM,  and O, Pollution in Xi’an During the Epidemic Lockdown Period «+sesseseesssesressenesseeeeees YUAN Xiao-hong, ZHANG Qiang, LI Qi, et al. (1963)
PM, ; Chemical Composition and Spatial Variability in the Five Cities of Southern Jiangsu During Fall and Winter -+ FENG Wei, DING Feng, SHANG Yue, et al. (1975)
Source Apportionment of Fine Particles in Xianning, Hubei LU0 Yi, ZHU Kuan-guang, CHEN Pu-long, et al. (1983)
Spillover Benefits of Ammonia Emission Reduction in Xingtai Area to the Improvement of Atmospheric PM,  Concentration in the Beijing-Tianjin-Hebei Region
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" BIAN Ze-jun, WEN Chao-yu, LANG Jian-lei, et al. (1994 )
Characteristics, Risk Assessment, and Sources of the Polluted Metallic Elements in PM,, ; During Winter in Liaocheng City »++++++=+++* ZHANG Jing-qiao, ZHU Yao, CAO Ting, et al. (2003)
Composition Characteristics of Typical VOCs Sources in the Highland City of Lhasa «+eseererressssmmssminnmni GUO Shu-zheng, YE Chun-xiang, LIN Wei-li, et al. (2011)
VOCs Pollution Characteristics and Health Risk Assessment in Typical Industrial Parks in Beijing: Environmental Impact of High and New Technology Industries
.............................................................................................................. W'[\NG ]le; YAAO Zhen’ W'ANG Mln-yan, et al‘ ( 2019 )
Analysis of a Typical Ozone Pollution Process in the Chengdu Plain Under the Influence of High Temperature Extremes —«+oeeseeeseesesesresesnennes LEI Li-juan, ZHANG Yi, LUO Yi-na, et al. (2028)
Presence, Behavior, and Risk of Antiviral Drugs in the Aqueous Environment «««s«sseesserssresssisimmini GE Lin-ke, LI Xuan-yan, CAO Sheng-kai, et al. (2039)
Spatio-temporal Variation and Probability Health Risk of Heavy Metals in Surface Water of Xiaolangdi Reservoir in the Yellow River JANG Liang, DENG Xue-jiao, WANG Xiao-lei, et al. (2054)
Hydrochemical Characteristics and Control Factors of Strontium Enrichment of the Duoqu River Basin in Eastern Xizang «+seeoeeeeereereeseenes LI Jing-jie, LIAN Sheng, WANG Ming-guo, et al. (2067)
Characteristics of Stable Isotopes in Precipitation and Its Moisture Sources in the Inland Regions of Northwest China +++exeseessereseesees ZHANG Yan-yan, XIN Cun-lin, GUO Xiao-yan, et al. (2080)
Recharge Source and Evolution Process of Karst Groundwater in Tai’an Urban Area Based on Hydrochemistry and Hydrogen and Oxygen Isotopes «eseeeseereesvesessssnneiennene MENG Ling-hua (2096 )
Hydrochemical Characteristics and Influencing Factors of Surface Water and Groundwater in the Mountainous Area of Danjiang River Basin
......................................................................................................................................................... ZHANG Zi-yan, FU Yong-peng, WANG Ning-tao, et al. ( 2107)
Hydrochemical Characteristics and Control Factors of Groundwater in Yuanyangchi Irrigation Area, Jinta Bagin s+eeeeeeereeeess WANG Xiao-yan, HAN Shuang-bao, ZHANG Meng-nan, et al. (2118)
Hydrochemical Characteristics and Health Risk Assessment of Shallow Groundwater in the Plain Zone of Deyang City =«++eeseeseeseesesrssiesnene LIU Nan, CHEN Meng, GAO Dong-dong, et al. (2129)
Spatial and Temporal Distribution of Microplastics in the Sediments of Typical Urban River Network XU Wan-lu, FAN Yi-fan, QIAN Xin (2142)
Construction of Nitrogen Emission Inventory at Sub-basin Scale and Analysis of Key Sources in Fuxian Lake Watershed WANG Yan-jie, LIANG Qi-bin, WANG Yan-xia, et al. (2150 )
Preparation of Lanthanum Crosslinked Calcium Peroxide/Sepiolite/Sodium Alginate Composite Hydrogels and Their Elimination Performance for Endogenous Phosphorus
............................................................................................................................................................ QU Si'tl)ng, SHAN Su'jie, ‘VANC Ch()ng’nling, el ([l. ( 2160)
Formation Mechanism, Structural Characteristics of Ultrafine Mineral Particles, and Their Environmental Effects ==ssssrsereeeeereereeneene LIU Zhen-hai, ZHANG Zhan-hua, YUAN Yu-xin, et al. (2171)
Research Progress in Application of Biochar-immobilized Bacteria Composites in Environmental Remediation ««+eeeeeresseeeessescienenes SUN Shu-yu, HUANG Meng-xin, KONG Qiang, et al. (2185)
Effect of Microplastics on Ammonia Nitrogen Adsorption by Zeolite in Water and Its Mechanism “++LIAN Jian-jun, XIE Shi-ting, WU Pei, et al. (2195)
Mechanism of Ultraviolet Aging Effect on the Adsorption of Ciprofloxacin by Nano-hiochar ++=*MA Feng-feng, XUE Zhi-yi, ZHAO Bao-wei (2203)
Response of Phytoplankton Communities and Environmental Factors Under the Influence of Land Use in the Wuding River Basin = +eeseeeeeereerees GUO Shan-song, HU En, DING Yi-tong, et al. (2211)
Bacterial Community Diversity and Functional Gene Abundance of Culturable Bacteria in the Wetland of Poyang Lake ** YU Jiang, WANG Chun, LONG Yong, et al. (2223)
Bacterial Community Structure and Its Relationship with Heavy Metals in Sediments of Diannong River LIU Shuang-yu, MENG Jun-jie, QIU Xiao-cong, et al. (2233)
Impacts of Treated Wastewater on Bacterial and Fungal Microbial Communities in Receiving Rivers «+oeeseeseessersnissssnnii. GUO You-shun, YU Zhong, HAO Wen-bin, et al. (2246)
Metagenomics Reveals the Characteristics and Functions of Bacterial Community in the Advanced Wastewater Treatment Process *«+«++++++* HU Jian-shuang, WANG Yan, ZHOU Zheng, et al. (2259)
Spatio-temporal Characteristics of Habitat Quality and Natural-human Driven Mechanism in Dabie Mountain Area weoeeseseereeses ZHENG Ya-ping, ZHANG Jun-hua, TIAN Hui-wen, et al. (2268 )
Hyperspectral Inversion of Soil Organic Matter Content Based on Continuous Wavelet Transform, SHAP, and XGBoost =++++eeeseesseeesrurssesinnsinennn YE Miao, ZHU Lin, LIU Xu-dong, et al. (2280)
Effects of Straw Retention, Film Mulching, and Nitrogen Input on Soil Quality in Dryland Wheat Field YE Zi-zhuang, WANG Song-yan, LU Xiao, et al. (2292)
Effects of Long-term Application of Organic Fertilizer on the Occurrence and Migration Characteristics of Soil Microplastics WANG Chang-yuan, MA Xiao-chi, GUO De-jie, et al. (2304)
Effect of Different Soil Salinities on N,0 Emission: A Meta-analysis«+«tseseseeeressesresssensnnnimnni HUANG Yi-hua, SHE Dong-li, SHI Zhen-qi, et al. (2313)
Assessment and Prediction of Carbon Storage Based on Land Use/Land Cover Dynamics in the Guangdong-Hong Kong-Macao Greater Bay Area «+++++++eeee ZHENG Hui-ling, ZHENG Hui-feng (2321)
Simulation of Temporal and Spatial Changes in Ecosystem Carbon Storage in Funiu Mountains Based on InVEST Model «+eereeseeeeesrseenee ZHANG Zhe, SHI Zhen-qin, ZHU Wen-bo, et al. (2332)
Relationship Between Microbial Nutrient Limitation and Soil Organic Carbon Fraction During Shelterbelts Construction s+« «+seseeseseseeeeess XU Feng-jing, HUANG Yi-mei, HUANG Qian, et al. (2342)
Characteristics and Driving Forces of Organic Carbon Mineralization in Brown Soil with Long-term Straw Returning ZHAO Yu-hang, YIN Hao-kai, HU Xue-chun, et al. (2353)
Effects of Winter Green Manure Mulching on Soil Aggregates, Organic Carbon, and AMF Diversity «eoeeeeeeeseereesees LU Ze-rang, CHEN Jia-yu, LI Zhi-xian, et al. (2363)
Spatial and Temporal Distribution of Nitrogen in the Liaohe River Basin and Its Responses to Land Use and Rainfall »veeeeeeeeveresseenininnen ZHOU Bo, LI Xiao-guang, TONG Si-chen, et al. (2373)
Nitrous Oxide Emissions from Ponds in Typical Agricultural Catchment with Intensive Agricultural Activityss«soeeeeeseereeseeseneeees ZHANG Xin-yue, XIAO Qi-tao, XIE Hui, et al. (2385)
Effects of Biochar Combined with Different Types of Nitrogen Fertilizers on Denitrification Bacteria Community in Vegetable Soil ‘LIU Xiao-wan, LIU Xing-ren, GAO Shang-jie, et al. (2394)
Investigation of Soil Microbial Characteristics During Stand Development in Pinus tabuliformis Forest in Taiyue Mountain = veseesesseesseemssssneneen MA Yi-shu, CAO Ya-xin, NIU Min, et al. (2406 )
Simulation of Heavy Metal Content in Soil Based on Sparse Sample Sites =«e+eesreerersesressissnsnimiie ZHANG Jia-qi, PAN Yu-chun, GAO Shi-chen, et al. (2417)

