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Analyzing Influencing Factors of Rural Poverty in Typical Poverty Ar-
eas of Hainan Province: A Case Study of Lingao County

ZHANG Jinping', ZUO Feng', ZHOU Yanmei®, ZHAI Mengxiao', MEI Lin', FU Yidi', CHENG Yeqging'

(1. Collage of (eagraphy and Environmental Sclences, Hainan Normal University, Halkiow 571158, China; 2. College of International
Eduration, Halnan Normal University, Halkou 571158, China)

Abstract: Rural poverly and poverty reduction are not only the focal ksues that have atiracted worldwide attention, but also the vital
Issues on people’s livellhood that has atached great importance and almed to be solved by the central and local govemments of China.
Based on the survey daia of 354 farming households, this paper, taking ihe natlonal poveriy county of Lingae County, Hainan Province
for an example, examined the characierstics of ural poverty of the county. Moreover, this paper established the spatial lag model
[SLM) from five dimensions, namely, status of the househald head, household siruciure, health status, income composition and raffic
accessibility, io analyze the main influencing Faciors of ural poverly according o the values of Moran's Jand ihe diagnosks of spaiial
dependence of the OLS maodel. It s found that the poor faming househalds gathered mainly in five towns in the north and southwest of
ihe county, and the rural poverty have the characieristics of low educational level of the heads, more minor children, high population of
farming peasants, high incidence of disease and low proportion of household wage-equivalent Income. The results also showed that the
varlables such as the number of minor children, the number of migrant worker, the number of farming peasants and the proportion of
wage-equivalent income have signifleant e ffectiveness on rural poventy, while the stans of the household head, health status and trafflc
accessibility have little influence. [t is an important way to realize the goal of poverty alleviation by contralling the number of farmers’
fertility, strengthening the vocational skills training of farmers, vigorosly developing speclalization and large-scale agriculiure and
increasing the employment opporiunities of farmers.

Keywards: rural poverly: fargeied poverly alleviation: spaiial lag model; Lingao County. China

Citation: ZHANG Jinping, ZUQ Feng, ZHOU Yanmel ZHAI Mengxlaa, MEI Lin, FU ¥idl, CHENG Yeqing, 2018. Analyzing Influ-
encing Factars of Rural Paverty in Typlcal Poverty Aress of Hainan Province: A Case Study of Lingao County. Chinese Geographical
Science, 28(6): 1061-1076. hiipsy/fdol org/10. 1007/51 1760-018-1008-9

1 Introduction technological and induswial poveny alleviation pro-

grams, public works programs, early childhood dewvel-

Poverty remaims a problem worldwide (Mani et al,
2013; Haushofer and Fehr, 2014; Zhang et al, 2015;
Song et al, 2017), and poverty mduction i the focal
issue that has attmcted worldwide attention. Since the
1960s, the developing countries have implemented se-
ries of anti-poverty programs for the ruml poverty re-
duction, such as credit poveny alleviation programs,

Recelved date: 2018-02-02; accepied daie: 2018-06-01

opment progams, nutdtion programs, basic education
programs, health & medical health programs, social se-
curity programs, #fc. However, the implemented effec-
tiveness of these progmms has significantly different
among the countrdes and regions, and the problems of
global poverty are still outstanding. Therefore, in Sep-
tember 2000, the United Nations Millennium Declam-

Foundation fem: Under the auspices of Natlonal Natural Sclence Foundation of China (No. 41661028), Natural Science Foundation of
Hainan (No. 417004, Sclence and Technology Plan Projed of Colleges and Universities of Shandong (No. JLALHM)
Comesponding author: CHENG Yeqing. E-mail: 347M249@qq com

© Sclence Press, Northe ast Instiute of Geography and Agroecology. CAS and Springer-Verlag GmbH G ermany, part of Springer Na-
ture 2018
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3. BN, B, K&, ELH, R, 1985—2015 FREIEEIESIE W T KR
BB IR R ARME [ J]. AR FAE, 2018, 37(05) :1527-1537.
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1985—2015 F R EEFENF M T
WiEhig R g Rt s T

B OW" B k4eET EZE REE
U G AR, LR A 2S00 P EHF RS SRR AT ER AL SR ARRY,
i 26A003; C i L kSR G R R, SR STOMD; R E LR S L T R, Lk e 260039)

i £ HAERGTHSES. SABZIHRAFENERELIRH. RETHERS
AXFHAOER. PN EE N SFRUA. FEHISAHANFEZ SR ARERES
EEOEERL. AESSEAREHBAREALT IR AR A TERERFEF
ERFFAFEEEL . B/ IS H AT H. & THRHE KK EH 1985.1995.2005. 2015 &
4ATFEeteyTM S ER. E4 TRAAEEERPREAE R AH0FEN
BEATHRSSRGE Aol E o d MERERT THA. & L RF: 1985—2015 £5F
EEEFEEABAERAEAZAM. EMF AT RIAZAMN. H20 %, FhHiE
EEEHEAEAERRS T SN ATEATHRAPT ST0%, U B - KHAT R
Bt .E¥adF - datd. OREAMATEARE. ATEANEEREE.
EEEALL. ETRALEDTREEA. FHEX T8 EA0E TH=S4. 90 4. &
RIS RARMERER. #3040 . FHEECAFRASSTITRAET
1606.79 ko’ E ELRFAEIARAA A A, BRANFEFEETARETT
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XA FHE: HEEME NS stEsih B

Evolution of coastal wetlands under the influence of sea reclamation in Bohai Rim during
1985-2015. WEI Fan'*, HAN Guang=uan™  ZHANG Jinping" s LI Yun—shao’, ZHAD Jian—
min® (' Schaol of Environment and Planning, Lisocheng University, Lisocheng 252000, Shan—
dong, China, “Key Laboretory of Coustal Zone Ensironmental Processes and  Ecologicel
Remediotion, Yaniei Insiitwe of Comstel Zone Research, Chinese Academy of Sciences, Yentai
264003 Shandong . Chine 3 College of Geograply and Ensironmentel Science, Hainan Nomel
University, Haikew 570100, China: * School of Resowrees and Envinnmental Engineering,
Ludong University . Yantad 264039, Shandong, Chine) .

Abstract: Coastal wetlands are unique ecosystems formed by amphibious mutual effects. Human
activities severely affect wetland evolution. Since the 1950s, China has experienced a massive sea
eclamation, which resulted in extremely mpid degmdation and loss of coastal wetlands. Studies
on the evolution of coastal wetlands and its corvelation with human adivities are of great signifi-
cance for managing and protecting wetland resources, The s patial4emporal evolution chameteris—
ties of coastal wetlands under the influence of sea reclamation were examined based on the TM
wimale sensing images in four years {1985, 1995, 2005, and 2015) . The transfer matrix of land
use and approach of landscape pattern analysis were used in this stiudy. These data were analyzed
by 35 technology and the sofiware of eCognition 9.0, and FRAGSTATS 4.2, The resuliz showed
that the hotspots of changes in coastal wetlands were Yellow River Delta, Laizhou Bay. Bohai
e[ L R 2 B I ) (KFEW STS-42T) e (R SR AR PE: R4 % 0 (V52002 10200 % .

okl H M - 20070825 HEEH M 20080025
* AL Pl guhan @ yicoae.an
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4. BN, BT, 3%, KEM, BT, &XER. 1980~2017 £ iR 2L E
FVERT A=A R H AL [T]. HhEE R, 2019, 39 (06) :997-1007.

