AWk vz 5 ik oA




ERERWNINREER £38% H8H
Shengtai Yu Nongcun Huanjing Xuebao ( AT
1985 £ 2 A#IT 2022 4 8 A 25 HHR
H X

O A= 3T A B S ik P A

AT A W TR bR . BT NS BRI AR (5 4%

............................................................... RIE FiHEF Ltk I M REE KA X EMH(953)
Ry -5 - R b Tt = w1 PP Ak HWEE EFS(963)
BT S ML 53 BT (ENA ) P30 T b~ BAE S Ay 2 N LI 2 Y AR Y

............................................................... OB ATH A BAAR BxE RKES ik 2 #£(972)
2T LEAP BV KAYA AL A 2 408 DXl 1 068 T 00 S AN o PR 53 -+ -+ AEE RaE WEH MERL FHEAK(983)
TR ST BRI R B A A S S B R R T BUR A R EE e R IREH(992)
“ERKH LR A AR L S RN HT B AR T AR R S HE O R R T 9 . DATLAS T L 4

------------ R WEAR OB OE KRAE RER OB NEKH FEA BMEE KT ¥ iZ(1002)
A D FIAL 2 TS R % B & SN R TR M R SR i HE S - e WAEFE IIUE I ARR5E(1010)
O F5E4R
RigMESEZE
IR RS AR S5 58 7 IR AR AT RIS TE - ovvvememmmmmmmmm REE ARZ AFEE(1019)
HRE &M RIS R T 5 S BEBR B PR TAMIT  veeeeeeeeeeemmrrreeeee e e e e s e it e e e e ZvEs AT (1030)
URT_E W S 3T MBSO A s B AR TN oo MK K R T ok MBI AT A(1041)
KB IE T M AR R L X R K AR S R GRS TBIFTE ovveeeeeeeme A H#HE ®AR(1051)
BARIPEES
CLHR U U SRR TR A R R BOHS PRBE A 7 1 G &R

............................................................ as% R#EEZE AxF X R KEHR ZARE F714(1064)

SRERHSEE
JKALHIE B3 JBE o 1 DL L) 3 AR A 7 R 8 U ) 5

............................................................ FRE E4iE XNEh BEmE I OW O REF LA (1076)

3 Pl b Ou 5 2 A TR PR TG U8 E IR E I e eoveeeemeeeenessseeeenns HikE FoeE EHE RIER(1084)
* * * * *

WM TT ] 2023 AR BTG IREEZETLY <ovveerermereeee (1040)

HAFIEASE . CN 32-1766/X * 1985 * m * A4 * 140 * zh = P % ¥ 30. 00 * 900 * 14 * 2022-08

RPHATHRE: K 0T



B GRS 2022, 38 (8): 953-962

Journal of Ecology and Rural Environment

DOI: 10.19741/j.issn.1673-4831.2022.0226

USRI AR, SR, A5 AL ST B R b . 2T S AAARE S A B 2R [ )] AL SR BREE2A 4, 2022,38(8) :953-962.

ZHAO Li-jun, LI Hai-dong,MA Wei-bo,et al.Observation Indicators of Eco-city Construction Under the Perspective of Harmonious Co-existence Between

Human and Nature[ J].Journal of Ecology and Rural Environment,2022,38(8) :953-962.

RER . RIFORTAESREAZEZAL AR R LA NRAN ETEA S A EF RORT ARSI L k% F Ao
ZEGAERE, AEFAATPREANEREHAAAALSFEAETEADKEZA—HRUHZ R ELREX LB TR 2
R =R PG ERRAEZREFARERARE  REAESKRT AR MRS AL, T ESH T W BT R
WRI A ER R B AETRN FRAERTASM L ASRAAABYILAAS SR MAERAF XM, RETEIKRTH
RRABR, FHET T ASRTEEFRR A F bk AR PR B A THRERTRAR LSS LS

Rt RAER R T EROHRE I, AR MR RZABL R FR L,

ERETERNNER: ETASEAMELENEER

WM E, 2EEY, THEE, T OB, WER, KA, NEE (AR SORSRAE I, T

210042)

WE: N5 HAFEIA R A S SO B 0 T B N A, A AR DR B AL RSBl T 2 S B3 ) Y o S A TS

3T R T A A 22 A o B AR AP RN S (AR T R SR R oK, A8 WL T AR A8 IR T 1 PR G R T AR S R
DUBLAR  BFFEAR EE T 361 A5 A SRS S A (0 2 S T g e N FE iR R, AR IR T AE B L et R A 2 re
PR3P N R AR R GBI 4 AT Y 28 Wifatn, MERKEBUORS R )y SE A5 e F iR R 3 4~
Ye 25 A TR A AR T R S W SRR R T AR AR T D RE SR T AR, LA S T A Y ] G BB AR A 4 T
BEAR bR BT AR E ) 2 42 SR SR 2%

RSB AT, WIEER; DIRRETE; ERRGEMRS; A

hESES: X835 XEARER: A XEHRS. 1673-4831(2022)08-0953-10

Observation Indicators of Eco-city Construction Under the Perspective of Harmonious Co-existence Between Hu-
man and Nature. ZHAO Li-jun, LI Hai—(long@, MA Wei-bo, WANG Nan, QIU Kuan-biao, ZHANG Long-jiang, LIU
Chen-wei ( Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China)
Abstract: The harmonious co-existence of man and nature is an important element of the construction of ecological civili-
zation, and an important approach to solve the problems related to urbanization and urban ecological environment. Facing
the demand of ecological security barrier protection and green and low-carbon transformation and development of cities and
urban agglomerations, the author has sorted out the evolution of the connotation of eco-cities and the current situation of ur-
ban ecosystem observation, studied and constructed an observation index system for eco-city construction based on the har-
monious coexistence of man and nature, including 28 indexes in four aspects: urban ecological security pattern, biodiversi-
ty protection, human living environment health, and green transformation and development. From the three dimensions of
national policy guidance, local practice innovation and theoretical research and exploration, combined with the practice of
eco-city construction in China, the study proposes a path to enhance the functions of eco-city, with a view to providing a
theoretical basis and decision-making reference for the formulation of indicators and evaluation standards for national envi-
ronmental protection model city construction in the new era.
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Table 1 Comparison of eco-city concepts proposed by representative scholars
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Table 2 Concepts, characteristics and main contents of urban ecosystem and its observation
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observation and research
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Table 7 Comparative analysis of eco-city construction indicators for different enhancement paths
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Target and Modes of Ecological Restoration in Mining Areas. LI Hai-dong', HU Guo-chang™, YAN Shou-guang'
(1. Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China;
2. Jiangsu Shanshui Ecological Environment Construction Engineering Co. Lid., Nanjing 210000, China)

Abstract: Ecological restoration and pollution control are effective measures to improve the eco-environmental quality,
while the investment on ecological restoration and environmental governance plays a key factor. For a long time, ecological
restoration in mining areas has been exhibited the phenomenon of ‘ more passive responses and less active actions’ , the
reasons including lack of investment for eco-environmental governance, unclear targets of ecological restoration and the
lack of regulatory standards all have led to the appearance of formalism in the ecological restoration of mining areas that vi-
olate the laws of nature in some regions. Focused on the needs of ecological civilization construction and regional sustain-
able development in the new era, we redefined the scope of the mining area from the perspective of ecological and environ-
mental synergistic governance combined with long-term engineering practice and typical cases. It is pointed out that the
scope of the mining area should include the areas of ecological damage and the areas with direct influence of environmental
pollution, which is much larger than only the mine pit area. In this paper it is also put forward that the concept of mining
complex should include natural resource subsystem, eco-environment subsystem and socio-economic subsystem. The differ-
ences and connections between land consolidation, vegetation recovery and ecological restoration are analyzed, and the
definition and connotation of ecological restoration targets in mining areas are clarified based on the theory of synergistic

governance and the concept of life community of Mountain-River-Forest-Farmland-Lake-Grass System. The targets of eco-
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logical restoration in mining areas include two responsible bodies including local government and mining enterprises for

eco-environment governance, and three scales including mining complex, ecosystem and site. Finally, the patterns and

characteristics of the ecological restoration in the mining area are proposed, including four categories: natural landscape

similarity restoration mode, land reclamation and reuse mode, natural park construction mode and ecology-oriented devel-

opment (EOD) mode. Among them, sustainable restoration modes include garden landscape, wetland park, green mine

construction, geological relic protection, mine park construction, etc. Ecological security and the health of the human set-

tlement environment in resource-based cities are the focal points in the construction of ecological civilization, this research

gives the answers to the confusion in the scientific formulation of ecological restoration targets in mining areas, the syner-

gistic governance of ecological restoration and environmental pollution, and the sustainable development of the region from

the theoretical and practical levels, it is of great significance for classifying and promoting * ecological conservation and

restoration based on natural solutions’ ,

environment supervision in mining areas’ .

‘ integrated restoration of social-economic-natural complex ecosystems’ and ‘ eco-
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Fig.1 Schematic diagram of mine pit boundaries
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Fig.2 The relationship among the scope of the mining
area, the boundary of the mine pit and

the complex of the mining area
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Fig.3 Setting basis of ecological restoration

targets for mining complex

3.1 =WMHEMERSEER

ZREACRIL BRI £, N TABE R 1)
Tt o R PR 2 b ff 453 55 - by I SR R B Pk R 2 b
PR AR S SO, 3 R 7R A T 2 A AT A
JU R T A 32 B AR DR B XS 44 ik X
RS BERA (K 4),

B4 SHALERSEEXESESHETLE
Fig.4 Landscape similarity restoration mode:

before and after ecological restoration
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Fig. 5 Landscape similarity restoration mode:

before and after revgetation
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Fig. 6 Land reclamation and reuse mode: before and

after ecological restoration
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Fig.7 Garden landscape mode: before and

after ecological restoration
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Fig.8 Mine park mode: before and

after ecological restoration
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Urban Land-carbon Framework Construction Based on Ecological Network Analysis and Its Space-time Evolution
Research. ZOU Kang' , SHU Yu-qging" , LI Gui-¢* , YAN Qing-wu®, BO Yan-su®, ZHANG Si-yu' , ZHANG Ding-xiang®*
(1. School of Environment and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China;
2. School of Public Policy and Management, China University of Mining and Technology, Xuzhou 221116, China; 3. Key
Laboratory of Carbon Neutralization and Land Space Optimization, Nanjing 210008, China; 4. China Land Surveying and
Planning Institute, Beijing 100035, China)

Abstract: For achieving the national " Dual Carbon" target, urban emission reduction is imminent. In this study, a
spatial land-carbon framework was proposed. Taking the land use type migration in Xuzhou city from 2000-2010 and from
2010-2020 as example, The Ecological Network Analysis (ENA) was used to evaluate the positive and negative transfer
of land-related carbon emissions and the changes of Ecological relationships. The land-carbon correlation rate was proposed
to evaluate the comprehensive impact of land use changes on carbon balance in Xuzhou city. The interspecific ecological
network between land use type conversion and carbon transfer was discussed based on the interspecific mechanism of ecolo-
gy. The results show that; (1) the main positive carbon transfer was from cultivated land to industrial and transportation
construction land, and the main negative carbon transfer was from industrial and transportation construction land to urban
built up area. (2) In terms of time, carbon transfer intensity increased and the transfer type became more complex. In
terms of space, the mutually beneficial relationship of land is distributed in subordinate districts and counties, while the
competition relationship is distributed in central urban areas. (3) The contribution rate of carbon transfer thrust is mainly
from farmland and the contribution rate of carbon transfer pull is mainly from industrial and transportation land. The land-

carbon framework quantifies the land-related carbon transfer and obtains the ecological relationship between different land
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use types, which provides a new perspective for the spatial planning of carbon emissions.

Key words: land-carbon framework ; ecological network analysis; land use change; carbon transfer; Xuzhou
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Prediction of Peaking Carbon Dioxide Emissions in Main City Areas Based on LEAP Model and KAYA Model
and Analyses on Its Uncertainty. DU Han-bei, ZHAO Li-jun, LIU Chen-wei® QIU Kuan-biao, LI Hai-dong ( Nanjing
Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China)

Abstract: Carbon (CO,) emission is an important part of researches on urban carbon peak emission prediction. Accurate
accounting of carbon emission is of great significance to achieve urban green transformation and development of urban in-
dustries and carbon neutrality. The industries in the main urban area are mainly based on living functions and Production R
& D, and service industries, and there is a lack of independent statistical data such as energy consumption, which resul-
ting in gaps in carbon emission verification. To this end, taking a municipal district in Nanjing City, Jiangsu Province as
the research object, combined with the energy consumption statistics of Nanjing City from 2011 to 2020, this paper judges
the carbon emission peaking situation in the municipal districts from the two aspects of " carbon emission influencing fac-
tors" and "terminal energy consumption calculation" , The Kaya carbon emission identity and LEAP model were used to
set different scenarios to predict the future carbon emission trend and peak time. The results show that: (1) From 2011 to
2020, energy consumption in the study area increased from 1 089 900 tons of standard coal to 2 220 200 tons of standard
coal, and CO, emissions were still in a period of rapid growth. Carbon emissions in 2020 increased by 82.27% compared
with 2011. However, the energy consumption intensity gradually decreased from 0. 324 to 0. 200 tons of standard coal per
10 000 yuan; the proportion of the use of fossil fuels gradually decreased, while the electricity consumption increased. (2)
The carbon emission intensity of the study area in 2020 is 0. 337 t + 10 000 yuan™', which is lower than the average level

of Nanjing (0.75 t + 10 000 yuan™"). By actively promote low-carbon transformation development, the research area will

W E: 2021-11-14
ELWB . P RBRIBE L AR 5L (GYZX210101) 3 “& = FALEBIRE R — AL BFFEBE H (2X2022QT043 )
® BEEH E-mail: lew@ nies.org
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be able to achieve the goal of carbon emmision peaking by 2030. (3) GDP per capita and energy intensity are the two most

important factors affecting urban carbon emissions. The research results provide a feasible accounting method for the pre-

diction of carbon emission peaking in the main urban area, which has guiding significance for urban carbon emission ac-

counting, emission reduction model optimization and emission reduction task allocation.

Key words: carbon emissions; main urban area; energy; scenario forecasts; carbon emission peaking
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Fig.1 CO, emissions and annual growth rate in

the study area from 2011 to 2020
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Table 1 Statistics of carbon emission intensity in the study
area from 2011 to 2020

B GDP Bk Tr AR 5 =R

s HERR ﬁ’i@gﬁ? W, HERE
(t- L) (t- ALY (- FIEH)
2011 0.610 9. 822 1.423 0.414
2012 0.530 13. 100 1.258 0. 369
2013 0. 499 5.975 1.173 0.351
2014 0. 467 6.257 0. 808 0. 306
2015 0.435 6.954 0. 810 0. 283
2016 0.415 4.538 0. 887 0.271
2017 0.371 10. 761 0. 875 0.273
2018 0. 357 3.756 0.725 0. 268
2019 0. 353 1. 045 0. 669 0.273
2020 0.337 4.459 0. 653 0.284
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the study area from 2011 to 2020
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Table 2 Changes in energy intensity of the study area from
2011 to 2020

GDP BE  GDP fEFE TAVAERE A{ITALAE 2=k

Oy AERIE/  HEERRE MR/ RESRIET  REAEIRIE/

(- % (- hwh) BER/% (- )
2011 0.324 10.223 1.421 9.25 0.235
2012 0.285 12.107 1.258 11.493 0.209
2013 0.271 4.909 1.173 6.757 0. 200
2014 0.254 6.315 1. 162 0. 893 0. 189
2015 0.237 6. 609 1.081 6. 969 0.175
2016 0.229 3. 647 1. 067 1.300 0.169
2017 0.209 8.496  0.982 7.970 0. 167
2018 0.204 2.600  0.944 3.909 0. 164
2019 0.199 2.347 0. 925 1.999 0. 165
2020 0.200  -0.688 0. 844 8.790 0. 165
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Fig. 5 Prediction of CO, emission scenarios in the study area under LEAP model
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Public Participation Willingness of ''Internet + Tree Planting'' and Dominant Mode Selection in Government and
Enterprise under the Background of Carbon Neutrality. ZHANG Wen-rui'* , ZHANG Zhi-guang" > (1. School of Eco-
nomics and Management, Nanjing Forestry University, Nanjing 210037, China; 2. Institute of Environmental and Devel-
opment Systems Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: To further improve the public’s enthusiasm for participating in afforestation in the context of carbon neutrality,
based on the model of knowledge, attitude and practice (KAP) and the theory of planned behavior (TPB) , this paper a-
dopted questionnaire survey and structural equation model to empirically analyze the motivation and behavior choice of pub-
lic participation in the existing mode of " Internet + Tree Planting" in China: the enterprise-led model represented by " Ant
Forest" and the government-led model represented by " Internet + National Voluntary Tree Planting". The results are as
follows : Environmental cognition and perceived behavioral efficacy significantly and positively affected the public participa-
tion attitude; Attitudes and perceived behavioral efficacy significantly and positively affected public participation intention ;
Perceived behavioral efficacy can directly or indirectly stimulate the public’s participation willingness. Subjective norms
have no significant influence on public participation attitude and willingness, that is, external environment can not effec-
tively stimulate public participation behavior. Participation willingness plays a significant role in the public participation
behavior under the two models, but the path coefficient of " Ant Forest" behavior was greater than that of " Internet + Na-
tional Voluntary Tree Planting" . Finally, " Internet + Tree Planting" should promote public participation by popularizing
environmental knowledge, creating integrated platforms and opening interactive channels.

