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Spatial Correlation Analysis Between Carbon Source/Sink Measurement and Agricultural Parks in Jiangsu Prov-
ince. GONG Yu', LU Jian-fei' , LUO Yun-jian® , TIAN Kun®’, LI Xiao-ming', CAI Han*? (1. College of Agriculture, Yan-
gzhou University, Yangzhou 225009, China; 2. College of Plant Protection, Yangzhou University, Yangzhou 225009,
China; 3. Institute of Engineering Design and Research, Yangzhou University, Yangzhou 225012, China; 4. College of
Horticulture and Landscape Architecture, Yangzhou University, Yangzhou 225009, China)

Abstract: Modern agricultural parks play an important role in promoting the green low-carbon transformation of regional
planting industry. Overall consideration of parks development and emission reduction and carbon fixation is an effective
means to achieve the dual carbon goal of planting industry. In this study, the carbon emission, carbon sink, net carbon
sink and net carbon sink intensity of planting in 77 county-level administrative units in Jiangsu Province in 2020 were
measured from the county perspective, and their spatial distribution patterns are described; By understanding the crop
planting structure and varieties of the leading industry in modern agricultural parks in different counties, the parks were
reasonably clustered and their carbon sink intensity was measured. Further, combined with bivariate spatial
autocorrelation, the spatial correlation model between parks construction and regional net carbon sink intensity was quanti-
tatively identify. The results show that; (1) In 2020, the net carbon sink of planting industry in all counties of Jiangsu
Province was positive, showing a carbon ecological surplus state. The carbon emission, carbon sink, net carbon sink and
net carbon sink intensity showed the characteristics of northern > central > southern of the province, and there were great
differences among different counties. (2) According to the types of leading industry crops, modern agricultural parks in
Jiangsu Province could be divided into 7 categories, with the carbon sink intensity ranked as: grain-oil crops dominant

type > grain-oil and flower-fruit crops dominant type > grain-oil and vegetable crops dominant type > flower-fruit crops
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dominant type > multiple crops dominant type > vegetable and flower-fruit crops dominant type > vegetable crops dominant

type. (3) There was a significant spatial negative correlation between the construction scale of the parks and the regional

net carbon sink intensity, the local spatial pattern showed a spatial pattern of "low-high in contiguous distribution, low-

low, high-high and high-low in scattered distribution" .

Key words: planting industry; modern agricultural parks; emission reduction and carbon fixation; net carbon sink inten-

sity; spatial correlation
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Table 1 Carbon absorption rate, moisture content, eco-
nomic coefficient and root-shoot ratio of main crops in
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Table 2  Carbon emission coefficients of major carbon
sources of agricultural land production activities
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Table 3 Classification of modern agricultural parks in Jiangsu in 2020
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Table 4 Carbon sink, carbon emission, net carbon sink and net carbon sink intensity of planting industry in Jiangsu in 2020
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FE . MAE PR PR A E B0, )RR M XA E R H 25 00, S E RIS £ M IR, Ktk
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Spatio-temporal Heterogeneity of Rural Construction Land and Population Patterns in Ningxia. AN Feng-ping'*”,
GAO Jin-long', WEN Qi@ (1. Key Laboratory of Watershed Geographic Science, Chinese Academy of Sciences/ Nanjing
Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China; 3. School of Geography and Planning, Ningxia University, Yinchuan
750000, China)

Abstract: With the decline of rural population in the rapid urbanization, the human-land relationship in vast rural areas is
becoming increasingly decoupled, which seriously hindered the process of rural revitalization and makes it extremely urgent
to systematically study the patterns of human and land use. Stemming from the Tapio decoupling model, this paper emphat-
ically analyzed the evolutionary pattern of rural construction land and population in Ningxia from 2010 to 2018. The results
imply that; (1) Rural construction land in Ningxia expanded in the first 5 years and then decreased in the following 3
years, with the land use structure being constantly optimized. (2) The total size of rural population in Ningxia was shrink-
ing with the migration from mountainous areas to plains and from suburban counties to urban areas. (3) The human-land
relationship in rural Ningxia varied across counties/districts, which was hereby classified into 7 decoupling types and dom-
inated by the strong negative one. In general, the mismatching trend of “construction land expansion with population de-
cline” was obvious in rural Ningxia, and particularly in the southern mountainous areas. Furthermore, this paper employed
the LMDI model to investigate the influencing factors of the aforementioned dynamic trend of human-land in municipal-
level cities. We argue that the expansion of rural construction land was jointly driven by the intensive use of rural construc-
tion land, urbanization level, and the total population size in general. Specifically, the impact of intensive rural construc-

tion land use was significant in Yinchuan, Shizuishan, and Wuzhong. The urban-rural structure of total population, to cer-

B 2022-07-20
E4WE. HEARPIEEES (41971215,42061037) 5 HEFRFEBE T AEQIHE 23 (2022317)
@ BIF1EH E-mail; wenq@ nxu.edu.cn



- 974 - SR OSSN N 4

9539 %

tain extent, inhibited the expansion of rural construction land in Guyuan and Zhongwei. Thus, it is of great importance to

regulate the rural human-land relationship by scientifically promoting the comprehensive consolidation of rural construction

land according to local conditions.

Key words: human-land relationship; land expansion; population decline; decoupling; rural revitalization
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Identification and Evolution Model of Rural Types Based on Multi-source Remote Sensing Data: Taking Tianjin
Urban Fringe as an Example. LI Xue-mei'”, YUAN Ping', HUANG Ling-xiang', LIU Qian® (1. School of Economics
and Management, Tianjin Chengjian University, Tianjin 300384, China; 2. Ciic Guangzhou Economic and Technical Co.
Ltd., Guangzhou 510000, China)

Abstract: Identifying the rural types in the urban fringe and determining the rural evolution mode are effective prerequi-
sites to promote rural revitalization. Taking 450 administrative villages and communities in Tianjin’s urban fringe as the re-
search objects, basing on Landsat TM remote sensing images and Google images, this paper analyzed the changes of rural
land use in 1980, 2000, 2010 and 2020. The types of villages in the study area have been classified and identified from
four subsystems: economic status, resource endowment, location conditions and social security level. By comparing the e-
volution characteristics of rural types in the 40 years of the research period, the rural evolution model has been determined.
The results show that: (1) Cultivated land, rural residential areas and construction land change rapidly, and the change
of land use type is the most obvious in the area around Tianjin Outer Ring Road. The number of rural residential areas de-
creases year by year, especially in Dongli District. (2) The rural types in the study area are identified as suburban inte-
gration villages, agglomeration promotion villages, relocation and merger villages and scale control villages. Some of the ru-
ral types of villages have not changed during the study period. (3) The models of rural evolution in the study area during
the study period have been determined as stable type, slightly variable type and variable type.

Key words: rural type identification; rural type evolution; rural type evolution model

H BTk, Hp Sk e A o R AR T 28
W H B R By e T AR )8, 3 209 £k RSB 20220613
A H ISR S0 JE AT IR RDORBBI g ommp eyt b s A 55 H (11v120-007)
fif o HRMTAZ XAE NI S Z I8 L HAH N A Sepeimb 00 H (21202K2F00160)
SRR R L U b, R T A 2 A B RRE, N @ & {5VE#H E-mail; xuemei_321@ 163.com




- 982 - 4 SN

5 & K W K o

539 %

B AT O3 DX S R LA A Rk T 48 U 4
KAz E ok py £ 8 X i, BT Z X £ &
ZE5 AR SR R R, B SRR T & X S
FHRM4IEE £, 2022 4F s — 5 S0 45 BB
A WA 25 T 2R T T JE R 4 o T4,
PRIE S AR DL, 3 G X 30T 1 2 XA R AT
GRS, A BT EE £ A R R K Ab 5
vig, FTHEIR & —JC 25 Fg BE 22 R HE#R T S0 2 IX & A
P24, Wnfafpg Rl G 2 AT BATT AT Y & K2R
SRR I B SR S A 4R 24 R i A 1 )

HAT, KT & 2B 435 A58 © 200
FA R A T o XSO B (S R
XA AR 225, LA 45 45 % £ R Hlsslk R 42
Y22 S0 S B, A6 S A SR BR BIAE o A
A2, WIS X IE Bk R , — 2802 200 14
a5, AR B 5% SE A BT, ARk 2B 7= R R R
7R URAEATE AR S S R 2 A 1B T Re R 4y
SR 5 — 2R DUBOW A AR, MR IR X &
MRBPEAT R NKRI bRk B, B M & K
AP SR TR IR A AT R 4 0 st
S I AR =l - N R T — 6 R B G
B & R K 2 FESEBIRI A0 S AT IFSE T
W LORE, EEAH G SR N T 4 4
R BP BRI Ward 30O 2 fEREIR 4 I
T, A WSS AR 15 € £ B4R 2% S LR (2018—2022
AE) VI 2 R R ISR 4 R B A A A R AR T
T AT RO Fr i i g S S T AR
AR B £ BRI 3 A SR E RS &
PR B ARRE SS ERIFE 1 B4
BHE SR A RIFE LA 4 FpA 3y 2p
HRAE =L R 535 8 & b R IR oy Aol 7
B Tl SR Rk IR B RN Li s g i A

ARk Bl 22 B A kA 3l Ak DL RGE R T
AR AH B 2E 2, R Al AR A HE A B 9 & R By
Be R I KRS 6T S AR A
5, NNER B LG £ B U RE AR | & W R I5 FRAE
AR AT PR AR N SR IR A A
SR I WFFEATISRAT AL — L 0], 403 730 DA
AP — R BT S RN AR HEAT A3 AT, B AR RS 4
SRR SRR, s A MO 1 ARk SERE it & R |
P AR A 2 R LR T £ AR

YN H FTXF T 2 R 2 B8 3 K v 28 45 =X G e
75, 0B £ R 28 AR 4 1) OC T B H 25 3 m, H 5
5 2 ARG T X L B BF AT A R IR AL

HRZWFAUN S M Tge 7=k R G5 — A
R AR & REAS B = X DL S B & R s A
b5 & b AR AR A 2R G o0 b, 22 TR 3 IR
i AT A B e X 358 g sk 55 S AR AR AR, R
BEH ST 2 U B, A S R Dy s S B -
FIFRZERIERAE N BR800 ke F AR A8 4k
SR GRS T 2 B VL R S Bl A e e
T5 ik, WG IX 28 R 0 | 9% 5 B X7 %A DA
FESRIE KT 4 A J5 1 R 3 S AT 28 B U0 48 bR i
%, %143 19802000 .2010 L) Bz 2020 4E £ 290
B 5 DX P AR AR X, A B T R AR T i 4 X
R AR UERE 5 R A, RSN R 2 A fA B
LA T RUER S &M R R EEAR R,

1 MR EHERIE

1.1 #REXHLR

PR LT PRI 4 XA AR i i 2 X, X R
T#ER T 2% X & i 2 R AR R R E AT A 9, R
TR 4 XA F R EETT AN IR ZE T Bl 2858 0 3
DX ALFEVE T DX AR X bR X R R X, i
HULIR X 5 AR I AR AL (B 1) . PR3k 4 X
SR 190 902 hm? |, M FSF-4H ;b X A 72 Bl R 2
634. 27 1¢.75,2020 4FE#R T 4% X H AE N H R 3 889
860 A, AR SCHL B B, ZR I X 2001 4F S
SR SOR B I, H AR AR A B s R Tl oy
AMEE, BORHAR TN DX DA Ry B R A T A, HoAth 3
AN AR AR FE B, ST 450 AR FE AT IE
W DEB A3 A e Fl T DX R 45 S PR A b 44 R
PN R RAEMIGZA, T XL 40 a AR K AR
b, A A3 34 L 2020 4545 A5 FE IX S A28 b o J
FEW5E,

39° 20" NI~
4
39° 00" Nf-
Pl
— s
— 5ok
H i R

117° 00" E 117°20' E 117° 40’ E
TR 73 A AR FE DI, AR B DI AR 345 AT

B1 XEWHRE4XEXAA

Fig. 1 Location of four districts around the city of Tianjin



48 1

I FET Z IR IBEAE I £ R BRS EABITE . LRI AR T 1 2% X A - 983 -

1.2 #HIERIE
1.2.1  Z5 a5

Z2A R VR T Landsat TM 1B B GEAR WG
1% A1 =15 POI( Point of interest ) 45 45 22 I % JE8K
P&, PEHL 1980 F1 2000 4F Landsat TM & 814 M
2010 1 2020 “EAHCEAR, i B - M AN T H
A PRI S5 B K DR R T 0 T 0 2% X 4 il ) FH 28 Y
32, B GB/T 21010—2017 ( + H1 F) 30 AR 43
FEY TR Y 12 DS —H A DL 73 DR
FESERRJERT LAl L, 45 A B 50 75 2 B0 5T X R o
S R M AR R R K I
KA ML 7 28 e Ja R R4 8 S i R A 3t
i 55 15t FH b, 505 ) b 4 3k = 3 b A 47 i) JH At 7
WM, 3T 1 1 T & - 6 1 80Hs OB,
ARARAG POI £ 4 , K5 2R LAY POL B dl B 4740 2%, 31
BRI XA T A AR B A S
1.2.2 S uEdE

Ry WS R T AR T i 2 XA RBEAS I L
BT T ARSI 3 , R X 5 4 R A5 10 g 58
it 56. 11% , L 43.89% ;51 % K UL T W21 #
M7 42.22%; 4T T N0 24.72%, 2 /g N 805
11.11%, %4 NS 9. 72% ., 3% F 8N AT
19802000 ,2010 LA & 2020 4EFf R A 4EU A Fh
s T A RA S A B 2 TAE T4
HE, TERRAYFIA T, 1980 4F 44T E R A
PRI R Z 8 HPTE 700 LA, & 2020 4F BT+ 2
2.6 JIJU/E A7 52000 4ERGSE IR RS 55 TR 4L 5
PHAERT G2 3 2 AT R R AR B R T O
T AT RIS E I BR AR TN X AN, B X R 5~ 6
NS B BAS S BRI 53 2 LI ARE 8 J7 Xk 2 ~
3 AMTER, BN TBOR BEE 2 ~ 8 P A IR R) 4 5
RN X A EHE R 12 ~ 18 R R A 0 5,
TFRFFEIX T B4, V8 AR Ao ) A 0, A SR AH SR A
FEZEFERUN BRI AN BRI 2~ 3 AT BRI
WFLE I FRAE LA S AR AT 4t S 2 5 8ds . 5
BRI N2 B AR 1 (0] 45 | B 445 B 3K R 45 360
1y BN 93.26% , Hrp Va5 X 98 17y, HER X 81
0y, RN X 90 1y, JLIR X 91 14y,

2 MIRAE

BT LIRS, B STl i B R R R KT 40
a KA T % X 3l 1) 288 B AR AR B0 3 FEUR A
FEZ ARG  GEIRBEM | DX AT 4% R A 2 £ i K F-
N7 BRR BRI R R B2 2 B R R EEK
o AE ArcGIS 10. 2 BAFF- &, A F 2R W7 5035

535 b R B e I, B U e T IRE, A A
133 2t 28 X 43 B £ A 1980,2000,2010 M
2020 4F 4 AN TE] S 5 2 A 2B AR R AR B # T
NLIX 40 a >k 2 R,
2.1 SHRBIERERNEE

BRSSP YN SR8 = A E S N
FNGEIR  PREESEAE B AR R G AE — 2 19 S R 3k
23 [A)AH B 52 e AR B AR T 8 &2 2 FTCE. &R
G SR E M E T £ R R IS Y
KIEEIL L RE W B A T A A A 2 A4
FEY S DAy et £ MRS R S B s, N2k
O IR B | DX A7 S AL 2 PR B K 4 A2 i A
SR ERBNRGAR (£ 1) RS 2E M RS
PE T SRAS I | T87 IR 45 D 0 A B it [ /S 2
W SR i 22 S RN ] et B R . (1) BEBCR R
PRI P 840 55 TN R R R i S AR T
BRI 2 M URIRL . Hrh AR KA
R AR TR e TR R AR T KT A
KULBHZ PR GT 5 940 55 T NEOU fe e 1
PR AT HESE L HL 2 R0, A0 i stk A B2 2 | 151
T FEZRTE K SRR B 2% 5 (2) A FH Bt T AR i )
T FR DL B it s B s T AR o R R T AR 2 ok
LR FE SR B A0, #F 3t T A 5 AR b F R AR
JIr o T RRRR A, B BH A I T | 323 MoK R 45
LN HT EE A /D IR A A B Y U
K REFE AR [ 22, E U b R b R
Wt A R B 5 (3) S BRI B R TR A BR 4R DA e ]
T B B A X SRR, BE RSN A S
V] I AT W) A 3 3 TR R R v, DX S A
P ; (4) BEHOR FE A ZE e A 1 AR, A Bl
DR S e A v b AL S R B K B
FEES PR B
2.2 SREBNRMNTGIE
2.2.1 HdatriEfe

T Fa A BT 4 FH B A7 0 20 A AN ) 8
IRFEBRAR Z R AR AR IS X 48 bR AT AR i AL b B8 fif
HEA X e

NAEEEy )

Zy = (0 = Jui)/ (e = Joia) (1)

U EEEL )

Zy = (o =)/ (o = Juin) o (2)
K1) ~(2)H, ZL A kAR E BB 5 E
PRUEARAE s J, WS kSRR B Y H8 A 1Y R G

/ME.,



- 984 - 2 RPN

5 & K W K o

9539 %

2.2.2 KEHE
f&Bh SPSS 27. 0 B AF#E AT 70 A7, 15 3] 4% 45
B R F- 3847, B0 08 R AR, A
|9,

2 19,1
S (3) T, 58 i AR ARAEHE S T o B L T
19,1 i FEBRAE j RSy LD T RRAF R4 X (5 Y

|9, 1 Iz B A R BRI 1 e A QRO
FAE TR PR AU 25N R 2 PR 45 R AR
SPRIR KT (9 45 A5 22 57 B2 R T HoAth — A6 An 22

(3)

i

x1 INEXBARERER

Table 1 Rural type identification index system

S,
2.2.3 SHNZYEERBEREOTE

AR AR (B3 b v AL B8 () 6 Atk L, ) AR
SR | BIVAS TR A 1) A 3 LA v Ak B30 (E ok T
FPELEBE RO B8 U BIE | XA A 1 DA B b 2 P
IR 4 A2 BEFR BRI AL

R, = (W, xZ) . (4)
i=1

KW, R, N m 5 kDR ER s e
DNRE ;s 2 BEIRDL IR DXz 25 1 Lot o R
BEAKFHEEERE DR W, S R R

— G 7 E 17 R Ik JE
ZPRBL(E) ANBFEWA (ET) FRYE VR AR NAEEELN
FEAME S T AB(E2) MR A S W R FR
KA T EE (E3) HRE POL FIVEAF A NREEEL N
PRIRER(R) BEHE RS H(R1) B Hb R S T AN W R BR
AR B A5 TET AR EE (R2) AT B A T R AR W R bR
AU RS H(R3) A 1 B R AR NAGEE
XAz A% (L) SANALIEE (L) K ArcGIS #AF5 9 ] FEBR
SEEEE(12) K ArcGIS #fkit T bR
F SRR (S) AN EAL(ST) MR PR NAGELTS
AR BB (S2) HHE POL A EE NGRS
R (S3) M AE POT FH BT EE A GEE 7

F2 SHEBR[FNERFERNELER
Table 2 Weight results of rural type identification index

system
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Table 3 Village type identification judgment matrix
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Table 4 Number and area of villages in different periods of study area
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2010 166 70 840. 95 151 67 462. 47 66 13 274.98 67 16 031. 62
2020 252 94 126. 64 87 39 070. 53 75 23 251.47 36 11 161.38
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Table 5 Statistical table of rural type evolution patterns in the study area
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Study on the Spatio-temporal Changes of Water Purification Service Function and its Influencing Factors of Nan-
sihu Lake Basin for 45 Years. YE Dun-yu', SUN Xiao—yinl‘w , SHAN Rui-feng'?* (1. College of Geography and
Tourism, Qufu Normal University, Rizhao 276826, China; 2. Shandong Provincial Higher Education Key Laboratory of
Nansihu Lake Wetland Ecological and Environment Protection, Rizhao 276826, China)

Abstract: Dynamics of water purification services function and their driving forces are of great importance to aquatic envi-
ronment protection and land use planning. Therefore the dynamics of the total nitrogen and phosphorus output combined
with the InVEST-Nutrient Delivery Ratio (NDR) Model and ArcGIS software based on the land use data of Nansihu Lake
Basin during 1975-2020 was analyzed, and the output loads of nitrogen and phosphorus in the basin were the proxies of
water purification service function. The driving forces of water purification service function, including land use, landscape
pattern indices and other physical and social factors, were analyzed by ArcGIS 10.2 and Fragstats 4.2. The results show
that the total nitrogen and total phosphorus output in Nansihu Lake Basin increased first, then decreased, and increased a-
gain, which suggested an increasing trend during the period of 1975-2020. In terms of spatial distribution pattern, the out-
put of nitrogen and phosphorus was high in the western plain, followed by the northern part, and lowest in the southeastern
part. The correlation analysis suggests that forest and grassland intercepted the output of nitrogen and phosphorus while
construction land promoted their output. Some landscape pattern indices, included SHAPE_MN, SIMI_MN, COHESION,
CONTAG and LSI could accelerate the output of nitrogen and phosphorus, while other indices including CONTIG_MN,
CAI_MN and IJI could prevent the output of nitrogen and phosphorus. The analysis of Geodetector indicates that the pro-
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@ #(E1EH E-mail; xiaoyin_sun@ gfnu.edu.cn



48 1

MO P ORI 45 a 7K A 55 D) RE 14 I 2 38 KGR i PR 36 - 991 -

portion of construction land in the basin is the main controlling factor to the output of nitrogen and phosphorus.

