


EEE R

(SHENGTAI XUEBAO)
vevemmsnszees O B 41EB F 128 20216 A (¥AF)
B X%

Rt
A T ESTDA A PR K AESREBARESEA TR ooveeerreinnn LI &, REH (4651)
SEMATPRESIARRANERZRERMERX K orerernrnnenns EWR,X %, E88,% (4663)
BRBPUASREANESFARL—AREEBRHAH] oo g FRKER,E # (4676)
A TFAAFER A EANR G DI eeeeerrnrrerrniiecniiieecieiecennns PEK HEE BEF,E (4685)
BRBRY RBHEE L AiMEFA VAGTHEE RB A BRI E BB ceoeeerrrnrrrinneniiiinieiiiiineeennieeenn

....................................................................................... ROE,EEE,P B4 (4694)
BT ER ARG IR T G eoererrerrrscrrtaiiiiiiiiniiiiie KEMN K H A R, % (4707)
BTEFR SRR ESEFRAAEIBART RZAH B—— LT T EIFYPHH vvveneenrenininnnn

....................................................................................... g T4FE KRR £ (4720)
ATEBASHBNOELMBESEBESHT——ABM T AH ooeeennns W, e R REE, % (4732)
PEKERLEBRABR-F RGN E BB cererrrrerrrerrrrnrrrroreniomenineenen E £ BEA# (4746)
EEGIAER BRAB IR cororoemremerrrrrcrc et REMW ERHE, E&%, % (4757)
BRAAEZGBRESFEBI — AT T ERE LIBARRIRE B eerrneermerennoerenireeercnecneeenenn.

....................................................................................... AL, ERA,ERR, S (4765)
ZRHRAVNEZRFATREN B AR EEAPREOHEHE e otk 1 (4776)
IR SAMEFREFF R ovverrrnrereerrrnrrienrensrermriiieeeseerrssnanns BRALLG ERRESE M Esib & (4786)
ARG E AR AR HIRIE TR BAF B rvvrrrereeeereernesinriniinnnns HITHE, DER, T, % (4795)
BEME N ET OB ESERAEE BB IR, THO, e, B & &, % (4806)
B & e stk R BB Rl EaR %hEH T #H, % (4818)
BEAVIEZAR LR TS BB AENBREEMGYf e F 8 K, R H,% (4827)
B o ERAENR R LR ANARAY SEE YRR F e % X, WEF,RAOK,F (4840)
BREEFFEEMNBIRR/ARIF LR TP UEDHERIE e ANEE,ZEX, A%, F (4853)
BA B RV ARRE LR AR ERIE oo £ R, KEE R ¥, (4864)
)_%{- GWR *i?ﬂéﬁ{?ﬁfﬁi&iﬁﬁméﬁilﬂh\#ﬂ#ﬁ&%’"ﬁEli‘é:\*ﬁ' ................................................

....................................................................................... TR, kEE, EE, % (4876)
HEHIERERRER LR AW S HEAREMERX B eeeenee EER KBE 4WE, % (4886)
).1‘g,ﬂ%,],,;-\%;ki%;,:|g];ggm&ig_ﬁi%i%ﬁg\gm#ﬁgﬁﬁ .......................................

....................................................................................... HEk, M xR, £ (4900)



PR S E T R RN R EITIT Y G W ST G S TTS TS T NN SRR

............................................................................................. BAN ESE, & B (4913)
GRS L R KA A Hoh e ooeeenemeeneee BXE, B F,ERY - TRA, & (4923)
A HAA R R YL R AR A AR A E R s L E,E %% % (4935)
HEARNEREEDHARBPEATANNBEREEREERF oo, FAE, BRI (4942)
R E CO,# B St & Fo RACHKF 2T RAGHRF R AW h oo £k, 0 A, PAEE % (4953)
ATFRERNBHAES B RPADE A MK NDVI G H 0 oo B R BERR,BANE, % (4963)
w3k Ao BB D K S a; NaCl ety £ 2o B R at S E R oovveen AR, ERA, TEK,% (4976)
A F Numina MiSeq # 53 K 2t 7k | #k & ( Oxytropis glacialis) REVABLA R L E B HMABFR - oorveeeneennnnns
....................................................................................... FEHE ANEE, TRE, 5 (4993)
FHRENRALLANBRE G REEORIBHEE oo, EHH, IXX, 4 F,4% (5004)
Y R RN Ly 2t N F T O ZH#E A FEE & (5016)
60 F ) HAFBLRKESEABRERAAYAEE oo HEA BRRW, KL, % (5026)
R M R AT AR RN BB ER AT BN B G eeeneenn VE* X%E, HEH,F (5034)
i 5RiR
W RE ERM BRI ERFRERE— R FARBRGIBEBEEICEAL G reeeererrrrrreeeerrrmmiinnnns
....................................................................................... B MO, E H,% (5045)
LA R ERAREREE BB o eeerrrrrrrrrr s RHH I E M E, % (5054)

