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Overview on Habitat Monitoring-Methods Under Watershed Ecologlcal Space

=

Management L4 \ 'y 4

- ] .!,
YIN Kun, LIU Hai-jiang, WANG Guang, JIN Xiao-wei " |
( China National Envlronmental Monitoring |Centre BPI_]ll’lg 100012 China) [ ¥ L VW 3 .

Abstract Hdbltq.t conmst of the physical, chemledl r/nd bwloglcdl features that support the surviyal and growth of aquatic orgams’ma\,

and’ the malntenance of Hbiological processes and ‘eco Oglcai fiinction. However, habitat is %patlal{y and temporally heferogeneous and™

dlbplaYb spatial dtitocorrelation, mean that at large spatial scales the maintenance’ of ?cologlcal fdmctlon is complex. Comsequently /it

is difficult to characterize and interpret habitat Lhardtteflbtl(,s éspecially over 1drg§-> space-time scdles Although a wide variety of

habilat menitoring methods have been proposed therg is still lack of well-developed methods for long-term tracking and monitoring of

hdbltﬂ't ch;;mges at the watershed scale.! Here,

env1r0"nmenta] maragement were explored based on the' conc ept,-purpose

methodd were summarized and compared, and the key scientific limitations and requirements of habitat monitoring (e. g.,

the characteﬁstlcs of watershed habitats and the®importance of monitoring in

and significance of habitat monitoring. Several monitoring

spatial scale,

survey scoupe, characteristic parameters, data acquisition, etc. ) evaluated. Based on this, key aspects for successful habitat monitoring

in China are proposed as baseline information for the research and application of habitat monitoring for watershed-scale ecological space

management.

Key words : habitat monitoring; ecological space; heterogeneity; spatial scales; watershed
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Table 2 Adoption of some important physical habitat parameters in dominant methods

SR L FRIES 5 SIS pIRES Ex
LR AR
I RS T CEN. RHS. GeoRHS, EMAP-

N TREGERE KA
TR R R X AE B A4

KT AL F2 I A CORARE X3 B A 35 - TR N BE )

NRSA ., RBPs, AusRivAS-PAP
ISC

Wi DL | 5 AR

PRI g S ORoBE X BB E )

CEN, RHS. GeoRHS, EMAP-

NRSA .RBPs F1 AusRivAS-PAP Wkt JEH G A BCH

CEN, RHS, AusRivAS-PAP | ISC

JOIRRS A SR 5 s N (AR S bz ET
AT A 2R gﬁg %;*E;H‘;’e"m » AusRIVAS- e e kR A6

RHS. EMAP-NRSA ., AusRivAS- - . ;
KA DAD 1 180 Yol 2 E AR
i B SR A5 R CEN .RHS H! GeoRHS R 3 0 [

5 W% 3 o A 35 X 3
gy NI OREE B BB DO )

GeoRHS | AusRivAS-PAP | ISC #l

o R SR TE

B2 X ST M RAT AR (T Be- KR

CEN GeoRHS il AusRivAS-PAP Wi TR R I

AT A5 (A B XN ) GeoRHS Fil AusRivAS-PAP 3 ORI
IR A ARAE (X 3838 ) GeoRHS il AusRiyAS-PAP YR FRRF

VUBE FHVRSAE ( 15 Bk ) e

CEN GeoRHS il AusRivAS-PAP R yeliliﬂ?ﬁut%

3.4 Bdm A BAEREOT % | &
TI—JNT“EPL ?E’%@ZE’J%*EYW%TF G
%B;U?Pg uﬁ!? TEAAL 337 8 £ R S%fo)b
AR S5 R LR T B SO 5 K 4
ﬁﬁzwmﬁéﬁmm$ﬁRFTﬁﬁ$%ﬁ%
E’JE‘%?& ﬁﬂ{—f{)w:@ﬁ P Y] o R Qﬁkféf
5 ey PR RS o S, R et
Wik 1 55 KU, 10 AusRivAS-PAP | GeoRHS 1
CEN R 2R e 2% W I 540 | (E 2 5l R 4 T ik
WETF 2355 T4 RIS A 138 155 A1 43 BE SRR AT 2 i
TR 24 A BB A R 1 B o, ot 2 T4 R 2 5
By ik TN ROEE TR AT N T B A v ot SR
5 s ) DR 2R L R A AR Wy A A
AN T B3 2 J5 28, 4 AusRivAS-PAP H' 70%
S A€ SRR SR B8 B i 7 N B N N B 5
ANJEAS 52 BRI R BERTE 0] R AL (S B
EEIE HH A T ANEA R T AT HNAH
BRI 8 18 77325, T TT 2 RTYRT S AR RO [] SR £ BT i A
BERAEECE e Bs 2 (AR e 1 B o AR B
FEME FAFAEXE DL RE Y sk . 32 T e 7 X R B, 4%
A 555 1 IR H A ] B REARAE 1 kem YN
KA 2 WA 4 km(£ 1), 7EABRAYZSTR]IE
BRAE B XTI BURRAE 940 R S A (R 4%
BE T AL R ) 2 1) S o PR R 40, T Bl e L
PO A B BB A S e L S
Eﬁéﬂ‘ﬁ. R, s LU A e 200 32, A Y
SRIATAME LK A BRI AR 1 24T, B8 0 al F)

mr&ﬁA;ﬁ@%%auﬁffmﬁﬁxgu
PR B B T AN i — % (i
BM~%MﬂmeULﬁﬁT%%%Aﬁﬁ@@
ok s T

FFRTEE LT R T BLEE A 24 1S 4
ST T T LSRN 2 4 B
Nl RSO e 757 | IR A T S I
{85 BCHE T AR O 22 22 . TE A LA 2R
R IR0 1R A% 2 T A5 43 35 0
TACHE A 87 7)) B AR 28 7 2 B W) e
S VDA S M W 39T P A Rl 2 g Wl o 22
SRS 008 , e 2 BT AT 5 i f g — e
A TR R T T 5 A
L T A J 1 1 AR A1, 16 T L SR
I PRI 135 . PR3 S S 0045 M7 1 B 2 85
AT T o B B 2 AR A
WA B0, SRR 150 16 RS0