WILW 6B W oM R ol 39 No.6
2009406 i Scientia Geographica Sinica June, 2019
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AN T RN SR ) AN . 54 R 19802017 FRHIIGNE ML M T 1 159.9 km, SHE %S
2280, 2R AT (L, 3UP A THSSRAE I T 1977.9 km, (IR ML D T80%, TR fLIX Mg 35001 = MM
TN R T ITAPTIRN 9F 220% P IX . 1980- 2017 SRR R FRAAEAY I UM T 1 9885 km’, A
0 ol 95 AR | SREE e fH M R ER IR SO RS (k. RIS S Ak I R LR R B R,
£ KPR LR e BIE A Tl fl PR (Rl i T SO ShU o T IS R A I 2
SRR 7 B AL L SIS A S

S EARE. P56 XMERR A SO 1000-0690( 2019 )06-0997-11

M AT A CRISE TIRR AL 84111980~ kmPZEA L F 2002 4 i 3 (www.mnrgoven ) S25E
2015 4F, £ E BERHC T 3000 km™, AR 201348 K. Fi o G i Bk 5] 12577
DT 50% LT L K ONARTHEARERE k™, AR ES D BN SR TR
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oK A SRR PR, DU B e TR AL, Tl feEa,
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ERAYWEIE B, BEREN S EORRA D S 2 EE S AaE

AR ELGE, MYGEEL N T 3UER ., FIH IR 2hH SR EUE Tl (e R % G
Tt eh LAREG F60E GhIs AER MAO T R &S 2. A AR T B ARy B A i fi] | /i
FES, me E R ERE™. N HEES . A BURIGRR S DUKURE Y Wi 5
A& ShL) B A SR BUL R Tl i b . AL MR Rk BUR BRI A AR IS
HI e "™, HHBESOSER GOMEE T SRR R EEEA,
BRI R A A AAE Ay G BERE e T R I & R R 5 NI R Ay

W E M 2018.05-29. THMW-2018-10.08

AR E i s PR % 5 5 RIS E (KFEW-STS127) o BIFH7 BEARRE FEAE 5 FHE & (Y52C021021) ¥ 1th . [Founda.
tion: Science and Technology Service Nedwork Project of Chinese Academy of Sciences (KF-EW-STS-127), Stmategic Science and Technology
Projed of he Chinese Academy of Sdences(Y52C021021).)
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W RRN R 2= (HARHERR) , 2019, 50 (05) :784-789.

e 3R ok 5 R [ R ), 2009 5045 ): TRA-TRD VOL.S0 NOS 2019
Jourma| of Shandong Agriculmral University { Natural Science Edition ) doi: 10 3960 issn | (=2324 201905010
RS AR AR IR =T

WA R RS ReRE LY W
L S E RS EEEER LE W 252050
2 Wik MBS RN EER, i 0 57158

WM R B (R PR R R R AR 1 L R Rl IO i L R R L iR TR
SETEEE, AR [ F0 V- T R L B O o R (R L e R . SR 20012018
[0 ol 3 5 e S D RS . TE 2001 2008 5F (8l B ¥ AR A T 75310 hae?s
2004-201 S5 (Ml 5 97 200 W FID T 36602 10 hae s WL IR TR MIMELS A RN, FE2001-2018F
M. RREENFAHES. FHEAEROENLFREMNHEPRELERN S, BEHFRAHELEN: LER
200 120003 TEF7 S 7 1 T (R e R A A OOy T L IR . 2004200 SIE LR 9 T R A B o
iy e T R R RO A ARl A — B T R . AT P TR i PRI M R . A SRR AR
oA, A B L A T R A T D
MM HukE b, it HEEk
R 52745 TMERR: A SRR 10002324020 19705078406
Spatio-temporal Dynamic Change of Effective Irrigation in Shandong Province
TANG Qing-xin', ZHANG Bao-hua', ZHANG Huai-zhen', ZHANG Jin-ping®, CAO L'
1. Schoed af Enviromnnent and Aamningdliovcheng Universiy, Lisocheny 252059, Ching
2. Scheod ey Geography and Enviranmental S iencesffiainan Noval University, Hyikoa 571158, Ching
Abstract: Irrigation has boen implemented 25 an impontant mean & ensure food security in Shangdong provinee, a major
agriculiral heartland of China. In this sidy, we investigate spatio-temporal change in effective irgation ares in Shangdong
and its driving factors based on a time series of statistical census data from 2000 to 2015, Our resulis show that from 2001 to
2015, the effective imgtion area in Shandong decresses from 2000 to 2003 by T53* WP hectares and subsequently neresses
by 366%10° hectares from 2004 to 201 5. The spatial patiems of effective imigation area varies among cities From 2001 1o
2014, besides cities of Laiwn and Jinan, the effective imgation aea in all other cities show similar change pattems, ie.,
sieady change first, then drastic change, and then steady change. The main reason for the decresse of effective irmigation anea
in Shandong from 2 to 2003 was severe drought, casing insufficient surface water for irigation. Afier 2003, the
continume invesimenis in capital consiruetion of irrigation and water comervancy increase the effective imigation area. Our
realE sugpest 1o strictly implement national policy of cultivated lamd protection and nerease the investment in rural water
conservancy, by which the e ffective imgation area n Shandong could be inereased.
Keywords: Effective irrigation; driving factors; cultivated land; spatio-iemporal change
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BR), 2017, 35(04) : 136-144.
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T B IR AR /N SR T i R A B 2 R A A 9T
—— AT K 1)

oL TR OMER WM R EIE L TR

CLWBE IS BRN S B RR. L % W Bross. 2, JL WM oS Ak AR L W looosa:
LR R EER LN R C-JL F 100002 4 8 MR O G R E R W R0 ST1HED

i BE.LL 108710001904, 1008 2002 2007 2011, 2015 SF & MUY Landsat THM/OLT 48 8882 0 2% 3088, % B GIS 00 52 4
Witk R AR R, G R NE 1 G R b T L T R B L R AR 1967 SR Bk
75 (o] 3 A - I B 5 08 50 AE o B0 AN S AT RE ) B ) ARk AT 0T, BN L2 . 1087 —2015 SE . B R AR (X R
HUE ST L 10T SE ) 20081 kem® 47 FE B 2015 SE MY 12387 ke JBE BCRE WE 568 ke 40 RE 0L 4R BEL 17600, M
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P 5 HE Fiol TRUEER A TS 1001-66000 2017 WM-0136-00
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SERE . 2017 354D, 136-144.

LIU Xiaos YU Quanzhous LI Yujieset al. Spatial —temproral extansion characteristics of a small city in the North China
plan: acase study of Lisocheng city[]]-Journal of Guangxi Mormal Unmversity{ Natural Science Edition) ,2017,35(4); 136
144

SpatiaFtemporal Expansion Characteristics of a Small City
in the North China Plain, A Case Study of Liaocheng City

LIU Xigo™!. YU Quanzhou' * . LIU Yujie*. ZHANG Jinping' .
ZHANG Huaizhen' . JIANG Xichao' . ZHANG Erxun'

1. School of Environment and Planning, Lisocheng University, Lisocheng Shangdong 252059, China;
2. College of Sail and Water Conservation, Beiimg Forestry University, Beiing 100083, China:
3. Resewch Center for Ecological Civilimtions Chinese Ressarch Academy of Environmental Sciencess Beiing 100012 Chinas
4. Callege of Geography and Environmental Science, Hainan Normal University, Hatkou Hunan 571158, China )

Abstract, Based on the Landsat TM/OLI images in 1987, 1990, 1994, 1998, 2002, 2007, 2011 and
2015, and IS spatial analysis method, the urban spatial expansion chamacteristics of Liaocheng city in
the Morth China plain were analyzed since 1987 wears based on the indexes of the intensity of urban
spatial expansion. compact ratio. fractal dimension and graviey coordinates. The dnving forces of

Y H M 20170325
M GWH WS L B S (3180515300 s R E A G (41201602
WS AT RN B LEHFR A NS F U . Email: yugquanzhou2 008 126, com
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Analysis of Land Use Change in Bamen Bay Mangrove
Wetland During 1964—2015

XU Xiaoran, XIE Genzong . QIU Penghua. LIU Yixuan
{School of Geography and Enveommental saemce. Hainan Normal University . Hailou 571158, China)

Abstract: This paper takes mangrove weiland of Bamen bay in Wenchang of Hainan Frovines s the ohject of research and
comprehensively analyzes the temporal and spatial variation of land wse in the Bamen bay mangrove wetland from 1964 10
1988 amel from 1988 s0 2015 and lmd use level in 1964, 1992, 1988, 200d. 2008, and 2015, The resubis are as follows:
The lmd use dynamic indexes of Bamen bay were 6,27 ( 1964—1988) . 935 ( 1988—2015). The e of mangrove area re—
duction ineressed from 1.05% 102106, In sddition. the rate of buih-up land ares and raised surdsee area growth ineressed
from 3.61% and &.29% 1o 7.15% amd 6.97% respectively. The direction of land e type metastasis shows that the man—
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Study on the evolution of ecological network in Haikou coastal zone
CAO Zhenxiu,SUN Yue, XIE Genzong™ . QIU Penghua
Schood of Gergraphy and Environmental Sciences, Hainan Nownal Univenity, Halhow STISS, China

Abstract: Based on four high lution remote ing images in 1988,2000, 2009 and 2017, the ecological network in
Haikou coastal zone was buill by using mini resist di hods. Combined with gravity model and Patch
Center Index. the chang lagical network in the past 30 years are discussed. The results indicate that: (1) the
number of ecological source region has decreased from 18 10 8, and ecological corridor has decreased from 43 10 15, Though
less changes happened in core patches, the obvious eflects i by rpid reducing of grmde 4 patches could be found. The
interactivity bet patches has weakened in the lemporal di i (2) Most of the ecological network stepping—tone
patches, which play imy mles in ivity and biodiversity protection, distributed in gardens and wetlands. (3)
The quality of ecological network has been declined. and the nework model tended 0 be simplified. (4) Rapid
urbanization and high i ity of human activities are the main driving ficbors for the weakening of the network state. The

results provide scientific and practical guidance for building ecological network in Haikou City and, other areas with the

trends of

similar situation.