Key words: InVEST-NDR model; land use; landscape pattern; Nansihu Lake Basin; Geodetector; water purification

services function
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Fig.1 Water system, lattitude and satellite image of the study area
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Fig.3 Spatial distribution of nitrogen and phosphorus output and land use types in 2020
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Fig.4 Spatial change of nitrogen and phosphorus output and corresponding land use transfer map from 1975 to 2020
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Table 2 Correlation between total nitrogen and total phosphorus output and land use types from 1975 to 2020

By B L i pi &1 U A F b
A -0. 036 -0.831*" -0.927** -0. 652 0.855** -0.350
piXi -0.174 -0.743** -0.859** -0. 634 0.904"* -0.308
% Fe7n P<0. 01,
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Table 3 Change of landscape pattern index from 1975 to 2020

Ay CONTIG_MN LSI SHAPE_MN CAI_MN SIMI_MN CONTAG 1 COHESION
1975 0. 654 78.947 1.279 97. 153 2.320 71. 124 52.370 99. 944
1980 0. 862 90. 885 1. 349 96. 492 2.510 69. 369 49.282 99. 927
1990 0. 860 92.368 1.350 96. 385 2.540 68. 653 50. 360 99.927
1995 0. 860 92.531 1.347 96. 295 2.500 68. 836 50. 144 99.928
2000 0. 859 93. 706 1.353 96. 259 2. 480 68. 780 48.741 99. 928
2005 0. 859 94.793 1. 358 96. 359 2.430 68. 307 48.623 99. 926
2010 0. 850 92. 404 1.379 95.416 2.580 69. 341 41.872 99.928
2015 0. 849 92. 892 1.382 95.402 2.550 69. 052 41. 854 99.927
2020 0. 558 101. 847 1. 481 79.034 5.920 75.987 28. 246 99. 975
FR AR RS XK 1,
R4 19752020 FRBHHES FIKFIHEHBMBEXRY
Table 4 Correlation between nitrogen and phosphorus output and landscape level index from 1975 to 2020
154 LSI SHAPE_MN CONTIG_MN CAI_MN SIMI_MN CONTAG 11 COHESION
BA 0.718" 0.941"" -0.917"" -0.917*" 0.903"* 0.775" -0.980"" 0.743"
B 0.782" 0.957"" -0.883"" -0.862"" 0.847"" 0.673" -0.958"" 0. 637

* IR P<0.05, * * FIR P<0.01, & 5OEE0E L& 1,
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Fig. 5 Nitrogen and phosphorus output in sub-watersheds in 2020
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Table 5 Correlation between nitrogen and phosphorus output and land use types in sub-watersheds in 2020

155¢H GjE: s i K B AR
BA 0. 059 -0.102 -0.180" -0.362"" 0.712"" -0.034
S 0. 042 -0.028 0.079 -0.358"" 0.720** -0.003

* /8 P<0. 05, # = 378 P<0. 01,

®6 2020 FFiREE B S SUEBIEHEXE

Table 6 Correlation between nitrogen and phosphorus output and landscape pattern index in sub-watersheds in 2020

bEELY] LSI SHAPE_MN CONTIG_MN CONTAG 1 COHESION
BA 0. 082 -0. 085 -0.165* -0.179* -0.114 -0.214"
JoN 0. 300 -0. 041 -0.178" -0.122 -0. 056 -0. 131
# FIR P<0.05, * % R P<0.01, RIS X1,
x7 KEUENARS ThEE & E F STk b 51
Table 7 Contribution of driving factors of water purification service function %
. , Be35is:) H B
154 HIEH 7 —— i3 NDVI M2
e 27 Y b5 [N e Wt T WepE UNEE: ;S $is e 1
A 3.3 1.4 2.1 3.0 0.3 5.6 30.7 31.4 64.2
S 2.6 0.5 2.0 2.6 0.4 5.9 37.9 30.3 61.6
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Spatio-temporal Change and Driving Forces of Soil Wind Erosion Amount in Hulunbuir Forest-steppe Ecotone.
HU Meng-tian' , ZHANG Hui"*™ , QIAO Ya-jun', LIU kun', WANG Zhi'® |, XU Wang-gu' (1. Nanjing Institute of Envi-
ronmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China; 2. Jiangsu Collaborative Innovation
Center of Atmospheric Environment and Equipment Technology/ School of Geographical Sciences, Nanjing University of
Information Science and Technology, Nanjing 210044, China)

Abstract: The amount of wind erosion is an important indicator for assessing soil loss and desertification. This paper
quantitatively analyzes the spatial-temporal variability of soil wind erosion in the Hulunbuir forest-steppe ecotone in 2000,
2010 and 2018, using the revised wind erosion equation. The driving effects of climate change and human activities on soil
wind erosion change were investigated through a geodetector model, and the influence of land cover and vegetation cover
change on soil wind erosion was also explored. The results showed that; (1) The total amount of soil wind erosion in the
study area in 2000, 2010 and 2018 were 9. 74x107, 1.33x10® and 8. 51x10 tons respectively, with an overall trend of
first increasing and then decreasing; Compared to the year of 2000, 9. 04% of the study area decreased in soil wind ero-
sion intensity in the year of 2018, while 0. 10% of the study area increased in soil wind erosion intensity, and the soil wind
erosion intensity remained unchanged in the other 90. 86% of the study area; (2) The interaction between the driving fac-
tors of soil wind erosion change from 2000 to 2018 was significant, and the decrease in wind erosion was mainly driven by

the synergy of human activities and climate change; (3) From 2000 to 2018, the four measures of increased grassland
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coverage, sealed sand land, withdrawal of ecological land, and natural forest protection contributed 69.32%, 19.37%,

0.06%, and 1. 81% to the reduction of wind erosion, respectively. It is evident that the ecological protection measures in

the study area play a crucial role in promoting the reduction of wind erosion.

Key words: revised wind erosion equation; Hulunbuir; forest-steppe ecotone; land use; vegetation coverage; soil wind

erosion; geodetector

AUt i - HE Y R s AR R S BT
TR IX M AL v i Al o 7R e EE R A%
MPE AR Z — R o Jr ik 2 AT
AR A LI | XU B T8 R R B R R GIS
SRRy i T il K R DX XL el P
SR AT R S b T BRI XK
e, [ 20 4 60 4EAUE, FAMEE T & TR E
Kb A5 A = 2 AL 46 XUk 7 2 (wind  erosion
equation, WEQ ) I IE KU ik 7 A2 (revised wind
erosion equation, RWEQ) O PRI (taxas e-
rosion analysis model, TEAM ) | KU{H PE A/ 455 Y (wind
erosion assessment model, WEAM ) TR TR R S
(wind erosion prediction system, WEPS) /4% - Hirr |
WEPS R8N Seilk , (Hi% R oud it e 52 2 Bt
TOREIL, Hh Z A S EON A AL TAE, #oz s
RUYE[E YN A M H e WEPS R 4,
RWEQ #5 51 [AHS U by AR 45 5 ] B i 4
R TEFR AN Db X1 49 XUk A0 B XU 0 Zh g
BHHE PR T2, MRS AR X
PRI T 04 VA e v b | R O A
HERTFRE T AHOC TAE . BRI e A g (A S AR
LLLA) E H5 R ) A AR BRBUIPAL B ARG )
77 DT > 2y Rl i M R DA s

X T A i AR AR SR B PR 3R 22 K2R A
KA M | T R B3R 2 00 A S5 A 8 O 1k kAT A0
FE 1 e MCHI S35 0 R R IRVl i AR A Y
VAP AIEK B PR 2R 19 25 [] 22 S R F 5 b SR ) 5
ST TR R B S AL K 3 R 3R B A2 BAE ]
SRBINE, A EIEE S G Ir ik R, B
RN KB A SHOR B AR, MR
RTE LR ARSI TiRe S I A 1
23 (A1 9K By 3 43 B U 1

RS DL R BRAR - U 2 s il R T A S &R
GELEAIRAT SE B A FR D0 R 5 O bR B S A 2
TR EAE Dy X EE A ABREE . TR A B
FEVR N X U D SRS = KD 4o Y
FHFE, G IE A7 PR R 5T i b X - 4 Uk
AL e FLOR Bl P R X e KA SR e B
HERE S, AR, BARA ST T A DR 2R

AR SRR 2538 B i 3 KUk, {H 32 B4 v XUk
(A RSB RE VAR S A X X sl R ot R A A K
I EA AN GE, BHEFIH] RWEQ KU & 1E AR
RIBFSERTAE D1 IR FRoAR -5 i A 28 28 5 417 2000,2010
F1 2018 4F (1) - 498 AU i B 25 A AR Ak, IR 1 LK
A ER, LA 2 X R 22 By i 5 KU 3 i X
SN N SRS N e

1 HREXHR

A8 D1 /R B — 0 Ji A A8 A8 Al i b R % &2 1%
VG R L1 b ] SV 8 552 s D AR b A Y Y X
ZRALIXONARIX 4K 700~ 1 700 m, H1 Z5 30 1) PG R
WA B BRARRL [T | ) 5 J R 52 B i TR
550~1 000 m, WF5E XA T M5 AR IXIEAR DR
PR, B AL F I 46 46°107 ~ 53°267, R 4
117°33' ~122°55" Z[H], 47 B X 395 B A8 DL /R i
BYAUR AT AR T 2 s i R R PR i
PR X SRR T F A R HT ELR R AE L 7 AN T
(B 1) o AL X A 22550 3 32 B R A L A &5 4k
b, AR Y DA A& /N TSR AE SRR R
B LIFEE A4, BT XA TR R AT - JE IR
X, ST, 2 KR W5 XA 35 SR
=2.2~2.4 CzZa), K E N 290~ 450 mm''® 4
78 % 8 590 ~960 mm, 4 H R4 2 600 ~2 800
h, AES A 1. 8~2.45 m » 7' WFSTIX b 2
RUDLARAR B AN ok 3 B i 90%, H
H RRARAEE H o A FE A 5T X AR G L X R
B AR AE VY g R 5 AR H AR A AR FE AR R RS AR A,
BN FHUR T PR DURTT 2 v A T X
T b 32 B4 A AR Ty 9T R SR AR T
X3k,

2 HEkRBRESHRTIE

2.1 HERR

HIFFE X R T 2 IR 2000 FT 2010 47 1)
Landsat 5 TM 322 1% (25853 H8% 30 m) \2018 4F
f Landsat 8 TM TL 2 528 (=5 W] 73 BEH 30 m)
(https: // glovis. usgs. gov/) , #4418 30 K439
AW KRG 456 R X SEPRIE O, %



48 1 WSS . WA DR BRAR-RE IR 25 52

JEE R DL M X AE 1987 4F & Az ad 5K kK, 2000
SRR JOMR X R B I AR RS, TR A 3 ) 3 26
RSN e 75 b 28 BY A A 1 ) P 2 Y O AR b
T AT WM R B VD R KCBE i M 7 2
KN T BT 00 26 ME ik 95% LA L, +
Hi A AR A A I B ARG BE 35 85% L) B, RG
FIAE A X XU B ok I8 T 1R 58 e SRR 2 4
P& (http: / data. tpde. ac. en/zh-hans/data ) , %5 [A]
SIPERN 1 km, TR A P E SR AR
H)E B 4 (hitp // data. tpde. ac. cn/zh-hans/data/
df40346a-0202-4ed2-bb07-b65dfcda9368/ ) ; + 1 4
PEDR 5080 >k A A R 22 (HWSD, htp: //
webarchive. iiasa. ac. at/Research/LUC/ External -World-
soil-database ) , L35 + HERLE> B> Bk LA PR
PSR P BT NDVI £l R R AR = 5
B O & A EE = (hip : / www.resde.en/)
23 (A1 53 HERE A 1 kg T8 B H0H R ] T SR 4
ekt S A 2, H b i 2R B R NASA KA Y
MOD11A2(https: // ladsweb. modaps. eosdis. nasa. gov )
Bl M FEREFE TR Jl GDEM DEM 30 m 307
FEECHE (http : / www. gscloud. en/) 3G 3, ¥ BT
AR FHE—H 250 m 73 B A BIAR Kicals , CRUEMHA%
TR AR A
2.2 RMEITHEER

W TR T RWEQ B3, RWEQ 1E 38
[l XU b B A HE T B 2 B8 ok U T 56 A
T AR SRR Y A S v SR T Cs s
ARG H RWEQ A (U RTAURICR | A A AL [ AUk
ARG R (R =0.83,P<0.01) . (/E
BRI E R R ) 2 K2R S KU o 1 By
AU 0 Ty R 1) HE77 VF Ak 7 25, RWEQ J7 5350
B2

2 xZ 7,
SL: Sz XQmaxxe(S) ’ (1)
S=150.71 x (Fy X Fy x Foe xK' x €)™ |

(2)

Qo =109.8 x Fyy x Fy X Fooe XK' xC, (3)
K(D)~3) T, S, MR LR ME ¢+ km™ -
a '3 S N DI R KA VD R G 0, 9 KD R
kg« m™' 3 Z ORI BB B, m; Py
Fokg - mT 5 Fy N HIEAT R T F b 4
R K N b MU E A 15 € i R 1

SRR T (Fy) AR

FW:fWXEXWSXDs’ (4)
g

Y XUl I s AR Ak K 3R B g 43 A - 1001 -

fw:uzx(uz_lh)szd’ (5)

T i T S, wel
S T (6)

LS, dry - LS, wet
p=348x(1.013-0. 118 3xL,+0. 004 8xL,*)/T,
(7)
K4~ (D), fy IRTHEF ,m* - 750 HERH
BE kg - m s W IR BLO.8 m - 575 W, H

% A SRR, FAF 4 980 RE B0 ] 4 e KU sk
B i1 N w1191 w1795 P e %4 N N
Gy T DIE R 2R ARGl s 4 (e
FARR] T AR A R A R A
“HHR T AEAE RLGCR F T SR AR Bl 4 B0k R AE - 56
JEHF 22 Dy BB TF su, WD RGHE , S BBIT
R S me 5T O TS H N H Y
W =, KRB, j=1,2, -+ msu W5 j R H Y
G m - 875 Ty R i AR DX R R B, °C
T ary AVPAR DX 380 NDVI X R 09 fi 55 b 2 3 82, °C
BIT3015 T o R PPAR X380 NDVI R ) S5 A1 b 35
JE,°C, BB Ly NG R ks T 248300
K, BU7E £ H F ¥ 200 8ol o 09 B Al B
#273. 15,

AR T (F ) T3S T (R ) 1T
/N

W,
F, =(29.09 +0.31w,, + 0. 17w, + 0.33 — -
W
2. 59w,y — 0.95w,,)/100, (8)
1
F (9)

T 1 +0.006 6w, + 0.021w,y,>
K(8) ~ (9w, N MW & i, % w3
W e, % w0 FIEBRLS 5, % 3w, N TR L
F i, % s we, WERIRES & &, %, WK 7%
&, HAEH O,

A RN (C) R AN

C =e & (10)
K (10) 1, Cy MMHAE TR, %, tH 12 1~ H 1) NDVI
BRCT AR B AE Y R 97 55 B 5 o, W AS TR AE B 2
B 28, DR AN TR A 28 780 1)+ 338 XU s SR AN TR] 7R
R CFEHL A 7D b (B A RR B RN VD ML) A3 ) U
0.1535.0. 115 1.0.043 8.0.071 3'*'

HZRE - (K" R AN

1. 86K,—0. 127C,,-2. 41K 0- 934
K’ = eSOk 0 12702 41K (11)

AR
K. =0.2 x ;
L

(12)

(1) ~(12) h K, OB S K m; €, B



- 1002 - xR H R N W OB R 539 &
PUBERE , 76 XU IS R al L2 AT L o 2.4 SIRERISEAREY

PR SE, my; AH RHIEE LY 2
% ,m,
2.3 EFEREE

Rk A AR 22 ) 1 MR A4S B AR AR
EEHESMETIRERITN 5 SNBSS K 7S D PN
Jeihshth S H = A AR 5T X 1 S B
TR, A A PR 28 RN 280 30 7 e B 5 1> e [A)
T SRR AR (XT) A (X2) M
JEARE (X3) |, WU A8 b ( X4) A A H A 2 A
(XS5) ,VE R HEMIBF 57 X 4= 38 XUk AR Ak g2 174 3 2 (R
. DIWFSE X Bl A SE A gt e D, 2 HE 4555 i) [
23 [A]3 FER A N /N R 1000 mx1 000 m,
K ArcGIS #{F Spatial Analysis Tool T.E.f 1 1§
Zonal Statistic .5 K45 52 W R 3% FAE I Ge i)
BN, PRA H I 25 [ AR o 2
Xt TP i T A TR UL E RIBH T,
K FHAF BT o3 L0 | 1 SR W7 o 1 A o 25 1
PR KB AL AR A Ak A B G B AR Ak KGR
b 4 AP I B U OR , R F SR T A A B
Vel o R AN o) G AN W R A M B R s [
$8.6.9.9 25, LHLFIFHZ BRIk 38 2%,
I DA ARG B 70 8 38 25, TR ARTE T
18 DUIR R — R Ji A A 58 iy - B XUl i B 5 AR 4
IXBHHLH, £ 2000—2018 45 443 XU B 28 Ak Y 32

SR ZE TR,

20004

70

80

=] I

i gl

<

SR T R 000 88 A TR P A 0 XL ot e 45 ol A
PRRYBRE) 1 3 A b BRI 25 A Y 3 2 555 A
RIS AN S AR & . P00 & T 407 B
A 0] AR A AR R AR R ) 1) i 5 d e AR
q ERR/NBE g BUATE 0~ 1 ZJ8] g (HBK,
FENIZ R W) PR 1R 3 X i A A A S o R
AR AS TR 2 4> AR RIS U S
SR B AR B R T A H AR R T
BRI g (H (g (x,) B g (x,) ) A2 HAE IS
B g (g (x, Noy) )0 2 AT Z ) A5G ZR kAT 3¢
E q(x, Nay) >q(%,) +q(x,) \q(x, Nay) [FIBFRTF
q(x) Al g(x,) \q(x, ﬂxz)ﬂ‘ﬂ: ‘I(%)ﬂ] q(xz)Zl‘ETJ\
q(x, Nay) FRNT g (x) T g(2,) cq(x,Nxy) =g
(x,) +q (ay) o3 I FRAEAR S 4 05 OBUIH 73 o | BR.
ARty AL Jhaz .

3 HRE5LM
3.1 BMERRHER-ERESTHEEFLERME
B ERR=SmEN

MR (Y AR BR A2 AR &, 2000 ,2010 #2018
AEF Y IX A 458 XUk B i 43 501 R 9. 74 %107 | 1. 33 X
10° .8.51x 107 t, SR LB b FH IS T B A0 3,
2000—2018 4F XU S ik /D 1.23%107 ¢, 71
AEREHCN 68.33 1 AR R RERN 0.70% (E 1)

90 100 150 >150t-hm?