L 8T B 3 152 2 355 3D IR, 22 81 4
la@ﬂm$ﬂ&%@%%%,uEWﬁhiﬁm
AR HEE T 2001 4R ) 4 E 500 i B
M) | PR B 28 0 2 B i 5 B F— A 0%
T 5 1 IR, 2530 B AR I 2 B
TG B TR SRR AR R AT A T KR
FE A B 0 L, T AL A % L1 2
WA B AR B 940 T, 0 7524 55 0 o 7
SR SR, IS PR R A 187
T 75 ST



1588 E7 SR = S 42 &
4 R Rz X AHAR I ) ORIk P 5 X 2 A X A oS

T A3 A AR A A A5 TR & R 22 B AR
Fty 2 i) JRUPSE I R JSE S5 R e, 8 LA o 2
FI 2 ZEMILAR RO P o B, AR [) 2 i) RBE R A B4 A
Ft A 258 SCAT M LB B T 3K 85 0 30 R [ 2 i)
JRURE R BB AR B a2 . R, AR TR 2%
BERK T, A [ E IR R ( r 01 A 300 ) £ 0 A
i, B SR e O 2 B B FE 43 BE S, T IR
2 I 3 M T A 7 il A7 it 22 I L. T L
SRR IE AR R B IR R | 45 2 T X S 5
PRI T 92 5E 7 AR LBPCR PR
FH SR AR B B AF OB S R R 2 M T A
A, 2 A3 A B M ) S . T B R 2
[ i) JRBE b A 58 S5 i v e g B R T 52
EATRE KB BoK S0 A2 0 A W2 A Y 3
AR VAT AR K. LB T I MR R 5
g BB DU, SR SR 1 VL B R ST
BRI e P U 6] RS20 DX R 3 R £ J2
R R, S A DRl 5 T A2
FEAFECR BT S h AR, S PR i
ﬁ%%%%@iﬁ%ﬁﬁiw%&&ﬁﬁﬁﬁﬁu
Wi | KA U 0/ B AL PRt %j

RTINS 53 iy ﬁXﬂﬁh%ﬂ?’iﬁﬂ@E*ﬁ]ﬁw 1] ) ¢

m%ﬁﬁﬂﬁ o P T

Eﬂuiﬁ%mmrmdﬁﬁmﬁﬁrkﬁ;F

B ) 2 R e A B U e
23 A RO AN [R) JZ2 4, 5 B R s [|) )OS B iy 72
i, BT 22 (R RUEE A AR 85 W D2 PR A AR SRS A
TIRA AT RE N & R . TR AR B Bk A B
WEMAR R W AR I A S R G A ST R 55 1)
AE , MR 4 DI RE AR ARG Ry H O AN BE ST A
SRIBPERN SRR B 4 H5 AR AL ”ﬁﬁ'l%i%immi
VY 11590 (1 SR = 11 A 9 3 i R | 8

W2 PERIE A 7J<%f%%?ﬂ?,@,3‘£7k1lli&§‘pH\
75 WY B R SR 35 L g AU 48 s T T ) 3R A8 2 A A
JKSCHRAE , T f e IR A VAT T8V o 4 i ¥l i
PTG Z R R KRG S MR 7K A 32 58 7 K BH
WA R T W O LG 4 A5 5 Y] A R e ) DXORRE
A A FHAF O T 5 G2 bty B B AE B 2 AEPE SOl

TR B AU X AR AR IR A 5 K AR AR IR ok

A AR 22 R R0 A R M R 2 ) o R
ZEFARIR. SRR B SR B O A 35 S
ARFAIE , B34 b e A 22 RUBE BEAT WA, £
MR B T 2% s AL 22 R IO e 8 A
2 XAEAGRRE. [R50 R AR IE 5 |

1 NE4 ﬁ%ﬁ:}*‘_:

] {1 B A XTI A R B e N VR AR Y DX B
I 2R AR T A TR R AR S TSR T ) A A B p i o
WD b, 00 A 7K R e A A K SR A |
I FH 3 R AR 2548 52 28R 1) M I R PA
FEABE M 1) 5 S5 v T e AL 7 e
PP e AN RIS A B A IE 24 R
5 RORA A B R G S AR BE A BR AR
IEMTFERE . SRR s (A A A , A 5 M T
AR A U R B, PRI, BE RS [A) AL I ]
JUE T AP HE A AE ST RE AR DG ST 122 H HiT A
A5 — B (8] A itk AR 28 Y —A E R A
SH Ak
[ 1] LM, EAfEmg, A, & Rl 528 545k Lk
R D7 B —— ARV A B [ )], étiéi%%ﬁi 2019, 39
(3): 835-843.
Kong L. Q, Wang Y (), Zheng H, et al. A methoq_fcrf evaluatlng

ecological space and ecological conservation rédhﬂes I “river

basins: A case of the Yangize River Bdsln[]] ALtd Ecqloglcd

Sinica, 2019% 39(3)': 835-843. Py ..;
[2] XBfh, P’z 1, L SR WBUKAES Ilﬁlbﬂﬁt JKHJ%
PR, 2004, 15(3) 341;345. =

Deng W Yan DH, He e et «al. Study on ecological storeroom
of watér m the water?}xedfﬂ Advances in Water Smen_ge
2004, 15(3) 341-345. r—— g
[3] JowetLI Pitream ﬂowﬁmethod% a comparisonjiof appnoaches
[]]. Régulated Rivers:, Research & Management, 1997;I 13

(2): 115-127;

[ 4] Smith R L. Ecology and fieldibiology[ M]. New York: Harper

Collins, 1990. 10-25.