Key Words : coastal zone; ecological network; mini cumulative res e; Haikou City
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(9) :3281-2290.
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Ecological land use change and construction of ecological land security pattern in
Haikou city

ZHU Min"*, XIE Genzhong™" . QIU Penghus®

1 College of Life Sciemces, Hubel University, Wichan 430062, China

2 Schowl of Coographey and Eneironoental Sciences, Hainan Nownal Uniserity, Halkou STI158, China

Abstract: In the process of urbanizati the change of urhan ecological land use and the contruction of a safety pattern
are of great significance for the whan ecosystem bealth, the quality of life of uhban eddents, and the sustainable

development of cities. Ecological land use change affects the ecological security pattem directly. The ecological land security
pattem has a guiding role for the planning of ecological land. Based on the GIS techmology . the temporal and spatial changes
of ecological land in Haikou from 1991 to 2016 and the evolution of ecological land were studied. Selected beight, slope and

water resource security as single fador of ecological safety impact, give them grded ats to build a prehensive

logical Land distribution pat Based on the mini cumulati istance (MCR) model, the resistance threshold
was used as the hiemmhical boundary, the ecological land aren of different sfety levels was divided, and then the

ecological corridors . radiators, and drategic points were established 1o build a security pattern of the ecological land. The
results showed that from 1991 10 2016, the three types of ecological land areas in Haikou City had the biggest changes, with
the forest land decreasing by 13.33%. the garden area increasing by 9.136% . and the pond water surface increasing by
3.71%. The ecological lind 1o the west of Nandu River mainly changed from forest land to garden land and construction

AR RE R EA MM EE SR H (41261000)
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Dynamic analysis of landscape changes in Bamen port and the surrounding lands
of Hainan Province from 1964 to 2015

XU Xiaoran, XIE Genzong” . QIU Penghua

College of Geography and Eneinwmentl Schence of Heiman Normal Unieersity, Nedbiow 510000, Chisa

Abstract: This paper took mangmve wetland of Bamen pord in Wenchang of Hainan Provines as the ama of research. Six
'pHJ'iIHI emole ming ima#s, imdutling the: S—ear T)E'iill (1964, 1972, 1988, 2000, 2009, 2015), wen wsed as the
main dala soume o establish the egonal landscape database and analyze the lasbscape dynamic changes of the study ansa,
using a lamd transler matdx and 10 kids of relevam lasdseape indices. The resulls showed that (1) the builtsap and
surbie areas of the raising waker in Bamen pod inereased by T.72% and 12.55% , mespectively, from 1964—2015. At ihe
same lme, the propotions of the culivated, kbest, amd mangmve amas decmased by 7.01%, 9 16%, and 9.74%,
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Finer Resolution Estimation and Mapping of
Mangrove Biomass Using UAV LiDAR and
WorldView-2 Data
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Abstract: To estimate mangrove biomass at finer resolution, such as at an individual tree or clump
level, thereis a arucial need for elaborate management of mangrove forest in a local area. However,
there are few studies estimating mangrove biomass at finer resplution partly due to the limitation of
remote sensing data. Using WorldView-2 imagery, unmanned aerial vehicle (UAV) light detection
and ranging (LiDAR) data, and field survey datasets, we proposed a novel method for the estimation
of mangrove aboveground biomass (AGB) at individual tree level, i.e, individual tree-based inference
method. The performance of the individual tree-based inference method was compared with the
grid-based random forest model method, which directly links the field samples with the UAV LiDAR
metrics. We discussed the feasibility of the individual tree-based inference method and the influence
of diameter at breast height (DEH) on individual segmentation accuracy. The results indicated that
(1) The overall classification accuracy of six mangrove species at individual tree level was 86.08%.
(2) The position and number matching accuracies of individual tree segmentation were 87 43% and
51.11%, respectively The number matching accuracy of individual tree segmenta tion was relatively
satisfying within 8 cm < DBH < 30 cm. (3) The individual tree-based inference method produced
lower accuracy than the grid-based BF model method with RE of 0.49 vs. 067 and RMSE of 48.42 Mg
ha=! vs. 3895 Mg ha™!. However, the individual tree-based inference method can show more detail
of spatial distribution of mangrove AGE. The resultant AGB maps of this method are more beneficial
to the fine and differentiated management of mangrove forests.

Keywords: AGE estimation and mapping; mangroves; UAV LiDAR; WorldView-2

1L Introduction

Mangroves have attracted considerable attention due to their unique morphological characteristics
and diverse eco-environmental service functions [1]. These services include coastal protection,
biodiversity maintenance, and carbon sequestration [2-5]. The organic carbon in mangrove forests
per unit area is four times higher than that of other terrestrial forest ecosystems [6]. Mangroves are
therefore considered a strong candidate for the United MNations Framework Convention on Climate
Change (UNFCCOC), the payments for ecosystem services (PES) program [7], and the poliggmaking
and implementation in blue carbon. However, all these initiatives require accurate biomass and
carbon stock estimations. The aboveground biomass ( AGB) of mangroves is ane of the fundamental

Forests 2019, 10, 871; doiz10. 3320,F101 0057 1 vvrvemdpi mmfjoumnal forests

57



12. Dezhi Wang, Bo Wan, Penghua Qiu*, Yanjun Su, Qinghua Guo, et al.
Evaluating the Performance of Sentinel-2, Landsat 8 and Pléiades—1 in

Mapping Mangrove Extent and Species. Remote sensing, 2018, 10(9):
1468(2018) (SCI W3%)

- remote sensing ‘MbPI)

N

Article

Evaluating the Performance of Sentinel-2, Landsat 8
and Pléiades-1 in Mapping Mangrove Extent

and Species
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Abstract: Mapping mangrove extent and species is important for understanding their response
to environmental changes and for observing their integrity for providing goods and services.
However, accurately mapping mangrove extent and species are ongaing challenges in remote sensing.
The newly-launched and freely-available Sentinel-2 (S2) sensor offers a new opportunity for these
challenges. Thisstudy presents the first study dedicated to the examination of the potential of original
bands, spectral indices, and texture information of 52 in mapping mangrove extent and species in the
first National Nature Reserve for mangroves in Dongzhaigang, China. To map mangrove extent and
spedies, a three-level hierarchical structure based on the spatial structure of a mangrove ecosystem and
geographic object-based image analysis is utilized and modified. During the experiments, to conquer
the challenge of optimizing high-dimension and correlated feature space, the recursive feature
elimination (RFE) algorithm is introduced. Finally, the selected features from RFE are employed in
mangrove species discriminations, based ona random forest algorithm. The results are compared
with those of Landsat 8 (L8) and Pléiades-1 (P1) data and show that $2 and L8 could accurately
extract mangrove extent, but P1 obviously overestimated it. Regarding mangmove species community
levels, the overall classification accuracy of 52 is 70.95%, which is lower than P1 imagery (78.57%)
and slightly higher than L8 data (68.57%). Meanwhile, the former difference is statistically significant,
and the latter is not. The dominant spedes is extracted basically in S2 and P1 imagery, but for the
ocaasionally distributed K. candel and the pioneer and fringe mangrove A. maring, S2 performs poarly.
Concerning L8, S2, and P1, there are eight (8 /126), nine (9/218), and eight (8/73) features, respectively,
that are the most impaortant for mangrove species discriminations. The maost im portant feature overall
is the red-ed ge bands, followed by shortwave infrared, near infrared, blue, and other visible bands in
turn. This study demaonstrates that the S2 sensor can accurately map mangrove extent and basically
discriminate mangrove species communities, but for the latter, one should be cautious due to the
complexity of mangrove spedes.

Keywaords: mangroves; species; Sentinel-2; Landsat §; Pléiades-1; random forest

Remote Sexs. 2018, 10, 1468; dot: 103390/ rs1 0091 468 www.mdpicom/joumal/remotesensing
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Analysis of Commercial Network Distribution in
Haikou City Based on 35S Technology

WANG Lin, WEN Qiang, QIU Penghua’
(College of geagraphy and Environmental Science .Hainan Nemal University Haikow 571158, China)

Abstract: Basel an invesigation on spal, 3% technalogy and compre e msive evaliation model, the comprehensive quanti-
tative evaluation and visual spatial analysis af the main commercial network in main areas in Haikou city were carmied out.
The: results showed that: {1} Amaong the 39 major commercial sites, there are only 3 sites with municipal inflenee. S8.97%
af the commereial sites ane out of the 1-kevel acoessibility area, and their affic acoessibility needs 1o be mpooyed; (2) The
commeen;ia | deve lopment polential areas in main city zone of Haikou have obvious chameienstics ol cirele distribution. The
commen ial developed areas are locates] in Haicin Road, amd the areas with greater commencial development potential are
located in the: west and south of main city zone; {3} The number of ial sites with ional funetions in main ity

e of Haikou accounts for anly 3075 of the wtal numbeer of commencial sites. Because of their large comme neial buikl-

ing area, they play an imporant mole in the commereial network of the whale city: (4] A1 present, the devel apment pattem of
commence in main cily mne of Hakou i becoming decentmlized, i« fom singledntemsive commercial outlds 1o multicen=
tric & maltidirectional commenial mnes. The rsearch el have cetain significance for Haikou urban develapmen
anning.