Identification Priority Source of Heavy Metal Pollution in Greenspace Soils Based on Source-specific Ecological and Human Health Risk Analysis in the Yellow River Custom Tourist Line of Lanzhou

.................................................................................................................................................................................... LI Jun, LI Xu, LI Kai’ming, et al. (2428)
Heavy Metal Accumulation and Assessment of Potential Ecological Risk Caused by Soil pH Changes in Different Types of Purple Soils in Southwest China

++++ZHANG Hai-lin, ZHANG Yu, WANG Ding, et al. (2440)

Assessment and Source Analysis of Heavy Metal Pollution in Arable Land Around an Iron Ore Mining Area in Chongqing LIAO Ze-yuan, LI Jie-qin, SHEN Zhi-jie, et al. (2450)

Health Risk Assessment of Heavy Metals in Farmland Soils and Crops Around Metal Mineg s««+seereseeseerssnenimninininn. WEI Hong-bin, LUO Ming, XIANG Lei, et al. (2461)

Effect of Red Mud-based Nano Zero-valent Iron on Remediation of Polymetallic Contaminated Soil “LIU Long-yu, YANG Shi-li, ZHAO Huang-shi-yu, et al. (2474)

Effects of Zine Application on Cadmium Accumulation in Alkaline Soil-Wheat Seedling Systems ZHANG Yao, WANG Tian-gi, NIU Shuo, et al. (2480)