[ 5] Butler D R. Zoogeomorphology: animals as geomorphic agents
[M]. Cambridge: Cambridge University Press, 1995. 5-35.

[ 6 ] Maddock I. The importance of physical habitat assessment for
evaluating river health[ J]. Freshwater Biology, 1999, 41(2) .
373-391.

[7] Ward J V. The four-dimensional nature of lotic ecosystems|[ J].
Journal of the North American Benthological Society, 1989, 8
(1):2-8.

[ 8] Boon PJ, Holmes NT H, Raven P J, et al. Developing standard
approaches for recording and assessing river hydromorphology:
the role of the European Committee for Standardization ( CEN)
[J]. Aquatic Conservation-marine and Freshwater Ecosystems,
2010, 20(S1) ; S55-S61.

[9] UNE-EN 14614- 2005,
assessing the hydromorphological features of rivers[ S].

[10] UNE-EN 15843- 2010,
determining the degree of modification of river hydromorphology[ S].

Water quality-Guidance standard for
Water quality-Guidance —standard on

[11] Environment Agency. River habitat survey in Britain and Ireland ;
Field survey guidance manual (2003 Version) [ R]. London:
Environment Agency, 2003.

[12] Ladson A R, White L. J. An index of stream condition ; reference
manual ( second edition) [ R]. Melbourne: Department of
Natural Resources and Environment, 1999. 7-34.

[13] Parsons M, Thoms M, Norris R. Australian river assessment
system; monitoring river health initiative technical report no 22-

AusRivAS  physical

Environment Australia,

Australian  river assessment system:

assessment protocol [ R]. Canberra;

2002. 1-39.
[14] EPA-841-B-17-003b, National rivers and streams assessment



3

FHFRAE : DRIOK A 2525 A5 T AR

W Ty A A 1589

[15]

[16]

[17]

[18]

[19]

[20]

(21] |

2018/19; Field operations manual non-wadeable[ S].

EPA 841-B-99-002, Rapid bioassessment protocols for use in

streams  and  wadeable  rivers;  periphyton,  benthic

macroinvertebrates, and fish, second edition[ S].

The Federal Interagency Stream Restoration Working Group

(FISRWG).

and practices [ R ].

Agriculture, 2001.

L, £l 7J<ﬂ;7“ﬂ
FUEI, 2018, 34(1) :

Yin K, Wang Y Y. Research on assessment system of national

Stream corridor restoration ;

Washington; U. S.

Principles, processes

Department  of

PR RZDFIELI]. EER

river basin water eco-environmental qualily [J]. Environmental
Monitoring in China, 2018, 34(1):

G/ME, TolbiE, Iéiﬁ?, 4. *ﬁélﬂmuﬁ*ﬁim S RPN
PRI ). R, 2017, 33(1) ; 75-81.

Jin X W, Wang Y Y, Wang B X,

for monitoring and assessment of ecological integrity of surface

et al. Methods development

waters in China[ J]. Environmental Monitoring in China, 2017,

33(1): 75-81.

BAER, Zevbegs, WK, S5 AR Se R e I i) RUZ #a #0 ir
PP i 2 A0 RS IE W SR ——LAAR AE TR SR 0 [T ] Win A
2%, 2020, 32(5) : 1473-1483.

Yin K, Li ZY, Zhao R, et al. On the generation and-eorrection
of deviation of biological integrity assessment for time-scalg’trend
analysis: a case study of Songhua River Basin[]J]. Jg:Jrnal of
Lake Sciences, 2020, 32(5) : 1473-1483= f

B, L, }(lJ7j< £ (TJ—TEM?\ﬁf&ﬂB?ﬁWEU
ﬁ”&li?éﬁ%lﬂ@

Gup HC, H'uang K Llu Y, et al. A cnnceptqal ngrk of

npdrlan egogystEm mdndgement and 115 k_ey-“ 4 lems [J 1
Ceogrdphlc;ﬂ Resedrch 2007, 26(4):.789- 798 ¥ o
LR RS a-T, . ﬂm%ﬁifﬁ ;\”"ZL 5)?%5

u)iﬁﬁ*f‘r[n FBilis 50, 2019, 11(5) 28-

¥ Wu, C Q, Yin Q'J Wang N, et al. Research and appllcatlon of#

[22]

(23]

[24]

[25]

Irf-motfx senglng mom-torlng of river physieal habitats EJ‘ ] A

Envlﬁ)nmental Monitoring and Forewarning, 2019, 11(5) % -28‘3'2

%, ﬂm% TE AN A BF ST R kR SR [ T]. HbH
Bl HERE | 2005, 24(5) ; 33-40.