HFIB ARSI CN 11-2031/Q * 1981 * m * 16 * 416 * zh * P * ¥ 90. 00 * 1510 * 37 * 2021-06

EEEEEEEEEEEEEE

HEERRME: F5F E-mail: kellerxu2008@ gmail.com



ACTA ECOLOGICA SINICA Vol.41,No.12 June,2021( Semimonthly )

CONTENTS
Research Paper
Evaluation of water ecological footprint and water ecological pressure based on ESTDA model in China :=s-sserreresercrinenricencenn.
............................................................................................. HAO Shuai, SUN Caizhi, SONG Qiangmin (4651)
Spatio-temporal interaction characteristics and coupling relationship of eco-civilization construction in China from the perspective
Of PErfOTmANCE  «++++ serveseeranrtsiitiin ittt XIA Siyou, WEN Qi, CUI Panpan, et al (4663)
Spatio-temporal differentiation of ecological carrying capacity of the protected area; A case study of Jinshitan in Dalian =~ -+-+r-eeeereee
................................................................................................ ZHI Yin, ZHANG Yuqing, WANG Yao (4676)
Amur tiger individual automatic identification based on object detection -------- SHI Chunmei, XIE Jiajun, GU Jiayin, et al (4685)

Ecological compensation standards for returning grazing land to grassland in nature reserves; A case study of Xianghai National

Nature Reserve in Jilin  «-ccvevceereerncriiiniiiiiin e, GONG Xinyu, HUANG Baorong, DENG Ran, et al (4694)
Analysis on spatio-temporal evolution of ecological vulnerability in arid areas of Northwest China ~ -+-ssremrermeemrnannieinieine..

.................................................................................... ZHANG Xueyuan, WEI Wei, ZHOU Liang, et al (4707)
The potential of agricultural eco-economic system and the spatial distribution of its industry in suburban township: A case study

of the Hezhuangping Town, Yan'an City «cosceceeeereeceiiniinian. HAN Xiaojia, WANG Jijun, ZHAO Xiaocui, et al (4720)
The ecological effect of road network based on remote sensing ecological index: a case study of Fuzhou City, Fujian Province --------

........................................................................... CHEN Xiaohui, ZENG Xiaoying, ZHAO Chaochao, et al (4732)
Measurement and coordinated development of water resources, energy, food and support security in China «-r-seveeeererenneesinnnien

........................................................................................................................ GAI Mei,ZHAI Yuxi (4746)
Cost-benefit evaluation of Chinese ecological restoration programs «««+--: ZHAO Tingyang, XIA Chengqi, SUO Xinhao, et al (4757)
Ecosystem service distribution mapping at county scale: A case study on soil retention service mapping in Yanging District,

Beijing «-eeveeerreertoninniiiiit i ZHANG Danhong, WANG Xaoke, HUANG Binbin, et al (4765)
Spatio-temporal variation in the abundance and structure of aerobic methane-oxidizing bacteria in the littoral wetland, Yunnan-

o O O XIA Pinhua,LIN Tao (4776)
Study on ecological compensation standard of wetland in Beijing «-++-+++-+++ CHEN Keyi, QIU Shengrong, ZHAO Xiaodi, et al (4786)
Evolutionary game model and simulation for supervising ecological security of marine ranching — «osvereveererininiii,