Keywords: 35 commercial outlts jolassification of comme reial deve lopment potential
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Water-quality Analysis of Dongzhai Harbor Based on
Finzy Eyslontion & Roffer Ganilicnt Spnce Aoslysls Method
CAO Rui, QIU Peng-hua, XIE Gen-zong
(Callege of Geagraphy and Eminnmental Science . Hainan Normal University, Haikou 571158, (hina)

Abstract ! In order 1o understand the water quality of Dongehai Harbor in different aress and time and it pollution ressons. 42 samples were
callerted from aquaculiure ponds. protected area whard water area. mangrove forest . mangrove ditch. the mangrove forest ouler sea in dry and
raimy season. and the contesis of COD. DO, BOD, . NH,-N. and TP were messured . and the comprehensive evaluation and analvsis were
conducted by using the water quality fuzy evaliation model hased on AHP amd the gradient space analvsis method. The resulis show that £ (]
under whether the single factor polluion value analysis or fuzsy evaluation . the water quality in the dry season is grester than that in the rainy
season. and BODS and TP pedormance i especially the most prominent ; (2 whatever in the dry season ar rainy season, with the incresse of
space distance from land 10 sea. water pollution tends 1o decline: in the same bufler gradient space. the water pollution degree in dry season
is evidenily lower than that in miny season; (5 The pollution of aquaculiure ponds is the most serious. which shows that the aquaculiure pond
is the main polluion source for the water body in Dongehai Harbor, (fresidents oflshore fishing has moiled effect. it abo can affect the water
quality of Dongehai Harbor.
Ky words:! fursy evaluation: gradien space analysis; Dongzhai harbor ! water quality sssessment; temporal and spatial varistion
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Abstract: Hainan kland is the second-largest island in China and has the most species-diverse
mangrove forests in the country. To date, the height and aboveground ground biomass (A GB) of the
mangrove forests on Hainan Eland are unknown, partly as a result of the challenges faced during
extensive field sampling in mangrove habitats (intertidal mudflats imnundated by periodic seawater).
Therefare, this study used a low-cost UAV-LIDAR (light detection and ranging sensor mounted on
an unmanned aerial vehicle) system as a sampling tool and Sentinel-2 imagery as auxiliary data
toestimate and map the mangrove height and AGE on Hainan Island. Hanan Island has 369702
hectares of mangrove forests with an average patch area of approximately 1 ha. The results show that
the mangroves on whole Hainan Island have an average height of 699 m, a total AGE of 474199.31 Mg
and an AGB density of 12527 Mg ha™ . The AGB hot spots arelocated in Qinglan Harbor and the
south of Dongzhai Harbor. The proposed height model LiDAR-52 performed well with an B of (.67
and an RMSE (root mean square error) of 1 90 m; the proposed AGE model G~Li DAR~52 performed
better (an R* of (.62 and an RMSE of 50.36 Mg ha™) than the traditional AGE model G~52 that directly
related ground plots and Sentinel-2 data. The results also indicate that the LiDAR metrics describing
the canopy's thickness and its top and bottom characteristics are the most important variables for
mangrove AGE estimation. For the Sentinel-2indices, the red-edge and shortwave infrared features,
especially the red-edge 1 and shortwave infrared Band 11 features, play the most important roles in
estimating mangrove AGB and height. In conclusion, this paper presents the first mangrove height
and AGE maps of Hainan Island and demonstrates the feasibility of using UAV-LiDAR as a sampling
tool for mangrove forests.

Keywords: mangroves; Hainan island; aboveground biomass; UAV-LIDAR sampling; Sentinel-2;
random forest; feature importance

L Introduction

Mangroves are special types of woody plants that grow exclusively in the intertidal zones of the
tropics and subtropics, such as bays, estuaries and rivers [1]. Most mangrove species are dispersed
as waterbuoyant propagules, which allows them to employ aurrents both to replenish existing
stands and to establish new ones [2]. Since mangroves are transitional zones, in which land, sea,
and fresh water converge, their ecological functions are critical to the ecological health of surrounding

Remwbe Sens. 2019, 11, 2156; dot 103390 s 11182156 wWw i 2 i frem e
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Abstract: In the dwindling natural mangrove today, mangrove reforestation projects are conducted
worldwide to prevent further losses. Due to monoculture and the low survival rate of artifidal
mangroves, it is necessary to pay attention to mapping and monitoring them dynamically.
Remote sensing techniques have been widely used to map mangrove forests due to their capacity for
large-scale, accurate, efficient, and repetitive monitoring. This study evaluated the capability of a
0.5-m Pléiades-1 in dassifying artifidal mangrove species using both pixel-based and object-based
classification schemes. For comparison, three machine learning algorithms—decision tree (DT),
support vector machine (SVM), and random forest (RF)—were used as the classifiers in the
pixel-based and object-based classi fication procedure. The results showed that both the pixel-hased
and object-based approaches could recognize the major discriminations between the four major
artificial mangrove species. However, the object-based method had a better overall accuracy than the
pixel-based method on average. For pixel-based image analysis, SVM produced the highest overall
accuracy (79.63%); for object-based image analysis, RF could achieve the highest overall accuracy
(82.40%), and it was also the best machine learning algorithm for classifying artificial mangroves.
The patches produced by object-based image analysis approaches presented a more generalized
appearance and could contiguously depict mangrove species communities. When the same machine
learning algorithms were compared by McNemar's test, a statistically significant difference in overall
classification accuracy between the pixel-based and object-based dassifications only existed in the RF
algorithm. Regarding spedes, monoculture and dominant mangrove species Sonneratia apetal group
1 (SA1) as well as partly mixed and regular shape mangrove species Hibscus tiliaceus (HT) could well
be identified. However, for complex and easily-confused mangrove spedes Sonneratia apetala group
2 (SA2) and other occasionally presented mangroves species (OT), only major distributions could
be extracted, with an accuracy of about two-thirds. This study demonstrated that more than 80% of
artifidal mangroves species distribution could be mapped.

Keywords: artifidal mangrove; object-based; pixel-based; decision tree; random forest; support
vector machine
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Community Distribution and Landscape Pattern of the Mangrove on the
Qi’ ao Island, Zhuhai
Qiu Ni'"* Xu Songjun'  Qiu Penghua®  Yang Wenbuai'  Yang Xin'  Yang Qian'
( 1. Schud of Goographical Schnces, Satk China Nownal Univerdty Guanghon S10631; 2 Schoad of Gongmphical Sciences ,
Cuangehou Uniserdty  Cuangshon S10006; 3. College of Goography and Tawism . Hainan Nownal Univenity Hadkou ST1158)

Abstract: [ Objective ] This study was aimed to analyze the stmucture of forest ity and its

Eah

comresponding  Landscape characteristios, o provide valuable information for mangrove reforestation and  protection ,
important for regional biodiversity conservation and ecological envimonment improvement in the future. [ Method Using
Qi a0 Island as the study area, hased on the datasets from interpretation of remote sensing images and field investigation ,

spatial-distribution of the eforest . lation domi and land after low temperture

o' P _aal |

lamages were i igated. [ Result JTrue goves are the domi species in the study area, including two primarily
exolic species ( gmna'dm apetrla and Sonneratia caseolaris) and three major local g species, ly. Acanth
iliafolius . Kandelia candel and Acrogichwnm aurewm. Sonneratia apetala, with an area contribution of 85. 17% .
absolutely the first domi species. Other major species include Kandelia candel . Acrogich . and Acanth
ilicfolius community, with area contributions of 4.2% ., 3.1%., and 2.65% , respectively. The total area contribution by the
aforementioned species was 95.12% . Semi ygrove plants primanily include Cerbera manghas, Henliera lintoralis and
Pong pi . with relatively low imy The biggest aggregation @t population level was Laguncularia racemose

S D 2017=04= 24§ [ W 2018=10=09,

L THH: B ABBFELES R (ST L J16TI1T5) ¢ (o0l S0F 2ot W H( 2016 YFOOSA2803)