Yue J, Wang Y L. Progresses and perspectives in the study of
riparian zone[ J ]. Progress in Geography, 2005, 24(5) ; 33-40.
Jones K L, O’Daniel S J, Beechie T J, et al. Physical habitat
monitoring strategy ( PHAMS ) for reach-scale restoratioin
effectiveness monitoring[ RJ.
2015. 4-13.

Fernandez D, Barquin J, Raven P J. A review of river habitat

Virginia; U.S. Geological Survey,

characterisation methods; indices vs. characterisation protocols
[J]. Limnetica, 2011, 30(2) : 217-234.

Branson J, Hill C, Homby D D, et al. A refined geomorphological
and floodpodplain component ; River habitat survey (GeoRHS)[R].
Bristol ; Environment Agency, 2005. 16-24.

Wilhelm J] G O, Allan J D, Wessell K Y, Habitat
Michigan [ J ].
Environmental Management, 2005, 36(4) : 592-609.

Karr J R, Schlosser I J. Water resources and the land-water
interface[ J ]. Science, 1978, 201(4352) . 229-234.

Gregory S 'V, Swanson F J, McKee W A,
perspective of riparian zones:
water[ J]. BioScience, 1991, 41(8) ; 540-551.

Richard T T. Land mosaics: the ecology of landscapes and regions
[J]. Journal of Environment Quality, 1997, 26(3) ; 918.

Wang X
planning in a watershed context[ J].
Management, 2001, 61(1) : 25-36.
Raven P J, Holmes N T H, Naura M, et al. Using river habitat

et al.

assessment of non-wadeable rivers in

et al. An ecosystem

Focus on links between land and

Integrating water-quality management and land-use

Journal of Environmental

L MBI, 2007, 26(4) - 1 =

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[42]

[44]

[45]

[46]

[47]

(48]

[49]

survey for environmental assessment and catchment planning in
the U. K. [ J]. Hydrobiologia, 2000, 422-423 . 359-367.
Zaharia L., loana-Toroimac G, Moro? anu G A, et al. Review of
national methodologies for rivers’ hydromorphological assessment:
a comparative approach in France, Romania, and Croatia[ J].
Journal of Environmental Management, 2018, 217 . 735-746.
Tealdi S, Camporeale C, Ridolfi L, et al. Modeling the impact of
river damming on riparian vegetation[ J .
2011, 396(3-4) : 302-312.
Tabacchi E, Lambs L, Guilloy H,
vegetation on hydrological processes[ J]. Hydrological Processes,

2000, 14(16-17) : 2959-2976.
Pusey B J, Arthington A H. Importance of the riparian zone to

Journal of Hydrology,

et al. Impacts of riparian

the conservation and management of freshwater fish: a review
[J]. Marine and Freshwater Research, 2003, 54(1); 1-16.
Dindaroglu T, Reis M, Akay A E, et al. Hydroecological

approach for determining the width of riparian buffer zones for
providing soil conservation and water quality [ J]. International
Journal of Environmental Science and Technology, 2015, 12
(1):275-284.

Dosskey M G, Schuliz R C, Isenhart T M. .,How"_l.(-) dt?%_ign a
Agrolfgr'é's:j‘;'y ‘Notes
1997. 1-4, o B

Blinn C R, I‘.(‘ilg.ore M Al Riparian managemerﬁ'I pl:a__ctj.qes a

riparian buffer for agricultural Land [ R J.

summary of gtate gu1dellnqs [J]. Journal of Foreblx}n" 2001 99
(8): ]1 17: e <
Hawes | F Sl'l}ﬂh M. Rlparlan buffer zonesg; ..ﬁm(llons and
recommqnded w1dths['h 'New Haven: Yale School of" Eorestry
and Env1ronmental Stu es,_2005 3-11. -
Hansen B Reich P, Lake S| et al. Minimum Width requlreme,n_ts"‘

for I’lpdrldF’ zones “to pfotegt flowing waters and to censetve
Melh9mne

biodiversity: a review and recommendations [ R ].
MonashgUnivessity, 2010. 5-13.

Clinton B D, Vose ] M, Knoepp J D, et al. Can structural and
functional characteristics be used to identify riparian zone width
in southern Appalachian headwater catchments [ J]. Canadian
Journal of Forest Research, 2010, 40(2) ; 235-253.

Tilak A’ S, Burchell [ M R, Youssef M A, et al. Field testing the
riparian ecosystem management model on a riparian buffer in the
North Carolina upper coastal plain[J]. Journal of the American
Water Resources Association, 2014, 50(3) : 665-682.

Leigh C, Gippel C J. Ecological health assessment of large
lakes and reservoirs:

freshwater rivers, Study design options,

sampling methods and key Issues. Australia-China Environment
Development Partnership, River Health and Environmental Flow
in China[ R]. Brisbane: International Water Centre, 2011.
Shields Jr F D, Knight S S, Cooper C M. Use of the index of
biotic integrity to assess physical habitat degradation in warmwater
streams[ J]. Hydrobiologia, 1995, 312(3) . 191-208.

Gurnell A, Shuker L., Wharton G. Urban river survey manual
[R]. London: University of London, 2016. 8-21.

Gurnell A, Shuker L, Wharton G. URS classifications and
indices[ R]. London; University of London, 2015. 16-20.

Del Tanago M G, De Jalon Lastra D G. Riparian quality index
(RQI) :
environmental conditions of riparian zones[ J].
30(2): 235-254.

Raven P J, Holmes N T H, Dawson F H, et al. Quality assessment
using River Habitat Survey data[]J].
and Freshwater Ecosystems, 1998, 8(4) : 477-499.
X2, TR ) DX STOUL A R A8 Ak 5 22 RUEE 3R
[D]. Eifg: #ARITER:, 2008.