Key words: carbon neutrality; " Internet + Tree Planting" ; enterprise-led mode; government-led mode; theory of

planned behavior; outcome efficacy
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Fig.2 Theoretical model of willingness motivation and behavior choice of ''Internet + Tree Planting"
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Table 1 Variables description and questions
AR BURIIEIS s Yty B
BEEIAH R frA R EC1  AZEHEI B RMAIE S HARFIE AL
I8 KU A EC2  AZRFTbAYAAA AR BE E AR 1818 AL
EC3 ARG RN AT A TEA R T AVE
W AEHLIATN EC4  FRIASH HATOCT PG ) BT 16 /) VR A
EC5  FIAABEREAR LW A S KA
1R PEARIEH BAIl XS 5T B A — 2 IR B
UNGEEE €] BA2  FRUHXIRIM I H TR ORI IR SR Y
LR AR 5] BA3  FIAAS G WA (e R AR
PR AT R BA4 BN SARFIR R R A S R AR S Y
ELIR DO ARLARS BRI BA5  FRIASH G+ R AT LA S AR 3 R AR A S Y
TFATAH L BA6  FIAFRAMLR JE HUR R IR ST
FARA R AR ) SN1 TR 24 R 43 NI K TR N %5 5 LR AR I 3, 3025 0
2L I PO R AR 35 B
AHRBOREAE ) SN2 WARBURFRTTH G AR S 5 EBR AR L BOR, R T EES
JINCELIR R AELARY 16 3
I ) SN3 WERBUF ST | H O BRI AR AT S 5 TR R A0S
B, A B TR0 3 2515 B0
RIANAT RRRE JRE NS SR E OEl E Ll DN s INE VU W5 = RN P e R
TR 4 R B OE2  AHICHEA R B FE R 2 A0 T LA 5 3 ) B X060 R AR 17 20 114 {75 A I
B PO B OFE3  FRAELIR I REAR AT Ay ] X ] 2 A A — 7 1) Bk
Z 5 PSR PSS BI1 TP 00 RS G O AELARS 1) DG
FE R AT R BI2 FFW LEES L N EMES)

AP BI3
EEEEML Bl4

T B ST X B d AR HEATBEK M 5T A T AR
W EEEONE A ST EE

“HD R S 51T UMM B 50 PBI-1

“ID I ARAR” S 5t E] PB1-2

IR RATH AT S5 I ERAR e SO 1 R
SR RS SRR At ISR A I i)

W A ORI PB1-3 PR A 7 A B RERE A K
R G A RE A PBI-4 PR RYUCEEN RER R
CHBRM+ AR SOSEMT 2510 B E R PB2-1 SRR B LI )+ B SCA5ARA ™ AR G A Sl AR B
2 RIS PB2-2 PHERS 5L AR H IR AL
EARLES PB2-3  SPRJAES 5L T SHAIH i [E]

EC4 EC5 31X 2 AN K I 1] 2R

BT R BT, 2% 220 £ T3 R
G, kI B o B AR R 70, BBk 5 S5
AHRHE/INT 0.4 B F#fm /b T 0.5 1Y (EC2
FECS) I8 BB 8 7 B, e 28 i 1T &
26 NI ER P AE, Hd BR T EC4 F1ECS
S [ i Ak, oA AR 1ok ) Likert5 24 i 36 I o5t
(1=%E&AFE,5=22RE) .
2.2 HHEIREN

HIF 5% 88 FH 10 5 4 of U5 T F 9% A BA - 2021 4F
T—11 AR R 2 AR B + 4 [ U554
B FEHb AT ) ) 5 TR BIE A T 1) B D K e Air

JEAE ], AR E KRR, ARSE < B
I +AEAR SR TR e . R, LR s T A Y
X IR HA Feomp et

101 K i R FH 46 5% ) 3 T 48 [n) 36 4R 245
Ay, Horp gUs R 4 38 & i 800 1y, TEZR M 4
Wi R« a4 27 IR 254 1y, JHREX &
s T4 N0, R & 1054 4y, [l 992
By, Ho A sn) 4 802 4y, MRy 94. 1% , M1 &4
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Table 2 Basic information of the interviewed sample

A 2R AR i i L BT i b/ %
Ll 3B 404 50.5
& 398 49.5
kiR 20 % LIF 102 12.7
21~30 % 435 54.2
31~40 % 223 27.8
41~50 % 38 4.7
50 % L I 4 0.5
ZHERE W XL 52 6.5
r g e 60 7.5
K& 189 23.6
AR 456 56.6
it KL b 45 5.8
ARV A 236 29.4
AR 371 46.3
YN "YN 126 15.7
MERGE 34 4.2
HoAtly 35 4.4
A <2 000 JC 245 30.5
>2 000~4 000 JG 62 7.7
>4 000~6 000 JG 250 31.2
>6 000~8 000 JT 56 7.0
>8 000 JG 189 23.6

x3 XAMER
Table 3 Table of discriminatory validity

3 SLIESH

3.1 EHERE

{5 R W T 3R R R MR R — B L
Cronbach’s @ RELF /R, HHEREMEW R T W
Cronbach’s o ZEAF] 0.7, W) F /R i 46 56
SR HI SPSS 25. 0 FRAFHAG A T A8 1 i X 1 1Y 7
e Cronbach’s o 2B KT 0.7, H &SR
) Cronbach’s a %0 N 0.911>0.7, £ BAKEE
B

RO R T 5 A 5 5 L AR AR Z A Y
WA R, O 4R bR L HE T e LA
(CR) P37 2 B (AVE) |, 45 H R 50 451
M T 3 ff > 0.60, CR {H >0.70 fil AVE {H >
0.50" 7 ANk 3~4 FoR, FT A A8 i k0 I i
T b FAT 0 3 A 5 2 B ) A R ELA A 1) 4
RERE A AR | AVE (R AR YK T 45 st
A ik (] (R AH G R 8K, 2 B 455 80 EL A A 0 1) DX 1)

I AMOS 24. 0 Ge it F %t i A 4k B2 617 B
UEEEF 08T, LA T . RO (X%) =704. 799,
HHEE(DF) =278, K75 H M EHE =2.535<
3.00, AL BEHE £ (GFI) = 0. 932=0. 90, L34
BF B (CFL) = 0.969 = 0.90, ¥ 7 — XI| 5 i 5 %
(TLI)=0.963=0. 90, i Ll 1% 22 ¥4 J5 # (RMSEA ) =
0. 044 <0. 05 , LAY LA 5 b5 12 35 B HRAE AR UE

MoZag =3

CHIRR RS IR

ZHBE BTN B0

i WO B57N  B5fE SEE FRUN
CHIEM+ AR LSRN S 5118 0.784
“I R S 5178 0.378 0. 829
Z5EE 0.177 0.219 0. 858
AT RE 0.154 0.174 0.764 0.814
TN 0.112 0.114 0.610 0.747 0. 844
S 588 0. 147 0.223 0. 681 0.739 0.591 0. 801
NNl 0.052 -0.015 0.315 0. 346 0.281 0. 395 0.789

FEEXT A G- T7 2 U (AVE) B9F IR 0 M 2R 7 s i (Rl ARG R

3.2 (RigHKIE

TEAE S R0 ) FE R b | oA 7R 8 (R 0 45155
DL Ry As i 22 [8) 5C R AR BHEAT G 36y, A5 H AR A 45
R K75 =806. 198, H H B =288, K7 HHE L
B =2.799<3.00, AL EHEE=0.924=0.90, Lt
BHIEHEE0=0.962 = 0. 90, 5 vi — X1 b 45 %1 =
0.957=0.90, i Ll 22 4 AR = 0. 047 <0. 05, 15

TS T A FE bR 38 B B AR AR v | AT DL — 2B 46 56
H AR 2800 B K

iz AMOS 24. 0 i3 Xz i #1724
i R A AR i 2 (R R R B 45 R a2 5 BT
Hr, BB NAX A RS 58 ENKRE R
B =0.157,P < 0.001; AXRS H5EENSHEIEN
PRAZEE B = 0.254,P < 0.001; AME 5B EX
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“IHIRART S 5T NI R B = 0.227,P < 0.064,P > 0.001; BAHIT AR X 2 58 M i
OmLAﬁﬁgggwfgﬁm+éax%ﬁmﬂ REBB =0.623,P < 0.001;&IITNEBEN S5

ZEITNMBERREB =0.185,P < 0.001; WM RIBMHAEZREL=0.529,P < 0.001, ZElAlHl,
WX ARS S EE N HER AN B =0.083,P >  HI H2 H3a H3b H6 H7 8% mar, H4 HS R A
0.001; EMHIEXFARS S BBMWEERECHB = BOL,

R4 FERESBESH

Table 4 Reliability and validity analysis of questionnaire

briEfl

Cronbach’s oz T2

VAR eIy e FrifEiz I S L P1H ol HEME LR
FHEGIAH ECI 0. 665 0. 826 0. 830 0. 622
EC3 0.798 0.071 18. 625 T
EC4 0. 887 0. 080 18. 861 ok
58 BAIL 0. 809 0.912 0.914 0. 641
BA2 0. 835 0.035 27.403 ok
BA3 0.787 0. 044 25.274 o
BA4 0. 857 0. 037 28. 136 ok ok
BA5 0. 803 0.034 25.566 T
BA6 0.703 0. 036 21.435 T
FHLIE SN1 0. 805 0.878 0. 881 0.713
SN2 0. 885 0. 036 27.757 * ok
SN3 0. 841 0.038 26. 007 ok
AT R RE OEl 0. 844 0. 851 0. 855 0. 663
0E2 0.745 0. 042 23. 674 ok
OE3 0. 850 0.036 28. 146 ok ok
Z5ER BIl 0.819 0.915 0.918 0.736
BI2 0. 886 0.033 30. 151 ok ok
BI3 0.894 0.032 30. 591 T
Bl4 0. 830 0.031 27. 689 * ok
“I IR S 51T PB1-1 0.799 0. 894 0. 898 0. 687
PB1-2 0. 842 0. 044 26. 883 T
PB1-3 0. 884 0. 039 26. 876 ok
PB1-4 0.787 0.036 23.323 ok ok
“H IR+ AR SRR 2 51T PB2-1 0. 603 0. 808 0.823 0.615
PB2-2 0. 781 0.110 17.136 ok ok
PB2-3 0.934 0.116 16. 631 T
n =802; # * * F/8 P<0.001,
x5 RigRIEE
Table 5 Table of hypothesis test
ik e R FrifER Il 5 L P
HI1 HEN 5 545 0.157 0.051 4.803 ok ok
H2 25825588 0. 254 0.053 5.616 * %k
H3a S 5B B MK S 5178 0.227 0.051 5.872 o
H3b ZHEE TR+ 2R 5N 25170 0.185 0.016 4. 681 o
H4 FUMIE—-S 5EE 0.083 0. 043 1. 645 0. 100
H5 FUMNE S5 EIE 0. 064 0.047 1.362 0.173
H6 AT MBS 55 0.623 0. 054 11. 068 ok ok
H7 BT I RE—Z 5 R E 0.529 0.071 8.324 s
n=802; * % * 378 P<0. 001,
3.3 XIEHARERSH WARRZMERXR, NEms 58802

Kl 3 AR A E ISR R BT LR 4> ORAE , IREEIANAI( B=0. 157, P < 0.001) FUBRAITT A
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Fig. 3 Results of structural equation path test

3.4 HABMSH

mE 3 P, AR FUME B R
AT AR e S B - ST AT RE R
2 rp AR B T EA T ROV, e AT R A 00
oM, LA E Bk Z B AHEAE DGR, Bk
15 ] Bootstrap FHAE 7 ¥4 EL 5 000 NFEAS SR 5

e

TRV A, 75 320 A 2500 A9 st A 3 0 X Ta) Ay 1
{8, Q3L 959% B A X A A4S 0, B A 85007
S RG] AMOS 25. 0 #EAT A0 K
K. B 6 AlH, EUAVEE A S A
S 5EE= A ERER, PASONE R 0,021, {H
95% EHE X A ¥4 & 0, P = 0.081, 4% A~
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iTEN

AT N AR E T ARS SR ENHS5E
B AEAE S, A RO B R 0. 177,95% A IX.
[E AR 0,P<0.001, AR B3, FEWELTE
25 R BN AR 0. 064, & {7 X A 475
0,P=0.266, HIRNA WE  BAT HUBER S 5
B AERONE N 0. 593, B E XA A S 0, P<
0. 001, ELHALN & 3, P, IR NA T R sl i 31 s
By AR S AR S A A

= 6  FRELH Bootstrap N\ AR AL IE
Table 6 Standardized Bootstrap mediation effect test

95% B A X [iH]

%S 7 P
Az B AE I P
EMHE-BE-ER 0.021 -0.003 0.055 0.081
BT A RE >SS 0.177  0.104  0.272 0. 000
FME— B 0.064 -0.053 0.183 0.266
JEHNTT AR B R 0.593  0.411 0.772  0.000
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Calculation of Carbon Sink and Influencing Factors of Carbon Emission in the “Lucid Waters and Lush
Mountains Are Invaluable Assets” Practice and Innovation Bases: The Case Study of Ninghai County. JI Rong-
ting' , HUANG Yan-qiv' , CHENG Hu®, CHEN Su-juan', ZHAO Zhi-qiang', CAI Jin-bang', LIU Chen-wei', LI Hai-
dong', LI Rong-rong”, ZHANG Long-jiang', ZENG Yuan'® (1. Nanjing Institute of Environmental Sciences, Ministry of
Ecology and Environment, Nanjing 210042, China; 2. College of Biology and the Environment, Nanjing Forestry Univer-
sity, Nanjing 210018, China; 3. Ninghai Branch, Ningbo Municipal Bureau of Ecology and Environment, Ningbo
315600, China)

Abstract: Scientifically evaluate the changing trend, temporal and spatial distributions and influencing factors of carbon
(C) sinks in the “Lucid Waters and Lush Mountains are Invaluable Assets” practice and innovation bases plays an impor-
tant role in guiding the construction of ecological civilization in the new era. Taking Ninghai County in Zhejiang Province as
an example, this study measured C sinks and emissions in Ninghai County based on the IPCC C emission inventory, ex-
plored the spatial distribution of regional C sinks, and analyzed the influencing factors of C emissions in Ninghai County
based on variance decomposition analysis. The results show that during the study period the C sink in Ninghai County
showed a trend of increasing year by year, from 43.91x10* t in 2003 to 49.40x10* t in 2018, of which the forest C sink
accounted for 88.21%-91. 12% ; the C source maintained stable during 2003 to 2006 and then increased sharply from
2007 to 2011, followed by a post-volatility decline and finally a stable trend, changing from 154.17x10* t in 2003 to
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508. 87x10* t in 2018. From the perspective of the spatial distribution of C sinks, the county-level C sinks in Ninghai

County roughly showed a pattern of “west high and east low” ; “west > southeast > north > central” ; C emissions in Ning-

hai County could be jointly explained by social factors, economic factors and “Lucid Waters and Lush Mountains are Inval-

uable Assets” construction driving factors, and the total explanation degree of these three factors was 60. 86% , of which e-

conomic factors > “Lucid Waters and Lush Mountains are Invaluable Assets” construction driving factors > social factors.

This research provides new ideas for the accounting of C sources and C sinks in the national “Lucid Waters and Lush

Mountains are Invaluable Assets” practice and innovation bases, as well as provides a reference for the future policy for-

mulation and green development for the county.

Key words; “Lucid Waters and Lush Mountains are Invaluable Assets” practice and innovation base; carbon sink; car-

bon emission; spatial distribution; influencing factors; Ninghai County
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Table 2 Animal methane emission parameters
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Study on Reduction of Reactive Gaseous Nitrogen of Compost Product by Microorganism and Chemical Additive
in Composting Process of Livestock and Poultry Manure. GU Shen-yi' , DAI Hai-yang', GUO Fan-jing' , SHEN Wei-
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Abstract: Composting is one of the effective means to recycle livestock and poultry waste, but the loss of nitrogen during
the process leads to a decrease in composting product quality. Moreover, ammonia (NH;) and nitrous oxide (N,0) emis-
sions will aggravate air pollution and the greenhouse effect. To reduce the emission of reactive gaseous nitrogen during com-
posting and improve the nitrogen content of composting products, pig manure and chicken manure were selected as raw ma-
terials for indoor simulated composting. The experimental treatments included inoculation with Bacillus strains, amendment
with chemical additives, and combining Bacillus strains with chemical additives. The results show that the treatment with
chemical additives only or a combination of Bacillusstrain with chemical additives significantly decreased the emission of
reactive gaseous nitrogen and maintained nitrogen in composting product compared with dual non-inoculated and non-amen-
ded control. In the process of pig manure composting, the NH; emission was decreased by 11% to 21% in treatment with

chemical additives only, or dual treatment with Bacillus sp. H3—1 and chemical additives, and dual treatment of B. sp.

KR E: 2021-11-14
E&UIH: ERARPAIEE(41771291)
@ WIE1EH E-mail; wsshen@ nuist.edu.cn
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H5-9 with chemical additives in comparison with the control. It was also observed that N,O emission decreased by 4% —

6% in these treatments compared with the control. The content of NH,"-N in composting products increased by 6.7-7.7

times compared to the control. In the composting process of chicken manure, the N,O emission was decreased by 25% —

26% in the treatment with chemical additives only or dual treatment with B. sp. HI-10 and chemical additives compared

with dual non-inoculated and non-amended control. The NH,"-N content of composting products increased by magnitude of

3.3-3.9. Therefore, the amendment with chemical additives only or a combination of Bacillus strain with chemical addi-

tives could reduce NH; and N, O emissions and maintain the nitrogen in composting products simultaneously. This study

adds valuable information and provides a fundamental scientific knowledge towards the green and efficient resource utiliza-

tion of livestock and poultry manure and help in achieving agricultural carbon neutrality.