¢ O O R e PR R ST AR LR T RS M O A A R 2001 B G R
85 ¥ M THE iR

1994-2019 China Acad ¢ Journal Electromc P v House. All nght STV hiy

65



20. EFE], B8, R, EE, B4, 1. BRSERRRmhESRER
FRERESRAK[T]. TIkZE 53 1F, 2018, 44(09) :89-94.

2018 SEHAMAEHO W Tk & A5 3R
September 2018 Industrial Safety deEn\imlnﬂnnl Prote ction =89~

TRERSE
EERGARY T ES RREHSRESRE

IE IR REE RIEL BEE A
(LR A e S A O STISS: 2 EHiERREER S0 570206)

B B ORHGER BCR = S AR G W WA R R TR 6 4 8 T # (G- NG
Cu, Zn, Cd 30 Ph) (9 RREF T A8 AT W . AL FE FROBSAN RGE A0 UCE 40 55 U B S0 L A R IR & IR 75 e
FE 2 e s ROBSEAT Wi . 8 R, Co DAMLAT UG F0RT SRR 9 : Zn BLTE Fi b 7055 BT LS 1L
RADERERE G T I 0 Pb (9R1E B St RO RIE £ A RS Cr 0 N Bk
HFE R EED - TORW bR MG ER T i 8. G SR RIVESREHER ™K. M.Cu.
Zn. Cr 70 Pb SR8 00 KA 5 RUE HIZ A4 EUHUE I 85 R 3 0. B X ST S 2o 0 Cd 20 F PREFRK
¥ AHLMEARE.Co 7 PLEE B RS AT, N80 Cr REH LS R S0 EMRT A ETa,
Col R RO H R DT i e P S 0 W I . A T R RS R R

xBbiE RFEE KER HpRIE® EHRE #NE

Speciation and Ecological Risk of Heavy Metals in Sediments of Mangrove
Wetland in Qinglan Harbor. Hainan Island
WANG Junguang'  WANG Peng®  FU Xiaomo' ZHAO Zhizhang'  QIU Penghua' WU Dan’
(1. School of Gengraphy and Envwonmental Science. Hainan Normal Uniersity  Haikou 571158)
Abstract  Speciation charactenistics of six heavy metaks (Cr.Ni, Cu. Zn, Cd and ') in sediments of mangrove wed—

land in Qing Lan Harbor were analyzed by BCR sequential ion pencedure, and the eodlogical risk of these heavy
metals vas asessed hased on the mations dary phase and primary phase (BSP) and posential ecological risk as—
sessment. The results indicated that Cu was mainly in the acid saluble — extractalle and reductive fractions: Zn was
mainly in the acid soluble - ctable. reductive fractions and residual fractions; Cd was present at comparatively
higher percentages in the acid extractable fractions and Ph relatively higher in the reductive fractions. meaning larger
patential ecolagical risk: Cr and Ni were dominated by residual fracti ing they were less harmful 10 the emi-
ronment.. The: potential ecological risk of heavy metals showed that the pallition degree snd ecological tisk of C3 wes

mastly serous among all these heavy metals in sediments and Ni.Cu. Zn.Pb and Cr were at a low potential risk level.

The results of ratio of secondary phase to primary phase (RSP) assessment indicated that Zn and Cd were at moderate
polkution level and havd high ecolgical risk, Cu and P reached mild pallution levels and Ni and Cr showesd no polki—
tion. Hased on the above two evaluation methods. #t was known that Cd was a heavy metal with high pollution degree
in the sediments of Qinglan Harbor Mangrove Wetland. and so it had potential ecolagical risks and should be paid 21—
tention to.

Key Words specistion  heavy metal - mangrove sedi logical risk  Qinglan Harhar
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The Evolution of the Spatial Differentiation Pattern of Economic Growth in
Hainan Since Hainan Province Was Founded

LI Minna' . ZHOU Chunshar®, CAI Shu' 'WANG Ping', SONG Jiehua®
(1 The College of Emnomics and ManagementiRessarch ingitule of Maritime Silk Road/College of Marsism , Hainan Namal
Univer sty , Huikou 571158, Hainan , China 1 2 College of Grography and Planning , Sun Yai=sen Unisersity, Guangzhou
5M2?5.fmanﬁmg.t'ﬁiuﬂ;l {.'s"qr af fa Ty phy and Envi; I Saenee,
Hainan Normal Unigersay, Hatkon 571158, Hanan , China)

Abstract: The paper siudies on the evolition of the spatial differentiation pattem of economic growth in Hanan
provinoe since hainan province was fomnded by using the clasification standard of economic growih stages by Chenery,
and the analysis methods about hot spot and cold spot area and global irend of economic growth Resulis show 2 follows:
since Haiman province was founded, the economic growth level has incressed significantlythe spatial differentiation
pattemn of economic growth has evoluted from the low-level-relative-aquilibrivm type to the higher- ke ve -non-equilibrium
type that isjthe economic growth level was lowand the economic growth was relatively balanced in the space when
Hainan province was founded with the economic growth level being relatively increased in the coasia] areas sspecially
the nonhem coastal aress and the southem cosstal Samya city,cosst inland differentiation patem and Ll- like- shaped
differentistion pattem in the north-souh direction highlighted snd graduslly srengthened; At presentithe inland is the
depression areas of economic growththe northemn cosstal aress and the southem cosstal Sanya city are the core areas of
economic growihythe coast-inland differentiationand the differentiation between northern coasial areas and odhers areas
have a tendency to aggravate [ can be infemed that the spatial differentistion of economic growth in hainan is closely
related with the spatial differentiation of nawral fsctors transponation conditions, economic location historical foundation,
and instiutional demographic, scientific and technological factorslt B necessary o implement thoroughly the regional
development stralegy aimed at strengthening comstruction of the core area of economic growth and supponting the
development of particularly poor areas of intand for Hainan to optimize the economic spatial disiribution.

Ky wornds: economic growth stage; Getis-Ord 57 index; global trend analysis; relative economic growth speed; Hainan
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Research on pollution emission reduction early-warning system
based on artificial neural network
LI Ting
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inable devel

Abstract: On the basis of

sysdem of pollution emission reduction was constructed according %o the

system and early ing theory, the earlyewaming indicator

fund | si of China's v and society,
and the main situation facing with the *11th § plan® pelluts d pervision and o work. The
application early ing ch was perk d far the | palluti Bsi 4 system. The countermessure and
suggestion are propased ding to the prohl existing in the carlyewaming results.
Keywords: palluts s duction ; early g: anificial neural network: indicator system
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Available Content Analysis and Pollution Evaluation of Soil Heavy
Metals in Leadzinc Abandoned Mine in Changhua, Hainan Province

ZHENG Fasgdang, YUAN Jimnqing’ » WU Dan, YU Tinosg
(College of Cengapdy and Exrvirormsent, Habnan Norsal Usiversity, Hadnan Haikowo 571158 (hioa)

Abstract [ Objective JThe sescarch was conducted 5 audy & ies of b ilail s pollt i of beavy smetal in the =
face sl of Changhu bead and 2ine mine. [ Method 56 surface sasples i 3 sody smes ( perigheral mone, s asation sme and 1ailing 2one)
were colleetad fmen wastelind sk bestod at Quighen kealdwine e, ool oo ol and sailibie beay metal(Ph, Za, Co and Cd ) in
soiki o thedr corred i ion of waal content with wadabde comtent was analysal, and their pollation clusicteriaies by sethals of singe Qoo po=
Tution index, Nesmsessw pollation index, grologeal ation index and y il ccdogical rik index were assssal. [Resak J(i) The
surface wik wese polhaed by Pb, Zn, Cu, Cdindifleran degeees, the four heauvy swtal of overall wend was in crder of Cd > P> Za > Cu,
average exoese waltiple of heavy metal of 1] and svailible coment were peripheral 20ne > iling sone > rocliset on sone i sk, and deir
pollution degaees were periphen] sone > uiling sne > reclusation sone fom the @ody ame; (i) Lo genaal Ph, Zn, Ca, Cd of tetal cxetent
and svadaile showed o significant linear covdution, but sotal and saiible coments were ot a comelition every study ame: (i) Pollatim
degrees of wady sone wese peripheral one > il g 2one > vedd 2o, the poll of heavy metaks Ph and Cd were mose sorions, o=
pecially the Cd reached high kevds of gollation degaee, and the plution degroes of Za, Ca were lighter. Costrilitons of ecnbogieal 8ak were
suinly for Cd, Ph and Ca, especially, the comrilation of Cd acdieved mre than 90 %, which was 4 suin souree of pollution. [Canda=
oo JThe sesathta et ondy reveal the pollotion sttus of heavy metal in the sarface soil of the dhandoned cal mine. bt abo could rovide sei=
cntific gaid for bl wtil beation and ecologeal recoven .