Zhao J. Landscape pattern change and its environmental response

a methodology for characterising and assessing the
Limnetica, 2011,

Aquatic Conservation-Marine

35 W) SO F 5

across multiple spatial scales in tidal plain[ D]. Shanghai; East



1590 7D 53

Es 2 &

[51]

[52]

[53]

[54]

[55]

(561

Laudecap? and L{rl)an Planning, 1995, 33(11/3

China Normal University, 2008.

XIEIE, FLAHF, B &k, 55 RILABGROMS R S5ES REK
BrAbIR S5 MOCRTT]. AR, 2019, 39(3) : 844-852.
Liu Y N, Kong L Q, Xiao Y,
landscape pattern and ecosystem water purification service in the
Yangtze River Basin[ J]. Acta Ecologica Sinica, 2019, 39(3) :
844-852.

Johnson L, Richards C, Host G, et al. Landscape influences on

et al. Relationships between

water chemistry in Midwestern stream ecosystems[ J]. Freshwater
Biology, 1997, 37(1) : 193-208.
Detenbeck N E, Elonen C M,
landscape, and scale effects on lake superior tributary water
quality [ J ]. Journal of the
Association, 2004, 40(3) : 705-720.

, EAMEE, 254, S5 Z:IE])\X/J\ UL 25 1] 53 5 R X
7J<12|5 T B R AT i WECAEIT]. RS
AR, 2007, 27(12) ; 5271-5281.

Yue J, Wang Y L, Li G C, et al. The influence of landscape

spatial difference on water quality at differing scales: a case study

Taylor D L, et al. Region,

American Water Resources

of Xili reservoir watershed in Shenzhen city[ J]. Acta Ecologica
Sinica, 2019, 27(12) . 5271-5281.

R SR ] A B AR A R A A 25 2 B A e W b v AR
[J]. BIFAAZS2IR, 1996, 7(4) : 439-448.

Chen J Q. Riparian vegetation characteristics and their futictions
in ecosystems and landscapes[ J]. Chinese Journal of}Applied
Ecology, 1996, 7(4) . 439-448. r F;

Baschak L A, Brown R D. An ecologlcal framework for the

planning, qulg‘n and management of urban nver g‘reenwaxs[ ,IJ.—

)1 21225
Pine L K Blbtc C- ‘A. Comparison of rlpdnd.q_.p}anltc)(:mmumtles
under four Tand mdndgement syslems in southwpstern Wlscunéln
(L) Agnculture;— Ecosystems & Envm)nment 2002 ‘?2 ( 1 )
93-'105 i ]

[571-# Kuglerovd L, A%ren A, Jdnssun R, et al. Twwards optlmlzlng,

[58]

[59]

[60]

[61]

[65]

" for fp"rest mdndgement [J].

f npandn huffgr zones ; ecologlcdl and biogeochemical: Hﬁpheﬂtlon& 15
Forest Ecology and Mdndgement
2014, 334 74-84.

Lée P, Smyth C, Boutin S, et al. Quantitative review of riparian
buffer width guidelines from Canada and the United States[ J].
165-180.
Price C, Lovett S, Lovett J. Managing riparian widths [ R ].
Canberra; Land and Water Australia, 2005. 2-24.

Wenger S. A review of the scientific literature on riparian buffer

Journal of Environmental Management, 2004, 70(2) :

width, extent and vegetation[ R]. Georgia: Institute of Ecology,
University of Georgia, 1999 6-28.

BER, BE, (A 2 KR RS E b
[J]. KBEEERE, 2019, 14(2) 203—208.
Zhai J L, Deng W, He Y. Flood-plain wetland ecoenvironmental
functions and its management countermeasures[ J].

Water Science, 2003, 14(2) ; 203-208.

B LA BN 3R

Advances in

SR, T, B, A R—HZ KIABE RS R )
iﬁﬁﬁ[ J]. K AR, 2006, 26(3) ; 34-40.

Zhai J L, He Y, Deng W, et al.

characteristics of river-floodplain environmental system [ J ].

Bulletin of Soil and Water Conservation, 2006, 26 (3) : 34-40.

Preliminary study on main

WRECH, FE0N. VT I M PR R A5 A R L i
FR[A] W BREH. PENRIBEIR[C). KR, EHRR

&*Hﬁ&ﬂ 1995. 153-160.
SR, ML SR S A b R R A JR) 8 AR AT AT

[ 1. mwz#ﬂﬁ, 2005, 16(3) ; 475-480.

Wan R R, Yang G S. Changes of land use and landscape pattern

in Taihu Lake Basin[J].

2005, 16(3) : 475-480.

Tsai C W, Young T, Warren P H,

Chinese Journal of Applied Ecology,

et al. Riparian thermal

[66]

[67]

[68]

[70]

[71]

_[72]

[73]

[74]

[76]

conditions across a mixed rural and urban landscape[ J]. Applied
Geography, 2017, 87 106-114.
Raven P J, Holmes N T H, Vaughan 1 P, et al.

habitat quality : observations using River Habitat Survey on near-

Benchmarking

natural streams and rivers in northern and Western Europe[ J].

Aquatic Conservation-Marine and Freshwater Ecosystems, 2010,

20(S1): S13-S30.

g2, AR, BRI, 5. KRR S M X UK AR AR
RIS [J]. KBERLRY, 2006, 22(4) : 44-46.