Key words: compost; reactive nitrogen gas; chemical additive; microbial agent; collaborative reduction
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Fig.1 Experimental apparatus used for the manure study

R1 EBEESEEHELRBLLE

Table 1 Composting process

PIMRIE T Z 1T 28 P AE SE 30 3 N AR EE M
VLR E % 338 v i 0 1 R 0 LA 8 20 R R e Y
TEIRFF R . K DR AL 2E TR 5 R R Y (R
W) m(HERD) =15 Bom(fB2EEMF) + m(HE
B =1:12.5 #FA7FE e, IR G4 5, WE
X FHE AR ELAT G AR e S SR G I R R A R
N T AU A0 A I R, 64T R 1 40 d B3
RERES . /T 7 d b TR Y B, B IR 8 5 T & 60
°C;8~26 d Ay e i B B, Wt BE 47 22 R K7 7E 60 C 5
27 ~40 d M PRI BB B KR B AT R =

FEFEHENE (JEFE+AR)H) XEOFEHENL (RG2E+AH)
o A B o A BOER

Jb3E 1 7 i Jb3E 1 7 7

AbFE 2 A2 Es ¥ AbFE 2 b2 Es ¥

AbFE 3 Jo M Bacillus sp. H3-1 Ab¥ 3 Jo M Bacillus sp. H1-10
Qb3 4 7 M Bacillus sp. H5-9 Qb3 4 [a=aylibl M Bacillus sp. H1-10
PO Nkl HEAh Bacillus sp. H3-1

A3 6 ikl e Bacillus sp. H5-9

PEE AR A (20 ¢) GLBERES (30 o) MIBHAR W 2% (30 ) MIREY; R LI SRl T ok

1.2 HmE&E

SRR SRR, 5 25 A 09 1 MR STV P 58 AR T
NI 8 1 = A S 40 v A A =0 1 1Y) 25 1 e
B%F L h, MEREFAAEAY N, O FHEM S I 2500
i SE R AU (B (SE [ Agilent 7890B GC) -
HL A G I 28 ( ECD - GC) 43 BT 5 HE AP 2ok R B i 114
NH, B BER W 1 b, FBE B 5 b (a3 k47
S, TR B BRI A B 3 d SREERRRITG
I IR B 2 d SRAE SRR

h T R AR I A B AL 2R E 0 (GRG0
1f) .7.16.26 .40 d FEATRIMEFREL 12 ¢ FEfH, —
o TR 2= A 2, — A PR B AE - 70 °C
VKA R T IR S AT
1.3 BAMRSHT

JH 2 mol + L™ KCI #2422 NO, -
N & B2 5 A AT WA G T #r, B
P Hg 220 F1275 nm, HEEAFH NO,~-N &4
SR FH B Wy L0 (3% FRRE 58 A0 ] UL ol S B o i K
P 625 nm M E NH,*-N 2 &2 &K% H
METFRE A TINE s pH (E A1 SR (EC) 43 9 H
pH TR S G AT 52 5 A (TC) AR
('TN) & 2 A TT R M3
1.4 HESH

FFH Microsoft Excel 2017 34X 54 34 740) 4

ALEE BRI SPSS 26. 0 A E s AT 50 o bt
FHEA R 2 7 22 o0 B 0 0 22 5 8 3 1k, e e A
Origin 2018 30t #E 1 74E B1 50 #r

2 #ZR5itE

2.1 AL RMFIE A B EREE NH,HEH
TR B R £, R A B 3R 46 ok
P T M A Aok 7 b ) O B 7 A, AASEADL S B HE JE )
T VLR AL AR, DT R IE 25 Ak 2 R T[] I 2%
PR —3, AHLET Y R AR T DA B
IK R PR i 2 1 NH, " 255 A NH, IE 20
M= A R s e 8% O H S 20w ebh A &
FIARR B 7 T B, e AR AL 3 b 3 HE AT A
XS FEHERL ) NH,HEBOR SR 6 BTG TR H,
X5 JIANG %57 fUBFFT 85 ARSI HAHERCR 7 3
B 10 d ZEA7 ik NEE(E (] 2) o 2 i soRE IS4 75 T+
T TR v e B 1 T A HE O BK 3 PT R E el T HE R
B2 AR T LA K T T 300 M A I B R 2 Tt e, 3k
NH, KAEHE G TE 10~ 15 d HEBCR HGE AR, 5% )5 2
HENEZE SR B B R 3 o AR RS X T B2 R T
R S T T 2R AV A i Ak A FH 14 5k, O L B 2 3 A
FIHEAT , A LR IS #E 5 B0 b VR R 0l ss , 1
H NH HRCGE RS, SR FEHEAE h AR I AL 38
TR 42 B il 26 W F0 53 9 B BB D B. sp. H3 -1,



48 1

AR A5« PR M RIS BN 0] B 8 S o A o A 0 P R U BB

- 1013 -

B. sp. H5-9 WAL FAR L, In AL 2 B 3 A6~ i35
IS B. sp. H3-1 BcH Ab2#i A5 B. sp. H5-
9 I FH AL BRI4T BE A 7 28 M A Ak A b SICEE NH, 53508
HERRCR (1 3) o 3% AT BEAE PR AR a5 550 v s
A HAARGF R R BCR % NH, A AR SR L P PR

BEFRE T A2 B R o i o R 45 A B gt LA
—E IR, 7T LIS NH, ' &R RN K NH, 3
ATEEE R, AR 0 3R] (i Ak B RE A A 4K
] NH,HERC, I3 2 AR RCR

250 _
biES —a— S0 —e— AbFED —a APFE3 e UM e 4RTDD
T 200- v 4EHR4 - S5 o 406 | o HEFE3 v fRFH4
=1
)
0
E 150f L \
=
B 1001 L i
= g
T sof ¥ | \k
“ = 7\\
25 30 35 40 5 10 15 20 25 30 35 40
AR s i)/

BRIV 1,

&2

I IGFHEAR T T2 P EY NH HE B E

Fig.2 NH, emission from the pig manure and chicken manure composting process
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Fig.5 Cumulative N,O emission from the pig manure and chicken manure composting process
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Fig.7 Trends of changes of pH and EC observed in pig manure and chicken manure composting process
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Research on the Impact of Environmental Regulation and Risk Perception on Farmers’ Environmental Friendly
Behavior; Analysis Based on Intermediary Effect. ZHAO Jia-jia"?, LIU Ling-zhi"*" , QI Jian-ling® (1. College of E-
conomics and Management, Huazhong Agricultural University, Wuhan 430070, China; 2. Hubei Rural Development Re-
search Center, Wuhan 430070, China; 3. College of Economics and Management, Yunnan Agricultural University, Kun-
ming 650051, China)

Abstract: Livestock and poultry farming manure is a major challenge in the control of rural environmental pollution, and
the prevention and control of environmental pollution in the livestock and poultry industry is essential for the realization of
rural revitalization and low-carbon recycling production. Based on survey data of 620 farmers in major meat duck
production provinces, a Logit model was established to analyze the impact of environmental regulations and risk perceptions
on farmers’ environmentally friendly behaviors, and the mediation effect was adopted to analyze the impact of risk percep-
tion of environmental regulations on manure resource treatment behavior of farmers. The results show that environmental
regulations and risk awareness both play positive roles in promoting famers’ behaviors on treatment of manure. The impera-
tive, incentive and guiding environmental regulations and the perception of risk reasons positively affects farmers’ behaviors
on treatment of manure. The perception of risk facts and risk causing losses are not significant, indicating that the farmers’
behaviors are affected by the traditional concepts and the difference of policy-implementation among areas, and the farmers
have a low awareness of manure resource utilization. Risk perception plays an mediating role in the impact of environmental
regulations on famers’ behaviors on treatment of manure. In order to improve farmers’ awareness of environmental risks and
promote environmental pollution prevention, relevant training and publicity should be carried out under the premise of ef-
fective implementation of the promotion policies, and the breeding subsidy incentive policy should be implemented based

on local conditions. Therefore, the optimal allocation of environmental resources can be promoted, farmers can be encour-
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aged to actively control pollution, and the farming benefits can be enhanced.

Key words: environmental regulation;

intermediary effect
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Table 1  Description of basic characteristics of sample
farmers
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FINA AL 98 15. 81

A I 4 SR A3k 515 83. 06
XU i 28 4.52

RS H ST 77 12.42

1) 76 5] 45 g g iy AN F —ANERNE 2 50T, 55— 3 T ER
TSR 1 TG, S AR 2 RAY AR KUl 7 AR AE, < B2 2 T
Sy RS R , < Wi 3 0 A B R 1 T o0 S KU R 4, ISR AT LT

(3) il AL gt (AR IRAET Y R AR AET
WFSE, BEBUIRFE T A NAFAE (AR P50 SCie iR
JE XS4 ) (R EE 2 ERHE (FRFE AL SR AE 55 3l
T AR RO L) SR X A R
BRI AT B IR AL PRAT i PR R A S i

=X
AR,

(4) A5 Bt TSP R0 X A
ARG A KT BAR , 4 52 DU D158 S 4 5
A AR TSR T SR e AT 3 A
o PSRRI LY V5 YRR T (PRF, ) A
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M FRFE NS 7K MR B 35 Je S B2 BE” (PRF,) L PTG 37
BHN 28 SRS R RE L (PR, ) (9P B {EDR 1 12
FRFE ™ BFR T XS = SR 5 30 ) A P RS 3R A
QM ] 3 R W B2 E™ (PRLy ) |\ P IS 3758 75
b Je B RAR Y 2 M A JEE” (PRL, ) L I P9 5 B
15X N B IR R A A R E” (PRL, ) HEAT R A
A G DA ) JRE e e e < 29 AT B IR Ak B AE

®2 TEANRBERHA

Table 2 Variable meaning and assignment description

WD IR TS e PR T (PRR,) AL E B
AL AL PR RE LD AT 5 YL 9 AR E T (PRR,) |
“IRFE AT b A B AR IR D 5 G BB R
(PRR;) \“ RIS 24 ity KL FH RE I A0 BRI 5
R RS (PRR, ) PRI ACUEAT Rl HOR K 57
BELP X8 A 35 DAUBS Ji DR R AR, 2 i A S 7 SR
LORAERBLUNER 2 FroR

ol e TR AR o A A FR AR IR e B X ¥IfE Frifi 2%
U 5 S TA A H R AT WAL (R =002=1) 0. 847 0.361
(PRF)

PRF, PRI S50 %t 1 3875 YL A B i) ( SE A JCRE A = 15 /N I = 25, — 2.615 0.774
=3 R FE M = 4 AR K¢ =5)
PRF, PR 5 X 7K AT G 14 5 ] ( 56 42 TC R = 15 B /N8 = 25 — 2.482 0.794
P8t =3 BRI = 4 AR KA = 5)
PRF; RIS FRFE %25 A5 Y R (S8 2 TC I = 1 /g =2 — 2.185 0.705
=3 KA =4 AR KR =5)
KU 2% A5 PRL, [R] RS SR8 75 Y T 3K B R ) (S 2 TGRE A = 1 B/ NGE i = 2 3.116 0.927
(PRL) — B =3 B = 4 AR K =5)
PRL, DAL PRI 5 58 75 Y 5 ) L R AR A i € B S ) ( S8 e TG R = 14 2.342 0.771
BN =2 — R =3 BRI = 4, AR K = 5)
PRL, PRI S5 58 75 Y X N B A e B 1) 5 0 (58 42 TGRSR = 15 /NG 2.192 0. 668
M =2 — 8 =3, AR =4, R K =5)
IR D DA R PRR, G T IR AL PR AR D IR B I5 U (AR R = 1 LR 3.967 0.772
(PRR) el =2, — Mt =3; LLACHEIR] = 4 R H A = 5)
PRR, WAt E B IOE AL B RE I A IR BT V5 e (A H AR = 15 ELER 3.921 0.789
Bl =2, — =3 Lb i) = 4 AR W[ = 5)
PRR; FRIE A TR AL B R BRI D V5 Y (AR W AR = 1; LA R R 3.913 0.753
[ =2;— M =3; LhEHE ] = 4, AR B R = 5)
PRR, FEPE A A 24 R Rk D IR VS Y (AR R = 1 e 3.776 0. 868
AR =2 — M =3 LU ] =4, B B = 5)
A NFEAE 4531 Z=0;%=1 0. 877 0.328
S SEBRAE S 46. 645 8.918
AR E INF= I =2 @R =3, R R =4 2.079 0. 848
RS (s 4o IS AR = 15 KUR: 7 =25 KU A 4 = 3 1.214 0.509
FKEELEFRE FRIHZ FILAERR/a 8.205 5.974
FREH A FRPH AR AL R/ T R 17.763 38.717
FH 57 8 71 FhH 55 8 I NN 2.527 2.285
FIEWA S L FEFHWA G ZBE BN Z /% 92.835 8. 960
HLLTERE EBEMAGEHL (F=1;%5=0) 0. 842 0. 365
iy 4 R R WA BOR X AIS S8 4 T BE (AR =1 8/ =2; — k=3, Bk = 3.082 0.578
4R K =5)
R RIRL WU MR BT TS AT IR AL AL B AT I FRBE RN ) B (AR =138 2.206 1.238
IN=2— =3 Kk =4;1RK=5)
5| S RYE BUREARMET BT AT R ARG ST B (AR =1, 8/ =2, — k=3, 5 Kk = 2.989 0.597

4, 1R K =5)

2.3 HERIgE

N T ARG IR A 26 B IR A AL AT
AR DR 2K 6 U i SCAR A T ST AR A B 3R B
MU XUBS AT SR B P 2635 BT IR AL AL BRAT S B 5
M, 57 2 B T J g H o B, He rp gl R i

RFEEE R 3ETE TR AR AL BAT Dy, i AR R Ol B AR
iR I T Logit #8281, i A AU (1) BAK IR X
W

P(Y = 1/x) = P UB)

1 + exp(XB) ° (D
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K (1) W, Y RFRIE P IREE A AT o (3895 B4k AL
) HUE | A 7 IR AL AL B B, BUE 0
FonEA AT IR PR B, X MRS
IR R AR B (A2 T Ol B | 5| 5 7R PR
il 5 PRI AU = S UA T A B XU 38 2 DA 3R 858 XL
57 Ji RLDA R ) R i AR d (A AARRAIE < AR % PR 3¢
FUFRRRE | JRURS: D 6 3 R B2 28 %85 R AIE . SR P HUAR | 37 5
780 1 AR B R S L B AR RRE . 57
FHIXIR) ;B AP AE i

il B SR BB 2500 1 BARON 2507 (1 07 vk 1647
HHA RN ARG B, A A ) TR A BN AR TR AN

YVi=a, +cX +gB+e, (2)
M=a, +aX +g)B +&,, (3)
Vy=a; +c'X +bM + g8 + &5, (4)

TELRBIRIg Y, X M 5305l 3 TR 3R 5
FEVGRIRAAT A ISR R RS A o o, (0=
1,2,3) AAHCHEE , e, ABEMLAE SN ;0 b e ¢/ g, N
TR R, o ¢ S X B9 BN, ¢ ] T
MJG X XY B EAERN , a b R TEFERLN , HR A AH
K5, %7 a boc R E M H a.b 5 54
6], LA AEAE “ TR A B 5 45 a b 5 ' BIAF 5 4
B, W6 BAAEAE A 000 ) SRR RAON ™

3 ERESW

3.1 IEME . RBEIARI T SR A R FIT A
BN 54

S T AR 1A 25 SR 1 — S0 I IR e, % A2 o
PRI MERGEG . 45 R B, &5 HAS B Z A g A 56
PEREINTF 0.8, R AR Z AR fE4E 7 5
2 B ILZ N ik — 2D B 25 [ A8 & 0 AH S,
FEDCIERE T HEAT 77 22 R I R TR 300, 45 728 o 1 O 22
K K7 (VIF H) ¥/ F 10, A AF e 1) £ it
LRAEME, SRR AR A T A AT S 804 3,
i I Logit B S- B EREE AL U A KIS SR 58 P
W AIFAT R IFE A T ORAEAS T 5 72 B RS
PR AT R AT A DL A g, 45 R R T R
(RGBS 89. 01% , A 0 BE 3l 4578 B2 1Y
FHOC R B S R EPR IR AN 3R 3 i

(1) IR F5 50 P 2875 B2 IR AL AL 34T o0 1Y
S R 3 AT PR R v ) i A B L
U 015 | S A o3 3 S S PR 5, 10 B IR S R
T RIS F5 8 2% 05 9 PR AL AL AT A R EVE
e TR 1, BAACKRE a2 R RLUHIAE 5% 7K
VR, HRBC I, Ul B iy 4 7R X A RS 5
B HEAT 2875 W IR AL BRAT N A IE ) 3 R

BURE X PRI 1Y) WA 0 S, (AW SR A P BEA T 36T
AL BRAGAT O LR B | SR A R 2R A G SR
FeTS MR B, e R AT SERAL AL B 3l B 3R 055
MHITE 19%7K-F b3 HRBONIE, R B ER
SEERILAR X DAY WIS 5 B AT 2695 B IR AL Ak BAT D A
TR E RO PG IRIE 7 AT 2695 B PR A AL L
it LU NS Bt 45 A 55 SR B A | 3 3 o P
FRPH I REA T AT Ak PRATE PR AN I, T L ARG PR S 5
BELISCAR , (1 1A 06 517 B 1 22 5 280 v TR AR, fie
PRI AT IR AU AT o 51 B A B L A
1% LR H RO IE, W5 5 B A5 AL
X PRI SR P AT 2 T BT IR AL A BRAT O A IE 1A 2
FRE U I 0 2 5 5 IR AL AR B AT R AR HE
JURIE AR AR FE IR P X 26 BT IR AL AL A IA R,
PRTHIRIE B AL PR JE, HE 5 | S SR P AT 2
EIRALAL B, UG DY FRAE PR

x3 FEPHREIFITAZMEZRSH
Table 3 Analysis of influencing factors of environmentally

friendly behavior of farmers

N Logit i Bitl
ﬂ‘ﬁﬂ#&ﬂ AR A2 Fir —
R LA A R

PETHLH v 4 TR 0.678** 0.356
L el 1.158***  0.220
5| R 1.748***  0.446

B IR 2 S A -0.071 0.382
RS8N 0.193 0. 447
AU D PRI 0.635***  0.185

A NFEAE 5 -0. 149 0.413
A -0.021 0.017
AR 0.295* 0.169
RIS A i -0.449** 0. 184

FKEELBFHE SRR 0.025***  0.008
978 I NEL 0. 001 0.075
HBLFREE 0.751* 0.374
FEIHIA R ALLE  0.0427**  0.011

HSREEIE FRBEIX 38k -0.022***  0.005

Wald 655 88.25%""