Key words: Leadweine mune: Heavy metal 1 Avalible comtent © Anulysi and assesannt
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Comprehensive Evaluation of Soil in the Tailings Reservoir Area of
Lead-zinc Mine of Changhua and Comparison on Enrich of Heavy
Metals in Natural Plants

JIANG Qiangian, GAQ Jie, HUANG Xin, LIU Jialiang, YUAN Jianping’
(College of Geography and Environment, Hoinan Normol University, Hoikow 571158 . China}

Abstract: Doninant natural plants and sail arund their moks were collecked from wasteland sails in Changhua lead-zine
mine in China, and the feamre of heny mental content in sail samples was analyzed, using the single facior pallution index
methad, the comprehensive index method and potential ecological ham ndex methaod, 1o evaliate the soil heavy metal pol-
lution, amd o evaluate the enrichment capacity of heavy metals of plants by caleulating the transfer coeficients. The resubs
showesl as follows: (1} the pollution levels of each heavy metal in the study area were Cobs Phe@nsCu; (2)Changhua lead-
zine mine tilings reservairarea i in astrong ecological damage level; (3 Differen Nature plants have different entichment
{acwar 10 the same heavy mental and the same namure plan has different ennchmen @oor o different heavy memal in leaxd-
zine mine; @) Opuntia sncta has the highest endchment factar and is the most stalbde palnt in the tailings Fservair area of
leadzine mine of Changhua. In a wond, the smdy has significance in dealing with mental palhion of soil in Changhua

lead-zine mine.

Keywords tailings reservoir area af lesd=rine mine ; saoil comprehensive evaluation ; heavy metals jenrichment fetar
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Pollution Evaluation and Spatial Distribution Characteristic of Heavy Metals in
Lead-zine Abandoned Mine in Hainan Changhua

FHANG Fhen-lei, YUAN Jian—ping, WU Dan, SI Ting-ting, FHENG Fang-Tang
{College of Geography and Tourban, Hainen Mermal Univemity, Hadkow 571158, China)

Absiract: The heavy metal contents in soil of lesd —zine abandoned mine in Changlua town of Hainan provinee was mes-
sured. The models of Nemerow polltion index and potential ecological nsk index were used 1o evahate these elements, and
the spatial distribution of lesd -zine shandoned mine sail heavy metals were amabzed by Krging interpolation. The resulis
showesl that contents of Cd, Ph and #n were higher than the restriction in environmental quality standard for sails GR15618—
19495, Comparing with the Nemerow pollution index, result from the ahandoned sail resched severe pollution level. The ahan-
donesd sail was in high degres through ecological sk evaluation. Then acconding to the Krnging interpalation . it indicated that
the most polluted plices were mainly in service area, residential, the middle of the rver and the st of the tailing pond.
Key words. lead—zine mine; heavy metal; polhition ssessment; spatial distrlution
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Spatio-temporal Dynamic of Quality of Life of Residents, Northeast China

CHENG Yeging', WANG Ying', WANG Zheye”, DU Na', SUN Yo', ZHAO Zhizhong'
(1. College of Geography and Emdmmental Sciences, Haina Noroal University, Hailow 571158, Ching; 2. Deparmment af Geogra-

vy, Kenr Srare Ulniversing, Kenr 44242, Unised Srares; 3. Novtheast Insinde of Geograply: and Agroeeolsgy, Chinese dcadenmy of
Sedemees, Chamgefaer 130012, Chiia)

Alsstract: Quality of life ((OL) is a hotspot issue that has stirscted incressing attention from the Chinese Government and seholars, it &
also a vital issue that should be addressed during the cause of ‘esiablishing overall well-off society’. Mortheast China is one of the most
impont old industrial bases in China, however, the industrial smucture of heavy chemical industry and the development mode
of ‘production first, living last’ have leaded to series of social problems, which have also become a serious botileneck io social stahility
and oo i sustaimable develog . Through applying the methods of BP neural network, exploratory spatial data analysis (ESDA)
and spatial regression model, this paper examines the space-time dynamics of QROL of the residenis in Northesst China, We first investi-
gate the indexes of (AL of the residents and then use ESDA methods o visualize its space-time relationship. We have found a spatial
apglomeration of (L of the residents in middle-southem Lisoning Province, ceniral Jilin Provinoe and Harbin-(yigihar-Daqing area of
Heilongjiang Province, Two third of the counties are low-low spatial comelation, and the comelative type of about 60% of the pre fecture
level aress keeps stable, indicating (0L of the residents in Mortheast China shows a centain characier of path dependence or spatial
locked. We have ako found that economic sirength and development levels of service indusiry have positive and obvious effect an QOL
of the residents, while the e ffoct of such indexes as the social service level and the proportion of the tertiary indisiries are less.
Keywords: quality of life (({0L); BP neural network; exploraiory spatial dats analysis {ESDAJ; spatial regression model; Morthe st
China

Citation: Cheng Yeqing, Wang Ying, Wang Fheye, Du Na, Sun Yu, Fhao Zhizhong, 2016. Spatio-tem poral dynamic of quality of life of
residents, Montheast China, Chinese Geegraphical Science, 26405 623-637. doi; 10, 100751 1769-016-0827-9

1 Introduction ity of hfe ((}OL) and pesonal liberation contimous by
Therfore, QOL has become one of the hottest ssues that
Since the 1950k, with the rapid transition of global socie-  have attracted increasing attention from economists, soci-
ty and economy, the philosophy of regional development  ologists and geographers over the word, and a series of
has changed gradually from takng economic growth as the  achievements on the theoretical and practical studies have
core to the ovemll development of the society, been made since the Canadian economist Galbraith J K
this ‘people-oriented” development emphasizes that we  put forth the concept of QOL in 1958 (Feng, 1992).
should take the comprehensive development of human In general, QOL means the sitation that the human
being as the fundamental target (UN, 1995; Peng and Li,  demand is satisfied and the degree of gratification that
2003), and the most important content is to improve qual-  the individual or colony can perceive from many aspects
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Study on the Quality of Life of Haikou
Residents Based on Satisfaction Survey

ME Lin. CHENG Yeqing
[ School of Geography and Envionmental Science. Hainan Normal University. Haikou 571158, China)

Albstract: Based on the satisfaction survey and index system. the atticle measires the quality of life of Haikou residents. L—
sing questionnaire and principal componen analysis methods. it analyzes the charscerstics and coses of the subjective
quality of life of residents in Haikou. The conclusions are as follows: (1) the suljective quality of life index of Haikou resi—
dents is 2. 1734, (2) Most respondents have higher satisfsetion with the emironment in Haikou. but lower satisfaction with
econony and society. (3] Hespondents are not satisfied with their pesonal income level . the commadity price. high com—
madity prices and rapid price rises. and meanwhile affic chaos. higher medical costs and the congtruetion of food contrl
facilities lags are the main cmpes of their dissatislaction with social condition.
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Amnalysis on the temporal variation of soil CO; flux and its response to the
environmental Factors in Haikou urban kwn
—A gcase study of the south campus of Hainan Normal University
Xu Wen—dan', Zhuo Zhiqing®, Zhao Cong-ju', Zhu Mimjie' , Han Qi', Wu Xiao—wei'

(1. College of Geography md Environmental Sciencess Hainmn Normal Universitys Haikou 571158, Chinaz

2 Uallege of Ressurces and Environmental Sciences, China Agricultural University, Beijing 100193 , China)
Abstract: To explore the change characteristics of soil Cil flux and 1ts response to air temperatures. soil tenr
peratures, soil moistures and other environmental factors, the soil respiration rates of tropical urban lawn eco-
systems were measured by using the LFS100A Soil Oy Flux System, and meanwhile air temperatures, soil
temperatures at 5 em and soil mosture 0— 10 em in depth were monitored from November of 2013 to October of
2014, The results showed that: 13 Daily variation of soil respiration was single peak curve. The peaks usually
oocurred at 09:00— 16 :00. and the time when peak values generally appeared were different in different months
and weather conditions. Yearly variation of soil respiration was also a single peak curve. The mean daily soil
respiration rate was (. 86 to 4. 27 pmol = (m® » 5)~', with the maximum in June, and the mimmum in Decenr
ber. 2) There was a significant postive correlation between soil respiration rate and air temperature and soil

temperature. However. the relatnonship between the Oy flux and soil volumetnc water content was more com-

. WHEMZEIEN  FEEMTIEAT
3 T 9 T H (1136 loos) )
B — s b OIS L e R BRSO A S R . Eomail 26060705 oq. com )
AR M R 1oea), B Rl A B W E B R T G T R W R, Ewailcongiueb® bains, eda on

81



PRI GE=FZRILX 3R

36. LI, F, BHF. WEARERERF 1 BN E S5 290 [J]. BT
JuRZEFH (BRBIZE/R) , 2016, 29(02) :219-225.

Vol.29 No2
Jun. 2016

AT S A RO IRPHERR)

Journal of Hainan Normal University (Natural Science )

H20EE 2
201646 A

P TR BUIRDE 52 5 J7 W S5 50 S P

# i, £ 3, fHetf
GERREAYE MF5FRAAELER . EFH Ho 57158

i EATHRFESHGHE RS, LFRRARN TR T4 ARG EFA R F S
TS A 2R AR KT Fe i MR R A F S T 0 Mk S E R R 2 R SR
EOAMEZRG WA RESW ik, FEHE IBATROREZH F)RMANES Ak fr 2 $0)
BAGE N REZFREA . SHERRARBESHEAL HETL ABT D, EH
BT ARG EMEHHE ZEFRBTH MR ESHRHTRETE. £ LEFERBS
HEFF . E50EET ENMEESIEHAIN TR, TR FOFR B EF &, Hred)
itk B A ESHRBFE AR MAABES Heo0RG.