Zhang J, Zhu W, Cao ]

S, et al. Effects of heterogeneity of

sediments on growth of submerged macrophytes [ J]. Water
Resources Protection, 2006, 22(4) : 44-46.
TWHUHT. WA DI -k S e ke 5 [T ], WA Ak

2%, 2019, 31(5) ;. 1191-1218.

Fan C X. Advances and prospect in sediment-water interface of
lakes: a review[ J]. Journal of Lake Sciences, 2019, 31(5):
1191-1218.

PO, AL R AR R bl A AR SCT Ak
[J]. s EK AR 2008, 6(4) : 121-128.

Rao L Y, Cui J G. Research advances on the eco—h_ydmlogical

WF e it Jig

functions of riparian buffer [ J ]. Science.of;- Soﬂ"_.and Water
Conservation, 2008, 6(4) : 121-128. ° -'f I &
Clark E H. The off-site costs of soil erosion[J] JoUrnal
and Water, Con%ervatlon 1985, 40(1): 19-22. ."'I -]
XIFhie, BLEE, E04E VR 3T A ft-*ﬂo|uﬁ”"‘1tl‘lﬁr'¥i
7kjtﬂ@&1ﬂ7k(jﬁﬁ’]ﬁ: ey AR Idﬁlkjlﬁﬂ "3'7M‘
P, 2007,5(5) 12-17, 21. Fe

Liu S'XMXIB.J Mo X G, et al Estimating ecologlcﬂ m%tream

of Soil

flow requuements for “the derhatmg rivers in the western r(_)_l.}t\“
south- t()—h()rth water transfer project in Chira ‘based on ,Lb_e"" ;
reldtl(mshlg.ﬂ)etween thf: }ﬁe habit and flow variation|[ J ]. iSouth-
to-North fWater Transfery and Water Science & Teghnq.bgy,
2007, 5¢5) :42-17, 21.

. ﬁzﬁbﬁ%ﬁ/l\]é%ﬁﬁlﬁ'@ﬂﬂﬁ[ﬂ.
897(15) . 20-25.

Peng W Q. The identification of five key issues of ecological flow
[J]. China Water Resources, 2020, 897(15) : 20-25.

Verry E S, Hornbeck J] W, Dolloff C A. Riparian management in

TRE KA, 2020,

forests of the continental eastern United States[ M ].
DC: Lewis Publishers, 2000. 128-137.

Matouskova M. Assessment of the river habitat quality within

Washington

European Water Framework Directive: application to different
catchments in the Czech republic[ J]. Sbornik Ceské Geografické
Spoleénosli 2008, 113(3) : 223-236.

KRB, R, T, B BANLE ISR R AR S
MIRIIL]. M, 2017, 37(12) ; 4029-4036.
Zhang Z M, Xu Q, Wang B,
aerial vehicles remote sensing technology in landscape ecology
[J]. Acta Ecologica Sinica, 2017, 37(12) : 4029-4036.
WA, SRAE. T AMLIE A A P A B HRE R[],
24, 2018, 38(1) ; 20-30.

Hu J B, Zhang J. Unmanned aerial vehicle remote sensing in

et al. Applications of unmanned

ecology: advances and prospects [ J]. Acta Ecologica Sinica,

2018, 38(1): 20-30.

Chase ] M, Leibold M A. Spatial scale dictates the productivity-
Nature,, 2002, 416(6879) ; 427-430.
Schiffman R. Drones flying high as new tool for field biologists
[J]. Science, 2014, 344(6183) : 459.

Zhang J, Hu J B, Lian J Y, et al. Seeing the forest from drones

biodiversity relationship[ J].

testing the potential of lightweight drones as a tool for long-term
forest monitoring[ J]. Biological Conservation, 2016, 198 . 60-69.
Kamp U, Binder W, Holzl K,
and assessment in Germany|[ ] ].
Assessment, 2007, 127 . 209-226.