R? 0.289

sk ok % SNIRIRTE 1% 5% M 10% K83,

(2) MBS IA R SR 58 2875 5 IR A AL AT DA Y
EALR TR ESE S SR o SR NS R E A IS
AR I R, XURS PR RIE T A
5 BouE T AR MBOE 2, HAAORTE , KU JE R A A E
1% 7K B2 HARKONIE , 22 W1 RUBS Ji PRI
PG SRAE R4 T 2635 B IR AL BERAT 0 A IE 18] 12 2%
SN, AR R A W o 2 8 2 B DA Ak 1
ORISR A 7 B2, 2 10 2 7 5% 98 7 %o B 355
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A TIRFEIE . S350, Ml HlE MR E &
FET5 T URAL AL BR A B BOR | A JBORH IO B 0 A
TR FRTE AT IR A AL B 4 A TR 3 T
SR T FRIE P EAT BT IR A A B BRI, XU T S
DRI S AR 97 5 1 2695 B IR AL AL BRAT O 9F
AN RTRE DR S SRAE PN AT 3R BH 2 T B A 2 HE
O KAM 25 TR R A M BT G 1 R R A
1, IS FRBE 7™ A 1 695 A0 22 77 A — U IR, X 28
TTRAR BN Z SR WS BRI, FRFE A
PRI 7 A B A R L > R0/ A A9 R, AN AU
OGRS G R GE T R, A T R E
BAS BT AAS 2] T 647 2675 AL AL B, SR 5
F DR PRI G 7 3t 5 75 G LA R of B A fidt e ) 52
MDA R, T BB N N [ 0 3 & SR IR e ¢
A A BB SR 14 S 3 R 45538, LA S i ) I )
JL, AN [ 3 XA 7 BSR4 DX 25 S | R B X
B B IRIHIR STV SR AL BE T A AN i i HL
AT AT O Ak B 52 B H15E Sy TR 0 R 5E AT A
OB Y FREH N 3T IR A AL 2 R AR,
HET R WA 2675 B IR AL AT

(3) il AL d X SR B 2 75 B IR A AL AT O Y
SN e 3 R PER ARG R ST B N B SRAE
FETTFEIRAL AL BRAT O BB W O A 3, X n] BB
SRR T e N UL LR - WalliRP S NS S S
P IR ST AN RYARIE 2R T L 50 %7, AT SR 5
EEIE AGRE Iy B AT 28 SR 2 E N
BIEA 2 N RSB SR SRR BE AU
D e Xof 2695 BT IRAL AL BRAT O R0 2 2 . — Bk UL,

x4 HAYEKRE
Table 4 Mediating effect test

SCAGRR BE |, 432 38 PR DL A2 WU AR B E )
SR, FRAE AR TR TS BT R AL A R R 1 AR AL
PEATHETS BEURAL AL B 27 SR 08 7 I T XS ALl Y
XS IR AL B £ A LR A B B 22 AR
A FRFE T RS i e B ) 7 ) 4 52 T ) 3R B A
PO G FET IR AL B, 54T BT IR AL Ab PR A 2 M
SNGE , FRIHALEE SRR LU R IR A A HE
HLIE [] {2 35 5 R 3R A P 275 BT IR AL B AT D, BB
SRR B PR, YIS 7 B 28 7 14 Ak B g
R AT 25 BT A A RN AT UM IV BRI Y B2
BT FRAH B 2 A T S TS R IR AL AL B Py G 5
SHPVIAAR L ZHZY, BE S 4 M 42 52 FR Bl B A8 5 A
FRPHE BR S5 it — 20 T il PG 2 T SR AL AL BEAY
WEAE T ELIAAR MY 41 2 RE S I8/ N AT SR 5 7Y
FRFE XU , (2 HE F7 56 7 2R 9A 2875 BE IR AL A B AT
P LA ONC P L N PN 2 VaPOl AL LE
il R B 2 T U R, 3 i 2 T BT R AR Ak LAY
AT LAY D BUR S BR5E 15 5 i AR 1T, 300 23 38 I B X
PRI SR BEL ) PR B e U, 8 AP 7 B AR, o PR S 5
AR ML A A SR B ICAR A A R8T
3.2 RUBETAEN X R A5 A ) 52 00 5 5B IR A EF AT
o)l b v iy

AR LRI 5T Al 0, PR R B 0 KBS DA R
X AT FRAE P 2605 B PR AL AL BRAT S BAT R dEAE
DRSS NI 753 7 P05 B ] 52 10 77 5 7 26 75 B AL
AL BRAT A B4 e v R B R A RO A — P AT
S, HAHSRE RN 4 R,

Ak BEA 1(0LS) FEH 2( OLS) R 3(OLS)

RE brifE 22 R brifE 22 RE brifiE 22
FRBERL 0.107*** 0.023 0.180"*" 0.031 0.083 """ 0.023
SRS T 0.132*** 0. 039
P51 0. 002 0. 041 0.015 0. 036 0. 002 0.041
AR -0. 001 0. 002 0.003* 0. 001 -0. 002 0.002
SCALFR 0.023 0.015 0.063*** 0.017 0.021 0.153
SRS e -0.043* 0.025 -0.169*"* 0. 037 -0.037*" 0.018
FrBH R
5530 1 NEL -0. 003 0. 007
HARR 0. 059 0.048 -0.158"** 0.057 0. 063 0. 047
FEPMA S FEEWA L 0.007 *** 0. 002 0. 002 0. 002 0.007*** 0. 002
55 % PO B RS -0.003 *** -0.003***
F 7.62 7.47 7.03
Prob>F 0. 000 0. 000 0. 000
R? 0.333 0.335 0.333

o o x SPRIFRIRAE 19 5% 10% /K- B35 ;. FRETHL] 55 RS DN FEB O oA - 2 At
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TERLAY 1 v BRI 37 56 5 2895 9 U Ak Ak
BRAT Ry ELAT S 2 R ), PS5 R X SR A P 2 R
AL AT LR BN ¢ 0. 107, FERLAY 2 3R
S5 T XoF SR A 1 AU DA LA I R ), A+ G Tl
HR% a 0,180, EALHEL 3 v JRUBS A1 64 [l
2B 0 0. 132 Hoik g K, 22 A8 15 1 38 55
A2 T RS IR Sy A A8 B SR P 36T
RUGAL AL FAT SN Y 52w AR AR L R O
O B R A RN R 56 T TR, R A e T b R
UL AR 3 5 1 ELYEASE AN 3 Hp | A 355 0 i
FUHRE ' B3, Hoa b5 o' 5, 2B XA
HABEREATAE N ¢/ 3, BVAEAE SR 0 b A, RS2
Sy, o A BN 5 SN B L ab/ce =
22.21% , F B PRI LI X 52508 1 3575 GE IR AL Ab B A T
KA 22. 21 % Je:3 32 KU A0 A A R0
SEELAY

Table 5 Robustness test

R Y 3G R 6 DA DA R X B 5 A o o
PO TR A AT R i B e i e A 00 3 e e 22
KIEAES A 43 Bootstrap £ 71T X [A]KC 5, & A5
DX [] B EAF KPR 95% , >R FH 5 000 Yk &2 4l
P 959 () ELAT X MR 5 07 (B I W 24 Y I
PR SRR R KU DA I PR BT R X 4
IR AR AT R 5 28 b, R A 8800 A XA
[0.280,0. 643 ], E A5 X [H AL 0, R WX A M
SRy SR -3
3.3 REEREREANEMESH

12 Fi] Probit BEIFT OLS [B115 2 Fh 75 2 %6 Pl 5%
B 280 G R Ak A 380 I B8 A AT S 5 e R R
AT TRMEPER S 4R WK 5. MAGTHE SRR,
PO B Y 1 PR FNAE S S AR el As | SR WA 145
SRR

Probit FL 7Y OLS A9
AR RS A5 A FR — —— ~ ——
S Sy B3 Rl b i B i
PRBE A iy 4 BRI 0.393*" 0.172 0.058** 0. 028
T h T 0.566*** 0. 085 0.100*** 0.015
5 5 A 0.874*** 0.173 0.174*** 0.032
BN AU 2 S TA -0. 003 0.174 -0. 001 0.025
US54 2 A 0. 064 0. 166 0.019 0.034
U S PR IA 0.355*** 0. 131 0.067 *** 0.019
A NAFFAE P51 -0.032 0.221 0. 001 0. 040
A -0.012 0.010 -0. 003 * 0. 002
AR 0.152 0. 103 0.027* 0.015
IR fi - -0.181 0. 149 -0.045" 0.027
RUEL BRI FEAHFAL 0.014**~ 0. 005
57 81 01 N 0. 006 0. 048 0. 004 0. 004
MR 0.444 " 0.225 0.100** 0. 048
FEIHUMA 5 A L 0.025*** 0. 006 0.007*** 0. 002
A SRFHE FEIH X 35, -0.011"** 0. 003 -0.003*** 0. 001
LR #5565 146.57***
R? 0.276 0.318

F TR ZE SR FR 58 7 1 98 5 1) 5 4Bl , vl g4
A — SR T] 5 R R O AR B 0 0 R A A I 22 T
HIBUR AT ARG T B (51 5 BRLH]) 7T R
IR P25 G IR AL AL AT Ry AR R, FRA P 2
1o GEIRAL AL PRRR R M2 5 15 B BURR T T £
AR % HF, FRANKEL 287 f98F 550 A, H B8 (K
Fle T HAS R B I BN E | % ARG X T
AR e B 368 SR 7 5 & ORI R S VR
THARR, — )5, 375 3% 3 F B A I R P
S8 L RIEE RS A2 AR PR EE S AT B X kAR 1 5

Wi A2 1 T HAR R AN s 5 — 5 T, IR A 7 #
B R PR R AR SR BOR E AL S HET R RN R,
X T T AR 5 N AR AR A OGP 2R, R
PEAHIRHIFTE iz I T H AR vk %t 5 | 5 2L A P 2
PEEATRR SR (R 6) o SRS 20 1 B Befhiih4h

RIS B BUR R EE R X 5] S AL 6 A
F N FRULIV T SR S R ORI S AR
TR AR SR R 20 2 Br B 2 iE T
PRI, AN TR B S LA AT ok 37 5 P 26 75 B AL
TN A RFRRE , F— R 1Ak 25 R i A
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P, L CIERR _F 0 T E AR b R S AT A 5,
oL (AR ) IR R 4G 36 (Wald) 39 52 %, 369

VepRAp AN 5 T HAR R,

®6 FEPIMEAFITARMERSH(WERRE)
Table 6 Analysis of influencing factors of environmentally

friendly behavior of farmers( Endogenous test)
5B o952 BB

At = =
REC WER RE FrifEiR

TGS ERONIEE -0.014*"  0.006
iy 4 BB 0.353*** 0.033 2.831** 1.348
b G Rib S 0.151*** 0.016 1.620***  0.586
5| 5 R 0.789** 0.374
U A IS it il oeEm cER s
Pl AE cEhH  cfER cEs s
L B % 620 620 620 620
FAa 46.86 """
Wald #:3% 27.55%"*
R? 0.521

4 MRERSHRET

4.1 R

T F U R FEIE AR 3 AT 620 1y 758 1 5 b
PEAIF ) 4 i 32 F 00 Logit #6581 23 B 855 HL I
JAUBS IR SR 58 7 3% 75 92 IR AL AL BRAT R B 52, AH
KBFFELERAT o (1) FRIE AL | U DA % 556
FEG IR AL AL BEAT S Y B R A . A5 A
A B SN T 5 5| S TR ] 4 A i SR
ZEVT GEIRALARBRAT 7, 10 IR A 2R v ) RS i PRI A
HIIE [0 520 S 08 P 2805 R IR AL AL B AT . (2) KU
TR T Ay RS = 52 55 JRURSE 483 2 DA A B 3 Ui B
B 37 A5 58 W 5 O IX 3 S i 2 5 9 52 ), 77 4
VAT TS BEIRAAL AT S IR, (3) FREERL
T3 A 52 W 7 P 14 XU AN R — 25 52 i) % B P
FETG B URALARIRAT S XU DA 7 B 358 0 1) 52 )
B P 2 TS B IR AL AT A TR A E A
4.2 HERRBT

TF 58 G2 A PR WIS 55 B i R AR e & i S A AR
SCHH R A S, WFSE A OG5 18 T S BURT
W E SRS R TRt S v &
15 TS B URAR AL A BOR RN, SRR UM 72
TG R ARAL RS AR TR R B P 6T PR
FEIH ISR | 1 25 305 e i A R B AR
JIT LABOR AT LAAR 5 5258 P 10 52 B oK 58 25 2R 58 L
il Rl T B, I 35 58 6 2 TS oK AR | R RN A
TG YA AR T 5 58 P St 2 TS IR A AL BRA T
R o FLUR BT REAS [R] DX 38 1Y) 5 98 P SR B 22 S Ak g s

TSR AL AR P ORI AR OR [ 5 R S
AR AAR 5 B H B o8 3 , BOR S L B B A7, fie
HE T IRIE R ANFE TS SR AL B AT O (HR B B R
S AL A AR TR DAy X3k 2 S5t A7 AR AN (), e 0 B85 35 il
PR, AE—E R LR T 375 P 25 e AL
AR . BT A, BUR AT DUAR 38 AS [ M DX A [R] 9
FRPRFAEBEAT PR SEE AU | T T 4R S ISR ) S92 it R
THABE ORI ISR . foe S, R UL DA A D 4 it
FRIH P AT RS B IR A PR B R S T
FRFE R I HIK - 48 T XU A R A B0 358 1L
IR IR A 295 BT IR AL BT O ok A VR
VLI U8 I ) E P OR B, IR R B AL R
) R TS BT IR A AL R R L 2 IR A
PUIABE R IR R A SO R IR, I SR A X
T AT AL A PR B A S BRI 5 B A (A
FRHE T AR B HEAT 2635 BT IR AL Ak B A 37 5 A%
fito LR LTIR 7RSI i AR B AR AN R 5 R L
T DL 20 4 R AR O B3, fie 3k 30 35 B U 10 L AR I
BRI BRI G T

S 3k
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Evaluation of Rural Human Settlement Quality and its Key Driving Factors in Gansu Province. WANG Xiao-peng,
HE Qi—ming:D ( Department of Science Teaching, Gansu University of Chinese Medicine, Dingxi 743000, China)

Abstract: The construction of rural human settlements has become an important task in the implementation of rural revi-
talization strategy. The research on the internal mechanism and key driving forces can provide scientific basis for the gov-
ernance and construction of rural human settlements. The measurement model of rural human settlements quality, canonical
correlation analysis, and ridge regression model were used to realize the measurement of rural human settlements quality in
Gansu Province. and the key driving factors were identified. The results show that; (1) The average value of rural human
settlements quality in Gansu Province was 0.238, and the proportion of counties above the mean level was 45.98%. The
living conditions, the industrial and economic development, and the governance of ecological environment in Gansu Prov-
ince show a decreasing trend from northwest to southeast. The dimension of public service facilities is high in the middle
and low at both ends. The low-level and lower-level evaluation units in infrastructure dimension are relatively scattered and
widely distributed. (2) In the group of natural geographic variables, typical load of irrigated arable land was —0. 798, and
it has positive effect on the target variables such as infrastructure, living conditions and industrial economy. All the explan-
atory indicators in the regional economic development group showed positive correlation with the typical variables, and pos-
itively promoted the quality of human settlements. In the social control variable group, the canonical loadings of two ex-
planatory variables, i.e. the proportion of residents with primary school education level-lower, and the proportion of minori-

ty villages, were —0.976 and —0. 494, respectively, which negatively affected rural infrastructure construction and indus-
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trial economic development. (3) The ridge regression coefficient of the proportion of irrigated arable land was 0. 143 (P<

0.05) , which is the key driving factor to improve the quality of rural human settlements, while the proportion of villages in

mountainous and hill areas was —0. 134 (P < 0. 05) is the key constraint factor. The proportion of villages and towns near

railway stations or expressway intersections ( P<0.01) and labor force in non-agricultural industries ( P<0.05) played

positive driving role. In the social and cultural environment, the regression coefficient of the proportion index of residents

below primary school education level was negative ( P<0.01). The low education level of residents has become the key ob-

stacle to the improvement of rural living environment quality.

Key words: rural human settlements; key driving factors; canonical correlation analysis; ridge regression model;

Gansu Province
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Table 1 The index system and weight of rural human settlements quality in Gansu Province
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Fig.1 Spatial distribution of rural human settlements quality in Gansu Province
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Table 2 Canonical correlation analysis of influencing factors of human settlements quality
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Fig.2 The structure map of Canonical correlation analysis
about physical geography environment and

rural human settlements quality
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Table 3 Key driving analysis of rural human settlements quality using Ridge Regression
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Influence of Fractal Landform on the Distribution of Rural Residential Areas in the Upper Reaches of Minjiang
River. XIANG Qing'*, HUANG Hong’ , YU Huan', KAN Ai-ke>*?V , HE Jie’ (1. College of Earth Science, Chengdu Uni-
versity of Technology, Chengdu 610059, China; 2. College of Tourism and Urban-Rural Planning, Chengdu University of
Technology, Chengdu 610059, China; 3. Research Center for Human Geography of Tibetan Plateau and Its Eastern
Slope, Key Research Base of Humanities and Social Sciences of Colleges in Sichuan Province, Chengdu 610059, China)
Abstract: Systematic study on the relationship between geomorphological environment and rural residential distribution in
the upper reaches of Minjiang River is of great significance for understanding the characteristics and safety mode of human
settlement ecological units in the eastern margin of Qinghai-Tibet Plateau. In this study, the fractal dimensions of the upper
reaches of Minjiang River at different scales were calculated based on box counting method, and the quantitative relation-
ship between fractal dimensions and rural residential areas was discussed by combining kernel density analysis and spatial
clustering. Finally, based on geographic detectors, the influence characteristics and mechanism of watershed geomorpho-
logical factors on rural residential areas were revealed. The results show that; (1) On the overall scale, the juvenile devel-
opment stage of fractal landform in the upper reaches of Minjiang River promotes the overall distribution form of rural resi-
dential areas and fractal landform to show positive correlation with leaf-like branching characteristics. On the scale of tribu-
taries and small watersheds, the density distribution of rural residential areas, ethnic characteristics and watershed geomor-
phology development are consistent. (2) Gully density is the main factor affecting the distribution of rural residential are-
as, followed by elevation. At the same time, the gully density N elevation has a significant two-factor enhancement effect.
The effects of gully density, elevation and slope length on the distribution of rural residential areas have significant interval
differences. (3) The production resources, natural disasters and landscape characteristics formed by the geomorphological
development of the upper reaches of Minjiang River affect the site selection, migration, extinction and expansion of rural

residential areas through coupling with the production, life and psychological needs of rural residential areas, and form the

KB 2021-07-20
E£WmA . ERARPAEES (U21A200987) 5 WU & 554 A SCHE R4 TSRS LI H (RWDL2021-YB004)
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internal mechanism of the natural environment affecting the distribution of rural residential areas.