KR IE 5 A RAAFOHE 0 FEGR

FESEF:F061S CRAERIZ A A

L RT 1674-4942(2016)02-0219-07

Quantitative Measurement and Classification Evaluation of
Hainan City Tourism Competitiveness

DU Na, WANG Ping’, CHENG Yeqing
(Schod of Geography and Environmental Sciences ,Hainan Normal University . Haikou 571158 .China)

Abstract : In this paper, the authors construet an index system of urban tourism competitiveness, including the tourism re-
; STy

ism envi and quantitative

Hainan province by using the methad of principal component analysis and clustering analysis. We find that urban tourism

competitiveness in Hainan has significant spatial differentiation, the south cities are better than that of the north cities, the

faciliti dition, social and ic development level and tour-

level,
ment and classification types of the urban tourism competitiveness of 18 ¢ities in

east cities are bedter than that of the middle and the west cities, and the coastal eities are better than that of the inland cities.
Mareover, Sanya has the highest urban tourism competitiveness amang the cities. Under the micro background of canstrue-
tion of intemational sourism iland, the cities in Hainan Provinee should exploit the patentialities of ourism resources, con-

and service and build distinetive tourism spots taking account the local con-

struet bedter oursm envi
ditins of the cities, aiming & improving the urban fourism competitiveness.
Key words:Hainan Provinee ;Urban Tourism Competitiveness (Classification Evaluation

£1 2009 4F[E 95 B AT RRlT ol 1 0 E RS H Y
AR SO 7l 2 05 | B AR 2 A 4 A Al £
R LR RS . A Rl R R E o
TIIX W] fRiFoe T . BBt RS D el 2
BT EZay K . PE T REFED ) BTG T 20
42 904 R, EN A %I hk 3 P Yy BIFFE LR AR

W B 2016=03-02

o T3 IR 52 b VR AR ER T RNF 2
G D3 T ERE Jriy R E T 0 BB LT R 3 A
Jriin BFFERARECN R PR B L H A
MBFFE TR T B P37 & A iR i 529
A BFFE K B4 P 3l R P9 90 09 16 R 2
B B SCHRER A 70l . 0008 -0 272 M Tl A i

HETNE 5 H A 8 RAF LA A(414189) 158 H H TR 8 (HNKYN14-43) 5 (4 T 20 TF e 44
WA A A B A K TR RN £ 2 HHE T 8 (003020101042 =003020101040301)

e £:812 5

82



37. ALK, EF. ¥R A WA KPS W R K3 A AL 24 (). T R B

7, 2016 (02) : 122-125.

\\\\\\

(X5 ]

BREWRN K TRENE RN DI 5

ok #W.E F

CE ST A EERMFFE, ShE0 571158)

ASRE L T2 A2 PHH A AA O BF 26 F Rk 2405 8 3ENE 20052014 FEMRAKRFRITZSME.
HEA SHEBSEMMAAFATRAFHA 20010 F R AEFERADZE BSEBARPFRALAHANE., Fit S WD
EAPHAY . ENENMRTHH AT ERS AR A E AW EHLH 0 HRMRR 2R GIH A IR A F N E KR

Yri o8 HY L h AR KT o530y B3

B3 SRR R AR F ) SEC R OB B ACEEE S B TR
TRRE 11003 - 4161 (2016) 02 - 0122 - 04

PEHRSR6LS TR A
DOL: 10. 13483 fj. enki. Myj. 2016. 02. 024

fEp RIEUREL R T R RS HFFLRE BL
SFFFEIBHHTUA. P EOREL AR RGEHTE L
RBR2 HERERR SLFRKNEARDEEY . 59,
HPIRAREULR JLE) 0 B0 RO SRR W2 BERR &
S KTRELACFHME EEHE—RIBENG A IRITE
HHE. REESHREUR. RELR - RAD >
L SF H2NERERNTLHHERNGEAR Ak
% P e ST O e A H R AR b R A R L R R R
R tERERMER. Bk HREaRHEFERY—
AR FIBX FREUL AP R T I 4 RSE LW TR
SR AREEAT .

KT SREUIL TR S 2 H AR 9T, — R B = A R
R A SUL R A3 R R AR A RN KE AR
EhEN. AERRBLRRIERSE . E RSN AREE
AT R R R RO EER S, Tht =L R
RAEE S W= R RS R RN BERh SFRR R
REULNE R AR, MRET . RO RRE) S8
HHUTRG: R FEH T EHFHRARGLE SRR
B RIS W ED IS S B A s B h . T
FEEE B REUL ERNTR, RIS 80k 5
RUHLRT 0 E T LR, A RS s
TERRA AR B 23 (o L8 OOR b %) 45
A R T oAb % o 2 £ 3 B BULIL B RO dEE)

0060 WM

19 China Acade ¢ Joarnal Electronic Publ

1. 20 HHE 90 SECELUK. B S5 5F 2R ILE B Mk, S F
W SR R LB EN 1o S JUSE LLELHAT AR S R K
AE R Sk SRS R SR 1 B N ITEO M3
R EhERE N EES . hkT R EESFHR
R RRRSAHE L REB LT B RELEHRE
s NS L AR SRR &R F e X B T %E S
fie A CEEHEENAE B EFLERE AT EAEAE
0 PATECH M8 1 S8 S5 A DA Fr A 6 L
1L Sy B3 T B FL

— EEERA RS

FERTE 1988 RS HEFEK LUk B B pi
BERRE NP ERNSFEE, RO RRE T HANSE
TSR BUAL KCF 2 W 1988 SE (9 16.99% | T 2014 £
53.76% . EHTEH GEEE L. ENRA KN BT
SR BHRE NP B SR EOER. SR
A ETF2RESKE SHARRRFEERERA. = I i
— B IR R S

— EEERA KRR AN

(=) S pitthini ki s

BEECHNGANREFEERR AESEH. w08,
G H RO TREE SR ARITLEZHARER.
A FF IR R 5 AR MW, A DR SF AL
SR R UL AR SREUAL S A Fo R el 24

83



38. EFHL, HIKR, 207, kEE. B B R WAL R BIUR 53T ERF 5 [T].
IR RMRNE, 2018, 45(08) :148-156.

I"HRAOFE 2018, 45(8) ; 148-156
Guangdong Agneultural Sciences doi: 10.16768/jissn. 1004-874X.2018.08 21

EF/L, BB, F, % RER ™ ALK R BURSRRBETE (). 1 Rl fteE, 2018, 45(8):

T Rl AR BRSO

Ehe, 2 W F 1 K&
(it SRR M 5 RO BE, Wil W0 571158)

W OE: Wi REMA WA a0 O, AR PR R BT . E 2016 4F,
Wi R it S B 8854 7 hm?, AR TE YRR BB B 24T 34.35 4 e R RX 121 ¥R EE ¥
i, BURPER I T RS 54T 16 %, RPREWEER, B EREAN. gkREKmR
W WA E R TR RS, LA S G0 A ST PG ks . R X A . & B AREE fo
PN VEFAE . PS5 HLAR Ty A b . B8 IR AL R YRS HRARIC N B b O A OR
B, BACIEA fe ol R85 VL Gy A A G137 3N ik | IR fid 2, P R
AN 3l 2 RS IR IR, ARHGE S W R X R (LR TR AR R,

) MR BRREME: R Wik, KM RRE: ¥+

HESHS: F321 XRARINE: A AHES: 1004-874X ( 2018 ) 08-0148-09

Research on the development status and countermeasures of
agricultural industrialization in Hainan’s reclamation

WANG Xiu-hong. DU Na. LI Li. ZHANG Mei-yu
( School of Geagraphy and Environmental Science. Hainan Normal University, Hadkou 571158, China )

Abstract: Hainan's reclamation area oocupied a quarter of Hainan provinee, it had rich tropical agricultural

and the chamctenstios of scale. By 2016, the wotal area of Haiman's reclamation was 8854 x 10° ha?, and

the area of topical crops was about 34.35 x 10° ho. Only 16 companies use agricultural products as mw materials,
reflect its agricultuml resource is rich, but industrialization degree is nat high enough. This paper took the agricultural
industrialization development of Hainan reclamation area as the research object, based on industrial cluster theary
and dominant industry selection theory. Through the analysis of the development situation of output value, enterprise

Bt R et et

chamctenstics, agricultural pog and industrial structure of necl jon area, izexd the
develpment of agricultral industrialization. Acconding to opportunities of the policy, location, the development of
modern big agriculture and other opportunities and facing such challenges as insufficient talent ntroduction, loss of
labor farce, institutional constraints, small industrial agglome mtion and nafficient vitality of leading enterprises, this
paper put forward counter far the develoy of agricultuml industrialzation.