....................................................................................... DU Yuanwei, SUN Haoran, WANG Yifan, et al (4795)
Health assessment for benthic habitats of macrobenthos in the sea area adjacent to the Xiaoqing River estuary, Laizhou Bay ««««+e-+e-
............................................................................................. DING Jingkun, LI Jiagi, XUE Suyan, et al (4806)
Population aggregation characteristics of the main dominant species of nekton in Minnan Fishing Ground — «+:ceoeveververeiiiiiiii

................................................................................................ CAI Jiandi, XU Chunyan,MA Chao,et al (4818)
Effects of organic fertilizers from chicken manure on soil heavy metals and microbial community structure in facility vegetable

GOIL  +eeeetrerene e ta ettt e b re et ae e e rbaatnthe et tn e e e e aaea et et eenanenes LI Ke, XIE Sha, SUN Tong, et al (4827)
Variations of inorganic sulfur fractions and main influencing factors in marsh soils with different years of Spartina alterniflora

invasion in the Min River estuary ----«-eeeeeseesirininiinini., MAO Li, SUN Zhigao, CHEN Bingbing, et al (4840)
Characteristics of culturable microbial communities in rhizosphere/non-rhizosphere soil of Ligularia virgaurea in alpine meadow

elevation gradient «+++evrereersarnrieni LIU Minxia, LI Bowen, SUN Ruidi, et al (4853)
Depth-related characteristics of soil microbial community along the soil profile of typical dark coniferous forest in southeast Tibet ------

............................................................................................. JIAO Ke, ZHANG Xubo, XU Meng, et al (4864)
Spatial distribution characteristics and influencing factors of soil organic carbon in Yihe River Basin based on GWR model ----+--e---

.................................................................................... DING Yapeng, ZHANG Junhua, LIU Yuhan, et al (4876)

Response of the fungal diversity to different tillage modes in the farming areas of karst peak-cluster depressions, southwest China

........................................................................... CAI Yunshuang, ZHANG Jianbing, ZHONG Liwen, et al (4886)



5066 £ K ¥ R 41 8

Soil and soil microbial biomass contents and C :N :P stoichiometry at different succession stages of natural secondary forest in
sub-alpine area of western Sichuan, China R HU Zongda, LIU Shirong, LIU Xingliang, et al (4900)
Impacts of different ecological restoration measures and environmental factors on water and soil conservation of the slope in the
pure coniferous forest of the subtropical red soil area  ++-vreeeerrerereaniiaeiiiiia.. LAI Chengyi,ZUO Shudi,REN Yin (4913)
Effect of thinning on transpiration of Robinia pseudoacacia plantations in the loess hilly region ««--se-erorereererrmaiarerminaeiieen.
........................................................................... YANG Wenhui, JIAO Lei, MAIERDANG Keyimu, et al (4923)
Impacts of habitat fragmentation on biolegical characteristics of Alhagi sparsifolia populations at the southern margin of the
Gurbantunggut DESert  «+«+++sreerersssmmmrsrssanmiiiinte st MA Xia, WU Ling, LIU Dan, et al (4935)
Plant height and coverage of main species predict aboveground biomass of population and community on alpine typical steppe «-+-+--
......................................................................................................... HUANG Xiaojuan, HOU Fujiang (4942)
Effects of different levels of elevated CO, concentration and nitrogen fertilization on chlorophyll fluorescence characteristics of rice
.................................................................................... JIANG Qiangian, LIU Chao, HU Zhenghua, et al (4953)
Effects of natural and human factors on vegetation normalized difference vegetation index based on geographical detectors in Inner
Mongolia  ++-=+rsreeesemanmmnntes st CHEN Kuan, YANG Chenchen, BAI Liga, et al (4963)
Physiological response and tolerance difference of two wheat varieties to NaCl stress «+eceeeerresecececeraertaniniioiieien..
.............................................................................. DOU Xintong, WANG Yingjie, WANG Huazhong, et al (4976)
Endophytes diversity of Oxytropis glacialis at different tissues based on Ilumina MiSeq sequencing «---«r-ccreersresearareectssrneaian..
.......................................................................................... XU Guogi, LIU Yixuan, CAO Pengxi, et al (4993)
Stand structure adjustment based on the near-natural management of plantation ecological public forests in eastern Qinghai -++-exeere
.................................................................................... WANG Qionglin, WANG Wenyi, LIN Sha, et al (5004)
Population structure and dynamics of endangered Populus wulianensis --++--+-- WU Qichao,ZANG Fengqi, LI Chengcheng, et al (5016)
Climate change and its influence in Beibu Gulf mangrove biome of Guangxi in past 60 years vreecerorarerinoraaniiiiiiiiiece...
.................................................................................... HUANG Xuesong, CHEN Yanli,MO Weihua,et al (5026)
Fffect of short-term nitrogen addition on productivity and plant diversity of subalpine grassland in Qilian Mountains --+-++-ssececeesereee
................................................................................. CAO Fengfeng, LIU Ruixue, HUANG Guozhu, et al (5034)
Review and Monograph
Research progress on the correlation between urban green space and residents’ physical and mental well-being from a perspective
of maiching ecosystem services supply and demand «-««-reveemeemreninienennn. XIAO Huabin, HE Xinyu, WANG Yue,et al (5045)
Current situation, framework, problems and prospect of water ecological restoration in Guangdong-Hong Kong-Macao Greater