Key words: upper reaches of Minjiang River; fractal dimension; rural settlements; geographic detector
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Table 1 Distribution characteristics of rural settlements in tributary watershed scale

. s MR, FVEE R/ - LY DUBAT [l gAY
1 Frns ) 1.266 6 17.72 6. 83 121 86. 78 0 0 13.22
2 THmE(T) 1.265 6 19.73 6.03 119 50. 42 49.58 0 0
3 HFEmL 1.257 1 5.98 9.87 59 44. 07 0 55.93 0
4 R TIR 1.2519 26. 89 1.90 51 100 0 0 0
5 FRmE ) 1.227 8 24. 84 4.39 109 1.83 98.17 0 0
6 U TFEGIL 1.2209 17.35 2.25 39 92.31 0 7.69 0
7 24 TR 1.219 6 45.39 4.47 203 68.97 31.03 0 0
8 SRR I 1.197 1 71.72 4.63 332 77. 41 22.59 0 0
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Fig. 6 Fractal dimension spatial cluster analysis of
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Fig. 7 Distribution of rural residential density and influencing factors in the upper reaches of Minjiang River
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Table 2 Interactive detection results of influencing factors of rural distribution in the upper reaches of Minjiang River

ANB=C A+B A ANB=C A+B [Re5q
X,NX,=0.532 0.219+0. 220=0. 439 C>A+B X, NX,=0.447 0.214+0. 216=0. 430 C>A+B
X, NX,=0.479 0.224+0.220=0. 444 C>A+B X, NX5=0.541 0.214+0. 289=0. 503 C>A+B
X, NX,=0.462 0.224+0.219=0. 443 C>A+B X; NXg=0.425 0.214+0. 286=0. 500 C>Max(A,B)
X,NX,=0.422 0.216+0.220=0. 436 C>Max(A,B) X N X, =0. 604 0.365+0.220=0. 585 C>A+B
X, NX,=0.486 0.216+0.219=0. 435 C>A+B XgNX,=0. 600 0.365+0.219=0. 584 C>A+B
X, NX;=0.460 0.216+0.224=0. 44 C>A+B Xy NX,=0.627 0.365+0. 224=0. 589 C>A+B
XsNX,=0.501 0.289+0. 220=0. 509 C>Max(A,B) XgNX,=0.584 0.365+0. 216=0. 581 C>A+B
XsNX,=0.562 0.289+0. 219=0. 508 C>A+B Xy NX5=0.661 0. 365+0. 289=0. 654 C>A+B
X;NX;=0.515 0.289+0.224=0.513 C>A+B XgNX,=0.663 0.365+0. 286=0. 651 C>A+B
X;NX,=0.506 0.289+0. 216=0. 505 C>Max(A,B) XgNX,=0.605 0.365+0.214=0. 579 C>A+B
XeNX,=0.499 0.286+0. 220=0. 506 C>Max(A,B) XoNX, =0.641 0.397+0.220=0. 617 C>A+B
XsNX,=0.566 0.286+0. 219=0. 505 C>A+B X, NX,=0.629 0.397+0.219=0. 616 C>A+B
X¢NX,=0.526 0.286+0.224=0. 510 C>A+B Xy NX;=0. 650 0.397+0.224=0. 621 C>A+B
X¢NX,=0.509 0.286+0. 216=0. 502 C>A+B Xy NX,=0.634 0.397+0.216=0. 613 C>A+B
XeNXs=0.524 0.286+0.289=0. 575 C>Max(A,B) Xy NX5=0.716 0.397+0. 289=0. 686 C>A+B
X, NX,=0.457 0.214+0.220=0. 434 C>A+B X, NX,=0.685 0.397+0. 286=0. 683 C>A+B
X;NX,=0.454 0.214+0.219=0. 433 C>A+B X, NX,=0.663 0.397+0.214=0. 611 C>A+B
X;NX5=0.463 0.214+0.224=0. 438 C>A+B XoNXg=0.744 0.397+0. 365=0. 762 C>Max(A,B)

X, R X, R Xy I, X, AR MRS X5 TR R AR, X SR UV R, X, SRR A Xy IR, Xy SR

Max(A,B) %~ A o B i KIE,

4 itig

MO IR 3 it 3 P RUBE | S A/ it R
J& oK Z o U HE RS AR T R OB 6 R 5T
BORKE  TCIE I B R B AR s IR A
AR L W R s S AL TR b B B 4R
AIHB AR EAR ) 5 30 2 SR/ N de R B AR A
Ji B R BE A | B AFAE 5 AR Ik 5 25 S 1)
BRAR YR A e RO S st 5 % 7 BT B 5
AOSCHRTE (I 9) o 1k R i T I 3 A 5 Rk
B AE A LR BEUR ™ AL B F AR R LA BRI 5

WUEFAEBAT BA 22 57, X S AN i R 2 7 A
T DAL BB O B SR A AR A, DTS WA A A T T
MEHE GERE GHTS AT K T T R S PR R
M A AT e B A 23 B PN AERIL Y

WA K 7 B BOPE R AR D E T XTI &
B L B BEIR S A LA KK R S A T R R
R A A T EEER U0 R AR X IS 43 A RE ) A
TR R P S JELRT 25 3, M A i B 7 s B AR 5
PRZSIA] T B AL TR X490 2% B B A I deR by 9]
BPAE JHATRYD, AR A B AR X R A,
BN B b A 7 A, DT (875 e P A AL



48 1

T IEA  WRVE i T A AR A J R RS (RS

- 1049 -

MELAY K [a] s B R TRT 3L i il 2 8 ) T 45 L S
il A IE , 7E R RE b SOE i SR T
S TE AR AE NI AT SRy, A6 TR I A5 2 190 465 14 R il
IR T UYL R Y S T R, A e
AT UL Y8 3 A SR B A A T B R B AT AN TR Y 22
FUKMIZEAE, Xt — s TR 2 bR 1 b B R0 2%
PRI 25 2R o AR T B KT ) A% 8 BE O R Y
A,

S

e [
ol RUbI 23
R e
o EFEN [Pk
AT LETR 3 g
m%&‘ ﬂ
; TR i
Uy mgoes | it Ik

e A 1 AFEmER R,

R

B PLps
A7 R

BT

9 SAAMIRE BEXRANERSSDHEI YL E
Fig.9 Impact mechanism of watershed geomorphology

development on rural residential area distribution
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Study on Freshwater Ecosystem Service Flow in Watersheds of Southeastern Fujian under Water Pollution Stress.
CHEN Zi-long', LIN Jing-yu', HUANG Jin—liangl‘zi (1. College of Environment & Ecology, Xiamen University, Xiamen
361102, China; 2. Fujian Key Laboratory of Coastal Pollution Prevention & Control, Xiamen University, Xiamen
361102, China)

Abstract: Although freshwater ecosystem service flow regarding supply and demand has attracted wide attentions, few
studies have considered the influence of water quality regulation service on fresh water provision service flow. The water-
sheds of southeastern Fujian are disturbed by human activities and typical water scarcity have been caused by pollution.
Based on supply-demand analysis, InVEST model and scenario analysis were used to quantify ecosystem services supply,
demand, and flows within Huashan Creek Watershed in Pinghe County, where freshwater ecosystem services are strongly
affected by the intensive agricultural activities. The interactions of freshwater provision services ( water quantity) and regu-
lation services (water quality, taking nitrogen pollution as example) and their impacts on freshwater ecosystem services
flow were addressed both at watershed scale (i.e., the natural status) and political scale (i.e., the proposed status). The
results show that (1) In the context of watershed scale, the ecosystem services flows were 4. 59x10° m® | and decreased to
9.9x10” m’ under nitrogen pollution stress with the reduction rate of 78.43% , while the paths of flow were not affected.
(2) In the context of political scale (i.e., the proposed status) , the dynamic flows of freshwater ecosystem services were
about 4. 63x10" m’, and decreased to 4. 02x10” m’ considering water regulation services, with a reduction of 13.17%.
Water quality have changed the supply and demand of ecosystem services, and subsequently altered the path of flows,
which switched Xiazhai County from supplier to beneficiary. The results of the study could be references to the researches
on ecosystem services flows and provide guidelines for regional/local water resources management.

Key words: ecosystem services flow; InVEST model ; scenario analysis; flow analysis
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Fig. 4 Simulation of nitrogen output and water quality reduction ratio in Huashan Creek Watershed

3.3.2 WEMRS . iS4 R

SHERFEIR KL 25 IR 55 72 B SR M TV 19 i B 2 0K
BRSSO, T KRR B A i S —
R T &I IR S i (B 6) .

TEANT K BT 38 1 50T AR IR 55 Ui 1 A
I F5e /N B8 - U0 38 43 300 2 o s 9 46 (1. 33 % 10°
m®) | AR (4. 9x107 m?) , HiA T i v 7e
R 55 i N 5. 29x 107 F] 8. 59%107 m* N5,

FEK TR E 15 57T, 45 F I8 W e IR 55 I
4137 BIAS [ R B 06K, VS A IR 55 W o i R A /Iy
(84l o3 2 R A ( 2. 84107 m? ) AT LLiA%

BEIIE(5.70x10° m*) | H A & BUEAE IR 55 U i A
8. 79x10°F 2. 15x10" m* N5,
3.3.3 WEMRS R 2 BT BURITS TS
RERGEIR KA 45 Mk 55 7 DX 8 1) 7K ¢ AL 55 °F
HFOR N WU B O, T DR K B S,
— L0 T4 S AT BUR T IR R IR 55 i i, A5 OR
mE 7 fis
TEANTE JEOK BT 38 B 5 T, AR IR 55 i i A
KA/ 2 BT AR B 8. 97x 10" m” | g
4.43x10" m* , HoAx © BB AE IR 55 T B AN 7. 50x 107 5
8.62x107 m* AN4E



48 1

WRFFRESE . K BT [ R e s DX i Bl /K A A5 R G IR 55 Ui 52

- 1057 -

240 307 N ETEMRSS fiEi/ (- hm)
#5:10 794

fi:-2 205
o 24
24° 25' Nf——— S 413 L

24°20' N

24° 15" N

24° 30 NF AR 55 B € md - hm2)

24°25' NF—— 4R

24°20" N

24° 15" Nf

(a) JoKBUHa T 5

L L
117°05' E 117°10'E 117° 15" E 117°20'E 117°25' E

F:6 226

k-8 721
e

1 1 1 1
117°05"E 117°10' E 117° 15 E 117°20'E 117°25'E

(b) KT 5

5 RUZBERBER/TKRBE THRKBERS RS
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Characteristics of Zooplankton Community Structure and Its Relationship with Environmental Factors in
Hongjiannao Lake. BAI Hai-feng?**" | SONG Jin-xi’, LONG Yong-ging’, LIU Gang®, ZHANG Xing-lan*, YUAN
Yong-feng" | LI Yin-di* (1. Shaanxi Insitute of Geo-environment Monitoring, Xi’an 710054, China; 2. Shaanxi Xi’an Ob-
servation and Research Station of Ground Fissure and Land Subsidence, Ministry of Natural Resources, Xi'an 710054,
China; 3. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity/ College of Urban and
Environmental Sciences, Northwest University, Xi'an 710127, China; 4. Yellow River Fisheries Research Institute of
Chinese Academy of Fishery Sciences, Xi’an 710086, China; 5. Liaoning Province Key Laboratory of Hydrobiology/ Col-
lege of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China)

Abstract: For understanding the zooplankton community structure characteristics and the state of the water quality of the
Hongjiannao Lake, and to scientifically protect the desert lake ecological health, an investigation of zooplankton community
and water environment in Hongjiannao Lake were conducted from 2016 to 2017 ,and the seasonal variation trend and influ-
encing factors of zooplankton abundance and diversity were analyzed. A total of 35 zooplankton species belonging to 30 gen-
era were identified. The rotifera were dominant in the species composition, with accounting for 41. 6%. The main dominant
species were Vorticella microstoma, Notholca labis, Polyphemus pediculus, Moina mongolica and Sinocalanus dorrii. The
seasonal variation of number of species showed a trend of winter > spring > autumn > summer. The annual density of zoo-
plankton ranged from 4. 2 to 326.3 L' with an average of 61.9 L', and the annual biomass ranged from 0. 001 to 1. 138

mg + L™ with an average of 0. 193 mg - L™'. There was a seasonal difference in zooplankton abundance, showing the char-
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acteristics of summer > autumn > winter > spring. The mean value of Shannon-Weiner diversity index and Pielou evenness

index were 2. 040 and 0.712, respectively, indicating that the diversity in autumn and winter was higher than that in

spring and summer. Canonical correspondence analysis show that water temperature, electrical conductivity and dissolved

oxygen were the main environmental factors that significantly affected zooplankton community distribution. According to the

biodiversity index and the comprehensive trophic level index, the results show that the water quality was moderately pollu-

ted and slightly eutrophicated in Hongjiannao Lake. The control of water quantity and the management of water quality had

great influence on the zooplankton community structure. The results of this study can provide a reference for ecological pro-

tection and water resources development in Hongjiannao Lake.

Key words: Hongjiannao Lake; zooplankton; community structure; water quality assessment; environmental factor
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Table 1 Seasonal variation of water body physical and chemical parameters in Hongjiannao Lake
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2% 0.01+0.00" 1.24£0.09*  1.55+0.12" 0.18+0.03*  0.33x0. 06" 12.75+0. 42" 368.55+11. 11°  1.03+0. 15™
Bz 0.01£0.00" 1.13+0. 05"  1.36+0.06° 0. 14x0. 03" 0.25+0. 06" 10.51£0.47°  215.83+12.93"  1.40+0. 19*
478 0.01x0.00" 1.01+0.30° 1.39+0. 11° 0.16=0.04®  0.3320. 06 13.31+0. 77> 214.85+27.61" 1.12x0. 13"

A — B b5 35 SO NE FREAR R R AN R 215 ) S AR 22 53 .35 (P<0.05) .

2.2 EEhIEHE
2.2.1 RIS RN IS L S AR R

PR 2T PR A 2L R SRR s 4 K35 30 )@
35 Fh, Hode iy 12 J§ 15 b, o5 B R 2R S0
42.86% ;R AE S 10 J@ 11 Fl, &7 AR 2R B0
31.43% ;K5 4 )8 5 Fh, 7 S APy 14.29%;
R4 JE 4 Fh, 5 BN 11. 42% , TRIEEhY)
IS RS 8] 2R AL an & 2 firzs, H A0 H10 4E 2 Fh
FKBUIRZ H6 IR B> o HT Bk R 26
iz A 14 Fh Ho B w1, A
TN AR KR R 2 R 24 T IR
B &7 33.33%, 58 B 33.33% ; KR BTRIGsh )
P B /b A 10 B JEAE S 5 30, 00% , 56 L
50.00% (&1 2) . IFIEsh PR IS0 BURT 25 22 AN K,

MR = AL (2 2 K 2) .

CLOg I Ui SO0 R LS HURD A S W
F, R AREFAE 8 Fh, 735 KIS IE I 48 HU( Notholca
labis) PRI 5 B ( Colurella uncinata) A5 FE
¥ ® ( Brachionus angularis ) | K2 EBR R
( Synchaeta longipes ) . J& 5Z HE % HU ( Notommata
pachyura) M2 H %8 B ( Keratella cochlearis) %
Z R 5 W ( Polyarthra trigla) V5 3 M58 B ( Notholca
tibetica) | JEUESYIILITPAT 7 T, 53500 A ) 1A B
H (Euplotes eurystomus) M2EIE i 5¢ H ( Lesquereusia
spiralis) 2k 2 WL ( Strobilidium viride) \FPAELIEA 5
M ( Tintinnopsis sinensis ) . P\ < B 48 B ( Cyclidinum
elongatum) /N4 B (Vorticella microstoma ) FIVET i
JI A L (Acanthocystis aculeata) (36 3) , S4FEPLEFD
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5 K& B OH B o M

%38 &

A9 R ALHBELE 0.023 ~ 1.038 Z[H], Hih & Z 4]
P2 ik 9 Bl RFEAE 0.022~0. 221 Z [H];
FHFRZ, 9 6 Tl LTS T 0.024 ~ 0. 094
Z V6] AR A 4 Bl 400 1 R R
o R 2 R R BB K IR 3 ( Polyphemus
pediculus ) F137 L 23 7K % ( Sinocalanus dorrii) , 1%
B sh Wy 0 35 dse i O R 28 1 BRAE BK 3, D /N 1 4
H R EE R 0. 221

x2 AWEEZHENVHEERRS
Table 2 Species composition and distribution of zooplankton
in the Hongjiannao Lake

eSS dT BEHEFEKE &F

JE A3 ( Protozoa )

/INCVP 5 ( Vorticella microstoma) S1 + + +

23 20l M ( Strobilidium viride) S2 + + +

EF ORI R (Acanthocystis aculeata) S3 0 + +

JECR 24T 1 ( Tachysoma pellionella) S4 +

FEARIE 72 1 ( Centropyis discoides ) S5 +

YR BELS L ( Cyclidinum elongatum) — S6  +  +  +

S5 5 I 2 ( Heterophrys radiata) S7 +

[#& %74 D B ( Euplotes eurystomus ) S8+

0] ZBR 384 D H( Euplotes patella) S9 +

WETEIE i ¢ B ( Lesquereusia spiralis) — S10 +

FR AR S 5T B ( Tintinnopsis sinensis) — S11 +
% 1 (Rotifera)

15858 B4 B ( Brachionus angularis) — S12 + o+ +

FYR LS . (Anuraeopsis fissa) S13 +

W% 22 46 B ( Polyarthra trigla) S14  + + + +

FEI HARL S B ( Monstyla bulla) S15 +

KEPEBE H (Synchaeta longipes) S16 +

YK SRS HL ( Trichocerca elongata) — S17 +

HIEWEFE H (Lecane luna) S18 +

FARBE 4 1 ( Colurella uncinata) S19

JESMERS 1L ( Notommata pachyura) S20

P48 1 ( Notholca tibetica ) S21 +

R 48 1 ( Notholea squamula) S22

JBIE M58 1 ( Notholca labis) S23

Wk 58 1 ( Trichotria truncata) S24

it 158 6, %8 1 ( Keratella valga) S25  + +

WEIE 10, F 48 R ( Keratella cochlearis) S26 + + +
#5125 ( Cladocera)