et al. River habitat monitoring

Environmental Monitoring and



HUANJING KEXUE Vol.42  No.3

Environmental Science (monthly) Mar. 15, 2021

CONTENTS

Industrial Emission Characteristics and Control Countermeasures of VOCs in Chinese Rapid Economic Development Areas —-«+:«+sesseseeeeess MENG Bo-wen, LI Yong-bo, MENG Jing, et al. (1023)
VOCs Emission Inventory and Variation Characteristics of Artificial Sources in Hubei Province in the Yanglze River Economic Belt = +++++++ DAI Ling-wen, MENG Jing, LI Qian-gian, et al. (1039)
Sources and Distribution Characteristics of HCBD in Rapid Economic Development Areas ««+s«seseereereessemenensinieneneininenneeenes TAO Yu-ming, MENG Jing, LI Qian-gian, et al. (1053)
Polyeyclic Aromatic Hydrocarbons in Surface Soil of China (2000-2020) : Temporal and Spatial Distribution, Influencing Factors +«++++++++-- MA Yan, CHENG Lu, RUAN Zi-yuan, et al. (1065)
Relationships Between Microplastic and Surrounding Soil in an E-Waste Zone of China «+«+«sseseersessesesenenenseiinensnsnininsneineenes CHAI Bing-wen, YIN Hua, WEI Qiang, et al. (1073)
Analysis of the Spatial Distribution of Heavy Metals in Soil from a Coking Plant and Its Driving Factors GU Gao-quan, WAN Xiao-ming, ZENG Wei-bin, et al. (1081)
Source Apportionment and Spatial Distribution Simulation of Heavy Metals in a Typical Petrochemical Industrial City SUN Xue-fei, ZHANG Li-xia, DONG Yu-long, et al. (1093)
Heavy Metal Contents of Soil and Surface Dust and Its Ecological Risk Analysis in a Multifunctional Industrial Park ««-«c-eeeeeeeeereess ZENG Wei-bin, GU Gao-quan, WAN Xiao-ming, et al. (1105)
Geochemical Patterns and Source Analysis of Soil Heavy Metals in an Iron and Manganese Ore Area of Longyan City «+r+eseeseereerereseeeeeens WANG Rui, CHEN Nan, ZHANG Er-xi, et al. (1114)
Application Case of Accurate Site Investigation with Life-Cycle Conceptual Site Model Development «+:esxteveeeessesessesesinseneneiinienens LI Pei-zhong, WU Nai-jin, WANG Hai-jian, et al. (1123)
Levels and Risk Assessment of Short and Medium-Chain Chlorinated Paraffins in Soil from Paper Mill Area =«+«eeeeeerevereeesennenee ZHANG Pei-xuan, GAO Li-rong, SONG Shi-jie, et al. (1131)
Characterization and Health Risks of PCDD/Fs, PCBs, and PCNs in the Soil Around a Typical Secondary Copper Smelter «+«+s=sseseerereeness HU Ji-cheng, WU Jing, XU Chen-yang, et al. (1141)
Effect of Citric Acid and Phosphorus Coexistence on Cadmium Adsorption hy Soil «+s+sssessessessesssssnsinimniniinisie SONG Zi-teng, ZUO Ji-chao, HU Hong-qing ( 1152)
Uptake and Accumulation of Cadmium and Zinc by Two Energy Grasses; A Field Experiment —«eoveeeseeesessrvsimmsnineininininen ZHENG Rui-lun, SHI Dong, LIU Wen-ju, et al. (1158)

Bioaccumulation and Translocation Characteristics of Heavy Metals in a Soil-Maize System in Reclaimed Land and Surrounding Areas of Typical Vanadium-Titanium Magnetite Tailings

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SUN Hou-yun, WEI Xiao-feng, SUN Xiao-ming, et al. (1166 )
Cd Accumulation Characteristics in Different Populations of Hylotelephium spectabile Under Salt Stress GUO Jun-mei, YANG Jun-xing, YANG Jun, et al. (1177)
Effect of Water Regimes on Pb and Cd Immobilization by Biochar in Contaminated Paddy Soil =~ +:+sxereereeeseserersinenieniinnenn: TANG Jia-qing, ZHANG Xu, HUANG Guo-yong, et al. (1185)
Effects of Chitosan-modified Biochar on Formation of Methylmercury in Paddy Soils and Its Accumulation in Rice *+ YANG Xue-ling, WANG Ming-xing, XU Guo-min, et al. (1191)
Effects of Chromium Pollution on Soil Bacterial Community Structure and Assembly Processes «««seeseeesserserseeeencnenees YU Hao, AN Yi-jun, JIN De-cai, et al. (1197)
Analysis of Changes and Factors Influencing Air Pollutants in the Beijing-Tianjin-Hebei Region During the COVID-19 Pandemic «++++++ve+e+ ZHAO Xue, SHEN Nan-chi, LI Ling-jun, et al. (1205)
Impact of Pollutant Emission Reduction on Air Quality During the COVID-19 Pandemic Control in Early 2020 Based on RAMS-CMAQ ++ LIU Hou-feng, XU Wei, WEI Min, et al. (1215)
Light-absorbing Properties and Sources of PM, 5 Organic Components at a Suburban Site in Northern Nanjing «++++vesteseseeresresoenscnennenens SHANG Yue, YU Huan, MAO Yu-hao, et al. (1228)
Pollution Characteristics and Chromophore Types of Brown Carbon in Xi'an CHEN Qian, CHEN Qing-cai ( 1236 )
Source and Health Risk Assessment of PM, 5-Bound Metallic Elements in Road Dust in Zibo City - GUO Qing-yuan, BAI Wen-yu, ZHAO Xue-yan, et al. (1245)
Health Benefit Assessment of PM, 5 Pollution Control in Beijing DU Pei, WANG Jian-zhou (1255 )
Seasonal Characteristics of Air Pollutant Sources and Transport Pathways in Xining City * LIU Na, YU Ye, MA Xue-qian ( 1268 )
Concentrations and Patterns of Atmospheric Particulate Nitrogen and Phosphorus During Different Weather Conditions in Qingdao Coastal Region -+ YUAN Gang, QI Jian-hua, DING Xue ( 1280 )
Characterization of Volatile Organic Compounds (VOCs) Using Mobile Monitoring Around the Industrial Parks in the Yangzte River Delta Region of China »«+serereesesereeerenensinnscnennnnens

............................................................................................................................................................ WANG Hong i, GAO Ya-gin, JING Sheng-ao, et al. (1298)
Characteristics and Cause Analysis of Heavy Air Pollution in a Mountainous City During Winter ««+sesseseesesseserenenemenenensnencnenes LIU Zhuo-cheng, NIU Yue-yuan, WU Jing, et al.