80 160 km

>

il 1B

ZRIFET 9 K5 52 S(2020) 027 Sl v i 1 R 7E

1 2000,2010,2018 £ #F3E X TR MR KT B 5
Fig. 1 Distribution of soil wind erosion intensity in the study area in 2000, 2010 and 2018



48 1

WIASRHAE 4G DURBRAR - R I A A S ity S XUt i 2= A8 A S 3R 8 1 73 A

- 1003 -

AL B P, B 5 DX B A7 1D AR XUk & 7E 7. 03 ~
10. 88 t - hm ™ Z [AI 3, B4 AR KUl it (19 4 35
R A 0. 54% , iFF 5% DX LA TEBR XU Gl o F) T ok el
T 3 AU B ) T RS

ARG X - 98 JXU okt g K 568 5 19 25 (] 0 A K
4 XU it 5 A S R ER AR L MR DX 1] P R A R
DOZHEHG B RAAE (& 1) o R izl 2603
BRI BRI 5T X 4 S KU 3 B 40 A 5 % (Il B A
SRAN BREL R R ) (R 1), SEREN,
2018 A il Z0 A ok DX 3k i AR o A AT DX TE AR Y
7. 61% , % DX IR AT 1 A 1 AUk £ 35 378.91 t -

hm™ | =B HE BT R PR 20 VG | Bk L 7R P I i S
ISR 5T 1 T T 7 508 X Ja 5 - S0 5 20 XL [
T AR S ST X SRR 5. 86% , 1% X I AF 1 BAAS T
AR GA 105,91 t « hm ™, BE TR 20 A 70 85T L /R I8
e oA AR SR IR O R B A T R A
A IRk DX 35k T AR B AH BT, 4351 R 4. 13%
3.97% , 5340 TR LR R A0 e AR L 20 PR L AR S ek B
B RIS B AL s WF 9T XA 13. 86% 1 138 & 4% )
JRUBHLDX, 2 A T ARORE 3 Y Al 5 A SR XL X T
FUEBF9E X AR 64. 57% , FE MR EARIX

&1 2000—2018 FEMFEIURFEM-ERESTHT T ERATN
Table 1 Change of soil wind erosion in the study area from 2000 to 2018

+ XU B XU 2 2018 4F43 X A XU R IR AR Ak 2000—2018 4EA8 kX
SREEAY X &5/ (1 - hm™2) TR e/ % BEARAR S X S BRI TR e/ %
T <2 64.57 LR FEA 1 5% 9.030
Rz >2~25 13. 86 W B s AR 2 M 0.011
e >25~50 3.97 RKAK AR 90. 860
el >50~80 4.13 BRHeEAL 1 AR 0.094
&l >80~ 150 5.86 FETEEAL 2 AMERE L - 0.001
J >150 7.61

NG DX Rt B K i B 28 [a] AR Ak ok, 2000—
2018 4F  WFFE XA 90. 86% (1) [X I, + 45 X ik 51k JiF oK
KA 9. 049% 1 [X I8, - 198 XU 5 32 ek % (3R
1), EZE53 A0 A VG Fg F 4B EL R R 22 T BR L R R
THEFN R I 5 % [ VA T, SR 07 AR XUk s b T 27
t - hm™ ;74 0. 10% 1) X 35k A 498 A folt 538 38 in 7, 2 %2
ST ARTERT LR B2 A 7O b A A SR s F IR E L
£, 5 T AR I T 20 ¢ - hm ™, AT,
2000—2018 4F-AIF 77 [X A 18 Ui 72 5 3 R B M e
BB b DX IR (1] 2) , He v P e A X A g XUk AR
JEVS , B B 2K B 4 PG b A AR 5 1 IR I
=< i e e 9P Y A
3.2 TERMEBTHARSSH

M b FRARIN 2 0 BT A5 1 S 52 ) A 728 4k
ST A 398 XUk A A 1) R T HE R SR - R
Al > B K AR Ak > K AR £k > FE Bt 7 75 B AR fb > <R
A, BERRTE 25 P28 A X6 - 4R okt o 1) i
B 1 g AR/ B RAE TR AN 2 0. 1, R B —[A]
TR A I R i AR AR S E A BR ., 5
AR ARSI AS A PR A L B K AR Ak X A 4 XUk
AR RS A R U B R K n X DX s Ry
/R BB SRR N T AR
b BAE T, & AT & 2 F R 22 EAE FH i i
BImE T AT (R 2), HEK 25 H AR 7

AR B XU 5 AR L P SR A T

>z

KU B/ hm)
—243.14 =

[ _815.81
0

65 130 km

PR 5 5 $(2020) 027 5 HybRife st I il 44z

2 2000—2018 FRARX LERMETL S
Fig. 2 Distribution of soil wind erosion change in
the study area from 2000 to 2018

Forp, B AR AL AN - 3t 1) A A B B3 [ TS
Xk e A Al Y iR D B R, IR T ¢ (HA
0.22, [RIM, M AT o B2 A8 Ak 5 FLAB I A2 A 4



-1004 - £ 5 kN KB & ¥R %39 &
A TR AR R ], EAR OB 6 B8 AE W) BhIR] s A AR R Z L g (29 0. 13,
WK AL A RE T ik, g fHR 0. 145 MBI 35 12 281k
*2 BERFEAFHTERNBETUENHEEN (¢H)
Table 2 Individual and combined effects (g values) of the driving factors on wind erosion change
KB T Rk A=Ak, KA + R AR Bl o B AR AL AR AR AL,

[ G 0.095 5

R 0.147911 0.016 0

A AR 0.216211 0.10551 0.099 7

T 5 B AR A 0.141611 0.046211 0.128111 0.026 4

A fE 0.207911 0.067211 0.146 8 1 0.1068 171 0.0510

TT ORI TAREPER R, T Jor 0A A,

3.3 TERMETUMAAZWEZSHT
FIHBESE IX. 2000—2018 4 4 1 1] FH IR 18
A A (] 3~4) 5 A - 1R 22 Al
Xof KUt B B B2 00, 2000—2018 4F K %22 I bk i 5
BRI A R 2R R & A T B M B A L A e, A
el L TR ARV DR 0 i, T RRUREG im0 b T R S 4 IR A
TR T AR AR F Y =25 1], 2000—2010
AF IR BRI B AR TR DR/ | R b TR i A
BT 3 IR AR RO A GA F) 201, 71 km?, RAER

I ARk
I i

AT I ST e I e
iR [ Vi

T v A VR TEAR R AL A N A 45 32, 2010
AELUJG S0 ] 38 oA A B 32 00 B s
SO V) 3 B P b 28 5 A 40, 35 km?®, 3l 48 Hb
i FHAC kB 3 B, 2000—2018 4F [a] , 352 1l 1
TR/ 117. 66 km? , Tt H & 2000—2010 4F, I
KIEBUR R FH, 22 A& A= 68T LR PR EE I 1 0
I PR TR (2 3) . 2000—2018 4, 4 Hb |
FHZERUEE 573 ) 3 1 T 24. 32 ¢ KU 2 14 44 o A
12.31x10° t KU i 820

160 km

LT #8552 S(2020) 027 S5 B kR i A

3 2000,2010.2018 £ R X T iF A3 HE
Fig. 3 Distribution of land use in the study area in 2000, 2010 and 2018

HFRERI AT 5% 4 B, = M A A A D R) 4
T 505 A AN 1 RN 4 39 XUy i A b ) s PR U
1 A R 728 A 5 4 e 7 5 R AR Ak Bl ) o0 A -
DAt B AR Ak N 52 T R 28 A B A R A T
Thk B A8 4R B Bk 7 26 B O bR o, 5 0 ~
0.45.>0.45~0.75 F1>0. 75 ~ 1. 00 43 FPE-HF 55 X Al

PR TR RE T AR P 3 2 RS R i R
T AN [V 5 22 18] 9 5 A Xk S8 XUt 5 14 B2
(PP 8 2 0 2 3 M A R R R, AN 5 TR
FIIE) o

4GV TR 16 7 19 A R A #0816 B Y £
A FHZREY S A3 KUk AR A, A7F 51X IR Dy 5 i



% 8 3

BAS AR . IR DLIR R JU A 25 S R S XU ek ) 23 A8 A S 3Kl J 73 #

- 1005 -

TEEERINE /D T 8. 53%10° ¢ Ay L HE R i, 54
A E R LR I OB L 2R PR 2 LA SRl v 1 11 3 Tt
R34 DX 5 DR 7 i B R IR i 1 24, 32 ¢ 4
P00 Qe 3 (T 1 ) P E R ) 1 L Y RS R
SR, VD H e AL Dy Bl R RRARS LR

A Mo AR

| s N e
B AR [ B
I ARkl I bl
I ARk [ WkE—vbhb
[ At [ R ey

[ Abk—kepeilih M Vhi—sii

[ I R =
B ot [ Dtk
TR =
B i [ Wi
[ s—vhie Kb —Aek

[ to—kbeibs et

A R I el — i
I AR [ Kbeilib—K
[ KW= [ el H—kdn
[ &m—km [ Kpeili—bit
[ femH—dmin [ kebeilsi— ko beili
I Rk

B i
R
B ek

Pl D T 2,38 10° v, 32 B4 A 78 3 ELIR B 2R
#B PR LR PR S | SR e A IR AR 3 4%
VA X P R B 25 R RS, Kk e T
7.34x10° t, FEAM AR LERUR i 4T T R T AR T
RSITA ARSI

160 km

B LT 52 S(2020)027 B AFRE b R IR
B4 2000—2018 £ b5 A RE

Fig. 4 Distribution of land use coversion in the study area from 2000 to 2018

R3 WTHRK 2000—2018 F 17 AR ER

Table 3 Analysis of the total area conversion among land use types from 2000 to 2018 km®
[T " . o \ e
FI2 T FON T, b, Pt I b b KR, i AR A

e =4

PR 62 835.58 188. 62 18. 89 0 24. 80 0. 46 20. 57 253.34 -177.02
T 2.80 41 885.75 0 5.98 126. 05 60. 86 0. 003 195. 69 371.74
bl 5.59 108.58 17 724.54 15.21 16. 68 19. 26 0 165.32 -117.65
A H 2.64 201. 38 9.95 6 677.37 64. 44 0 0 278. 41 -256.73
AR 0 0 0 0 1354.24 0.25 0 0.25 239.77
D 1.72 62. 80 18. 15 0.49 8. 04 2 668. 83 0 91.20 13.12
KR, 63.57 6. 05 0. 68 0. 003 0.01 23.49 0.17 93. 81 -73.23
A 76.32 567. 43 47.67 21. 68 240. 02 104. 32 20. 57

AFFE7R 2000 4F (1) L A 2R AL, 51 367R 2018 4F (1) L i 2R A

FUHbAE 35 B RS I VDAL L o B E (VD BT ek
e VPHIFE R Y VO MG IR VDb AR AR ) AR SIR
BE(A R PRHD AR ) RIRR ORI (B
i BEYE ) %o KUk 1 /0 ) BT R 3 43 R 69. 32%
19.37% .0.06% F11 1. 81% , 5 + 3 XU i/ s & 11
90.56% ., o, RHAT 55 BN R B0 XU R AR
BN, R LB R RR M 5
o Ak - E 5 B X K A — G
X E 55T X R B AR v A+

RO AR BN D), 1 e R BOR I N 1 R AR
Yrid SR R el TR g XU T B T
BB GRKEE S R, A S I 4k 5 R B A
ORI TR e R S A R I, I L R
AT LA R0 0 X I XU i

4 Zit

(1) R IX 4 XL o 8 A B2 AR L A b I ]
PG g 7 Dt X3 49 1) 45 6] O3 A AR AR, 2000—2018



- 1006 - £ x5 K H B B ¥ %39 %
9 X I R P B =g & o
AF A XU i g B T R, A XU R e D P

1.23x107 t, 53 FREF R 0. 70% 5 AT 58 2 48 1k
KA ,2000—2018 FAFFE XA 90. 86% M [X 5§ +- 1
AU B R & A AR A s 9. 049% F X e - 58 KUl 51
FEWZ A 0. 10% B X 3 438 Uik 5i B Ak

*4 PAREAFEHBZEN T HAARBE T LERM
BRI
Table 4 The amount and rate of the changes of wind ero-

sion in different land use types with different vegetation

covers
. , MM D/
2000—2018 4+ s F1] FH I A 54 4k B E/10° ¢ %
PP T R — g T 8 527.42 69.31
I o R — v 7 55 1.82 0.01
r R e — 1 B e R 13. 84 0.11
FPBE 5 R — e 7 T R TR A 734.32 5.97
R 25 1At — v 7 5 TR 101. 86 0.83
R o5 R 1At — R 7 25 5.76 0.05
rh BT 5 R ARbR e 7 AR AR 218.97 1.78
VT8 5 i AR — i 7 35 B ARb 3.87 0.03
A% FH — 53 7 i 7.56 0. 06
A% H -4 H 85.72 0.70
Wit —vb it 2319.24 18.85
Vb - 5 R 32.87 0.27
b Hh K78 55 ) E b 19.31 0.16
Vb b~ e B o B TR 4.97 0.04
Vb b — 7 R 4.32 0.04
U b — e 7 5 B AR 1.88 0.02

1) o5 3 AU i 2 5 19 LU A1

(2)2000—2018 4F-[a] , B 57 X 1 498 X fokt 1 28 fb
1) T2 BE0K 3 PR i e T 2 Bk = A R AR b > [ K
Ak > RGHUAR Ak > A7 B 7 55 A Ak > SR ARk AR
KE &N TR g (EAR/N, KRB B — A
AR Ak N A g Ul A A BR S AR A BR X
S HF AR A BAE BT R BR, BK A8 Ak
At PR -7 4k 359 52 RCIR S etk 14 3 A, o,
Rk A2 Ak i [R] A b ) 722 4k 5 B3 7K A8 Ak P [ A 9
T 5 P AR A TT 2 498 i 6 - XU ek AR A ) K B
YEM .

(3) BT IX R A 5 B3 i YAk R EE AR
BABHE  RIRMRORP 4 460 Ty 20 1 XU i B A1
M TTHRZE A 90. 56% , 1 W12 DX 38 S it i V0 4k £ b
HE KB AR PHE R R PFRAMEE — R4
AR, Sz XA A SR s A HE
WedEH . 4 )5 0 75 iF — 20 R BB e IR e 4
SERRE RS2 R - B b A DT A A M U
D XS XU 2

(1]

[5]

[10]

[11]

OKIN G S,BULLARD J E, REYNOLDS R L, et al. Dust: Small-
Scale Processes with Global Consequences [ J]. Eos, Transactions
American Geophysical Union,2011,92(29) .241-242.
MCTAINSH G H.Climatic Controls Upon Dust Storm Occurrence in
Eastern Australia[ J |.Journal of Arid Environments,1998,39(3) :
457-466.

JeFR, R H, IR, 5. 4 HE R B 5T I il 5 e 22
[J].HBERPl 24 5 B, 2018, 33 (1) : 27— 41.[ ZHANG Chun-lai,
SONG Chang-qing, WANG Zhen-ting, et al.Review and Prospect of
the Study on Soil Wind Erosion Process[ J].Advances in Earth Sci-
ence,2018,33(1) :27-41.]

SV, SR, 5 PR S K el e BRI 5 T vk A o
ARIM]. At 50, Bl 2 H iR AL, 2015 10-35. [ JI Ya-qin, SHAN
Chun-yan, WANG Bao-qing. Principle , research method and control
technology of soil wind erosion|[ M ].Beijing: Science Press,2015;
10-35.]

WOODRUFF N P,SIDDOWAY F H.A Wind Erosion Equationl
[ J].Soil Science Society of America Journal,1965,29(5) :602.
FRYREAR D W,BILBRO J D,SALEH A, et al. RWEQ : Improved
Wind Erosion Technology[ J].Journal of Soil and Water Conserva-
tion,2000,55(2) :183-189.

SINGH U B, GREGORY J M, WILSON G R. Texas Erosion
Analysis Model ; Theory and Validation[ C] // Proceedings of Wind
Erosion: An International Symposium/Workshop. Manhattan, USA ;
USDA-ARS Wind Erosion Research Unit, 1998 .117-129.
HAGEN L J. Evaluation of the Wind Erosion Prediction System
(WEPS) Erosion Submodel on Cropland Fields[ J ]. Environmental
Modelling & Software ,2004,19(2) :171-176.

VLV, H &k, GRS NSl 1 b A T Al 3 A= 28 R B B XL
BEYDDRE A R M [ ] A2 A7 4k, 2016, 36 (12) : 3734 - 3747.
[JIANG Ling,XIAO Yi,RAO En-ming, et al.Effects of Land Use
and Cover Change( LUCC) on Ecosystem Sand Fixing Service in
Inner Mongolia [ J ]. Acta Ecologica Sinica, 2016, 36 ( 12):
3734-37417.]

TR, L BRI R I3 B X7 KT 70 ) R 7R A PP Al
[J]. 35 AR BRI 2441, 2020, 36 (3) : 291 -299. [ ZHANG
Biao, WANG Shuang.Dynamic Changes of the Sand-Fixing Service
in the Sandstorm Source Control Region of Xilin Gol League[ J].
Journal of Ecology and Rural Environment, 2020, 36 ( 3 ).
291-299.]

I, VP, T, 45.2000—2015 478 bl i 8 B XU 7
T35 DIBEZE AL AR SR AT [ T] AR5 5407, 2021,41(2) 1603~
614.[ ZHANG Yue,XU Duan-yang, WANG Zi-yu, et al.The Inter-
action of Driving Factors for the Change of Windbreak and Sand-
Fixing Service Function in Xilingol League between 2000 and 2015
[J].Acta Ecologica Sinica,2021,41(2) :603-614.]

TR Bk, 3K 756, TRIF I, 45 T RWEQ BRI N 52y 1 i
R LU AR AR AR B IR R AT [ ] P, 2021, 41
(5): 111 =119. [ XING Li-zhu, ZHANG Fang-min, XING Kai-
cheng, et al.Change of Soil Wind Erosion and Attribution in Bayan-

nur, Inner Mongolia Based on the Revised Wind Erosion Equation



48 1

WSS . WA DR BRAR-RE IR 25 52

ity - AUt v 2 22 f K 3Kl 1

- 1007 -

S oy &

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[J].Journal of Desert Research,2021,41(5) :111-119.]

ER0E TR M PN 25 - SR R[] M B A= 4, 2017
72(1) :116-134.[ WANG Jin-feng, XU Cheng-dong. Geodetector;
Principle and Prospective [ J]. Acta Geographica Sinica,2017,72
(1):116-134.]

FIA B B TR DR X - R B oA SR A8 Ak R
MEAHT[ ] T RIXPHE 535S, 2015,29(12) :91-97.[ WANG
Zhi-liang, LU Chun-yan.Dynamic Change of Land Use and Land-
scape Pattern in Hulunbuir Grassland, China[ J].Journal of Arid
Land Resources and Environment,2015,29(12) :91-97.]

AU | T 0 ST R RO TR X AR RGN 57
AEABRIE[ T ). M B RL 2% 2021,41(7) ;1295 - 1302. [ ZHENG
Shu-feng, WANG Li-ping, ZANG Shu-ying. The Change of
Ecosystem Services of Natural Forest Protection Project Regions in
the Da Hinggan Mountains[ J ].Scientia Geographica Sinica,2021,
41(7) :1295-1302. ]

GAO J X,SHI H,ZHENG Z R, et al.Typical Ecotones in China
[J].Journal of Resources and Ecology,2012,3(4) :297-307.
R WPAE DR RS VDA R K A= 2 AT [ 0] By 4P AR
$%,2006(5) :36—37.[ LI Jian. Analysis on the Causes and Ecologi-
cal Control of Desertification in Hulunbeier Grassland [ J ].
Protection Forest Science and Technology,2006(5) :36-37. ]
HAE 1 R AR, 55 AR DR JRE ) A A5 ) B DX B R0 25
PR )] AR, 2019,39(16) - 5874-5884. [ GAN Shuang,
XIAO Yu,XU Jie,et al.Comprehensive Cost-benefit Evaluation of
the Hulunbuir Grassland Meadow Ecological Function Areal[]].
Acta Ecologica Sinica,2019,39(16) :5874-5884. ]

T, T RS PR AL A S DUR R R DEIR EEE T
FRASHATIF [ 1] WS Mol BHE, 2015, 41(3) :22-26.
[ NING Xin-zhe, HANZHAORIGETU, DU Min, et al. Ecological
Benefit Evaluation of Grassland Desertification Control Project in
Hulunbeier[ J |. Journal of Inner Mongolia Forestry Science and
Technology,2015,41(3) :22-26. ]

PI Hua-wei. Evaluation of Two Empirical Wind Erosion Models in
Arid and Semi-arid Regions of China and the USA[ ] ].Environ-
mental Modelling & Software ,2017,91.28-46.