K KR % ( Polyphemus pediculus) S27 + +

TR NG B3% ( Bosmina coregoni) S28 +

56T BRIE 1% ( Moina mongolica) S29 + o+ o+

Z RN 3% ( Moina macrocopa) S30 +

AR ( Simocephalus vetulus) S31 +
e 22 (Copepoda)

B EI K F ( Paracyclops fimbriatus) S32  + + +

G RLAEYT K ¥ (Sinocalanus dorrit) S33 +

JFIKACHEIK & (Arctodiaptomus salinus) S34 + +

BB BIIK F ( Cyclops strenuus) S35 +

“+ T FRORFEZ RN,

2.2.2 VRIS A Y

CTHE I 45 R AT VR U S R AR AR LR
4.2~326.3 L' AE{E R 61.9 L7, Hip kg L 2
B AR RIS A Y 41, 48% , e L
LbA/N, R 18, 44% , K ZRTRIESh 2 B B R K,
H126.8 L7 H kB RIS 48.82% , R/, N
15.1 L7 Horp B R 2 1 42.22% , T sh i) 2% A
A EME S ESKFS>HER R EE
EN 2R B E (P<0.05) (K 3), =543 I, HT
PRSI AR S RO, 119.6 L' H8 fe/hh,
26.0 L & A s PR s )% B A AE ] i 25 57

TRUE S ) A AR AR VI A 0,001 ~ 1. 138
mg * L™ JAEPI{E M 0.193 mg L' BRI KA
XK R R EA S E Y R R R 79.27% |
13.47% 7. 25%F1 0. 518% , 2 77 sh ¥ 4= 9 i
P fc i, M 0.528 mg - L7, Hoh kg R 2K
80. 68% ; HZ MK, 7 0.036 mg - L™, Hidh AR g 3%
17 75.00% , A4 2 AR Ak b e 5 %5 AR R] (R
3),F 2R BE(P<0.05), 25E453 L, HT 77
ST YRR, R 0.352 mg - L7 HS e/,
$450.029 mg - L7, VA SRS A W B A
(K 4),

H6
—— 2 - L —A— B -4,
HI~H100RFE S

301 gk mEvESY mith Ok ek

% PE e %%

B2 FHEHMMETESHINEITEL
Fig.2 Spatial and seasonal distribution of

species number of zooplankton
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x3 AWEFFIYRBMETENL
Table 3 Seasonal variations of dominant species of zooplankton in Hongjiannao Lake
) IS A
s R H% A K2R
[ A b R ( Euplotes eurystomus ) 0.027
E1 IO B L (Acanthocystis aculeata) 0. 024
/N 8 ( Vorticella microstoma) 0.048 0. 221
YK LS 1 ( Cyclidinum elongatum) 0. 025
AT R ( Tintinnopsis sinensis ) 0. 042
£k 20l B ( Strobilidium viride) 0.033 0. 054
WEETE e 5¢ 3L ( Lesquereusia spiralis) 0. 026
JETE 42 L ( Notholca labis) 0.092
A28 48 B ( Brachionus angularis) 0. 043 0.052 0.022
KEPET 4R 1 ( Synchaeta longipes) 0.028
T 38 48 1 ( Notholca tibetica) 0. 030
5% 22 46 B ( Polyarthra trigla) 0.029 0.020
W2H A7, F 48 1R ( Keratella cochlearis) 0.023 0. 056
JESEHESS HL ( Notommata pachyura) 0. 045
AR A H ( Colurella uncinata) 0.023
TUE KR 3% ( Polyphemus pediculus) 0. 098 0. 185
ST BRIE 1% ( Moina mongolica) 0. 030 0. 094 0. 034
EMBLEI K F ( Paracyclops fimbriatus ) 0. 026 0. 068 0. 027 0. 029
G REAEHT K 2% ( Sinocalanus dorrii) 0. 138 0. 183
JFIKALEEIK & (Arctodiaptomus salinus ) 0.033

400

300+

= 200f

2.040, 2 AL FEE M 0. 043 ~ 3. 465, =575 (b 5 LK
F>XFS>SHBESHEFZ MEHSFEANELREH
(P<0.05) . JZAL{E A 0.043 ~0. 910, 4534 {H K
0.712, F WAL R MA TS ESHES>H FE, U
T EM R, E Mo L H 5 R E B LAERK
ZEW HL, S/MEITEE 20 He., J fe KA B

100} & \
. ESpme

0.8F
0.6
0.4+

0

P (mg- L)

e

P 1 TR 43 B BN BRI AN /M, T HESR 7R 50975 53¢ X [A]
D7 HE PR 2R X R AR B 1 TP
B3 auiEZFshEENENENETEN
Fig. 3 Seasonal variations of zooplankton density and

biomass in Hongjiannao Lake

2.2.3 FhZREE
TR 8% Shannon-Weiner ZREMS 50 (H') (15
SIEEFREC(T) M BT AR WK 5, HAEBE R

TEEZ1) H1  H6 5] JE 8 B0/,

350
300
250
200
150
100

L

LW (mg- L)
(=)
~

3

O A% 22 | e 4%,

L

! i 0
H4 H5 H6 H7 H8 H9 HIO

A AL

4 IS FHHMEEMEYENT HEL

Fig.4 Spatial variations of zooplankton density and

biomass in Hongjiannao Lake
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Fig. 5 Seasonal variations of zooplankton biodiversity

index in Hongjiannao Lake

2.3 EFHEIYERERTFHXER

DCA AR, HEF AN 4 AHEFfil 6
FE e A 43 R 2,70 F12.97; RDA 4328, &
RN 4 AHE T il b BE s KRB 530 R
4.07.3.70 fi1 10. 19; R ] CCA #EATE Y RETE 53R
B Z [BIAH G AT . IRBE R il i PCA 4r BT e
RECEZER 9 AN F#E4T RDA A1 CCA 43#r. 40 #r
S5HR A 1 HER RN AR 2 HEY TR e sh P A
BT Z [ A AH SE R B 1, M S PERRAR 5
(FR4) 2 DYFPHET Bl R OC R BOR 2 IR
HEFF SRR AHOC RN 0, FHOCHEARAR /I, F B HE
JPas SR 5 BERSAR t Hh S W AP S R I T 2
[ AHH X Z . RDA Fll CCA Z Rk R 743 #r Fi 52
FERIEE IR R, SD Al EC X & Z 17U sh P i
P& 23 [A] A3 AR S0 535 (P<0. 05) , Zr ke 1 12. 1%
9. 6% 115 B i ; pH {E AT SD X4 Z= 77 iiff gh ¥ i
P23 (843 A5 . 35 (P<0.05) , 43 il Be 1 9. 2%
F18. 5% {5 EL& TP 1 DO MR X B Z= 0%k sh i)
FETE 23 8] A0 A S W B 3 (P <0.05) , 2y Bl B 1
21. 4% 19. 7% M5 Bt ; NH, " -N ¥ FEFT COD,, %
FRZ= TR S 0 25 0] 43 A s ) B 2 ( P<0. 05) , 4%
R T 22. 0% 19. 8% 115 B, WT . EC 1 DO
VR B X 4 A VR Ui Bl W B TR B A5 o A s i I 3 (P<
0.05), 4> BB T 41.8% . 18.2% Fl 17. 6% W15
B,

7% SD 555 1 HE R Sl A 22 1) AR O 1 4

5k 5 2 HEFR SRR S EC Z [ AIAHE R K, &
Z= pH {EH1 SD 555 2 Hep S Ah Z ) B A B )
MK 6) . BEH 1 Hip 5 DO il TP
W RE Z (B A OCPE e o, B4 1 HE)P S NH,*-N
WS Z [BIFFERm B SOAHOCHE  EC 556 2 HEP ity
T Z A R B 1Y IEAHOCHE (18 7) o 4R
N, WT EC 555 1 HE PR 22 [0 7 3808 1A 5
PRS2 HEP S DO YR B IEAR SRR K (1K 8)
SYREEE R R 2 e B A 58 R e RN L
KIS DO WA WT S 1EAH G, Ui WT F1
DO e B AR S M 5 B ORI g A 54
A FRRE ST AR M4 B EC R 7AAHE, R
B TR RO A B R R E s St R R
5 WT 20AEC, B H 2 S ANERR N gh il R
SRR bR A S R RO A R
AR IR K &5 DO MR B TR e, I
EORTEA AR P AT

F4 AIAENHEFRSFEERLZ RN SREEFH
P 8] B 1R 5 1
Table 4 Eigen values and correlation of zooplankton

species-environmental factors on the first two axis

) [HEE87S: IS HEE N T
T 2 S AE \ o s
FE R sz W2t
FZE 1 0.340 1. 000 34.0
2% 0.241 1. 000 58.2
HZE 18 0.448 1. 000 32.4
$2%  0.376 1. 000 59.7
®E H 1% 0.458 1. 000 27.7
2% 0.325 1. 000 47.3
KZE W1 0.414 1. 000 41.4
2% 0.202 1. 000 61.6
SAE B 1H 0964 1. 000 38.1
2% 0.862 1. 000 72.2

3 it

3.1 FiEEhEEE S HFE
PRSI S AN SZ K 3R K 3 1 Kok
SCENZS IR | it L ik 2 3] 7715 55 4t #2s Ja] AR Bl Y
IR0 AR A S BN R Sl T SRR S
o A R, 3 2 SR AT X PR S o AR B A X
SIS TR T 5 S 1 VR S TR A A B 5T
BER— B R WL o T s W e 4 AT L D7
JRCR AT P9 3K PR AR, 20 BT 3 30 3 ) AT K 4
A7 AE W A 21 22 57, X5 I I 19 2= P
A 5C KRR, A2 W A AT SR R ) B A
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TR sh i K S P &K BT DL E 0%
T st (1 % B A HL Al 245 K 2B R i A 2Ry
T, T 5 R A 5 20 A B VT A 3 T T A A 4 R
EN S O &= AR TN R S Vi @ A b LR T
TR AR A T A, T B K R A R
TSRS i 38 % | A Bt el 0 VA K A T8, K
B, %R sh W B B R AT TR RE, BRAR T RKA
PRS0 2 B A it e 28 ()40 A b, 2068
P UES  BE VE S B S B T B X P T N SR B
WX, Hodr  H7 A H10 43 507 388 W AR 4 X RS sk
DX, K P 28 S 5 6 A Sk A T B3 sh3 Jin 1K
PR E SRR R ML 5 o, 107 0T Vi A T R
shEF S R ) YA K BT I s W A R DL g
W L H bR 22 B Ol SR Y JOK R T

1.0

H9 R

H5
o

IN oH 1

<

& o oH7

Z H4® o

a H2 H3

= o

-1.0

1 (34.0% ) 1.0

24T PR ER SRR A O R A 2 RRR R R AR
PP LIS B K LB KRR B i LA K
SRy 2 3k R T g R AP K A LA TR 2
X W LT A o 7K A% 118 6 B 1 5 97 Uife 3 40 T 5 45 4
FRIEARAE— B AR SEME ) B 2R B Wik 4
Bl P PR Bh A S B R S 2 () — 2, T 4l ik
BRI BRI A0 O B R R R 2
B SR B R, TR Wik
Y RIEAHFESRTEK S, FE RN N EKSEE
B BEARIE T A B AR, KR B B A R G
TR T FEE BY, A K A Y IR T
EPEA T IT R, TR S R R SRR BT Bt
#1994 AE RN KK 31 A, 2008 AE U F] 11 F
2013 4EFEARZ 8 Fp 20
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RDA ordination diagram of zooplankton community and environmental factors in spring and winter
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Fig. 7 CCA ordination diagram of zooplankton community and environmental factors in spring and winter
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EH W FCIRNT I s A 288 7t = 36 A (1
A LT 20 22 90 AR, BBk IR
i P18 A 285 B8 TR RIS M 48 B R T I Ui 3h
T BT RN 25 M AR s AT — 2 i 7
3.2 BEIYEELEMERERTHXER

WA R IR B VR S5 10 )2 2 Fh
BT KT e [ FN 25 (]9 81) 2R A VR FH B 25 51, %
A S IR 0 A8 AL BB A% 388 2 A0 AR A 7 5R s AHE ABUAR
M1, 7E AR 22 85 IR - AR AR S AR A
UL HERREER TR WT S 50 7R U sh ) i vk
SRR E M T AR S R G, WT
— e I 2 P X eV Sl A 1 R R, —
S ELHEA 0 5 0 T i B0 0 1 A A R A R VR L TR
T s B B S A | 5 — i 1 i T
W= B R ) 22 5 W i S A 0 B R R AE )
ZT R K IR A D 2 AR b 6 I iE h 0 1 T R TR R R
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YR R, SECLE T & LY
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TR EE SR, I A R R 2SI A A A
N REAS R - tb S e 1 30 o A8 3L 0E A K AR 1 B T
SR TR NI Bl S X ) T AR LR
T, D s B pl ) KR 1 A R 2SR B —
AT AWK A BB A A AN (B R
UTATESHE WA X il Vi 16 20 B4 o e | 9890 X ) 320 A o ) 34
%, DA RS U K P TT I b K Bl 480, it i K R i
it B - R R B, AT XV i h 4 0 B v 4 A
TR, S B DA Sl R A R () A
IR JEEAS s RN R [ 72 o ) T2 B ) SZ K - B
F AR I
3.3 EFiE SRS S KRS EIERN

WA s B L R BONIN A S R G Z B 0EIR 1B
HAS R E DR kAL, i~ A — R 51 3 55 )
ROT DRI B E TR AR B A TV SR
THE B IR RRAE P, IR 4 H 42 o 1 it 2 A 4
WA A A= A IR S5 T RE , il WA A SR AR BUR
BOZERE 20 m i R A R B, B SR LR
2011 AFEMS G Prdi e, 45 2013 4R BEAR— B, T BE
S T DX A ML 25 0 a2 R s SO Y R %
AERRAE S AR R R EEF AN, 5T IRiish
Yy — B R RN ARE | 200 R S K,
XEEFRRESIEEBOT M S5 R A —B, A E TR
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XFPEMaE R — e, R T AR W 2
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AR LY N WS SR TR I c (== A 1T
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IR AR KRS SRR 2011 AR E B FRK
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i b FRARTHE AWK, I T LR s g
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Effect of Flow Disturbance Intensity on Nitrogen Release from Bottom Muddy of Plateau Rural Ditches. ZHENG
Shu-jun' , WANG Tie-yun' , LIU Yun—genm@ , DU Peng-rui' , WANG Yan'"?*, JIA Yu-jie' , WEN Ming-fa® (1. College of E-
cology and Environment, Southwest Forestry University, Kunming 650224, China; 2. Yunnan Key Laboratory of
Ecological Environment Evolution and Pollution Control in Mountainous Rural Areas, Kunming 650224, China;
3. Yunnan Deyuan Liichuang Environmental Protection Technology Co. Ltd., Kunming 650041, China)

Abstract: To investigate the effect of hydrodynamic disturbance on endogenous nitrogen (N) release in plateau mountain-
ous rural ditches, N concentrations in overlying water under various flow disturbance intensities (0, 5, 15, 30, 60 L -

h™") were analyzed by a simulation experiment. The results show that: (1) Sediment N can be released into overlying wa-
ter by the initial hydrodynamic disturbance and reaches the highest values of NH,*-N and TN at 5 and 60 L + h™" flow dis-
turbance intensity, respectively. After 30 days, N concentration in the undisturbed water was higher than that in the dis-
turbed water; (2) Sediment TN contents increased with the increasing of disturbance intensity, which however were lower
than the background values, showing 0 < 5 <30 < 15 < 60 L - h™"; (3) The contents of different forms of transformable
nitrogen (TTN) were in the order of strong oxidant extractable-N ( SOEF-N) > strong alkali extractable-N (WAEF-N) >
ion exchange-N (IEF-N) > weak acid extractable-N (SAEF-N) , with releasing tendentiousness of IEF-N > WAEF-N >
SAEF-N > SOEF-N. All N fractions of the sediment were at the lowest values under undisturbed treatment, indicating that
the disturbance of flow benefits the N settlement in sediments, thus decreasing the risk of N to the surrounding environ-
ment.