Gridded Emission Inventories of Major Criteria Air Pollutants and Source Contributions in Lan-Bai Metropolitan Area, Northwest China -
...................................................................................................................................................... WANG Wen-peng, WANG Zhan-xiang, LI Ji-xiang, et al. (
VOCs Removal and Emission Monitoring of Beijing Bulk Gasoline Terminals in 2012-2019 HUA Lan-ying, CUI Tong, LI Jin-xiang, et al. (1328

Emission Tnventory of Air pollutants for the Harmless Treatment of Municipal Solid Waste MA Zhan-yun, JIANG Yu-cong, REN Jia-xue, et al. (
Response of Bacteriohopanepolyols to Hypoxic Conditions in the Surface Sediments of the Yangtze Estuary and Its Adjacent Areas -+-+ YIN Mei-ling, DUAN Li-gin, SONG Jin-ming, et al. (1343
Human Health Risk Assessment of Phenol in Poyang Lake Basin +++ XU Qian-yun, Al Shun-hao, GAO Xiang-yun, et al. (1354
Spatial-Temporal Variation of Water Environment Quality and Pollution Source Analysis in Hengshui Lake — «+reeeeeesereereesemienenneennes LIU Wei-wei, GUO Zi-liang, WANG Da-an, et al. (1361
PAN Xiong, LIN Li, ZHANG Sheng, et al. (1372
HUANG Cheng, HUANG Ting-lin, LI Yang, et al. (1380
Influence of Storm Runoff on the Spectral Characteristics of Dissolved Organic Matter (DOM) in a Drinking Water Reservoir During the Flood Season «+:++sesserersereessenenesinnncninnnens
Bt : ++ LI Cheng-yao, HUANG Ting-lin, WEN Cheng-cheng, et al. (
Distribution Characteristics of Carbon, Nitrogen, and Phosphorus Bearing Pollutants in the Ancient Town Rivers of Suzhou «+:«+s=sseseeeeeeee BAI Dong-rui, ZHANG Tao, CHEN Tan, et al. (1403
(
(

Composition and Distribution Characteristics of Microplastics in Danjiangkou Reservoir and Its Tributaries «+++++++++

Temporal and Spatial Evolution of Storm Runoff and Water Quality Assessment in Jinpen Reservoir

Chemical Characteristics and Causes of Groups Water in Niangziguan Spring TANG Chun-lei, ZHAO Chun-hong, SHEN Hao-yong, et al.
Adsorption Behavior of Phosphate by Ca0, Remolded Sediment XU Chu-tian, LI Da-peng, WANG Zi-liang, et al.
Nitrogen and Phosphorus Removal in Surface Flow Constructed Wetland Planted with Myriophyllum elatinoides Treating Swine Wastewater in Subtropical Central China —++«-+esseseeressesseseenees
-+ WANG Li-sha, LI Xi, LI Yu-yuan, et al. (1433
Accelerated Degradation of Aqueous Recalcitrant lodinated Contrasting Media Using a UV/S03 = Advanced Reduction Process — +++++e++e+sseveeer LIU Zi-qi, QIU Fu-guo, LAI Man-ting, et al. (1443
Degradation of Dye Rhodamine B by Solar Thermally Activated Persulfate MA Meng, XU Lu, JIN Xin, et al. (1451
One-step Preparation of Lanthanum-Magnesium Ferrite and Its Phosphate Adsorption Capacity in Aqueous Solutions +++++++++++++- BAT Run-ying, SONG Bo-wen, ZHANG Yu, et al. (1461
Pollutant Removal Efficiency of Different Units Along a Mature Landfill Leachate Treatment Process in a Membrane Biological Reactor-Nanofiliration Combined Facility «+:«+«+ssseesereereeseeees
SHAO Li-ming, DENG Ying-tao, QIU Jun-jie, et al. (1469
BI Zhen, DONG Shi-yu, HUANG Yong ( 1477
HE Yun, LI Kui-xiao, WANG Jia-wei, et al. (1488
Organ-Specific Accumulation and Toxicokinetics of Ephedrine in Adult Zebrafish ( Danio rerio) YIN Xing-xing, GUO Chang-sheng, DENG Yang-hut, et al. (1496
Characteristics and Evaluation of Soil Rare Earth Element Pollution in the Bayan Obo Mining Region of Inner Mongolia  ++++:+svesveseesesees WANG Zhe, ZHAO Ying-chen, LUO Yi-fei, et al. ( 1503
Factors Affecting the Translocation and Accumulation of Cadmium in a Soil-Crop System in a Typical Karst Area of Guangxi Province, China :
..................................................................................................................................................................... MA Hong-hong, PENG Min, GUO Tei, et al. (1514
FANG Dan-dan, ZHANG Li-zhi, WANG Qiang ( 1523
(
(

Biological Conversion Mechanism of Sulfate Reduction Ammonium Oxidation in ANAMMOX Consortia

Microbial Community Structure of Waste Water Treatment Plants in Different Seasons +-«-vereereesessessereeeeees

Effects of Superparamagnetic Nanomaterials on Soil Microorganisms and Enzymes in Cadmium-Contaminated Paddy Fields

CHEN Jia, ZHAO Xiu-lan (1535
WANG Wei-zhong, CHI Sun-lin, XU Wei-hong ( 1545

Effects of Water Management and Silicon Application on Iron Plaque Formation and Uptake of Arsenic and Cadmium by Rice

Biological Effect of Tetracycline Antibiotics on a Soil-Lettuce System and Its Migration Degradation Characteristics
Effect of Plastic Film Mulching on Methane and Nitrous Oxide Emissions from the Ridges and Furrows of a Vegetable Field -+ :

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" XIONG Wei-xia, JIANG Chang sheng, ZHAO Zhong-jing, et al. (1559)
TANG Zhan-ming, LIU Xing-ren, ZHANG Qing-wen, et al. (1569)
YIN Kun, LIU Hai-jiang, WANG Guang, et al. (1581)

Effects of Biochar and Straw on Soil N,O Emission from a Wheat Maize Rotation System
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