R, U SCRE XINIEAE, 45 36T RWEQ BERL Y Py 52 n 5T 1
HEXUAIFST [ 1) AR 2SR 24, 2018,27(6) £ 1024-1033. [ CHI
Wen-feng, BAI Wen-ke, LIU Zheng-jia, et al. Wind Erosion in
Inner Mongolia Plateau Using the Revised Wind Erosion Equation
[J]. Ecology and Environmental Sciences, 2018, 27 ( 6 ) :
1024-1033.]

BHE R AN R AL Efmm [ 2] duat. e

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

#5,2017.

ARSI SR S, T RWEQ BUAME I 1Y + b b fh g
PR [T]. K R FFDFT, 2021, 28 (1) : 368 - 372. [ HU
Meng-tian, ZHANG Hui, GAO Ji-xi, et al. RWEQ-Based
Assessment on Sensitivity of Land Desertification[ J ]. Research of
Soil and Water Conservation,2021,28( 1) :368-372.]

SRR BRI, EREAL, 45— e b Y P SR AR 2 Ak )
5771 : CN111539608A[ P1.2020-08-14.

L. P E A RGBT MU VD I RE i 2 B fE [ D] AL 5T vk
Bl 2% BE K 2%, 2015. [ JIANG Ling. Temporal and Spatial
Variation Analysis of Windbreak and Sand Fixation Function of
China Ecosystem [ D ]. Beijing: University of Chinese Academy of
Sciences,2015. ]

GAO Jiang-bo.Contribution Analysis on Spatial Tradeoff/Synergy of
Karst Soil Conservation and Water Retention for Various Geomor-
phological Types: Geographical Detector Application|[ J].Ecological
Indicators,2021,125.107470.

ZHANG Hai-yan. Response of Wind Erosion Dynamics to Climate
Change and Human Activity in Inner Mongolia, China during 1990
to 2015 [ J]. Science of the Total Environment, 2018, 639:
1038-1050.

R0, VRV IR, A R T A B AR AR A A BT
[J].00 458 4, 2007 (3) : 45— 48. [ MA Zhi-yong, SHEN Tao,
ZHANG Jun-hai,et al.Vegetation Changes Analysis Based on Veg-
etation Coverage [ J ]. Bulletin of Surveying and Mapping, 2007
(3):45-48.]

TN IEAR DR VD IX 3 YDA By 36 <7 28 R A 53 B XA By i
FEHEHFE[ D] ALa AL sl K, 2019.[ SU Min.Site Classifi-
cation and Measurements for Aeolian Desertification Control in Hu-
lunbeier Sandy Area, China [ D ]. Beijing: Beijing Forestry
University,2019. ]

THZTHS B AN R TCHE B TR S 355 e JEUAE ) A R AR
(1] ELR R ,2008,41 (11) :3645-3650.[ MA Hong-bin,
XIE Ying-zhong. Plant Compensatory Growth under Different
Grazing Intensities in Desert Steppe [ J ]. Scientia Agricultura

Sinica,2008,41(11) :3645-3650. ]

PEZ®II: WA (1992—) 2 VLU 2N, AR 1
FENTF L A AR G 55 D RE VAl O AR B SE . E-mail ;
2419547677@ qq.com

(REHE: IF )



BRI 2023, 39 (8): 1008-1019

Journal of Ecology and Rural Environment

DOI: 10.19741/j.issn.1673-4831.2022.0773

AR , 74640, X, 45 ALY ZREPERT A SR AL ST IVAY . DA X A B[ T ] A5 5 R R PR 2741, 2023 ,39(8) :1008-1019.

SHI Pei-rong, WAN Hua-wei, LIU Yu-ping,et al.Assessment on the Contribution of Biodiversity to Human Well-being; Case Study in Qianjiangyuan[ J].
Journal of Ecology and Rural Environment,2023,39(8) :1008-1019.

£ B RN NRBRTETMR . MRTEM X 46

MR, FHEEY NERP, EAM, IEBR', B4 EY, BT (1 ASHEE RN,
JbaT 1000945 2. A AIAEEH R SIRBERIADF ST AT, V098 B 210042; 3. BRVLIRE R A A S FIEA Y o, WL JF
fk 324300)

WE. ST EYZ X AR TTIR A AR R R R TL IR X T SR A= Wy Z R Pk 5 A SR Al 5¢ R 1Al
AT B TR S 2R B ST A Y 2 R TS Ak Tk O A, DA R TR A 2SR Tk L Sofk
FEFHTTRR 3 ANT7 T, 43 AR —G0 GO = AR AR AT VA, 4347 AR ) 22 PR N A ik BT R 9 2 (] 4 A 25 R
AL, SR F BT X AR EAs 8] 57 B 0 , R T AR R 25 T B A AR AR A
VIR B KA TR 3B R IR AR A8 09T Sk, 6 0 B AR AE 0y o Ak 4 RO 1 S Ak BTk
B o BT R RS R SR 3 A5 TR B 25 43 A0 22 R AR, W J5T BT R R A 5 G I A b R B Bt
25 7K P S e EL A TR S P B3 A SR T SRR AR A S s B AR B b DU AR B 2R A kT B STk
KA, 3X 3 AN IX A SR BERALIAGE 1 SRR S R G AR BOR s A UL STk 4032 A SC FE MR Z 52 A K,
Hrp R I BB BERIE N . I 20 a NSARHRIR AR S Sl s B b 1l B — H 2K G B
KT R, FEARIAE P FPEE S KT DA L 45 B KRN T Fh A 3 b X A ARk K STk e i
g

KR AEWEREME; ISR, YmotEk; ARSI TG Kok

HESHES. X826  XEIREM: A XEHS: 1673-4831(2023)08-1008-12

Assessment on the Contribution of Biodiversity to Human Well-being: Case Study in Qianjiangyuan. SHI Pei-
rong' , WAN Hua-wei'” , LIU Yu-ping]@ , WANG Yong-cai' , SUN Chen-xi', CAO Ming-chang®, YU Jian-ping’ ( 1. Center
for Satellite Application on Ecology and Environment, Ministry of Ecology and Environment, Beijing 100094, China;
2. Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China; 3. Center
of Ecology and Resources, Qianjiangyuan National Park, Kaihua 324300, China)

Abstract: This study conducted a quantitative evaluation of the relationship between biodiversity and human well-being in
the Qianjiangyuan region, utilizing a robust indicator system of the contribution of biodiversity to human well-being. Based
on multi-source data, including statistics, remote sensing and ground survey, this study evaluated the primary, secondary
and tertiary indicators from the perspective of material supply, ecological regulation and spiritual culture, and revealed the
spatial distribution differences and dynamic variations of biodiversity contribution to human well-being. The results show
that, the spatial heterogeneity of human well-being index in the study area was strong, mainly attributed to the difference
in natural resources. The highest human well-being index was observed in Kaihua County and Yushan County. Kaihua
County displayed a higher contribution in ecological regulation, while Yushan County excelled in material supply and spir-
itual culture contributions. The spatial and temporal distribution of the contributions of material supply, ecological regula-
tion and spiritual culture were significantly different. The material contribution exhibited a gradual increasing trend, with
Yushan County being the highest and fastest growing in material supply. The ecological regulation contribution initially in-
creased but later decreased. Kaihua County, Wuyuan County and Xiuning County had higher ecological contribution

levels, benefiting from their natural advantages and larger forest ecosystem areas. The spiritual culture contribution index
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was greatly influenced by human subjective factors, with Yushan County standing out in the recreation index. Human well-

being index has shown a trend of initial growth followed by a subsequent decline over the past 20 years. Yushan County has

been growing with the fastest growth rate, which mainly manifested in the growth of material supply. The growth of material

supply is the most significant indicator that contributed to the growth of human well-being in this evaluation system.

Key words: biodiversity; human well-being; material contribution; ecological regulation contribution; spiritual and cul-

tural contribution
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Table 4 List of nature reserves providing recreational functions in each county
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Table S Human well-being index of the study area
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Spatial-temporal Dynamics of Grassland Spring Phenology and Its Response to Extreme Temperature in Qinghai-
Tibet Plateau over the Last 30 Years. WANG Xiao-ging' , HE Kai® (1. Shanxi Water Conservancy Technical Institute,
Yuncheng 044004, China; 2. College of Water Conservancy and Hydropower, Hehai University, Nanjing 210098, China)
Abstract: Change in phenology is among the first signals of adjustments in species responses to climate anomalies and is
of great significance to clarify the interference mechanism of extreme temperature on grassland phenology. In Qinghai-Tibet
Plateau, plant development is commonly regulated by both temperature and precipitation. To better understand how grass-
land phenology may respond to extreme temperature events, the spatial-temporal dynamics of start of growing season
(SOS) and the sensitivity to different extreme temperature events of different grassland were explored based on GIMMS
NDVI, grassland types and extreme temperature data on the Qinghai Tibet Plateau from 1986 to 2015. In this study, with
the assistance of Sen gradient, variation coefficient, Hurst index, geographical detector and partial correlation analysis,
the spatio-temporal patterns of the start of the growing season (SOS) in the grassland were investigated by using the Nor-
malized Difference Vegetation Index (NDVI) on the Qinghai-Tibet Plateau ( QTP) from 1986 to 2015. At the same time,
the extreme temperature regulating grassland spring phenology under the ongoing conditions of climate change was
analyzed. The results show that; (1) the SOS concentrated in the period of 120—130 days of the year. The SOS appeared
first in plain grassland, meadow and alpine and subalpine meadow, basically before the 130th day. The SOS of desert
grassland, alpine and subalpine plain grassland and slope meadow appeared late, concentrated in the period of 125-145
days. (2) The SOS showed a significant advancing tendency in all types, and the rate concentrated at 0~+1.5d « a™'.
The predicted change trend of SOS in the coming period of time is opposite to the last change trend. (3) SOS of meadow
was the most sensitive to extreme temperature, followed by plain grassland, alpine and subalpine meadow, alpine and sub-

alpine plain grassland, and desert grassland was the least sensitive to extreme temperature. (4) The correlation between
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E&WA . BERARPEE4(52039003)



48 1

EWPREE : T 30 a T 80 oy I 5% 7 2 0 M 0 285 R JFL ol i 2 ) A e

- 1021 -

cooling related extreme temperature and grassland SOS is mainly weakly positive correlation, and the correlation between

warming related extreme temperature and grassland SOS is mainly weakly negative correlation, and extreme high negative

correlation exists especially in the Himalayas, Kunlun Mountains, Tianshan Mountains and Hengduan Mountains with high

altitude. The results of this study could provide new understanding on the impacting factors to the phenology of grassland of

Qinghai-Tibet Plateau, and could also provide effective measures for grassland disaster prevention and remediation, for

grass seeds breeding, grassland development monitoring, climate anomalies responding and vegetation ecological restoring.

Key words: exireme temperature; grassland vegetation; spring phenology; sensitivity; Qinghai-Tibet Plateau
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Fig. 1 Distribution map of grassland types and elevation in Qinghai-Tibetan Plateau
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Fig. 2 Spatial distribution of phenological trends in Qinghai-Tibetan Plateau
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Fig. 4 Correlation between grassland spring phenology and elevation in the Qinghai-Tibet Plateau
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Fig. 5 Factor detection results of grassland spring

phenology on the Qinghai-Tibet Plateau
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Fig. 6 Partial correlation analysis results of grassland spring phenology and extreme temperature
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Table 2 Partial correlation between grassland spring phenology of different types of grassland and extreme temperature
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2% 7K ; Shannon-Wiener 5§41 . Pielou 2J2) BEF6 50U Margalef 4= ¥ Z#EVEFE BOT-M E B KR AL T V5 Ye Z & S
PORE
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Temporal and Spatial Distribution Characteristics and Water Quality Evaluation of Planktonic Algae in the Mid-
dle and Lower Reaches of Ganjiang River. WANG Jun-jie', XIA Yu', YU Xin-ping', LIU Jin-fu'*, LI Han-cheng',
CHEN Yu-wei'” (1. The School of Hydraulic and Ecological Engineering, Nanchang Institute of Technology, Nanchang
330099, China; 2. Jiangxi Academy of Water Science and Engineering, Nanchang 330029, China)

Abstract: Phytoplankton is the most important primary producer in the river ecosystem. In order to reveal the temporal
and spatial distribution characteristics of phytoplankton community in Ganjiang River and evaluate the nutritional status of
Ganjiang River water body, the community structure of floating plants in the middle and lower reaches of Ganjiang River
was investigated in January, April, July, and October of 2019, representing winter, spring, summer and autumn, respec-
tively. The results show that there were 6 phyla and 53 genera of phytoplankton in the middle and lower reaches of Ganjiang
River, including 25 genera of Chlorophyta, accounting for 47. 17% of the total species; 16 genera of Diatoms, accounting
for 30. 19% of the total species; and 6 genera of cyanobacteria, accounting for 11.32% of the total species; Other phyla
include 3 genera of gymnophyta, 2 genera of dinoflagellate and 1 genus of Cryptophyta. The phytoplankton density at each
sampling point was 11.0 x 10*-468.7 x 10* L', with an average of 93. 1 x 10* L™'. The biomass ranged from 0. 15 to
4.67 mg - L', and the average biomass was 1. 16 mg + L™". There are significant differences in the spatial distribution of
phytoplankton. The abundance and biomass of phytoplankton at each sampling point in the upper reaches of Wan'an Reser-
voir and Xiajiang reservoir were higher than those at other sampling points, and the sampling point GJ11 had the highest
abundance. In terms of seasonal variation, phytoplankton biomass generally showed the trend of winter > autumn > spring >
summer; It was the highest in winter, 2.23 mg + L™', and diatom is the dominant category; The biomass in summer was

the lowest, 0. 66 mg - L', and Chlorophyta is the dominant category; Compared with the survey in the 1980s, the number

R EE: 2022-03-21

EEUR: LA A ETRHE I H (G1J201905) 5 TLPYA 2 E )T R 28RBS T H 5 4E 5 H (G1J211938) 5 TLVY 4 K AT RH£ 5 H
(202022YBKT17)
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of phytoplankton species ( genera) has decreased in following years, and the richness and evenness are also lower than the

early survey results. The evaluation results of physical and chemical indexes of water quality show that the water quality in

the middle and lower reaches of Ganjiang River is Class V; The evaluation of Shannon Wiener Index, Pielou Evenness In-

dex and Margalef Biodiversity Index shows that the water body is in the state of moderate to severe pollution.

Key words: Ganjiang River; phytoplankton; community structure; biological evaluation of water quality
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Fig.1 Geographical location of Ganjiang River and

distribution of sampling sections in the main stream
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Table 1
Pielou Index and Margalef Index

Shannon-Wiener 15 %% Pielou $5 % Margalef =F & B 541
SYARAE KA SreRbRUE KIZEAY SreRbRdE KRR

Evaluation criteria of Shannon-Wiener Index

>3 EW-REY 0.8~1.0  JETHA 0~1 G Y
1~3 Pi5Y 0.5~0.8  FRI5Y 1~2 s gL
0~1 HI5YE 0.3~0.5 5l 2~3 Big Y
0~0.3 HI5YL >3 MRt

2 HER55%H

2.1 BHIERESW

BT R I BORFE S BB AR AR WL 2, BT
KA A 55 e , 25 LR B 6. 86 ~ 8. 79, - {H Ky
7.74, pH {HE)Z 1 AR AL BUAEAS B I, DR £kt 34
B, A2 pH A IUIRAG, BRRA s . TN Ve BRI
B as ) 225 B T DA B IV i TN He i —
IERUS S d= G ANTTRCIN =4 | N || W o s Tt
IVE p(TN) kB 5, 0 2. 59 mg - L7 B 2244
Bt p(TN) #B 423 TR MBIV 1Y p (TN) 34 31 Ik
B, R 1. 17mg - L', KIKE p(TP) JEH K0. 03~
0.10 g« L7, [AIFEFEA A OO BEIV (1) TP ¥R JE
RE R, OF LB T R 58 5w vk . DO
WeREE R B W A 25 22 5% (P<0.05) , TERK (A2
PR R E, T R BRI (E, KR A 4%
Z (Chl-a) YR BE CRFFAH R R 3, Y TR b Tha 4t
BRI K LR T RIS, I VR B ARG, Tl Bt
Vi) COD 7£ 4 A~ A Ay ¥R KAl Fe A AR R TTK
PRAEANT 17 B 275 Y e ™ 5, AR GB 3838—
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Table 2 Investigation results of annual mean value of water quality factors of each investigation section in the middle and

lower reaches of Ganjiang River

p(TN)/ p(TP)/ p(DO)/ p(Chl-a)/ coD/

Z B KR N N N X _ H {ii
" (mg-L")  (mg-L) (mg-L") (mg-L") (mg-L) P
== I 11. 02 2.16 0.07 5.89 1.63 1.93 6.94
1 10. 12 1.67 0. 05 4.70 1.34 1.95 6. 81
il| 9.02 1.84 0.07 3.92 1.49 2.10 6.61
I\ 7.13 2.59 0.1 10. 00 1.24 2.49 7.07
HE I 19. 38 1. 69 0.06 3.26 1.56 1.85 8.39
1 19. 47 1.68 0.06 3.88 2.38 1.96 8.48
m 17.17 1.7 0. 05 3.52 2.55 2.02 8.54
\% 20. 41 1.89 0.06 1.34 3.39 2.19 8.81
"z I 25.51 1.67 0.1 1.63 2.14 2.97 8.19
1 22.37 1.26 0. 06 1.47 3.67 2.22 8.32
il| 23.97 1.31 0. 06 0.79 4.70 2.47 8. 47
I\ 25.97 1.17 0.05 3.48 6. 65 2.43 8.04
Fhz I 24.63 1.32 0.04 7.30 2.69 1.71 8.95
1 24.23 1.24 0.03 7. 64 3.09 1.74 8.96
m 24.83 1.17 0.04 8.43 1.79 1.80 8. 81
\% 23.92 1.22 0. 06 8. 11 2.39 2.68 8.89
2.2 FiFEWMEELEN Fessel ] 1 &, 5 SR 1. 89%
2.2.1 VRIEAHYIAP2E MFRIFE RS R 504 (R 3) L&A, FEM

TEA IR R LR VT R R U IR 6 1] 53 BURIAHI RS D MR B R 26 B, 5 AR
JE& AT REBET BRI ORI T W T S B 65% s A=W R B 3G MR 33 5
BT 6 KRBLAL, Hirh 453807 25 &, R 60. 87% ; BKEMIFEGE B (39 F) | i A B
47.17% ; FEBET] 16 8, 5 SR 30. 19% 16 60%, SASKE | BEE T840 W RhB At Je 1 5 s
16 8, ARG 11.32%  #8E1T 3 8, R i,
T 5. 66% ; el 2 J&d , 5 S A 3. 77%

x3 BIHRTIEFHFEYMAEER

Table 3 Species composition of phytoplankton in the middle and lower reaches of Ganjiang River

e R % % o =

#5781 ( Cyanophyta) TR BE W (Microcystis spp.) + + +
45 MK 78 35 ( Dolichospermum convolutus) + +
VRUF I 22 3 ( Planktothrix sp.) + + +H +
KA1 ( Dolichospermum sp.) + + + +
Ji% 3 ( Phormidium spp.) + +
Bt ( Oscillatoria spp.) +

el ] ( Crytophyta) RIE Feis ( Cryptomonas ovata ) +H+ +H+ +H -

fik # ] ( Bacillariophyta) WUk H A (Aulacoseira granulate) +H ++ + +
HBEMEASFN (A, granulate var. angustissima) ++
WBE Uk HREBE (A, g. var. angustissima f. spiralis) +
SIS ( Pinnularia spp.) + + + T+
INERFE ( Cyclotella spp. ) +H+ +H+ H T
#7253 ( Cymbella spp. ) + H
SEMEE ( Gomphonema spp. ) + +
WEAT-# ( Fragilaria spp.) H + + +
5T ( Synedra spp.) T+ + T T
FHIE # ( Navicula spp.) H +|+ n +
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P
e
i
g

A 808 ( Gyrosigma sp.)
FEFF 3 (Asterionella sp.)
XUZE 3 ( Surirella spp.)
Z2JE ¥ ( Nitzschia spp.)

[t 5235 ( Cymatopleura spp.)
YT B ( Cocconeis sp.)

Wi 2% B ( Cymatopleura spp.)

PR ( Englena acus)

REBWBE(E. oxyuris)

Jiit B ( Phacus sp.)

FEPLEE ( Trachelomonas sp.)

Z W & ( Peridinium sp.)

TKIHES T #E ( Ceratium hirundinella)

PR3] ( Euglenophyta)

FH 1] ( Pyrrophyta)

e ( Scendesmus sp.)
JHERIEE (S, javaensis)
VUM (S. quadricanda)

PU £ 45 5L 38 ( Pediastrum tetras)
ZHAEEWE(P. duplex)
PSSR (P, simplex)
1+ ( Crucigenia spp.)
243 (Ankistrodesmus spp. )
B ( Quadrigula spp.)