Key words: rural ditch; sediment; nitrogen release; disturbance
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Fig. 4 The concentration of N in ditch sediments under different water flow disturbance intensities
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TE ALY
x1 LBXEESHARKERNEXRY
Table 1 Correlation of nitrogen concentration between
overlying water and ditch sediments
i/
LK
TN IEF-N  WAEF-N  SAEF-N  SOEF-N
TN -0.98"* -0.733 -0.878 -0.755 -0.956"
NH,*-N  -0.979** -0.723 -0.848* -0.759 -0.954*

* FeN P<0.05; # = Fsn P<0.01,

2.5.2  JEIRHEALFEBRXT RIE A 50

g 2 fiR, YR DO W E 5K RESZ h K
IEF-N \WAEF-N SAEF-N & 5 IEAH 56, M R %
34 0. 603 .0. 827.0. 534, Hitt WAEF-N & 5
JEEE DO B AR G 3% IR A 5, XU 2 DO ¥k
FEXFIEUE TIN B KRR A 25 52 ), /K 4t
SRR KK UE DO YR EE I3, — 5 FR B S I I
RARBR, BURRA T ER S, KIRAL

®2 RERFEEFSARKREROEXE

WA (Eh) 5K T8 TIN & & 20 03 E A6,
kTR pH {5 K8 WAEF-N SAEF-N SOEF-N , TOC
P R E AR, IRIRE AR SZ pH HRZ MK,
Ve pH {E 08P A2 78 2 IS U8 rh W B A5 NH, T 1)
R, AR 2 A0 40 R 0 AT A A FH TG B, NH, ™ B RS
KUY VERKR R SR EC 5T TN &
TR IEA I (0.562) , JIEJE LT 3R 2 S IS
PEFER RN E IR, IR s R R Z
kA NSIRA LR 20 . SRV HL S 35 &, U IR
RABEE BT RERET . WEIIKIE TN & &
£j SAEF-N SOEF-N & # ¥ R IEAMHE, HY TIN &
2 [H) B R AR 2 TEAR G,

WRKJE TOC & & 5 WAEF-N, SAEF-N
SOEF-N &5 22 6] 52 1E A G 3% — 4518 5 1 i 2518
I Z5 AR R, 3= 5 A A HLBTA R TR0 P i 2
B oM A G Je AR

Table 2 Correlation between sediment microenvironment factors and of nitrogen concentration in ditch sediments

B2 DO Eh {f EC {f pH 1 w(TN) w(IEF-N)  w(WAEF-N) w(SAEF-N) w(SOEF-N)
Eh {8 -0.522"
EC1H -0.593* 0.202
pH {H -0.236 0.703* 0.122
w(TN) 0. 157 -0.223 0.562* -0. 465
w(TEF-N) 0.603* -0.754* 0. 049 -0. 159 0.282
w(WAEF-N)  0.827**  -0.851**  -0.211 -0.513* 0. 435 0.865""
w( SAEF-N) 0.534* -0.884"* 0.128 -0.643" 0.617" 0.834*" 0.914*"
w(SOEF-N) 0. 483 -0.777" 0.286 -0.510* 0. 698 * 0.856"* 0.872"* 0.977**
w(TOC) 0. 486 -0.256 0.138 -0.547"* 0.889**  0.227 0.557" 0.574* 0.599"

* F7n P<0.05; * * F£R P<0.01,

3 Fit5RE

(1) ZKAARHFS B 200 F NH, " -N W 5 T shn,
Ve AR, B ) KA B $E30 R 7K & NH,* -
N Vi B B 25 B 2 B R b T SR sl mT L
MR ) 1 78 7K 0 R T30 8 (B 344K T 0 5 K
A TN ¥ B Fifi 7K 40 2 5 B2 35 K R IR T B 2 30
L - h''J5 B, sk i NH, " -N iR i T3
V5K HEBARAE (5 mg - L"), # B KK TN W E & T
WS K HE PR HE (15 mg - L) o

(2)IWEJETE DO XY TIN fEH 8%, )
AT TRV A AL, A — R B KR R Y
R ML sl B3 KR, IR YR DO & &5, [Rli 25
AR TG U %o K A 2R R

(3) ANFK AL 358 B 52w R R TN, TOC &%

HEREPL R G G £ IS )e IEF-N \WAEF-N |
SAEF-N 32 /K A4 2 52 AN [F) A8 B2 BT, 1T SOEF-N %7
i B R RS AT B R R I S FR iR
B A5

(4) AFEXTC e B 5 e B v 11 I b DX ) 38
T AT B K e A K i D Ly e A 3 RIS T R
EEBIRIE S A R RIW A KD, i EN
BEFIK FRPL B0 A 78 2 IS U8 BB R Al 5T, #E
—ERE TR TR A EEE L HE
P T 1o D L A AT ke %) b TS % 12 R st P P A
FLARH R AR 2 B 5K, ¥ Y R HL e A 2%, T S8 40T
RAERF IS IR B AL DL R RS2 Rp s AL H
[ S P JR AR A ¥ e S o 288 W), e 355 95 7K 3t 8h Xt
JECVRTT Y ) 1 T RS2 i B R 3 22 100 7™ A ) 28 A%
N4 JE R IE T 1]
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X T pH {EXT A5 U0 U A BRI SO TR] R (I A7 WP 5T ¢ R S ) o 1 38 A D0 vk 25 BR A B A 52

FHNEEET B AR A R A D S AR I ) Ak 38XV e v VR R B R BREBCR IR ,n%i'%ﬂﬂ HFRTS
Ve LR pH M 7.45 EFHE 12 8, EERE p (PO, -P) M 15.83 EFHE 188.20 mg - L™, p(NH,"-N)
48.97 FTFE 166.46 mg « L™, FEBEBEEE/R LU 1.2 pH (B R 10 SR 8] 30 min  #HE 30 min 2 #FT L VE
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BRIF, 3 AR BBSE R A 2 UTTEE £ Bk NH, T -N 1 PO, -P AR Loig A A S0 I, 244085 e 45
N2 g - (100 mL) ', BIERH PO, -P 1 NH, "N AYEBRR5>FA 82. 48% 1 74. 98% , A b A& B i A 4351
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Effect of Three Crystal Species on the Removal of Nitrogen and Phosphorus from Sludge Supernatant by Struvite
Precipitation. LIN Hai-zhi', LI Ying-xue’ , REN Jing-wen', XU De—fu]@ (1. School of Environmental Science and Engi-
neering, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. School of Applied Mete-
orology, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: Transforming nitrogen and phosphorus in sewage sludge from solid to dissolution is the key for the treatment or
resource utilization of nitrogen and phosphorus. In this paper, the effects of pH value on the release of nitrogen and phos-
phorus from sewage sludge, and the effects of different crystal seeds (vermiculite, coconut-shell biochar and quartz sand)
on the removal of nitrogen and phosphorus by struvite precipitation were studied. In addition, the effects of only crystal
seeds and the co-treatment of crystal seeds and magnesium salts on removal efficiency of nitrogen and phosphorus in the su-
pernatant of sewage sludge were also investigated. Results show that when the pH of the supernatant increased from 7. 45 to
12, the concentration of phosphate (PO,’ -P) in the supernatant increased from 15. 83 to 188.20 mg - L', and ammonia
nitrogen (NH,*-N) increased from 48. 97 to 166. 46 mg + L' There is better removal efficiency of NH,"-N and PO, -P
when n(Mg) : n(P)= 1.2, pH=10, followed by stirring and standing hoth for 30 min, then adding vermiculite, coconut
shell biochar and quartz sand with 2, 2 and 0. 5 g + (100 mL™") , respectively. Among the three crystal seeds, the removal
efficiency of NH,*-N and PO,* -P was higher by coconut shell biochar than those by vermiculite and quartz sand based on
struvite precipitation induction. Compared to non-addition of crystal seed, when adding coconut shell biochar with 2 g -
(100 mL™") , the removal rates of PO,* -P and NH,"-N reached to 82.48% and 74.98% and increased by 9. 14% and
13.38%, respectively. The results of X-ray diffraction and scanning electron microscopy ( SEM) analysis show that the

precipitates are mainly struvite which has high recovery value.
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Fig. 1 Effect of pH on the release of nitrogen and phosphorus from sludge
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Fig. 2 Effect of addition of vermiculite, coconut shell bioahcar and quartz sand on the removal of

nitrogen and phosphorus from supernatant liquid of sludge
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Fig. 3 Effect of addition of magnesium salt combination of vermiculite, coconut shell biochar and quartz sand on

removal of nitrogen and phosphorus from supernatant liquid of sludge

100
&
5 sof a
& a
%
~ b o
> H H
z

40 1 —L — -

WA Wk A KRB

100

60

PO, -PEIRT/%
=
R

40

AT b7 s Ay R

il

HIHE EI5 Y30 NG F R RREA AL FE 2 B 471 % 22 5 (P<0. 05) .

4 A[EBMIT MAP LR % 5 B & FARE R 2200
Fig. 4 Effect of different crystal seed on removal rates of nitrogen and phosphorus by by MAP precipitation

PRI E , FXT ZUR ) J2 BR AR AR B 4 A A s
S PO, -P NH,"-N JE il & 3§ 44 F1 i b A< B XF
PO,”-P FI NH,"-N (9% fff 5l 85+ 3¢, @15
s 5 B R I5C A B AU & R s U R R

25, AR BI5E T 5 26 A UUE 6 U 2% R 1Y) DT kR
(F 1), BA-BEHRRAGEME, Ldwh po,”-p
FINH,"-N /9 Br 2853 51 R 83.75% F1 70. 88% , i
IR AR, F3ER P PO, -P AT NH, " -N 19 25



48 1

MR 255 2 3 B Aloer 5 367 PIVE L L BR TS U LI AR 1 52 1R

- 1089 -

FO 1 37, 82% F 33. 34% , 13 B 0% A5 AE Ty & b
i, i S 2 A UTHE B 2B PO, -P I NH, " -N Ay 5T
kRN 45.93% K1 37. 54% , BRFE AR Ky b i, o 5k
B AUIE 2B PO, -P FI NH, " -N [ 5Tk E N
73.67%F1 60. 88% , AT fm Fh BT, Sk 11 2 B % It
7 RIS SR> AT JE R s R 5 BRI S BN 5
A TV T X U 114 2% R R I R A 578 e > Ay B
W >g A 32 R R e A — SR TR G BB, 0% 58
1 W R B B A e A X e LV R R R LR A
R B TR, 30 MAP DLTERT AU LR Tk %k
KA A, A DD Xof R0l 1 VR RS 205 2R 22, HLARE Oy
s AZ A AT MAP (A4 A%, S 8CHm o & 30 TUTE TR
Xof R 11 25 B3 S B Wk R 1 TR A 5 MR Ak 1Y) B R T
UK, EKERERI £, WKt NH,*-N 1 PO, -P %,
AEA B 219 MAP, 7ERCIAY 3 Fh S b BB 58 Ak
BREIAVIEEX PO, -P Fl NH,*-N B £ R %

IR
Gl e 4=

*1 FAEASMFESSEATIEE PO, -PFINH,"-N £
B 2= Y Uk
Table 1 Contributions of struvite precipitation induced by

different crystal seeds to the removal rates of PO,* -P and

NH,*-N
g DT R -BERbR A/ % I %
o T | W S i S

[5val 37.82 33.34 83.75  70.88  45.93  37.54
Mp5em  8.81 14.10 82.48  74.98 3.67  60.88
AR 427 6.29  71.57 64.15  73.30 57.86

2.5 mMERIRYSFE

WA MBS AR ALAPERP ) SEM WL S fis . M
SRRV I SV E Sy TE=Y /N S IR T
RN LEEH , 5 1 P AL BRI 5 1k
N BR5E e T BORLRE , 2wk, LR RS
¥4 A T LB, & ik R FLBRES F A R T A
BRI, A7 DR 3 145 A R RO, R A
LIY; 8

ANl R LE R A S LA G R LR 2, A
A LU R T AR B R /INHE IR I 7E i S8 A1 > 1 S,
BILE I NHET BB 5T e > 18 4 > A b, 5
il 2 Ffr AR L, B 5E i HAT B R L2 T AR AL
RO 692.7 m* - g ' 0.4 em® - g7 HFIT
X} PO, -P I NH,"-N f W B A MAP f 8 09 A 1,
TN TR Y B 2 TR AL 2 RE W B B 2 1 MAP 7
fl, ANITTER B MAP B9 A4 1, DLIk B 42 5 PO, -P ANl
NH,"-N LBRfHE, %8s R 5w % i —
2, BARAE A T LAk MAP UL L84, (T MAP

DUVE R IR

(b) H7ese

(a) #f7

(e) Frisy

B 5 A fmRMA%EWE SEM B
Fig. 5 SEM images of vermiculite, coconut shell

biochar and quartz sand

®2 ARESMHLELREREILE
Table 2 The specific surface area and pore volume of dif-

ferent crystal seeds

s PR/ (m? - g™") LA/ (em® - g7)

[eya 10.2 0.019
15973 692.7 0. 400
EE ) 1.3 0. 005

WA A e A SeRb LT AMEE UL 6., Fh R
A, W8 47 v 447 679 F1 1 010 em™' &b 1% 5 W 1
Iy RIS A AR R E H Si—0 i 4E IR 3h . R—
O0—Si(R =Fe, Al, Mg) ¥Rl f1 S—0—Si 25 fh ¥k
3 A AR R PR B R AR
Yy, v] AW E A X K P NH, TN 25 B 352 B
B AL % 5 ), 6 i 1) 25 B 32 B 3l o k2
DUPEAEFE ) BRFEAAE 3 425 em™ BT B W I Sy
O—H IR ZE R S Ui ) 2 900 em ™ BiFIT B W i
W M A P —CH, — AN X FR )1 632 em™ BT A9
Wi Ay 55 Fr e PRI B C=0 By R sh Y,
1 065 em™" Fif 3 /) W Wi 0 Sk C—O i 4 41 31 2 i
W7 R e B KRR BRI L E TR
HREA A B TR K MR JE I A A F X NH, -
N F1 PO, -P BYWLHY, A 9&fibr 3 425 em™ B Y
WSl fy O—H M4a PR sh %, 1 078 em™ &b N Si—
O—Si [ ) N ) XEARUS 45 4 20, 780 em™" &b 1)
WS 43 53 A Al—O—Si AY YR Bl , 456 cm™" 4b Al T
g Si—0 5 A1—O0 DY i 4R B9 25 il R 30 51k
(8 DR, X s £ R SE e, A B
1) FH B8 7RISR 7K B R AT, S BOHG U 1) 25 BR A R
ICF 8 4 e A%

g5 b iRl i B A AL Ak 25 D TE 1
FHSEBU B £ bR B 5e i i T H A By 2 L4
BRI R R EmE & ZME R, R
An] i ad o F |51y (BPya 4 ), % NH, " Al



- 1090 - £ x5 &K N OB OE ¥ i

%38 &

PO, ™ 45 B 17 AR S BT T T LI R i i 78
(A2 BT L AR AN T S IR B, e R
o AR W R LBRAE N BZE (1) o

3425
LR . 1078 730456
1618
BRI IR .
e 2 1‘;00 1632 1:065 )

: 01¢
1637 Y/ 679Y
7

4000 3500 3000 2500 2000 1500 1000 500 0
WU em™

6 FIMEILINRIEE

Fig. 6 Infrared characterization of seed crystal

2.6 TEFEWSH

e T R B FLHE i | RIRR 52 4% A 2
g+ (100 mL) ™" B, W3k 9 U0 TE ™= ¥ XRD 3% & Al
SEM E4an& 7 fis .,

B IATIIE

Al .’l w1l PRFEISZ0762

10 15 20 25 30 35 40 45 50
20/ (° )

7 EF#WE XRD 1 SEM
Fig.7 XRD diagram and SEM image of
precipitated product

T LA AT N LS A R 0 R A S AR R
BH LIRS 3R B 34 5 5 A bR ifE R e (PDF#15-
0762) W&, VLA I DTE FE B3 A . WS
e XN RO P SN ES R IER 2 NS 2 TN S

W], 245 2R 5 SCRR [ 40 ] BT i 38 19— 2, d e ik — 2
AT D TE - M LA S 3

3 #ig

(1) 2R FH Bk i 5 0 s X6 S0 114 B il sk S
B 4Y598 pH [N 12 B p(PO, ™ -P) Fl p(NH,*-
N) AT 439335 188. 20 Fl 166. 46 mg - L',

(2) AT MAP SO I S AR 45 PR T 6 B
W p(PO,>-P) 47 188.20 mg - L™' ,p(NH,*-N)
H166.46 mg - L™ EEBEEE/R LM 1.2, pH (A 10,
MRFEAAAE A 1. 4 mm, BN A 2 ¢ -+ (100 mL) ',
PEFERY 30 min #5830 min (951, PO, -P I
NH,*-N (2B R 40 5 A 82. 48% K1 74.98% , LK
BEhnpFe st 44 = 9. 14 F1 13, 38 H 44,

(3) 5L XRD Fl SEM 45540 Hri5 i, sefd: fn
BB L&A T AR OiE - Y FE S A H
4l PR U, A s A

S k.

(1] BRI B, Pediifg , 25 3 9 A 15 U8 R U A i 25
M R 28 B 5% m AL B g adk R [T ). 1k Tk, 2020,39 (4) .
1511-1520.[ CHEN Si-si, YANG Dian-hai, PANG Wei-hai, et al.
Main Influencing Factors and Mechanisms of Anaerobic Transfor-
mation of Excess Sludge in China[ J].Chemical Industry and Engi-
neering Progress,2020,39(4) ;:1511-1520. ]

(2] #ERhf, 28 PAE 2o robk, 45 UMM 75 036 ) A 05 e 1) B K o
BEWFFT [ ] AE S S RA B 244, 2018 ,34(4) :380-384.[ XU
Hui-min, QIN Wei-hua, LI Zhong-lin, et al.Effects of Double Fre-
quency Ultrasound Improving Dehydration Property of Waste Acti-
vated Sludge in Pretreatment[ J].Journal of Ecology and Rural En-
vironment ,2018 ,34(4) :380-384. ]

[3] TaRER, Ehed, 2R, 5 W5 K ab B 5 e b i 5 B
AEFILT]. A E RIS I, 2010,28(5) :50-52.[ SU Cui-
xia, WANG Long-bo, LI Ling-xiao, et al. Sludge Handling and
Reuse into Resources in Sewage Treatment Plant[ J].China Re-
sources Comprehensive Utilization,2010,28(5) ;50-52.]

(4] JHAVE, FRIH , 2 5FAE, 55 05 Ve HENE 5 AL B R SRR [T ] 0L
L7 T % 5 8187, 2013, 26 (1) : 56 -58. [ ZHOU Shu-zheng,
HAO Li-jun, LAN Xuan-hua, et al. The Primary Study on Post-
Treatment Process of Sludge Composting|[ J |.Development & Inno-
vation of Machinery & Electrical Products,2013,26(1) ;56-58.]

[5] M, s2ik, 52KkEE, % . pH (X R4 5 V8 P AL BRI 1D
RELL R 2 [ ], 25 7K HE7K, 2014,30 (17) 2225, 31.
[JIE Wei-guang, PENG Yi,PENG Yong-zhen, et al.Impact of pH
on Dissolution of Nitrogen and Phosphorus and Community Compo-
sition of Excess Sludge[ J].China Water & Wastewater, 2014, 30
(17).22-25,31.]

[6] DE-BASHAN L E, BASHAN Y. Recent Advances in Removing
Phosphorus from Wastewater and Its Future Use as Fertilizer

(1997-2003) [ J].Water Research,2004,38( 19) .4222-4246.



48 1

MR 255 2 3 B Aloer 5 367 PIVE L L BR TS U LI AR 1 52 1R

- 1091 -

[7]

[10]

[11]

[12]

[13]

[15]

[16]

[17]

[18]

S A 2 UK. 5 A 2 R AR RS e R g Y
RS ()], o B SRR, 2017, 37 (3) : 941 -947. [ WU
Jian, PING Qian, LI Yong-mei. A Pilot-Scale Study on Struvite
Pellet Crystallization for Phosphorus Recovery from Sludge Liquor
[J].China Environmental Science,2017,37(3) :941-947.]
RONTELTAP M,MAURER M,HAUSHER R R, et al.Struvite Pre-
cipitation from Urine-Influencing Factors on Particle Size [ ]J].
Water Research,2010,44(6) :2038-2046.