Bay ATea «reeeersreereren it ZHAO Lingling, XIA Jun, YANG Fang, et al (5054)



DAEIE: 010-62941099, 010-62843362

(CEB¥H)2021 £EITRE

(ES¥ER)REPEREEARDS B, PEESEES TEMERASIRERR P OIR EHE
BEBREWEARET), QFITF 1981 £, RE 4 SFABINERICHFROFERTER, BRBEFK,
BRERSY” BT KBEMAST RESERR LIES , BREDSFAR, MESEEMERARERLRF
B REESEHRER, AREEFMERESERFAS MADRFRS HERLSFBRMERMRSE

(ES¥R) TERBESEETERMBICN AN RROFERARR, TEFRXELDE.
HRER,HRLIGERBEEEID, EBEFRL FHFE FERNB, FHH N RFRZBRENBE,
P KR TAEE FHF RO HHFBR B BIEFITH,

(CEBEFMY ¥ A T, K 16 132,280 T, A EH 90 o/, £4EEH 2160 TT,

ML : www.ecologica.cn

E-mail; shengtaixuebao@ rcees.ac.cn

HITHER O MERB| T 2t BEAN  TRE kEE KB EB AE
4 & 2 8 ACTA ECOLOGICA SINICA
( 3'(5;{;}‘10’:'19\81] égE}g%('J)%J) ( Semimonthly , Started in 1981)
4% F12H (202156 A) Vol.41 No. 12 (June, 2021)
K | (EEER)EER Edited by Editorial board of
bk JEROEERX DU 18 5 ACTA ECOLOGICA SINICA
HEBL4REY ; 100085 Add. 18, Shuangging Street, Haidian , Beijing 100085, China
#1375 : (010) 62941099 Tel: (010)62941099
www.ecologica.cn www.ecologica.cn
shengtaixuebao@ rcees.ac.cn shengtaixuebao@ rcees.ac.cn
T &R M#HEN Editor-in-chief FU Bojie
* ® J$ENEEADS Supervised by China Association for Science and Technology
* D FEESEERS Sponsored by Ecological Society of China
HERERRA S IRE R L Research Center for Eco-environmental Sciences, CAS
sl LB R L 18 B Add: 18, Shuangging Street, Haidian, Beijing 100085, China
BB 4 G : 100085 Published by Science Press
H K 4 & ® K 1Y Add: 16 Donghuangchenggen North Street,
B W ItEEBEEHRERAR Beijing 100717, China
AET 2ESMWRE Printed by Beijing Baochang Color Printing Co.,Ltd, " A
BIFRE 827 Beijing 100094, China 'g ——
EARST FEEREHRSBAR Subscribe by - Science Press Q
(
BERE  M6T0 ';el ;9:0@0;7;32, 010-64017539 8
S 4= -mail ;: journal @ cspg.net
2l B FhE AT R AT Domestic issue  All Local Post Offices in China 82-7 8
;;6;0;;}?3,:&1;64017539 Foreign issue  China Intemnational Book Trading M670 5
“ o - Corporation 2 S—
rEeE FEIRS TR Add:P.0.Box 399 Beijing 100044, China ::
ISSN 1000-0933 CN 11-2031/Q Mt 90.00 5T