VU 7135 ( Tetraedron sp.)

25 Bk ( Eudorina spp. )
SLERE ( Pandorina spp-)

5% #i ( Schroederia sp.)

A 7 #E ( Selenastrum spp.)
2401387 A ¥ ( Closterium gracile)
223 (Ulotrix spp.)

853 ( Cosmarium spp.)

£k3%17( Chlorophyta)

i B 8535 ( Staurastrum sp.)
4 B (Actinastrum spp. )
A< ( Chlamydomonas spp. )
PR 25 5238 ( Coelastrum reticulatum)
75 B3 ( Coelastrum sp.)
/INERTE ( Chlorella spp.)
BIHE 3 ( Oocystis sp.)

B85 ( Oedogonium spp. )
W& 3 ( Cladophora sp.)
IKA ( Spirogura sp.)
MM ( Mougeotia sp.)

+
+
+

+
+ o+ o+ o+

+
T + + +

+ 4+ o+ o+

“+”5Ei’\"f&]l)iﬁ,“HY’%%/?\“%'ULL*"I’,“'H'F"%%/jf\‘gvljﬂﬁo

HRPEEE VL T A R e A Y iE % (BT 2) 3
iR /R R A S MRS A A R iy ) R P i
TSR LA A AE, TR AE P B T TR 3]
I RFE AL AT BRI, BT o A e b
BRVL AT Uit 3 S A ) B SIS 2 B ER B Dk B R
SREE PR RS, WA BE, TEKE R
Ui GJ4 FIEVLRE SC T GIN1 V7 WA W ) P B0k 3] de
KAE, R 27 Ff, 5 SN 50. 94% ; Uk J& GI13
KA IRECH 25 Fh(J®) , b 47.16%;GJ1 .GJ2

GI3 .GJ10 RAE SR IR/ ol 15 B, i 28.30%
2.2.2  PFURAEY) AR RN A Wy ) A AT

BRI , AT LUK IR A A
3R 4 D IXEBL (K 4) Kb GI1L~ G4 X [8] 5 55 4
Hadh SEH AR N 1,38 mg - L7, HLAE GJ4 RAE S,
SKFR KA, J1.93 mg » L7 GI5~GI7 M55 2 NF
TR A e 1 DX ), S A 5 0,99 mg -
L7 GI8 ~ GI10 SRAE A5 N 3 AN X BE, 12 X I 7 Tk
TR R R £ 30 A A YR aHoR
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B ; GI11~ GJ13 #EE A A 0, GI11 F1 GJ13 4k
Wi R ERK, A G2 YRk, b 0.76
mg « L7 s BRVL R AR AEY R 1. 16 mg -
L7 R s AT A ke 5 2 S MR IR
G4 SRHE A BRI i 5 AR, SRR B IR 2
GJ6 BN HRER, i b 5, KA &8 T 6
e, PR T E A S A R m A
Sl T THEA 25 R, 21w i m R 5
SREVAH 1 @ (AR s s WA R T GI1 sS4
Py eI, PR T T A i AR

BT T U N EE S R Y e s
SRARARL, L 3 R 9 R A A B e, iR A A
FEMG, o GI1 g0 3 B A Rk, 495 2,35 10°
L7 H GI B T KGNS ; F B B I o5,
iR GI1 i, 2970 4.02x10° L™, MBI Z5H 1R,
i GI1~GJ4 rE A £ L gk b
Ui GI5~ GJ10 L b E LN eEBRIRZ; GI1L ~

*4 BINTHEZFHFEVFEFENEYETEIH

GJ13 F LT AR L), 22 i ek 8 A M o 2 B 4, 2 i
KZ o BZ AN FREMNIS , R  2x 3] it
AN L iDL T S

30 - Défy%(% O i
= B Ok -
25+ DiEd O

/R

N/

RS

2 BIPTHESEWFHEYMIEAER
Fig.2 Species composition of phytoplankton in
different seasons in the middle and lower reaches of

Ganjiang River

Table 4 Spatial distribution of phytoplankton abundance and biomass in the middle and lower reaches of Ganjiang River

TR YR/ (mg - L71) FE/10° 17!

i W £ [5553 [Z3 Tk g £ [5553 Mo e
GJ1 0.686  0.004  0.089  0.134 0 2.086  0.548  0.941 0.448  0.000  0.000
GI2 1.001  0.065  0.085  0.245 0.022 4.347  4.145 1.912  0.817  0.055  0.000
GJ3 0.538  0.032  0.030  0.354 0.088  0.197 2.634  1.643  0.898 1.179  0.219  0.329
GJ4 0.820  0.006  0.307  0.177 0.090  0.534 3.617 1.310  5.901 0.589  0.186  0.076
GJ5 0.352  0.030  0.129  0.039 0.022  0.033 1.267  2.953 1.005  0.131  0.055  0.055
Gl6 0.312  0.006  0.101 0. 184 0.046  0.567 1.494  0.763  2.865  0.612  0.076  0.131
GJ7 0.378  0.041  0.209  0.138 0.022  0.099 1.777  2.953  4.233  0.460  0.055  0.164
GJ8 0.648  0.048  0.034  0.138 0.098  0.099 1.813 1,920  1.148  0.460  0.207  0.164
GJ9 0.713  0.010  0.193  0.079 0.022 2.249 1.310  4.544  0.262  0.055  0.000
GJ10 0.795  0.004  0.115  0.147 0.031  0.033 3.320  0.548  3.490  0.491  0.076  0.055
GI11 0. 681 0.335  0.215  0.101 0.132  0.066 3.682 16.308  2.812  0.338  0.262  0.110
GJ12 0.498  0.000  0.196  0.039 0. 022 2,239 0.000  3.150  0.131 0.055  0.000
GJ13 0.785  0.054  0.238  0.249 0.055  0.033 3.870  6.570  3.490  0.829  0.110  0.055

MR | I AR ) A ) 5 e B A T
R AT R, O 2.29 mg - LT E R, N
0.66 mg - L' ZHMIFFE 54 Pt 28 it 34— 5L
(K3), & Fhke, N 1.28x10° L FR R,
4.65x10° L',

2.2.3  {REFIH M

BLP N 4 DAL R BRI Y LA 9
T (ER5) , DIRESET TN 32, Horb kst 1) 3 F 60T 3
Tl BR80T 2 A BRET T 1 R, AT B BN
KE, INIE B ( Cryptomonas ovata) | VAL B Fif
(Aulacoseira granulate) ./NWIREE ( Cyclotella spp.) /)
PR (Chlorella spp.) 9 WAL FH, 438 TR /N K
# ( Chlorella spp.) HEFMNEFN(F=T75%) , TFiF

YR AT B R B3 T
FkZ= 5, &2 6 b A A ZRIB0RL 1 BE Ak B (Aud-
acoseira granulate) o5 45X 12 BRI 2= /N BR
( Chlorella spp.) di FEALH,
2.3 ERAMSHEMRHRKEENFEER

H 1] 4 )1 VL AP T A% SRAE A2 4FE Y Shan-
non-Wiener TE‘@(H) .Pielou ﬂ]@ﬁﬂé‘ﬁ( J) #1 Mar-
galef $880 (D) ¥IAAAE RS 25 22 7tk . H B ARGy
0.3~2.35;J 4 0.19~0.96;D 4 0.15~1. 13, W%
] B, Gl4 SRAE I W 1) Z AR FR An b ) H
M AEER, D (EW A, BT LT LA GJ4 SRk
SOKIR R IR I R T 2R ds , BRI 20 A 1
5] GI1~3 RAFEA H F M AEHEREBAR 7 R f
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Fig. 3 Seasonal distribution of phytoplankton biomass and
abundance in the middle and lower reaches of

Ganjiang River

Table 5 Composition and seasonal distribution of phytoplankton dominant species in the middle and lower reaches of Gan-

jiang River
. e
Il JR B R K
e 4% EF HE ®E
T ¥ 1 ( Cyanophyta) TFIF I 223 ( Planktothrix. spp.) a-HG I~ -G R 0.023 0.025
MK A ( Dolichospermum convolutus ) a-Fi5H 0.025
53 ( Crytophyta) T3 (Microcystis spp. ) a-H{5 R ~ B-rpi5# 0. 020
YRIE S5 ( Cryptomonas ovata) =G ~ -5 Rl 0.099 0.042 0. 022
7l 7 ( Bacillariophyta ) TUkr 4% ik (Aulacoseira granulate) a-H{5 R ~ g-rpi5H 0.247 0.237 0. 056
INERE ( Cyclotella spp.) a-Hi{5 R ~ B-rhi5 0. 031 0. 044 0. 040
T3 ( Synedra spp.) a—Hi5 i ~ g-rfi5 R 0. 021
£} 7% ( Chlorophyta) 25 BR ¥ ( Eudorina spp. ) -5l 0.023
JNERE ( Chlorella spp.) a—i5 5 0.052 0.073 0.052 0.124
3 iR PO TR S R s — 7 T T 2 K R % 1 /K i i 3,
HA T A E SRR S — B I I
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Table 6 Evaluation of phytoplankton water quality in the middle and lower reaches of Ganjiang River
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FESZES. X835 XERFRERD: A XEHS: 1673-4831(2023)08-1042-09

Seasonal Variation Characteristics of Phytoplankton Community in Gucheng Lake and the Influential Environ-
mental Factors. FENG Ye', WANG Jun', WU Bo-wen', HE Jing®, ZHAO Xiao-ping® (1. Jiangsu Institute of Water Re-
sources and Hydropower Research, Nanjing 210017, China; 2. Nanjing Water Conservancy Construction Engineering Tes-
ting Center, Nanjing 210003, China; 3. Bureau of Agriculture and Rural Affaires, Gaochun District of Nanjing, Nanjing
211300, China)

Abstract: In order to assess the ecological health of Gucheng Lake—an important regulating lake in the lower reaches of
the Yangtze River, and to enhance the management and protection of Gucheng Lake, four seasons of sampling surveys were
carried out in Gucheng Lake in 2019. The phytoplankton diversity index and evenness index methods were used to evaluate
the water quality status of Gucheng Lake. The non-parametric test for multiple paired samples was used to explore the vari-
ability of the phytoplankton community at each sampling site at the seasonal scale, and redundancy analysis (RDA) was
used to investigate the relationship between phytoplankton community characteristics and environmental factors in four sea-
sons. The results show that the Shannon-Wiener diversity index of phytoplankton in Gucheng Lake ranged from 1.87 to
2.40, with a global average of 2. 05. The Pielou evenness index ranged from 0. 46 to 0. 92, with a global average of 0. 69,
and the water was in a light-B-moderate pollution state. The cyanobacteria are the main phytoplankton species in Gucheng
Lake, followed by green algae and diatoms, with the seasonal mean phytoplankton abundance varying from 5. 63x10° -
1. 67x10° L™'. The dominant species are Chlorophyta and Diatom in spring, Cyanophyta in summer, Diatom and Cryptoal-
gae in autumn and Chlorophyta in winter. The dominant species in the annual waters are Anabaena circinalis., Anabaena
sp., Oscillatoria sp., Phormidium sp., Pseudanabaena sp. and Spirulina sp.; RDA analysis shows that the main environ-
mental drivers of phytoplankton community structure in Gucheng Lake are TN in spring, TP in summer, EC and COD,,, in
autumn, and TP and WD in winter.

Key words: Gucheng Lake; characteristics of phytoplankton species; seasonal patterns; environmental factors; redun-
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Fig.1 Distribution of phytoplankton sampling points in
Gucheng Lake
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)43 A K FH ArcGIS 10. 3.1 23], 7¢ IBM SPSS Sta-
tistics 22 BMF AT ZECAEARIE S B 5G
1.4 KREMNFE

I FH I U AL 00 22 A P 8 BORN 35 ) 5 8 50 [
WKL T K BORBL PR, H' >3. 0 B TG i5 G
I, 2<H' <3 W2 B-rP{sd  1<H <2 2 a-
G g H <1 B E TS YL Pielou ¥15] 4R %L
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1. 10 A% 2,80, KI5 4eit#h 26. 76, AHAFHER(E
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( Cryptomonas erosa) FVUAE ¥ J& ( Tetraspora sp.) 3 &
Zef 3 o 45 il A4 R B (Anabaena circinalis) a2
)& (Anabaena sp.) W ¥ & ( Oscillatoria sp.) | Ji ¥
J& ( Phormidium sp.) | & i & 3% J& ( Pseudanabaena
sp.) IEBEFE B (Spirulina sp.) 175 Bk ¥ ( Eudorina

R1 EEMERE TR

Table 1 Number of phytoplankton species in Gucheng Lake

elegans) s FKZEALHEFN R RE AT 3 (Synedra acus) Wi
B ¥ ( Cryptomonas erosa ), H. BB ¥ B %
( Chrcomonas caudata) FIIPIEEREE ( Cryptomonas ova-
ta) s TR BRI ( Synura sp.) AEV 1
(Volvox africanus ) FISERN A% ( Volvox aureus )

=1 S| kB BB ] BB ] W] BT Gt
# 35 27 1 3 4 2 13 1 81
2 36 18 3 3 4 2 18 2 86
K 9 8 2 3 2 0 6 1 31
4 28 20 3 3 5 3 11 2 75
F2 EWSERENSIEEELSENSETE
Table 2 Seasonal variability of phytoplankton composition in Gucheng Lake %
ESS =S| TE#E] BB ] REET] ] ] BB
H 35.84 26. 88 0.12 13. 62 5.14 1.08 16.25 1. 08
= 4.23 1.08 0.29 0.19 0.03 0.03 94. 08 0.07
Tk 11. 85 24. 44 1.48 45.19 2.22 0 14.07 0.74
S 77.17 8. 11 7.44 1.57 0.37 0.43 4.29 0.63

F /106 L
(5 B 1.67~2.09
- >2.09~2.53

» B $253-2.98
y $2:98-3.45
$3.45-3.92

Simi!
B >4.41~4.
0 2 4 km I >4.90~5.42

# N
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-y {

o2h2 gohg
.

geh6
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.K

T '
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1 >2.90~3.43

GO >3.43~4.11
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£ N

K..Z »
2
ch-8
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gch-7 g
.

FHEN07 1
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i >0.31~0.70
gel10 >0.70~1.24
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>2.01~3.07
>3.07~4.56
. >4.56~6.63
0 2 4 km Il >6.63~9.53

B2 EE#FFEYEESEETEESN
Fig. 2 Spatial distribution of phytoplankton density by season in Gucheng Lake
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Fig. 3 Seasonal variation of biodiversity indice in Gucheng Lake

2.3 EFHFEYBEEEMEMERFHXR
2.3.1 [ F BRI A 1 1 2584k

HAE VIF <10 0 18 P58 AR 15t | 45 21 52 e [ 5 387
TEIEAE P 1) B R AR A B IR 1, ik 26 A - 9 2= 1 A8
N 3 fias . W2 p(TN) FEER&AK, 7 0.43
mg« L7 EZHE, N 0.78 mg - L' & FH
p(TP)HZHAK, 7 0.015 mg - L, Bk T /K e, M

£3 EWHEEKEHFERFHOETEN

0.054 mg « L7 &W1°F¥ p(NH, -N) HEFEE L F
e, ¥ 0157 mg - L' HZEHAK, N 0.037
mg + L' 234 SD Hil p (DO ) BIHE A o & (°F
PHEAF R 111 em F111.98 mg - L), FkTER Z;
Hrh SD H AL, N 47.5 em; DO B AL, M
7.96 mg -+ L',

Table 3 Seasonal changes of physical and chemical factors in the water of Gucheng Lake

p p(TN)/(mg - L") p(TP)/(mg - L") p(NH;-N)/(mg - L") p(DO)/(mg - L") EC/(pS - em™)
[N U e T e U e U e U
# 0.4 0.2~0.7 0.05 0.03~0.06 0.16 0.02~0.23 8.37 7.65~8.98 246.4  153.8~268.2
"2 0.8 0.5~1.2 0.02 0.01~0.02 0. 04 0.01~0.06 7.96 7.16~8.69  211.6  206.2~214.7
78 0.7 0.5~1.1 0.05 0.04~0.06 0.08 0.04~0.13 9.70 9.07~10.29 271.2  153.1~357.1
& 1.1 0.8~1.6 0.03 0.01~0. 05 0.16 0.08~0.20  11.98  11.57~12.46 162.9 151.6~173.8
- COD,,,/(mg - L) SD/cm pH 18 KR/ C JKI%/m
LT 70 ¥iE Akl ¥iE FiniEl ¥iE FiniEl ¥iE Rl
H 2.57 2.18~3.38 48 10~80 8.6 8.0~9.0 24.1 23.7~24.4 1.4 1.0~1.9
=1 3.28 2.65~3.84 61 50~70 9.2 9.1~9.3 33.1 32.2~33.9 3.6 2.2~4.4
77e 3.36 2.34~3.85 50 82~110 8.4 8.3~8.6 10.2 9.7~10.7 2.5 2.2~2.8
& 2.35 1.60~3. 60 110 100~ 130 7.9 8.1~8.8 5.4 5.2~6.4 3.0 2.6~3.2

S EC A COD,,, I 7E K e (A
AR 271,16 pS + em™ F13.36 mg - L7') , & Fx

Ko 4 ANZEBEKIRAACRRE 2R (3. 64 m) >&
(3.02 m)>FZE(2.53 m)>HZ(1.43 m) ; & WF
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Fig. 4 RDA ordination biplot of phytoplankton species and environment variables by season in Gucheng Lake
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Characteristics of Aerosol Scattering Hygroscopic Growth Factor under Different Haze Intensities. TONG Jing-
zhe"* | MI Jia-yuan"?*, NI Chang-jian"*, JIANG Meng-jiao"*, YANG Yin-shan® , CHEN Yun—qiang4® (1. College of At-
mospheric Science, Chengdu University of Information Technology, Chengdu 610225, China; 2. Chengdu Plain Urban Me-
teorology and Environment Observation and Research Station of Sichuan Province, Chengdu 610225, China; 3. Chengdu
Academy of Environmental Sciences, Chengdu 610072, China; 4. Sichuan Meteorological Service Center, Chengdu
610072, China)

Abstract: Based on the hourly observation data from nephelometer and aethalometer, as well as the simultaneous data of
visibility (V) , relative humidity (H}, ), nitrogen dioxide (NO,) and fine particulate matter (PM, ) concentrations from
October to December 2017 in Chengdu, aerosol scattering hygroscopic growth factors were calculated by optical synthesis
method and the influence of haze intensity (slight, mild, moderate and severe) on the aerosol scattering hygroscopic
growth factor was analyzed. The results show that; (1) the aerosol scattering hygroscopic growth factors all obeyed Lognor-
mal distribution under different haze intensities, whose mathematic expectation and variance increased with the growing
haze intensity. (2) The hygroscopicity of aerosol increased with the growing haze intensity, and proportion of strong hygro-
scopicity mode were 6.2%, 11.4%, 50.8% and 84. 5% for slight, mild, moderate and severe haze. (3) The determina-
tion coefficients ( R*) of the simulated and measured values of all the samples corresponding to scattering hygroscopic
growth model of quadratic polynomial under slight, mild, moderate and severe haze intensities were 0. 684, 0. 627, 0. 729
and 0. 786, respectively. The model of aerosol scattering hygroscopic growth was very sensitive to sample selection and its
generalization performance increased with the growing of haze intensity.

Key words: aerosol scattering hygroscopic growth factor; Lognormal distribution; strong hygroscopicity mode; quadratic

polynomial ; haze intensity
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Fig.1 The frequency histogram of aerosol scattering hygroscopic growth factor under four haze intensities

FET AR 5 58 BE 25 AF T AT IR ISR W 4 K
PR~ A D 285 0 A R AT 328 RO B30T E 28 70 A1 R P
S BEAR RRER, 5 MO AN [ 55 5 B2 45 0 AU IR AR
WRRIG I R 7 AT U5 20 B o SR AR R AL 9K vk i
TS84T, IF 18 B Kolmogorov-Smirnov 45 5 ( KS

R ) AHRFRE(r) LA I iR 1% 25 (RMSE ) B3IE
XPEIE 25 70 A pR AR 38 M. KS K5 r DL
RMSE 11532 WLCHR[39] .