W5, B 3, AR, S TR i YR IR AR B LI VR L) o 3
AIE U B [T, BB RL 2, 2019, 40 (9) : 4169 - 4176.
[ CHANG Xiao, ZENG Wei, WANG Bao-gui, et al. Recovery of
Phosphorus in the Form of Struvite from the Anaerobic
Fermentation Supernatant of Excess Sludge[ J].Environmental Sci-
ence,2019,40(9) :4169-4176. ]

HUANG H M,YANG J,LI D.Recovery and Removal of Ammonia-
Nitrogen and Phosphate from Swine Wastewater by Internal Recy-
cling of Struvite Chlorination Product[ J].Bioresource Technology,
2014,172.253-259.

Wk, S R, 2 e 1 Tl I e B v 4k T R R K F S 0
(I EZKHEK,2005,21(2) :31-33.[ YAO Tao, CAI Wei-
min, LI Long-hai.Progress in the Study of Magnesium Ammonium
Phosphate  Process for
Wastewater [ J ]. China Water & Wastewater, 2005, 21 (2) .
31-33.]

LE CORRE K S, VALSAMI-JONES E, HOBBS P, et al.Struvite

Nitrogen- and Phosphorus-Containing

Crystallisation and Recovery Using a Stainless Steel Structure as a
Seed Material[ J].Water Research,2007,41(11) ;2449-2456.
JANG H, KANG S H.Phosphorus Removal Using Cow Bone in
Hydroxyapatite Crystallization[ J ]. Water Research,2002,36(5) :
1324-1330.

R, By, XU 25 )RRy PR AR b T30 PR I 332 8
W[ ] R R4 9R ,2014,29(4) :67-71.[ SHANG Ping,
HU Jing-zhi, LIU Yan-bo, et al.Pretreatment of Landfill Leachate
Using Fly Ash as Seed Crystal[ J].Journal of Tianjin University of
Science & Technology,2014,29(4) :67-71.]

ELSER J, BENNETT E. A Broken Biogeochemical Cycle [ J].
Nature ,2011,478(7367) :29-31.

SONG W L,LI Z P,LIU F,et al.Effective Removal of Ammonia
Nitrogen from Waste Seawater Using Crystal Seed Enhanced
Struvite Precipitation Technology with Response Surface Methodol-
ogy for Process Optimization[ J].Environmental Science and Pollu-
tion Research International ,2018,25(1) :628-638.

ADDAGADA L.Enhanced Phosphate Recovery Using Crystal-Seed-
Enhanced Struvite Precipitation: Process Optimization with
Response Surface Methodology [ J ]. Journal of Hazardous, Toxic,
and Radioactive Waste,2020,24(4) :246-279.

| AR LR B SRy (R IBE K M 3 A7 5122 ) G 28 2% K R
AR IIATTT R M T4 R AL o R BT it , 2002
246-279.[ State Environmental Protection Administration. Methods
for Monitoring and Analysis of Water and Wastewater[ M ] .4th ed.
Beijing : China Environmental Science Press,2002:246-279. |

H AR A XIEBT. 15 7K Ab B 2R SE TR A 15 Dl A 2 28 R F 5T
[J]. B8R ,2006,27(2) :319-323.[ XIAO Ben-yi, LIU Jun-

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

xin.Study on Treatment of Excess Sludge under Alkaline Condition
[ J].Environmental Science,2006,27(2) :319-323. ]

ZHUK R,FU H,ZHANG ] H, et al.Studies on Removal of NH,*-N
from Aqueous Solution by Using the Activated Carbons Derived
from Rice Husk[ J].Biomass and Bioenergy,2012,43.18-25.
FA I, PV BT, 45 JE TR I TS g A 1 ) A P R i
TSI T [ )] [ 25 Kk HiE K, 2020,36 (1) : 110-116.
[ WANG Jin-li,SUN Yong-li,ZHENG Hua-qing,et al.Optimization
of Bioretention Facility Filler Based on Runoff Pollution Control
[J].China Water & Wastewater,2020,36(1) :110-116. ]
T, SRESE , TRAD AN, 5 K A TRD 2 I e A Bl 4 S )
ROPEL )] BB RS 5 R, 2009 (11) :32-36. [ CAO Yu-
cheng, SHAN Sheng-dao, ZHANG Miao-xian, et al. Influence
Factors for Simultaneous Removal of Ammonium and Phosphate by
Expanded Vermiculite[ J ]. Environmental Science & Technology,
2009(11) :32-36. ]

RPN RIS BRIRE | 55 B S AL 0 T ek A AL B RO 1 5%
W[ ] BRI TR 224, 2020 (12) ;3381 -3390. [ JTAO Yun-yi,
ZHENG Li-bing, WEI Yuan-song,et al.Effect of Iron Oxides on U-
rine Treatment by Activated Carbon[ ] ].Chinese Journal of Envi-
ronmental Engineering,2020(12) :3381-3390. ]

AR WP T T A W B 1 R A B R B UK T SR B BT S
[D].FT:) Pk2#,2018.[ TANG Xiang. The Modified Biochar
Preparation and Adsorption of Ammonia-Nitrogen [ D ]. Nanning
Guangxi University,2018. ]

XWBET  WRBUR SR TG, 45 A W o W R K b i 1R 1 10F 9
JELJ]. 3855 T#2,2020,38(11) :91-97.[ LIU Ling-yan, CHEN
Shuang-rong, SONG Xue-yan, et al.Research Progress in Removal
of Phosphate from Water by Biochar[ J ].Environmental Engineer-
ing,2020,38(11) :91-97.]

PRk, I 25 A A e TRl R e 4t At 110
BT )] 8 TR 229, 2011, 5( 11) : 2437 -2441.[ TAO
Fei-fei, TIAN Qing, LI Fang,et al.Effects of Coexisting Impurities
on Phosphorus Recovery in Magnesium Ammonium Phosphate
Crystallization[ J] . Chinese Journal of Environmental Engineering,
2011,5(11) :2437-2441.]

BING R 22, R R U8 A 1075 S I R e B 45 o [ SR AL
SRR AT PERT ST [ T]. B 58 T AR %40, 2013, 7 (1) : 19~
25.[ HU Yi, SONG Yong-hui, QIAN Feng. Feasibility Study on
Phosphate Recovery as Struvite from Synthetic Wastewater by Red
Mud-Seeded Crystallization[ J ]. Chinese Journal of Environmental
Engineering,2013,7(1) ;19-25.]

MUHMOOD A, LU J X, KADAM R, et al. Biochar Seeding
Promotes Struvite Formation, but Accelerates Heavy Metal Accu-
mulation [ J ]. Science of the Total Environment, 2019, 652
623-632.

GUAN Q,ZENG G S,SONG ] T,et al.Ultrasonic Power Combined
with Seed Materials for Recovery of Phosphorus from Swine
Wastewater via Struvite Crystallization Process| J | .Journal of Envi-
ronmental Management,2021,293,112961.

X J, SRR TEE, SR, S5 TR T 9l IR e B vk e B K rh W 14 52 )
[J].8 46 T.,2018,47(7) : 1391 -1394.[ LIU Chen, NIE Jin-
xia, GUO Lin, et al. Effects of Seed Crystals on Phosphorus



<1092 - 4 SN

CR

B oE 538 &

[31]

[32]

[33]

[34]

[35]

[36]

Removal by Magnesium Ammonium Phosphate Crystallization[ J].
Applied Chemical Industry,2018,47(7) :1391-1394. ]

TP AR AR, RG], 55 P A 45 6 5 2 0 T B U AT i
WS UEW PR ST T [ 1] R BT TR 2441, 2012,6(2)
523 - 528. [ SHANG Ping, HAO Yong-jun, LIU Tao-li, et al.
Research on the Process of Nitrogen of Landfill Leachate with Mod-
ified Vermiculite and Magnesium Ammonium Phosphate Precipita-
tion[ J]. Chinese Journal of Environmental Engineering, 2012, 6
(2):523-528.]

PRERAE, SV Ak, 45 B 3 £ el MR g A XK AT Ag (1)
IR R RERT S [ )] P E FRBERL 2, 2015,35(4) : 1109~ 1115.
[ CHEN Li-xiang, WU Ping-xiao, YANG Lin ,et al.Efficient Re-
of Silver
Modification by 2-Aminoethanethiol [ J ].China Environmental Sci-
ence,2015,35(4) :1109-1115.]

BN, sk ¥, X 47 15 JLRR DL RS 3~ 58 4p R R R Bk Ak
HARB L] A O mRE S TR ,2012,3(6) :51-54,74.
[ LUO Xian-ping,ZHANG Yan, DENG Yang-wu.Several Common

moval from Aqueous Solution with Vermiculite

Ion Exchange Materials and Their Application in Treatment of Am-
monia-Nitrogen Wastewater[ J ].Nonferrous Metals Science and En-
gineering,2012,3(6) :51-54,74. ]

VINH N,ZAFAR M,BEHERA S K, et al. Arsenic ( I ) Removal
from Aqueous Solution by Raw and Zinc-Loaded Pine Cone Bio-
char: Equilibrium, Kinetics, and Thermodynamics Studies [ J]. In-
ternational Journal of Environmental Science and Technology,
2015,12(4) :1283-1294.

WANG Y,HU Y T,ZHAO X, et al.Comparisons of Biochar Proper-
ties from Wood Material and Crop Residues at Different Tempera-
tures and Residence Times[ J].Energy & Fuels,2013,27(10) .
5890-5899.

T4 R AT/NER A5 DO T A 0 X B 3 1) I 44 e

[37]

[38]

[39]

[40]

FELI] B F 24 5 WA, 2009,25(1) :52-61.[ YU Wei-zhao,
ZHENG Jing-tang, HE Xiao-chao,et al.Adsorption Performance of
Thiophene Onto Modified Activated Carbons[ J].lon Exchange and
Adsorption,2009,25(1) :52-61.]

W kitn, TER, 55 A7 X K v B 5 o Ak i) il bt 4
PE[T] TR RN % ,2019,47(4) :252-256.[ TAN Zhen-zhen,
ZHANG Xue-yang, WANG Chang-song, et al.Adsorption Properties
of Amoxicillin in Aqueous Solution by Coconut Shell Char[]].
Jiangsu Agricultural Sciences,2019,47(4) :252-256. ]

G YR TR ST RS S CTAB BiE 22 RS FEXT H 348 A NI
SRLLARBRTFEL D] BN KM K%, 2011.[ DOU Chan-chan.
A Study on the Adsorption Property of Methyl Orange and Congo
Red by Chitosan Immobilized on Quartz Sand and CTAB Motified
Wheat Staw[ D ].Zhengzhou : Zhengzhou University,2011. ]

(N ey Ry 03 I R EL 7 b A ATTR SR O W 31T
PSSR [ T ] A 2 S AR AT 2741, 2014, 30 (4) 1409~
415.[ CHU Jun,XUE Jian-hui, JIN Mei-juan, et al.Review of Re-
searches on Effects of Biochar in Reducing Nitrogen and
Phosphorus Losses with Agricultural NonPoint Source Pollution
[J].Journal of Ecology and Rural Environment, 2014,30(4) .
409-415.]

T, FACRK, B0, 55 S 3 A 45 Tk Ak B OB DR
B A M BT S [J]. 5 ¥4, 2010, 30 (1) : 26 - 32.
[ WANG Jian, WANG Chang-qiu, LU An-huai, et al. Removal of
Ammonium-nitrogen as

Leachate[ J].Acta Mineralogica Sinica,2010,30(1) :26-32. ]

Struvite Crystallization from Landfill

TRE B M2 (1997—) L TTIRERIRN , F2 20527 1)
JoK TG YRR AR S T, E-mail; 1284883942@ qq.com

(HRERE: K )



JOURNAL OF ECOLOGY AND RURAL ENVIRONMENT ( Monthly)
Volume 38, Number 8 August 2022

Contents

Observation Indicators of Eco-city Construction Under the Perspective of Harmonious Co-existence Between
Human and Nature —eeeeeeeeeeeeemiii... ZHAO Li-jun LI Hai-dong ,MA Wei-bo,WANG Nan,
QIU Kuan-biao ,ZHANG Long-jiang ,LIU Chen-wei(953)
Target and Modes of Ecological Restoration in Mining Areas ------ LI Hai-dong ,HU Guo-chang ,YAN Shou-guang(963)
Urban Land-carbon Framework Construction Based on Ecological Network Analysis and Its Space-time
Fovolution ReSearch ««-«eceeeseeeeereaneeeneaeneeternenenenenes Z0U Kang ,SHU Yu-qging , LI Gui-e ,YAN Qing-wu,
BO Yan-su,ZHANG Si-yu,ZHANG Ding-xiang (972)
Prediction of Peaking Carbon Dioxide Emissions in Main City Areas Based on LEAP Model and KAYA Model and
Analyses on Its Uncertainty ««+-+«----- DU Han-bei ,ZHAO Li-jun ,LIU Chen-wei,QIU Kuan-biao LI Hai-dong(983)
Public Participation Willingness of " Internet + Tree Planting" and Dominant Mode Selection in Government and
Enterprise under the Background of Carbon Neutrality «-««eeeeeeeeeeeeeens ZHANG Wen-rui , ZHANG Zhi-guang(992)
Calculation of Carbon Sink and Influencing Factors of Carbon Emission in the “Lucid Waters and
Lush Mountains Are Invaluable Assets” Practice and Innovation Bases: The Case Study of Ninghai County
"""""""" JI Rong-ting ,HUANG Yan-qiv, CHENG Hu ,CHEN Su-juan ,ZHAO Zhi-giang ,CAl Jin-bang ,
LIU Chen-wei LI Hai-dong ,LI Rong-rong , ZHANG Long-jiang ,ZENG Yuan(1002)
Study on Reduction of Reactive Gaseous Nitrogen of Compost Product by Microorganism and Chemical Additive in
Composting Process of Livestock and Poultry Manure
--------------------------------------- GU Shen-yi ,DAI Hai-yang ,GUO Fan-jing ,SHEN Wei-shou ,LIN Xian-gui(1010)
Research on the Impact of Environmental Regulation and Risk Perception on Farmers’ Environmental Friendly
Behavior; Analysis Based on Intermediary Effect —-cceceeeeeeeeeees ZHAO Jia-jia ,LIU Ling-zhi , QI Jian-ling(1019)
Evaluation of Rural Human Settlement Quality and its Key Driving Factors in Gansu Province
.......................................................................................... WANG Xiao-peng , HE Qi-ming(1030)
Influence of Fractal Landform on the Distribution of Rural Residential Areas in the Upper Reaches of
Minjiang River coeceeeeseremreiiniiiin, XIANG Qing ,HUANG Hong ,YU Huan ,KAN Ai-ke ,HE Jie(1041)
Study on Freshwater Ecosystem Service Flow in Watersheds of Southeastern Fujian under Water Pollution Stress
........................................................................ CHEN Zi-long ,LIN Jing-yu ,HUANG Jin-liang(1051)
Characteristics of Zooplankton Community Structure and Its Relationship with Environmental Factors in
Hongjiannao Lake e-eceeereeeeeeeeiiiiniiin. BAI Hai-feng ,SONG Jin-xi ,LONG Yong-qing ,LIU Gang,
ZHANG Xing-lan ,YUAN Yong-feng ,LI Yin-di( 1064 )
Effect of Flow Disturbance Intensity on Nitrogen Release from Bottom Muddy of Plateau Rural Ditches
--------- ZHENG Shu-jun , WANG Tie-yun ,LIU Yun-gen ,DU Peng-rui ,WANG Yan ,JIA Yu-jie, WEN Ming-fa(1076)
Effect of Three Crystal Species on the Removal of Nitrogen and Phosphorus from Sludge Supernatant by
Struvite Precipitation — «eseeeseeesererseeainii... LIN Hai-zhi, Ll Ying-xue ,REN Jing-wen ,XU De-fu(1084)



WMEBZERES
FEER
X 57 5
Bl FEE5R
XER X BHZE XEA RER
¥ %
EIER
&l 3 45
<fLBH RFE HKEI =STE
HFITEI E %%
JE B
M T (BEERFFHS)
=R FEM BRFImM KREWM = T PRE EHE BERE St HEX BEMWHE
BHHR ZFEE FHE FEL FRE F4HH FT B MES XAOE X # B F
FER axir RHEE DxfE HKX BRX ZOBE EuRX Kk BEIEE LB%
B AFF AHFIE (XE) % F AFHF FiKk FEHE Fibs FEEFE KSR
FIEs BXE WRER H®FeE (HAR) RBHER F528 (BE) =28 &8¢ bt
MME BillFE #BEAX FKRKE BRYE K B Kt skl xm Bl BARE
BAEX BARE RBFEI % K FKKE BKH

EAS5RNIREZR + B  HFEARKMELESHEES
SHENGTAI YU NONGCUN HUANJING XUEBAO = B SRR S e
PR AT é:ﬁji” Hﬂh‘gi zil;iTﬂH 51 ) G B
~h Iehe Iehe H. X = XN INRT IR )SmFHT
38 8HA( 25 212H])202288H 25 )
#£38% FH8HA (2 H21287) F8H 250 i ik Wit BT e
fR 4% . 210042
JOURNAL OF ECOLOGY AND RURAL ENVIRONMENT B, 18 . 025-85287052, 85287053, 85287036
(Monthly, Founded in February 1985) )1k . http: / www. ere. ac. cn
Vol. 38 No. 8 Aug. 25, 2022 E-mail; ere@vip.163.com; bjb@nies.org

ERIRIT  THEHRNLAR
BER  THEER
T SEEREE
E R PEERE SRS BAT (HLRI0EH)

Superintended by Ministry of Ecology and Environment, P. R. China

Sponsored by Nanjing Institute of Environmental Sciences,
Ministry of Ecology and Environment
Editor-in-chief CAIl Dao-ji
Edited and Published by
Editorial Office of
Journal of Ecology and Rural Environment
P. O. Box 4202, Nanjing 210042, China

E-mail. ere@vip.163.com; bjb@nies.org
Tel. +86-25-85287052, 85287053, 85287036

Printed by Jiangsu Geologic Surveying and Mapping Institute

Distributed by Domestic. All Local Post Offices in China
Foreign: China International Book Trading Corporation
P. O. Box 399, Beijing 100044, China

ISSN 167/5-48351

||| | Il

9771673483223 H

ISSN 1673-4831 ERIBE/KS. 28-114

hEAR S Ry, oo 107974801 SR
I 7t TON32-1766/X  ESMRFRE. Q5688

Efr: 30.007T |