Key words: Hainan recl ion arex: recl ion area industrialization; agricultural industrializtion: regional
economic development; agriculiure +
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ABSTRACT

Biochar amendment to soils can improve soil P availability, but details on the optimum application of biochar 1o black
soils in Northeast China are limited. Three types of biochar were produced at six pyrolysis temperatures (between 200
and 700 “C) and then added to black soil samples. P adsorption-desorption isotherms were fitted by the Langmuir model
to evaluaic the changes in soil P adsorption-desorption after biechar amendment. Changes in P adsorption and desorption
depended on biochar feedstock type and pyrolysis temperature. When pyrolysis temperature increased up to 400 °C, P
sorption maximum (Q) of sovbean pod (SP) and soybean straw (55) biochar-amended soils were enhanced from 835 .65
and 428 84 mg kg' to 1666.67 and 154762 mg kg', respectively, while a further increase in the pyrolysis temperature
lowered the adsorption capacity. However, P adsorption of corncol (OC) biochar amended soils declined from 142857
mg kg' to 55670 mg kg' as pyrolysis temperature increased. Higher P desorption in SP and 55 compared with CC
indicated that 5P and 55 biochar produced at higher than 400 *C pyrolysis temperaturcs were considered o be the
optimum biochar to enhance P availability in the black soils of Northeast China.

Key words: Batch equilibrium method, biochar amendment. black soil, feedstock tvpe. pyrolysis temperature, phosphornus
adsorption and desorption.

INTRODUCTION

As an essential clement for plant growth, P commonly plays a major role in crop production. Planis can acquire P
as phosphate anions (H.PO, and HPO.) from the soil solution (Gul and Whalen, 2016; Debicka et al_, 2006). The P
transtormation rate between soil solution and soil solids was reporied to be highly dependent on phosphate adsorption
and desorption. Therefore, P adsorption and desorption restrict the capacity of supplying soil P, which affects P uptake
and utilization by plants (Shen et al., 201 1). A better understanding of P adsorption and desorption m agricultural systems
is critical for improving P sustainability and increasing crop productivity.

The black soil region of Northeast China is an important food production arca and commodity grain base becanse of
the distinctive properiics of high nuirient content and good soil structure (Kang ct al., 2016). However, long-tcrm and
intensive cultivation has led to serious erosion and other types of soil degradation. The amount of applied P fertilizers
excoods crop requirements and consequently induces P accumulation in the black soils, which limits P broavailability due
to P fixation through sorption or precipitation (Debicka et al., 2016). Therefore, various methods have been investigated
to improve P availability in these black soils. Biochar amendment has been widely used to enhance P availability. and
its response varies among different soil types. For example, biochar amendment can successfully improve P availability
in brown sodl (CGuan et al., 20013), silt loam soil, and clay loam soil (Parvage ct al.. 2013). In addition, biochar addition
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Abstract: Substantial soil phosphorus (P) losses often occur in the northern temperate regions
owing to soil freeze-thaw cycles (FTCs). Presumably, biochar amendment is an efficient method
of conserving P and sustaining agricultural production in the black soil region of northeast China.
However, how biochar interacts with FICs to affect soil F adsorption and desorption is unclear.
A simulated laboratory FTC experiment was conducted on untreated and biochar-amended soil with
varying moisture content to assess their effects on P adsorption and desorption. Soil P adsorption and
desorption values were fitted with Langmuir and Freundlich isotherms to determine the interaction
of the frequency of FTCs with moisture content and binchar amendment. Higher soil moisture
content increased soil P adsorption, whereas biochar amendment mitigated decreased P retention
by decreasing soil P adsorption capacity. Biochar amendment significantly increased the desorption
ratio (D) under all the FTCs. The desorption ratio of soil and biochar-amended soil in saturated
moisture content treatment was significantly higher than that of 12 FTCs. The FTCs decreased the P
availability of binchar-amended soil by enhancing F' desorbability. Our results suggest that biochar
amendment in arable black soil should not be conducted during FTCs, particularly during snowmelt.

Keywords: batch equilibrium method; biochar amendment; black soil; freeze-thaw cycle;
phosphorus availability

1. Introduction

Phosphorus (P) is an important nutrient, which determines agricultural productivity, because it
plays key roles in plant metabolism, structure, and energy transformation [1,2]. Plants can acquire P as
phosphate anions (Ha POy~ and HPOy? ") from the soil solution [3,4]. Previously, the P transformation
rate between soil solution and soil solids was reported to be highly dependent on phosphate adsorption
and desorption characteristics [5]. Therefore, PP adsorption and desorption restricts the capacity of
supplying soil P, which affects P uptake and utilization by plants [6]. A better understanding of
P adsorption and desorption in agricultural systems is critical for improving P sustainability and
increasing crop productivity.

The black soil region in northeast China has been one of the most important crop production
areas in the country owing to the productive physical and chemical capacity of black soil [7]. However,
unsustainable land-use practices (eg., intensive soybean production) have resulted in a substantial
decline in soil fertility during recent decades [5]. Phosphorus fertilizers have been intensively applied
to cope with this situation; however, eutrophication [9] and low utilization of P fertilizers [10] followed.
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Abstract: Freeze-thaw cycles stimulate the release of available soil phosphorus (P) in winter, and
biochar as a soil amendment could improve P availability. Nevertheless, it is unclear how freeze-thaw
cycles and biochar amendment interact to affect the soil P fractions and their availability in winter,
particularly under different soil water conditions. We simulateda freeze—thaw cycle experimentto
assess the effects of three factors on soil P fractions: soil moisture content (22%, 31%, and 45%),
frequencies of freeze-thaw cycles (0, 1, 3, 6, and 12 times) and biochar amendment (soil and
biochar-amended soil). Modified Hedley sequential P fractionation was conducted to measure
the soil P fractions. Increasing the number of freeze-thaw cycles increased soil labile P fractions in
the soil with the lowest moisture content (22%). After biochar amendment, the content of labile P
decreased as the number of freeze-thaw cycles increased. Biochar amendment enhanced P availability
in Mollisols owing to the direct effect of NaOH-P,,, which has a large direct path coefficient. Principal
components analysis showed that moisture content was a major factor influencing the variation
in the P fractions. The P fractions were separated by the interactive effects of biochar amendment
and freeze-thaw cycles in soils with a higher moisture content (45%), indicating that the effects of
freeze-thaw cycles on P availability appear to be more pronounced in biochar-amended Mollisols of
higher water contents.

Keywords: biochar amendment; black soil; interactive effect; path analysis; phosphorus availability;
principal component analysis; sequential phosphorus fractionation

1. Introduction

As a limiting nutrient for crop growth, phosphorus (P) in soil plays a critical role in plant energy
metabolism, biochemical processes, and energy transformation [1]. A suitable level of P bicavailability
in soilcan sustain agricultural yields |2]. Although P, composed of inorganic and organic forms, is
abundant in soils (the average P content of soil is approximately 0.05% (w/w)), only 0.1% of the
total P is available to plants because it occurs mostly in insoluble forms [3]. As inorganic P (P}) is
largely the preferred source for plant P uptake and organic P (Py) acts as a sink of soil soluble P
for the soil solution, knowledge of the different P fractions within soils is essential to understand P
bioavailability [4,5]. The sequential extraction procedure developed by Hedley et al. [6] and adapted
by Tiessen and Moir [7]and Cross and Schlesinger [3] has been efficient at obtaining various P and
P, fractions differing in their availability to microorganisms and plants [5]. Sui et al. [9] modified
the method of Hedley et al. [6]; they used H,O as the first extractant instead of equilibrating the soil
sample with an anion-exchange resin to identify the P fractions in biosolid-amended Mollisols. This

Sustaimabnlity 2019, 11, 1006; doi: 103390 /5ul 1041006 www.mdpicom /journal/ sustamability
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