AN g8 B 2% 1 T O BI0E 28 43 A R B LA
GERIFE 1,

®1 AMBEBEFH TSRS REEKEFNHESH UGS ER

Table 1 The fitting results of Lognormal distribution of aerosol scattering hygroscopic growth factor under four haze intensi-

ties
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Table 2 Criteria for determining three aerosol hygroscop-

icity modes
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Fig. 2 The proportion of each hygroscopicity

mode under four haze intensities
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Table 3 Fitting parameters of scattering hygroscopic
growth model of quadratic polynomial under four haze in-
tensities
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Fig. 3 The fitting results of scattering hygroscopic growth model of quadratic polynomial under four haze intensities
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fen'?, ZHANG Gao-rong', WU Li-juan' , YANG Mei-feng' , LU Jun—yul(D (1. College of Chemistry and Biology Engineer-
ing, Hechi University, Yizhou 546300, China; 2. Guangxi Collaborative Innovation Center of Modern Sericulture and
Silk , Hechi University, Yizhou 546300, China)

Abstract: In this study, amino and mercapto functional groups were introduced to design the surface of covalent organic
framework materials (COFs) , and COFs were prepared and applied to adsorb mercury ions in water. It was characterized
by X-ray diffraction, Fourier transform infrared spectroscopy and scanning electron microscope, respectively. The concen-
tration of mercury ions in aqueous solution after adsorption with COFs was measured by atomic fluorescence spectrometer,
the experimental data were fitted by adsorption isotherm and kinetic model to explore the adsorption performance of the ma-
terial under different conditions. According to the data, when the mercury ion concentration was 600 mg + L™" | the adsorp-
tion amount reached the maximum of 587.6 mg - g”'. The adsorption rate remains above 95% in the range of pH 1-10.
The reaction can reach the adsorption equilibrium state within 1 min. In the solution with multiple ions coexisting, the ad-
sorption rate of mercury ions can still reach to 66%. The study of adsorption process proved that the adsorption fit the pseu-
do-second-order kinetic model and Langmuir adsorption isotherm. It is a kind of easy reaction chemical adsorption. There-
fore, COFs materials have good development potential in the field of adsorption and separation of heavy metal ions from wa-
ter environment.

Key words: covalent organic framework materials; mercury ions; water environment; adsorption properties
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FAFAE ) 1956 4F, H AR & A LR 1) A B2 5
YeF ——K AR, TR 2 b R 2 R 15 Y 1)
i DA gk 2R iE e
ZR U DX BN YL Al () 2 K AT T BEDLAMAE ARG D, & B0
HRE R ELE N 0.12~4.27 pg - L', B
Ao VD SE A e B, 5t BH T 4 AR 43 X R
HOVE A 56 R BN 247. 57, W] fie s hh AR S 3R
R E A E R R LB, T, B
BE IR A5 b SR AT M T HE R OR R R
186.2 pg « LT AR K, X i1 DX A AR T AR 7= i i
W—E R, FeE GB 18918—2002( I 5 7k 4b
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B LS RL B A LS 284 kL (MOF PCN-221) 3k
FBRAKAR Y He™ , e KB 25 #3851 277 mg -
g0 HAHAEY R BT GCE I Aok 3L
WA HLHEZEHA B ( TAPP -TPAL-COF) , 45 T Hi4k
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Fig. 1 Schematic of the construction of COFs
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1.2 #RMRIESHH

i FT-IR XRD . SEM 2557 R 43 5%t COFs #4
RIS 250 | Y0 F0 20 B A o6 28 21 45 AT R AE
VTR 0K B T VR B SR R T 98 0 B kAT
W
1.3 WEHHRIE

H—5E = COFs A BHE T 50 mL .08,
FIA 20 mL — 7 MR EEOK B F I, T 25 °C 130
v+ min” PHRIRIR G A P ROV —E B[R] it 4.5
o LA GCFL B B J BCHC DB W, el D 2 6O 2
T E AW TR B R
1.4 HFiRE
1.4.1 WA R 2R A Al

H Langmuir FERIH Freundlich X BI%F COFs #4
BT AEILE T
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C. 1 C.
= + (2)
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1
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n
1
lgg, =lg Ky + —lgC, o (4)
n

(1) ~ (4)H, g, AW B SR T8 3801 i s g 8 Bf
mg + g3 C, R IR BRF SN 35 B SR AR (A R OR B
R  mg - L7 g, AR mg - o7 5K, R

(a) K210 00015

Langmuir W Fff 52 B2 (49 °F 8 % %0, min™'; K, 4
Freundlich WW&@E@%@TT%’@I@ . mg_1 - min"';n
>} Freundlich ‘& %%,

1.4.2 W5l Jy2etsiRl
SR HIUE— G AN G 3 g 2% O R % AN [] B[]
AW B S A TR
E— W R 3l 7 2Ry
Q,=0Q.(1-e™), (5)
In(Q, -0Q,)=mQ, -Kj, (6)
HEZ W [ 3l 7 2Ry
K,Q.’t
Q = 14K, 01" (7)
t 1 t
0. Ko 0. ®)

K(5) ~ (8) ¢ Jy M FFFERF ], min; Q, A ¢ B 2] By
Rff i mg - g5 QAT AR ] A IR B, mg - g7 K
S E— G Bl 7 R RO B, min ™ K, TR
BN R AL, g - mg™!

2 HREITE

2.1 #RBRE

COFs LT SEM 14 AN &l 2 7R 76 2 pm
AT RS TR /] OGS 3 A L 2 DUFFIRh &2,
COFs MPEHE (R I ASE3E BB FIFATL, ERIR
% 500 nm I, AT LASRER B COFs B4k R Hubk 4544 HE
B RN, PRI AE FLBR S5 48, EL 7 W B A4 L 1
FHIE

.-l
s min

(b) HKZE100 0001%

E 2 COFs ##l# SEM
Fig.2 SEM spectra of COFs material
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PHATREIS R G R A, B € N 0.S TuE 4
A, HOB 84 R 58.89% . 15.91% 5. 87% .

19.32% (K 3) .

St — R 58 COFs 4 BH 25 48, XF & Bl i
COFs #PBHEAT X S84, Bl 4 2 COFs M KHY
XRD Eii%, B & 4 7] %1, COFs #KHTE 20 4 5.21°
Ak Sy G RN 8- T A (A TR R RSO 100) HY BT
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Fig.3 EDS of COFs material
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Fig. 4 XRD patterns of COFs material

M &l 5 AT, #E R R € H,, CLN, S, . COFs Fil
COFs+Hg Y FTIR 1,3 460 cm™ FHIT H LA 15
W IE N—H #EM 4R

4000 3500 3000 2500 2000 1500 1000 500 0
WK fem™!
a—CyH 0, ,b—C,H,,CL,N,S, ,c—COFs,d—COFs+Hg>"
Bs5 C,H0, C;H,CLN,S, COFs
COFs+Hg* & FTIR
Fig.5 High-resolution FTIR spectra of C,H,O,,

C,H,,CL,N,S,, COFs and COFs+Hg""
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LAk, COFs AHBHR B K A i R 85 )5, 1 390
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P AT e A S - A4 S g, Herb  TERE L CoH L, Cl,
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Sh—SH #E | 1Ml COFs+Hg™ 7 iz 4 To W Yie i | 156 BA 41
B —SH 7EME BT R rh 4R 4t T e (i f oKk B
T T REA—SH, K4 T gk,
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2.2.1 LR R XTI B 5
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BT I 2 5 23R Bt Ao e e ) TR T R (IR R
%’%—Eiﬂﬁﬂﬁﬁﬁﬁﬁﬂﬁﬁ 600 mg - LB,
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Fig. 6 Effect of initial concentration on adsorption

capacity and adsorption rate

2.2.2 MR

A Langmuir F1 Freundlich #%I%} COFs #4 %} i
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Fig.7 Adsorption isotherm of Langmuir and Freundlich model
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PR AR TR AL T — AN R, B
W R IIAE 95% LA I, UL COFs MRS F RS
KR53 pH BRI, X6 22 BRK A i R 8 4 5
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Fig.8 Adsorption kinetics model of COFs
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Study on Ecological Degradation Diagnosis of Suaeda salsa in Coastal Wetland Based on Changes of Soil Moisture
and Salinity Content. ZHANG Ying-lei, WU Yan-hui, LIU Hong-yu(D , LI Yu-feng, QIU Chun-qi, ZHOU Shi-wet,
HUANG Wan-chun, ZHOU Yong ( College of Marine Science and Engineering, Nanjing Normal University, Nanjing
210023, China)

Abstract: Moisture and salinity are the basic characteristics of soil in coastal wetlands, and are the key factors affecting
the growth of Suaeda salsa. The study selected Yancheng Coastal Wetland of Jiangsu Province as research area. The diag-
nosis of Suaeda salsa degradation state was determined by analyzing the relationship between soil moisture, salinity and
Suaeda salsa. The results show that: (1) Soil moisture and salinity were closely related to the growth of Suaeda salsa, and
were the key factors determining plant individual morphology. (2) Soil moisture and salinity of Suaeda salsa was between
18.61%—-32. 18% and 2. 53—-20. 33 mS - em™", respectively, in the normal state. During the maturity period, the average
plant density was 44 plants + m™>, and plant height and root length were between 14-23 and 12-20 cm, respectively, with
many branches and high single plant coverage. The ecological index range was between 0.8 and 1. The soil moisture of
Suaeda salsa was between 8.03% and 35.45% and the soil salinity was between 0. 69 and 34.25 mS - em™', in slightly
degraded and moderately to severely degraded states, showing a large fluctuation and low stability. During the maturity pe-
riod, the average plant density can reach to 1 516 plants + m™, and the plant height and root length were between 17-56
cm and 5-19 cm, respectively, with few branches and low single plant coverage, and the ecological index ranges were
[0.6,0.8] and [0, 0.6), respectively. The results of the study could provide scientific basis for ecological degradation

diagnosis and restoration effect evaluation of coastal Suaeda salsa.

KRB 2022-05-13
E£WmAB . ERARPFAES(31971547) ; LI A0k 1140 % 35 ( BE2018681)
@ BIE1EH E-mail ; liuhongyu@ njnu.cn
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Table 1 Design of sampling plots
FEX G 5 FEX 2 FK ERYaiiy Bisf 1] TR FEJ7 5
FEIX 1 2% U8 R I ) A S A 32°43'10"~32°43'16" N, 2021 4E 4 A 26 1-1~1-26
i3 [X. 120°55'27"~120°55'28" E 2021 4 6 A 26 1-1~1-26
2021 4F 10 A 28 1-1~1-28
FEIX 2 ST IR R T ER 0 H 32°43'16"~32°43'08" N, 2021 4F 4 A 18 2-1~2-18
ALK MR X 120°55'28"~120°55'40" E 2021 4E6 A 20 2-1~2-20
2021 4F 10 A 20 2-1~2-18
FEIX 3 TS I R P ik 32°52/20"~32°52'41" N, 2021 4E 4 A 8 3-1~3-8
0% X 120°56'42"~120°56'52" E 2021 4 6 A 3 3-1~3-3
2021 4F 10 A 4 3-1~3-4
FEIX 4 SRR X AR50 A 33°36'22"~33°36'23" N 2021 44 H 8 4-1~4-8
B AR X 120°31'11"~120°31'11" E 2021 4E 6 H 8 4-1~4-8
2021 4F 10 A 8 4-1~4-8
HEX 5 T D3 ) R Y 33°23/03"~33°23'05" N, 2021 4 10 J1 20 5-1~5-20

120°42'57"~120°43'05" E




-1070 - 4 SN

CR

B oE 5539 &

AT E X (x, ] SSHIX x| 5k TPNHER R OCHEREE (k)

min;, min ‘xo(k) - x;(k) [+p x max ;, max;, ‘xo(k) - x,(k) |

fz(k) =

), xg (k) REDC 1 2h HbBRE A 2SR ALITA S
FRIFH R IE i 2 IR | Horb <07 %R 2 1
X, k 425 R 1Kk AR AT 005 & A48 AR
x(k) WA i A HBRE X TS5 A b B9 B

‘xo(k) - x,(k) ‘+P X max ;) max ‘xo(k) - x,(k) ‘

o (1)
BB, % B RS B 41 RS HE %R
SIVHRE ; p R or ¥R R B BUEVE A 0~ 1, 3 3
$0.5,

| AR IR B MG A IR AP TR AR IR R

[ e | [ e !
| s | bEE
| ] meewwr | [ meosmemeee ||
bk | [ b |
| e |l N kR )
[epep— [epep—
I
| e s o |
2 BTNk B XEBSITE R B i A AR L IS T R R B

Fig.2 Technical route for diagnosing the ecological degradation of Suaeda salsa based on

entropy weight grey correlation analysis
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Fig.3 Changes of soil moisture and salinity in sample areas
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Fig. 4 Morphological changes and characteristics of populations and individuals of Suaeda salsa in sample areas
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Fig. 5 RDA ordination diagrams of soil moisture and salinity and the Suaeda salsa
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Table 2 Mean value of ecological degradation indicators of Suaeda salsa at maturity

X %= W/ (Fk - m™?) w5/ % 5/ em R/ em BARRTE I % — IR
FEIX 1(CK) 44 44.09 20.25 15.83 8.19 9
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Table 3 Grey correlation coefficient and weight of Suaeda salsa ecological degradation indicators
TR I R AL
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M B i K b —BRR
FEIX 1(CK) 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
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A E DX R b B 5% AR S 4R B KB/ IMKR IR R
FEIX 1(1.000) FEIX 2(0.776) FEX 5(0.696) A
X 3(0.577) FEIX 4(0.487) , A] WA [E1FE X 4 £k 1
mERARARZES, ML AERERX 2 FEX S
S RRSFEX 1 A3k Moz A4 K R3S A 4%
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Table 4 Soil moisture and salinity and plant status of Suaeda salsa in sample areas at maturity period
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Pollution Status and Sources of Polycyclic Aromatic Hydrocarbons and Phthalates in Soil of Industrial Parks in
Yangtze River Delta. ZHANG Fu-ying, XU Ming, ZHOU Zeng-xing, SUN Lu-lu, LIN Chao-ba, ZHU Xue-zhu™
(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: To assess the status of soil organic pollution in industrial parks, forty-five soil samples were collected from the
representative industrial parks in Yangtze River Delta for analyzing soil organic pollution by gas chromatography equipped
with a mass spectrometry detector, and their sources were also analyzed by characteristic ratio. There are computer, com-
munication and electronic equipment manufacturing, chemical raw material and product manufacturing, rubber and plastic
product manufacturing, automobile manufacturing, and textile and clothing industry in the representative industrial parks.
The results show as follows: (1) The soils around the industrial parks were seriously polluted. 23 semi-volatile organic
pollutants were detected in soil samples among which the detection rates of polycyclic aromatic hydrocarbons (PAHs) and
phthalates (PAEs) were 100% and 75. 6%, respectively, and the concentrations were 2. 19—15 200.90 pg - kg™" and
n.d. -4 168.56 wg - kg™, respectively. (2) The concentrations of 4—6 rings PAHs in the old industrial parks are higher
than those in the new industrial parks. In addition, attention should be paid to the process of soil pollution caused by auto-
mobile manufacturing, rubber and plastic manufacturing, computer communication and other manufacturing industries in
the industrial parks. (3) The PAHs in soil of industrial parks mainly came from combustion sources. It is necessary to pay
more attention to the pollutant discharge in the process of coal and fuel oil burning of enterprises in the parks, and to
strengthen the control of PAEs in the production process of rubber and plastic manufacturing and chemical raw materials

and chemical products manufacturing.
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Effects of Polyurethane Microplastics and Straw Addition on Organic Carbon Mineralization and Its Components
in Fluvo-aquic Soils in Binhai Area, China. ZHOU Qiao-lin'*", WANG Ji-dong'*, SHANG Hao-lin’, LIANG
Dong' V| JIAO Jia-guo3® [ 1. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sci-
ences/ Jiangsu Scientific Observatory of Cultivated Land Conservation, Ministry of Agriculture and Rural Affairs, Nanjing
210014, China; 2. Key Laboratory of Saline-alkali Soil Improvement and Utilization ( Coastal Saline-alkali Lands) , Min-
istry of Agriculture and Rural Affairs, Nanjing 210014, China; 3. College of Resources and Environmental Science, Nan-
jing Agricultural University, Nanjing 210095, China ]

Abstract: The purpose of this study is to assess the impact of microplastic residual from polyurethane (PU) coated con-
trolled-release fertilizer on the rates of soil organic carbon mineralization and straw degradation. Soil samples collected from
the coastal area of Jiangsu Province were tested for differences in the soil organic carbon mineralization rate, total content of
organic carbon and enzymatic activity when microplastics, straw, or both, were added to soil. The soil conditions tested

were ; control with no added materials (CK), 0. 1% (mass fraction) microplastics (T1), 0.3% microplastics (T2), 1%
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microplastics (T3), 1% straw (S), and all subsequent combinations of microplastics with straw. Over the course of 35

days, 1% microplastics or microplastics plus straw (T3, T1+S, T2+S and T3+S) significantly promoted soil organic carbon

mineralization, while lower amounts of microplastics (T1 and T2) had no significant effect. T1, T2 and T3 significantly in-

creased the cumulative soil mineralization amount by 72. 77%—80. 00%. Furthermore, microplastics and straw also increased

the amounts of soil soluble organic carbon (DOC) , microbiological biomass carbon (MBC) and easily oxidized organic car-
bon (ROC). Compared with the control (CK) treatments T1, T2, and T3 significantly increased the DOC, MBC and ROC
by 5.70%-57.43% 9. 14%—41.92% and 2.87%—57.34%, respectively. Compared with straw treament (S) alone, the
presence of both microplastics and straw having an additive effect on abundance with the increasing of DOC, MBC and ROC
by 13.74%-75. 82% ,10. 38%—60. 19% and 2. 21%—34. 76%, respectively. Furthermore, both microplastics and straw sup-

plementation significantly increased the activities of B-glucosidase (GLU) and catalase (CAT) in soil, exemplifying a gen-

erally increasing trend in soil organic mineralization and enzymatic activity in the presence of microplastics and straw.

Key words: microplastics; coated controlled release fertilizer; straw; organic carbon mineralization
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7.80% (P<0.05) . {lt2RE FEFFAS Ak L 3 58

HAE S B R A LR R (R 1) .

=80 500

= o ¥ _m K —O0— Tl —A— T2 —%— T3 o —h— S —0— TI+S —o— T248 —— T34S

2 6 400

o0

£ 50 300

> 40

=30 200

G

2 2 . 100

& 10

i 0 1

fu 5 0 15 20 25 30 35
KR K Aud

CK—23 AT T1—35A0 0. 1% (SR 4380w, TR BOBEL; T2—300 0. 3% B8R, T3—3RAN 1% 6088, S—IRN 1%F5FF;
T1+S—FMN 0. 1% IR 1%FEFF; T2+S—ERAN 0. 3% BRI 1%F5FT; T3+S—IAN 1% MR 1% 55T,

E1

T EIALIE T R LR LR R

Fig. 1 Rate of soil organic carbon mineralization in different treatments
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Fig.2 Cumulative mineralization of soil organic

carbon under different treatments
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Table 1 Effect of microplastics, straw and their interaction

on soil organic carbon mineralization

bR HHE df F1H
B 3 13.080" "
T 1 7 053. 638 **
OB+ 3 3.287*

# Fe/8 P<0. 05, % F/R8 P<0.01,
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T1.T2 T3 AL FE 3 DOC SR LB EEES,
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WBERE (P<0.05) , 7054 & 19. 89% ~ 56. 71% |
13.74% ~ 37. 90% HI 65.94% ~ 75. 82% ; 15 3% 35 d
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Fig.3 DOC content in different soil treatments
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Table 2 Effects of microplastics, straw and their interaction on DOC, MBC and ROC in soil

£zt Qb3 ARG ) FAA
1d 74d 14 d 35d
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AT 10 973.797 ** 3989.116** 1 504.910** 15.208**
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Fig. 4 MBC content in different treatments
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Fig. 6 Effect of microplastics and straw on

soil B-glucosidase activity
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Table 3 Effects of microplastics, straw and their interaction on soil -glucosidase and catalase activity

— e AFEEEFRE R FAE
1d 7d 14 d 354d
B-HIAIHETY i Tk} 64.367*" 59.861 % 6.374* 3.243
ThEH 5537.781** 12 022. 976 ** 464. 679 " 251.349**
TR+ T 55.213** 63.945** 1.976* 5.276 "
it A AL A TR R 27. 867 21.028*% 2.359 1.298
T 106. 547 ** 231.977*" 3.722 20.189 "
THIB AL+ FEFT 4,227 2.878" 0. 594 0. 839

#* Fe/8 P<0. 05, % F/R8 P<0.01,

2.2.2
FA) 5 M)

5 CK fHE  fERE 3R 1,14 #1135 d B, T1 T2 . T3
b B - 49 A ST 1 T (H 25 5RO e K
e AERESE T d T T2 T3 b3+ 85 A AL A
1 PE 2 B 27.10% . 29. 13% A1 35.95% (P <
0.05) (K 7).

FERGSR 1.7 135 d B B InASAF X b3t A
ABHEEA B E R HER S A3 4 e A b S

TSRS 5 0 0 - S it 4 S 1

TEPER CK 2 5 5 64. 129% . 73. 50% Fl 13. 90%
(P<0.05), 5 SAbFEAEL, 7EE5 3% 1 d B, T1+S,
T2+S I T3+S Ab 3 + 5 A AL RS M3 A
P, o0 4R 10.13%  19. 39% Fil 38.86% (P <
0.05) ;7E355: 7 d IF, T2+S ' T3+S &b B 4 53+ 48 1k
SRR 20 BB T 19. 399% 1 37. 65% ( P<0. 05) ;7E
Kig® 14 d B, T3+S Zb B = 78. 89% ( P<0.05) 5 7F
R:F% 35 d BF, T2+S  T3+S A3 43 45 25 33, 75% Fil

49.75% (P<0.05) . WL R FF U 3L 50 1A
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Fig. 7 Effect of microplastics and straw on

soil catalase activity
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Synergistic Governance of Urban Ecology and Environment: From the Perspectives of Ecological Resilience and
Synergistic Efficiency. L/ Hai—dong@ , MA Wei-bo, ZHANG Long-jiang , LU Yu-juan, LIU Chen-yi, ZHAO Li-jun ( Nan-
jing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China)

Abstract: As an important part of the modernization of a country’s governance system and capacity, the governance of ur-
ban ecology and environment is featured by people-oriented and refined management. Aiming to promote urban ecosystem
services and build a beautiful city with harmonious co-existence between man and nature, the differences in definition
among city administrative region, built-up area, municipal district and urban area were analyzed, and the concept of urban
ecological resilience was further clarified. The major problems with urban ecology and environment governance during the
processes of meeting with the demands of " strengthening urban infrastructure construction, and building livable and smart
cities" and "focus on the harmony between humanity and nature in planning China’s development" stated in the report of
20" National Congress of the Communist Party of China were then identified. The problems include: (1) synergistic gov-
ernance of ecology and environment lags behind urban construction, and the " big city disease" of human settlements is
still serious; (2) regional differences in governance system and capacity are prominent, and environmental infrastructure
construction faces the double pressure of " paying old debts quickly and not owing new ones" ; (3) the planning of devel-
opment at the top level is not systematically strong, and there is a lack of targeted measures to protect urban eco-environ-
ment; (4) there is still a long way to go to accomplish industrial green transformation and " double carbon" goal, and
technological innovation is urgently needed for industrial parks to reduce carbon pollution and expand green growth. Final-
ly, a series of countermeasures to improve urban ecology and environment from the aspects of top-level design, concept

leadership, management creation, zoning, classification and scientific and technological support are forwarded. These
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could provide a decision-making basis for ecology and environment governance and ecological resilience construction in

rapidly urbanized areas. New ideas and practical innovation would help build cities into beautiful homes where people and

nature are in harmony.

Key words: city; ecology and environment; synergistic governance; ecosystem service; refined management

R RO T A A IR BE IR B £ A AR S IR 2%
SEHESE LA R0 BB B AL I BN, &
B R DU B AR T R S e A
KNSR T PR A S st Jag DA EL Ok B AR
BRI A 15 . O TF L 40 224558, Hp R T B0
H 1978 4F19 193 A2 2021 4F 19 692 A~ (M 4%
7 300 ) IR H A BN D 1L 72 /288mE] 9. 14
fe, & @B A0 h 18 1% #2 & F
64.7%"" , 2012 AELICK, REA 1.3 {240 B A
FIFESEETE P19 T REER T 2 70% LA i
N1 80% LA L By 28 3% et , HhCo 3ok i 6 545 3 e
J13Z A G /NS I 3 0 B SRR R AR R 5
RSP HE IR PRI T — T T 2R E T 3 AR
SCHA 4R T RAE TR KOF; 5 — T A R T DA
T SR s B B V5 G e S O N AR i B RN AR
VI ZREMETE R IR ST Ak Tl
FRABRR R B, N R i — 20 1o R R4 =
BE R | e U Bl IR T R SR AR R T e 1
AR 5180 W2 A KU A5 B B, A S R
B A M B 52 B R B e B OGTE

T R IRACA  EEE ARAA, E N H H B AR
TGP HEUR S T R L T o 2015 4F 26 PU I g T
TAESBLCHT 3 45T 19621963 Fl 1978 4
) F8 kT TAEZ R A8 U R E B8 1R A
O HbR, B s oy A5 A NS BRI
e SN ESITTE S B e =7 i A ES B A RA PO A e
PHES W 2 sk, R TN A SRR S A H A
WIRAFAE A SR B FF S G R ) R RS 74
& Jry BB R AL T B | B4 e Atk O it e 1R A AR ik L Y
LS LA FEACE AN I | 2 A AR & AT 551475
SR AR, H AT, TR b P AR A S T T W AR
BRSNS AL PRI I R, <R
TR A A BT R HE 5 R B < XL
P W AR L R N T A 2 B 45 fi B A5 T XE RS, 25 B B
HIR T A A5 ERBE 76 BN S T H ) 08 5 R Pk AR
SR HE T PRH IR T A X A 25 SR R K, 2022 41
3 ALK, 3 Fre i 4l e 5 R R T il
VA 6/ N I SR 1 I 1% R 7 5 [ /= I 7 N
M BT e AR T R 16 N (X TT) 23
AN MBI T AR S PR 5 WA IR, 45 G U7 OC T 9

A S PREE 16 B A 2 0 AV, b 1 T e A
DX TR DM DX MR &, 20 B 17 Tl vl A 25 36
SEa B B BRI R, B4t 5 T AR S It
IR A 3R T A A ERE  HAS

1 HBEEPH

L1 WiEEER HERAEX

HA% GB/T 50280—98 ( 3 i #4J 3 A A i 4
HEY T (city ) 248 LAAEAL I AR Ll A R 4R
R B R RN, R B R AT B L
T 5 Ik T G4 A 4 [ - AR FR A T, 3T
[X (urban built-up area) J&$8 3% 1T EX N SZ PR E AL
R R T R R 2 it B A 2 1Y
Hi DX, ELRFE—ANT B IX 9 B P 28 i FH Y - Bl A
SERR R KRR R AR A AR 7 R R B, TH
i%[Z( municipal district) JEIE EAETT R A O T A
G R AT X, 238 T B DX A A 0 A B
oy, JER LU 108 3, ARl TD/T 1064—2021
(DX Bl AR ) | I XY L 98 A T 8 DR
BEX AT, X T B0 93 Ml A% S s A i i 12 21 Y
P22 01 23 I 38 DX 3R G Al DX B, 2 S B 2 FF A At
BT IBUOA Pt R 2 el 5513 it 2 AR L4 19 2
X, CFE) B BRI LAAMW T 43 R ik X T AAS
BEX AT, 3 X T B 57 T 8% XA T, Mg i ok
MEEX A L9, MGETt2¢ A B, R X A [ ] fig
KT FET BN T 85 XA L H /D T a5
TR, N FRE, ER X G,
Bifi 5 3 T R R i L 31 BRI Bl s B S AR A T T
R AR R AR (E 1)
1.2 FEEHRESHERE

I (resilience ) fre 7R IR TP B2 HE 22, 20 i
4 60—70 AEARTF Rt —LE AR A E SR A BT AR
PRI T Bk 4R B R A A R G T 1 R
XML IR 00 B 77 LA B 3 7 B PR 88 A BE 1L
HET, BT (resilient city ) 358 %A 58— B E
PEAE AR BB 9 IR B B R T Sy
“ D AU T BEAE M T A R S I IV 1Y Ik
", MEEROW Z&17 )]k, it 90 bk J 5 ki R 46
FOCPTAL 5 1 i R e 23 ROBE it S A S T & 4
AR DR E& T TN T4 s A e w52 T 1Y) D) g



- 1098 - £ x5 &K N OB OE ¥ i

9539 %

L IE AR RE ST, F A6 R ] 4 4> sl R A 3 B fig
MRGEREEE R, rhAE st R AT Jeatii A
FOBURF I AT B A (9 € S T DR st B 3 i adt 18
HUEERS SSWUDE RIS R R Pl = N R U IS A
TR TN AR R S BE T 3R R IO Ak
JRAHEA, 2022 47 (I Bl i B ) 4 32
e AEREIE T B W RLAR 2 BUA AL
o AERSH RS R E R M A E RS, K ER
ME S &, LR e i il R gedese 5 R R,
DN RN ey Sl SR 2R ) K N a e o) A ]
P b B B M AR S B A SRR
PRI T U YRR

i Fe kAT TTHREX: 7r R A
BRI A %, AATELIX R
I Tith, Gndb i B

X BT e i X
\

1
:' s
|
\

TR IR ATIAAL,
QAL AT SR
CARIRIX., UK,
IS IUER 165
X, A5X) .

AY
TR : SEAEAERST]
HGET A, TR
RERIENE, QR
Azt AE A, W
FHARbR AR -

B1 wmE.EAX TEXRNERAEERE
Fig.1 Schematic diagram of the scope of city, built-up

area, municipal district and urban area

NI R T 56 T AT 0 22 5 (3l LR | By e
WK N B IR AR S RS RO
PR T AR WL SRR, 1973 48 & K22
HOLLING " 5 o3 F A 25 R G O sl A A o5,
EBEIERE USSR GRS TR A
B A8 N, 0 N R B OB MRS W RE .
PIMM ' i — 2 A S e A S RS e il %
Wshfa , 12 2 5 A Fa e R A B %, BRAND!™
ARSI SO AR RGP T IR
RERIBEST . 2016 4, OB i isCRE ) Mk i Bk i)
PR T A S E SO IRTT N A S R R
A LAARSZ 19 Z Fp b s, 5F A ob s 5, ELRE & T
R HINRERIBE S, CHAFFIN 25130000, 4 A9
MRAE R FR 1 TR 5 PR AS 3R 4
PERIE LT R Z TR ), )2 B 22 R g —FhaE M

SR . 2 3 B P Sk i A SR A
S A A A5 AR GEAE T X AP ST S8 A AE TR )
i, REA5 S i E A7 1A 7K 52 A1 905 IR 9 fiE T
T AR BRAE 2 DI, RIS R G
A SR B, F8 0T S8 I A 2 A A |
S T A 25 R 4 s R L T Ak VA
SEIRIRET) 5 I OB T R G 1 2 BE 2 A
TARE RN A LSRR S A BT, LA AT Y
75 AR At S A AR R R IR VAR AT
HEA IR ESRE T T L ke
HEZS TR T AR T i s 1 XA A R
e BRETE T RRSEE, R A5 AR R GEAE K IR
EEENE Y SUE NSNS L RN/ EZE8 i AN RE]
P B 2457 THT A 2 285 R G MR 5 S G, 4 58 3 I 7
MAS Ak 9 RE D M5 AR AN 36 A 1 B A
K

2 WHASHMEREFENER RS

2.1 EENEMRBEFETHTEIE, ABLES
MR K TR 2K = 18

BBl AN N A R IS 8 N E B e
LA A BRAR AL, 20T R AP 0 T AR AR A B AR AE T
SO E BT RO, 3R I A X T
T 2000 4E A4 2. 24 T7 km* 883 2021 46 6. 24
Jikm® WK T 179% Y T LA SR . I
TRk B, A W78 R B, 2000—2018 453 17 Hh
TN T G 1.13°C - (10 a) ™, FBK
A A B 2 FR I 48 TR 22 B30 T AU A8 B A R
BT AT IR I S R I X R TG B AR T
Je S M SRR I R A 25 S O, K DR IR T 32 4T A=
BB LA ARG B 78 0 R 5, AR 805 JL B iR %
ARSI R A, (4 AR 2SO AR b (2015—
2020 4% ) 8 A PE AL iz 45 ) 45, 2015—2020 438 E
I R R AN R, 2020 AR AE S RS
AR 31,09 J7 km?, B4R A 6.3% , FERINIE
di A IR TR R, R4 A S BT I
R R R R FH 2 T fede A e 1) A
AR T W5 B A3 - op 9k Tl & R (2020) )
T [ Hp S5 A I T il B A5 B S U (56. 61) ,
IR R IR (56.00) FRE KI8T (55.47) , /N
(54. 46) FFEKIRT (50. 34) BAK, P WA /N T AR
TR T A7 B S 1% i R B A, R Rk T AR S
IEIRFR R DL S O/NR T A SRR B RE A
FEINEE



48 1

TEMEARAE . LT A ST P RITA B . T AR SIS U R R 5 5

- 1099 -

2.2 BEAZRMEERINREBERES, EMig
MEIZEIE PR IBK AWK NEEH

T AR AR PR O B R B R AR B AR )
AL EHEZE NS, WNIRER R K E, YRS
ISR PRI A Z R AR T | A A8 A AU 3
PR SRR, W AR S R L 2R RERRIE
PSR ke, AR B, R E N R
K HMEL AR S 7Y J7 Il B R A 0, i AR DA B AR A
—FE X3 T —I T 5 2 A R % A R
PRI R T 5 % SE S AR A [ R R
KT A S IREEIA AR R A A | iR R 42 TG 20
TR REAL K . MIRFIEE S5k F , h/NR T 2 4
U & ST BRI, Az 25 PR 8% Wi B8 7 L A5 XU By
e )] BB BMILAE 5 38586 B BER A7
FERSRZEME , PRI B, VG 30 b [X A 2845 1y 3k 7l A=
BIERH A ILZ N D, Pk A5 = M8,
AU G E , EL Pk I e e L) 3 i Ak
BUR I TAEAE S5 . IR Bt Sk B, (2021 4F v [
PR BCR B A ) 48 H, 2021 43 [ TS5 K kb PR
4 97.89% , HE TG TG KR ARl 68.60%, L I
RSN 3.8 A 4k, L GBrER R dbat pery i
NS R T E LA AR AL &R LT
R PE 15 N (X TT) R A 7 e I A 1 4
AR TG KA P AR R T 70% , A SL 3k T A7 7E
15 KA BERE ) 530 £ ke R AN UC L 1 [n) 3, A6
TG K AR FR )T A A ) I B S, TS AL TS
RGBT Tolk el X 75 Y 3 B a5 it J2 i AN
S HELLE N R T A i R R
2.3 “WERBHIREEEIZ, T EXBE®RRTH
FIERKBFRA G

BT 7 R R 11 B oy A X S R iR
WG SR F R, AHRGETR I, NI
FARESR U, 30T b X HE R CO, R B Y H N
T5% 22 A7 5 T RIS T 4 X L A 80% &6 A
PN 4= SR 2 P < = 180 8 PR e AN =T 53
VNN AT NI W2 MRS i N AR s
M AR B A T ) s I R G, A
WFF2 B, A B3l 7 DAARE S LA Tl o 32 1) B8 V5 45 44 A
DA B2 5 2 1 i S 25 A AT K R S A i () A%
Gt R R BEAR W B R SR AE A, 15 e W HE R AT 38
K AR 19 B A IR 2 (A1 PR . DB HE A X ™
K, REVR M AE A 52 NI Rt 3 DRk Ry 5
SRR T A A SO B R AT R A, R R Tl [l
X, 2022 AFE R RME R T REIXA 2 543 K, 4
TEREZ 4 E GDP 1Y 60% LA L, B X BE &3 i

SRR A T 1 32 5 M, 2 A 3 B0 BT A 4
WU kW T S B EEANT A A GE & R X
SR eIk & R bl 2 B AH SR E A 44 7R 2 Y [
FAS T RIEFE XA 2 100 5, 6] i 77 78 [X 3]
VMG, AR X P RS R w2, b
VUL A S . AR BIHT R B A b 3k T
BRSSO K R T 5 400G« HE Sk 5=, Bl X 20 1
e 5 B HE RO O 5 .« 32 sh X Jaiai iy ) J > | 75
T R T3 T A Tl e X U™ b, BT 2 LA
P A SRS AL BRI AL TFIERR,
ARSI 58 28 Al D 15 I ) 85 2650 0 o A1 i 7 78 2 e
FAR BB & B S BT IT
2.4 MERXNEZRMRSHERE, B 53R
HESHEREEE
WA ARG AL HR NS H AR

A AR R, KA LOR 3 B PR sk i Ak
M X o B DGR 2 R I, SR R IR T A9 AR PR e B
AR A S R 8 KO- DR AP RN B A & 8 i i &
G2 E LS, Wl HEmbk RaE” HEih -
MR B G i RS BIAR YA, 1985—2020 43K [E
HFRAB KN T 13.1 77 km?, JERBERE A2,
AFREE 5O A, B 4805 Y Bl 8 TAE S AR ST |
YOI R HE R A AR RN, KRB IR B < T
BRR i CEAum T BLAR, AR X R A
R A5 i, (R KRR T R T A 2 5 o R 4
TIERE A, PH &8 b DX R 58 A R, H 3R 5% LAt 3
Jith 32 22 i 249 B S, DXk =2 ) A 2 PR AR JES R 48 O
SRR 0 22 5 0, AR A S 3B
KBS SCHEEA T T ARSI
AR A A TR M 5 5 e RGBT
T T 472k ST I S A R R AR X, ™

SN FNE LR PR, ARATIE 10 a BI(PERR
MR TG L B v i ) | MR T e PRI 22 o HE B
BB BT 2 17 (35 38% LA L) |, b iy gt e
PR b O E 3k 70% LA E S e B AR TE A G
HPULE, RFR I, BRI S RS
WK H 2834 H L AFESR A, 3007 el
TR FF T WAk« e A 1E B o 514
T AR S B G R Bl Z ORI bR, I
TSI oK A, PR I T Ak b X LA AR 4t
DX — 3 T — I T A ) - b 22 2 B s ) 4 LU
T K o — B T —1 5 00 22 WA 2 2 s SR
FI U515 G B 1 T B 5 1 B 0 7 ot B 4 DG i IX
BT, AR SO B0 i ST AE A 55 X
RS IIREIX, H R I T A X A 2 ) 4R



-1100 - 4 SN

5 & K W K o

539 %

FHRIA: Y 2R R 1 SIS 2 S E NS A
SRFIIRE A A g B TR i Ji8 1) R G AN 5 [
AR 2SSO A R AT 3 LR e R R B
SRAHEE , T3 /10 M B T A 2SR IR0 BE2E 4

3 W ASMEIRERE

3.1 MEMERT, HEASBERMERENSE
R A SIMEIRTE

PSS AR A SO R A 45 5 IR AL BRAT A
5N PN WNERE S DNV 3 ST v
il gR I B MR T B AR A IR A
R Al R () 398 28, S 3 T A 00 P ) 348 255 1 kvl
AEZSERGTIA B R AT RO i AR A ER A R
AN S S NS AN R o e 7 N ER N O /A AR = 3 |
SE M ZREVERAR 7l S5 H R A R A ARk
Ao B B Je 1, U R R AT A N BRI Bl
(A S IRBE A HIUH 1, DR R 9T 3 B Bk R
ST, ST A S BRI BB H AR PR | B P
() AN A BB I] , v B 3k T A 25 SO K-

PNEE 1 PN LI
N BRI A AR 514
I v
\l v Y
RERAFFAIRATAIL | | h/NRATTATERE | | FE X7 Il 2 /e 1Y
RERFN “RITTHR” SRRt RIS

¥ o] 5

IS YA 23R J L/&{;}—T

B RR PR

\_*_I

e | [ Rt | [ Ror
BIMER LRI R IR RCHER S [ BRI | v

i
e 2 TN —

A L Y L
T2 HhIE PrR1A TR e iz
RE A 2RSS fegitalee el st e
T ]
Y
P A
b el
v

NSRS ilhg:s

i | -— T HERIX —

B2 WHESHEREFENTE &M BERNT
Fig. 2 Major problems and potential paths in

urban eco-environment governance

3.2 RHESHME, BUBRFF KT ESR S
H/NE T MR B IR R 1R

R A DR DR T A 25 BRI 3 BELAA % A v /)
Sl A= ASIRSEA BHLAE 7 A7 A 09 ), R 2 A

ARSI, PR T A A s AR | DX
AR 5 A ) 22 B PR R TR SRR 55, T
PRI 4 ] ki SR 5 A A B R A S R R
MR AR A R BT B, S A (I
AR B R B ) T IR St
DX 30 T — 3 T 1 45 22 RUBE i A 3k i 2 25 25 1] £
P REA R S A el St AR SR | A A R
AT R A A DX R A S X ) A ) 22 R L
W2, S mIR T AR SRR AE S R GRS B
X XRS5 K B 7, AR R W2 4 AR AR
AERITS Y AL 9 3 A AR A G 22 42 AU 1 By 9
G, s /NS PR b B b B B, SR T R
PREE A A AE 5 KT
3.3 SHEMREIGR, BEH T Tl F X BERRRES
R RKIES

FR G VR Bl 325 U Ttk v R A A 3l i A A SR
B LRSI TR KO PR A ik 28 T v o A AT
55 BT ARSI P [RGB EE  RAL BT BRI
JH ) R ST R T e DX i Dl 75 37 2 48 R )R o
AL REAL A B R BOR . SR AR RE IR IS P 7]
SR P B AR AN AT SO R A L7 ol A A A
A2 AR R BT A A 2 VR R 20 B B
B ST R Ml el DX AR S PR A T R 3 BEE AR A
55, QU A Ml Pl X 22 S5 A A 25 PRI 3 AL
2 ARE Tl e DX Rt 35 03 [] 3 FRATL ) B sk v
AR W RERR K et AN HARSEBE
3.4 BUSRSE, BRAPTESRESHME.R
Tt AT

N5 B R ANE A i A2 B A
AR BN A, MRFE T A X T R DX X Y
ZESEIE SR A AR A S i A T ) A 2
FEVECR TP R A W) 22 R PR A B 0 IX 02 S 4k i A
SRGAE M, ST BRI R B R
WAEZMB I R B 2R S R G A A S &
AR 55 TR i A 2 A Ak ST SR AT 5
ESEGE R S ARG AR S5 EEY
AR E LI B8 S M ) 2, 0 S T e i R X A= )
ZREMEA R BT A, PO il A8 24 AR DR AP SR A
RYIFpBIE 8 R A YRR R A AL SF DL, AT X
W A5 R AN R G B Ay 22 MR DR 9P B AR O
HOR AL T H | TR SE SR OO, RO A
NS ERMITR O, 235 RO A5 B AR
AR,
3.5 ISERRMR IR, BT I ER T A S IR T
TRIEXERT

WEFE e N R AR, AR AR F



48 1

TEMEARAE . LT A ST P RITA B . T AR SIS U R R 5 5

- 1101 -

“ERKH IR IR L TS BORR A, ik
T AR SRR S PR T g PRI ] 4 4 BEIE BOR
BIBTHESE, BF K 56 T N T BE L R A9 R e K
ST A 2 PR I BIURS A AL A AR BEEOR .
GRS A S S5 B T N T PS5 B A 2 (5 A1 e
T Ji R DX ORI T A 28507 il IR = 2 47 94
FEAIL S S T 3Tl S I 22 IR A 28 i e 47
R T A P B ROR AR R A X B A 8 XA
5 00 A S B IX 4 RDARNE , O o) P 3 i A 25 e
FFARTHHLTIBIT 18 78 AL 5 A W) AR R
Mg e S ABEAILAR

4 HESRE

BT AR ARG, Wl Fs # LA H
CVNCERTE S - SN SR R (g B
KA 2-Z T ERBNE SRS RS, 5
RPN S S YN A DN NI A1 S PN
e im T AL R IR K F- bR A R R
Sl A J 05 X, Stk T S R AT Bl A s AE NS A
SRR AR B g BE IR R R o T A S B0 2 T
1 AR AT A SRR LA | Al X e 25 AL L
N7 A B Db ] 9 22 0 44 ki s BRI 9
TR AR AR B A W) 2 AR T, S0 Sk T
A ASERIT RS 4010 16 BRI AL AR B 7 AR A X
BEsEAL LA SR A B RIS R A SR AR e AR S
TRAPEL AR S5 A 2 s (e AR 7 B2 RT3 i S g 2
I, I AR 25 7 O (S B A SR AR A 2 4 o e
jegna

BRI [T SR T AR A FR S P [ 3 2 [
BT Sl AR ATV B A, R GR S T S R AR Y
SRR (1) AR SR U [R) 6 B S T e i
MNJEAEZSEREE  KIRTTR” MR ™02 5 (2) 1A BILAA &
FIVGBERE T 09 DX I 2 S (235, Al it s 35 T I
PRI IHE AN RGBT XUE s Fy 5 (3) “ BUKR” H AR
AR , T bl DX R B Dol 75 7 2o 38 < i 155 £ AR B
5 (4) DUZ I KRR R GEPEA SR, k= B R B9
W ARSI AR AR R SR T B T RS
PES PRI AGER I T 5 A3l AR AR R BRI
(1) s Tz et ol 72 N5 H 2R RE 36 AR 1 S
PRI S EA R (2) KA S, e
AR T A= 285 I 55 11 e/ 3 i A8 35 4 il 352 it 7
5 (3) i A P [ 3E A% , 2R A 3l i /1 Tl o] DX ek Dk
159 BRI RBT S5 5 (4) B4 Ir X728 R Tl A=
BREZHAE FEE A RrEE; (5) ISR BHE L
P WA 0130 T A= AR BR B B R IA BEAERS, 2023

£ 7 A 17—18 HAIT & E SR K218
A S I A A O e | R S R
WA S IR 2 N R R S [ A
TIPSO v TR R
&, LIRBFITE R W] g ulife N5 B SR AN I A Y
e P VAR 3 T AR A PRI B A A LA ) i ik
SRR , o R I, I 45 5 W 2 Tl
Pl PRI AR T | 2 el Suk i | ) S PR 5 fR A
Il T A8 A 2SR T AR, B TR T A AR R A
21 O ) N 63 2 T S BR8N S o O R b
Fhox i i AR, S B BT I 40 56 T 3 T 2R S ER A
TR T SR T S AR S E R TR RS

B, RMASTRERTERE LA TS ALK
BRI ZF B AR T PEAAF RS TR
P25 3a AT B REIRBAR P Bk IR AL R A
B FUMNAREF LIS EFTHERE
T e X,

S 3k

(1] AR A S dBed. o B B S 4R 45 (2021 4R RR) [ M.
e A E e A, 2022,

[2] CALLAGHAN C T,LIU G, MITCHELL B A, et al.Urbanization
Negatively Impacts Frog Diversity at Continental , Regional ,and Lo-
cal Scales[ J].Basic and Applied Ecology,2021,54.64-74.

[3] ALIROL E,GETAZ L,STOLL B,et al.Urbanisation and Infectious
Diseases in a Globalised World [ J ]. The Lancet Infectious
Diseases,2011,11(2) :131-141.

[4] SCHULZE P C.Engineering within Ecological Constraints [ M ].
Washington DC, USA ; National Academy Press,1996:31-43.

(5] A, 36 BT, R 30T AR 25 B i Il 23 22 A B 1 S e 4
WEgE: LABTN i g 1 [ )] 42 252441, 2022, 42 (1) : 116 - 126.
[ XIA Chu-yu, DONG Zhaoyingzi, CHEN Bin. Spatio-temporal A-
nalysis and Simulation of Urban Ecological Resilience: A Case
Study of Hangzhou [ J ]. Acta Ecologica Sinica, 2022, 42 (1)
116-126.]

(6] JEJR T BRI A B 43 . [ PR A e 41 % (2022) [M b
AU AL SRR SR T R, 2022 :4-12.

[7] MEEROW S, NEWELL J P, STULTS M. Defining Urban
Resilience: A Review [ J ].Landscape and Urban Planning, 2016,
147 .38-49.

(8] MASH, 2R, BN, 55 A ST @ s W 46 b5 2 T A
SHAREI AWML T] A4S RN, 2022, 38
(8):953-962.[ ZHAO Li-jun, LI Hai-dong, MA Wei-bo,et al.Ob-
servation 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. ]

(9] AR, ZLE, WG =, 55 0T B A . b BT R AR A
[ M ] Jb50 Ak SR 22 S0k R, 2020:99- 112.



- 1102 - 4 SN

CR

B oE 5539 &

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

HOLLING C S.Resilience and Stability of Ecological Systems[ J].
Annual Review of Ecology and Systematics, 1973 ,4.1-23.
PIMM S L.The Complexity and Stability of Ecosystems[ J].Nature,
1984,307(5949) :321-326.
BRAND F.Critical Natural Capital Revisited ; Ecological Resilience
and Sustainable Development[ J].Ecological Economics, 2009, 68
(3):605-612.
CHAFFIN B C,SCOWN M.Social-ecological Resilience and Geo-
morphic Systems[ J].Geomorphology,2018,305:221-230.
T Tl T P AR A 25 T 5 A S B I A QIR S - LY
i B D] BB Al K% 2022, [ JIANG Zi-xuan. Spatial -
temporal Correlation between Ecological Land Use and Ecological
Resilience in Cities: A Case Study of Wuhan City[ D]. Wuhan.
Huazhong Agricultural University,2022. ]
B BT TE DT I A A B S AR SR [ )] L9 T
FA,2022(6) : 24-31. [ JIN Ying, XIU Chun-liang. Ecological
Resilience and Planning Strategies of Cities in Cold Regions[ J].
Shanghai Urban Planning Review,2022(6) :24-31.]
T, o5 SCRG B, 25 A = A 3T RE R T RTT A E H A Z
AL MU T ] HBERAL 2k S, 2017 ,32(2) 1 187-198.[ FANG
Ying-bo,ZHAN Wen-feng, HUANG Fan, et al.Hourly Variation of
Surface Urban Heat Island over the Yangtze River Delta Urban Ag-
glomeration [ J ]. Advances in Earth Science, 2017, 32 (2).
187-198.]
A8y, BT, X U B, 267, 2002—2018 4k 50 117 38 1 1 35 1l 44
By (¥ 1) SN 25 o S U By H R R [T ] B R 5 T
#,2020,20(23) :9509-9520.[ FU Yu,ZHAO Hong-ying, ZHAO
Shuai-yang, et al.Spatial and Temporal Difference of Urban Heat
Island ( Cold Island) Effect and Influencing Factors in Tongzhou
District, Beijing, from 2002 to 2018 [ J . Science Technology and
Engineering ,2020,20( 23) :9509-9520. ]
JAERRY, HERLEE. ST = 4 25 1) T 25 4 A AR 35 280 7 A 5
[J]. ARk, 2020,40 (2) : 416-427. [ ZHOU Wei-qi, TIAN
Yun-yu. Effects
Thermal Environment:A Review[ J].Acta Ecologica Sinica, 2020,
40(2) :416-427.]
SR IR TR HE I 5 LY =35 75% , WIS HE 2T AT B )R
[EB/OL]. (2022-01-19) [2022-03-01]. https: / www.

of Urban Three-dimensional Morphology on

cenews.com.cn/news.html? aid=221853.

FEAE BN XIERS , 45 5T LEAP SR KAYA 1Y
I DX B W TN AN E PR AR AT [ 0] AR S S AR R A
42,2022,38 (8):983-991. [ DU Han-bei, ZHAO Li-jun, LIU
Chen-wei, et al.Prediction of Peaking Carbon Dioxide Emissions in

Main City Areas Based on LEAP Model and KAYA Model and An-

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

alyses on Its Uncertainty[ J].Journal of Ecology and Rural Environ-
ment,2022,38(8) :983-991.]
ZHANG X A,LIU L Y,ZHAO T T, et al.GISD30: Global 30 m Im-
pervious-surface Dynamic Dataset from 1985 to 2020 Using Time-
Series Landsat Imagery on the Google Earth Engine Platform[J].
Earth System Science Data,2022,14(4) :1831-1856.
JEBRT , AR 2 T N B 5 T B AR A DT RUPR 4RI
[J] 35244 ,2022,42(13) :5137-5151.[ ZHOU Wei-qi, ZHU
Jia-li.Review on Nature-based Solutions and Applications on Urban
Waterlogging Mitigation[ J ].Acta Ecologica Sinica,2022,42(13) .
5137-5151.]
AR, AEEAR D A T AR AU SR P R X R AR A
B[] 2R 2524, 2021, 41 (22) : 8807 - 8819. [ WANG
Nan, LI Hai-dong, TANG Li, et al.Urban Ecological Observation;
Objects, Systems and Criterion of Quality Control [ J]. Acta
Ecologica Sinica,2021,41(22) :8807-8819. ]
JEI AT, I BESCIR S5 T A A SRR AT S R[],
H2FR, 2017,37 (15) £ 5238 - 5245. [ ZHOU Wei-qi, WANG
Kun, YU Wen-juan, et al.Understanding the Social and Ecological
Connections between Cities and Surrounding Regions for Urban and
Regional Sustainability[ J].Acta Ecologica Sinica,2017,37(15) :
5238-5245.]
UK, T B R 2 R DR AR Y A TR
[J].A42%4),2020,40( 11) : 3844 -3850. [ LI Hai-dong, GAO
Ji-xi.Management Strategy for Biodiversity Conservation to Adapt to
Climate Change in China [ J ]. Acta Ecologica Sinica, 2020, 40
(11) :3844-3850. ]
SKIGTL 2R AR, 5, 45 LR S SO ik ek A 2
FEE WAL LI ] R BE AR 4, 2022, 50 (15) : 39 - 41. [ ZHANG
Long-jiang, LI Hai-dong, MA Wei-bo, et al. Promoting the Main-
streaming of Biodiversity with Demonstration Construction of Eco-
logical Civilization[ J ]. Environmental Protection,2022,50( 15) ;
39-41.]
PR S B, B R MBI ZR A2 R TE A+
T A [T Rl B R R R S (AR (202257 )
[EB/OL].(2022-07-07) [ 2023-02-25] .https: // www.gov.cn/
zhengce/zhengeeku/2022-07/31/ content_5703690.htm.
T/JSSES 30—2023 kT A= M ZHEEARY IF A AR B[S ]

EZER N TR (1984—) B LR A T 5 1,
FEAGTT 10 R P A S AR RATE A SEE 515 YA
RIS 53 AR B . E-mail . 1ihd2020@ 163.com

(RERE: I R)



JOURNAL OF ECOLOGY AND RURAL ENVIRONMENT ( Monthly)
Volume 39, Number 8 August 2023

Contents

Spatial Correlation Analysis Between Carbon Source/Sink Measurement and Agricultural Parks in Jiangsu Province
------------------------------------------ GONG Yu,LU Jian-fer ,LUO Yun-jian,TIAN Kun LI Xiao-ming ,CAI Han(963)
Spatio-temporal Heterogeneity of Rural Construction Land and Population Patterns in Ningxia
................................................................................. AN Feng-ping ,GAO Jin-long ,WEN Qi(973)
Identification and Evolution Model of Rural Types Based on Multi-source Remote Sensing Data ;
Taking Tianjin Urban Fringe as an Example -:------ LI Xue-mei ,YUAN Ping ,HUANG Ling-xiang ,LIU Qian(981)
Study on the Spatio-temporal Changes of Water Purification Service Function and its Influencing Factors of
Nansihu Lake Basin for 45 Years —ceccceeeeeeeeereieiiiiinii., YE Dun-yu,SUN Xiao-yin ,SHAN Rui-feng(990)
Spatio-temporal Change and Driving Forces of Soil Wind Erosion Amount in Hulunbuir Forest-steppe Ecotone
------------------------------------ HU Meng-tian ,ZHANG Hui, QIAO Ya-jun,LIU kun ,WANG Zhi ,XU Wang-gu(999)
Assessment on the Contribution of Biodiversity to Human Well-being: Case Study in Qianjiangyuan
...................................................... SHI Pei-rong ,WAN Hua-wei ,LIU Yu-ping , WANG Yong-cai,
SUN Chen-xi,CAO Ming-chang,YU Jian-ping (1008 )
Spatial-temporal Dynamics of Grassland Spring Phenology and Its Response to Extreme Temperature in
Qinghai-Tibet Plateau over the Last 30 Years «cccecceeeeeeeeeceeieiiiiii... WANG Xiao-qing ,HE Kai(1020)
Temporal and Spatial Distribution Characteristics and Water Quality Evaluation of Planktonic Algae in the
Middle and Lower Reaches of Ganjiang River ««+-+ceceeeeeee WANG Jun-jie ,XIA Yu,YU Xin-ping ,LIU Jin-fu,
LI Han-cheng ,CHEN Yu-wei(1031)
Seasonal Variation Characteristics of Phytoplankton Community in Gucheng Lake and the Influential
Environmental Factors «««coeeeeeeeeeeeeiieeene. FENG Ye ,WANG Jun ,WU Bo-wen ,HE Jing ,ZHAO Xiao-ping (1042)
Characteristics of Aerosol Scattering Hygroscopic Growth Factor under Different Haze Intensities
--------- TONG Jing-zhe ,MI Jia-yuan ,NI Chang-jian,JIANG Meng-jiao,YANG Yin-shan ,CHEN Yun-qiang(1051)
Adsorption Properties of Functional Covalent Organic Framework Materials for Mercury lons in Water
.......................................... LU Su-fen , ZHANG Gao-rong ,WU Li-juan ,YANG Mei-feng ,LU Jun-yu(1059)
Study on Ecological Degradation Diagnosis of Suaeda salsa in Coastal Wetland Based on Changes of
Soil Moisture and Salinity Content ««+-e+ceeeeeeeeeee ZHANG Ying-lei ,WU Yan-hut ,LIU Hong-yu ,LI Yu-feng,
QIU Chun-qi ,ZHOU Shi-wei ,HUANG Wan-chun ,ZHOU Yong (1067)
Pollution Status and Sources of Polycyclic Aromatic Hydrocarbons and Phthalates in Soil of Industrial Parks in
Yangtze River Delta «--«--vecveeeremmmmmmmmiiniiinninnnnnn ZHANG Fu-ying , XU Ming ,ZHOU Zeng-xing ,
SUN Lu-lu,LIN Chao-ba,ZHU Xue-zhu(1077)
Effects of Polyurethane Microplastics and Straw Addition on Organic Carbon Mineralization and Its Components in
Fluvo-aquic Soils in Binhai Area,China «+-«+eeereeereeeeeees ZHOU Qiao-lin ,WANG Ji-dong ,SHANG Hao-lin ,
LIANG Dong , JIAO Jia-guo(1086)
Synergistic Governance of Urban Ecology and Environment; From the Perspectives of Ecological Resilience and
Synergistic Efficiency — -oeeseeeeeeeeereerrrmiii LI Hai-dong ,MA Wei-bo ,ZHANG Long-jiang
LU Yu-juan ,LIU Chen-yi,ZHAO Li-jun(1096)



REZRS

FEER
X B 7

R EEZER
XBR FEHE RER

+ 4

& E 4R
LA RFEF KEH KRKE =S5=

HITEI E 5%
BRIk

W T (BBRFTFET])
=HEE FEM BRAM KRR & & PRME EHE LEE ST #HIEX BWE
AR FERK FTHERE FELE FEE FTHEH F A MEY XEFT XLIE X 7
Z F FER oxlE BEH Sx¥F REX #BRX ZOB EMAX fxRR HIEFE
JAoaF B aFF aHk (KE) = Es Ik EEH& FiLs £FE
K& st BXE RER 2% (BHX) ®RBEK TRE (BR) =EE FEX
AT ME BlE BRX FRE BRY K 5 KB KRS &xEw AT
BxRx BAER BAEBEE RBAXI K K SBKH

L

ERSREREFK
SHENGTAI YU NONGCUN HUANJING XUEBAO
(B ¥1,1985%2 8 ¢ 7)

1 N RAFNE £ SHIRZED
- S INE IR R IR R AR SR AT
R

|

(ES S RN GEZHR)FRE L

L] IH, L]
i St TR
LiT

I

- . - ZREE I RR
F39% FH8HEA( 2 224H])2023F8H25H i hk Wbl BT T Ases
HiR 4% . 210042
JOURNAL OF ECOLOGY AND RURAL ENVIRONMENT B 15 . 025-85287092, 85287053, 85287036
(Monthly, Founded in February 1985) W LE . http: / www. ere. ac. cn
Vol. 39 No. 8 Aug. 25, 2023 E-mail. ere@vip.163.com; bjb@nies.org

ERIRIT TR RN
BEAME  THEHER
T 2EAHERE
ESNRAT  FEEERES RS AAE (LR399 )

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-j
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. +86-25-85287092, 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 16/7/5-48351

||| | Il

9771675483250 H

ISSN 1673-4831 ERIEE/KS. 28-114

hEAR G R, oo 107974801 SR
M 7t TON32-1766/X  ESMRFRE. Q5688

Efr: 30.007T |




