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Revised Mesohabitat Simulation Modelling—benthos Model

SHI Xuan, LIU Jing-ling", YOU Xiao—guang, BAO Kun, MENG Bo, LANG Si-si

(State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China)
Abstract: Aimed at damaged habitats and seriously threatened fluvial ecological integrity, mesohabitat model was revised to better quantify
the suitability of stream habitat suitability of aquatic organisms in reach scale. Revised MesoHABSIM-benthos Model was built to indicate
the habitat suitability of invertebrates. In habitat analysis, the benthos community was selected as common indicators of river basin, because
it can be collected widely in the artificial regions, and can well reflect the habitat conditions, especially for benthic conditions. MesoHAB—
SIM ( Mesohabitat Simulation Modelling ) was mesohabitat model to quantify the relationship of river hydromorphology and presence and
abundance of aquatic organisms. It can reflect more detail information of hydromorphology and is more suitable for benthos analysis. The
revised model was on the basis of MesoHABSIM and two aspects were improved, including hydromorphological parameters, and structure
and functions analysis of invertebrates. In detail, the bottom shear stress(BBS) was increased in the Hydromorphology Model to quantify the
bottom conditions of streams that was main habitats of invertebrates. In order to show the structure and function of invertebrate communities,
the Functional Feeding Groups(FFG ) was also analyzed in the Biology Mode. The groups were classified based on the habitat and food pref—
erence of benthos, and the main types include shredder, collector—gatherer, collector—filterer, scraper and predator.

Keywords: macroinvertbrates; mesohabitat; habitat suitability; habtat model
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Figure 1 Theoretical framework of habitat suitability
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Figure 4 Sketch map of Functional Feeding Goups of macroinvertebrates

ZeAE X AT Zh B 0 38 ELRE B . AH BRI T, Meso—
CASIMiR $#5E 7 M %€ FST-hemisphere, 1] b4
o BRAKIR i T S A K OB S S8 R
RIS T K AT B IR S S8 -5 R
iz FHAH RGP s 28"

(3) LA MesoHABSIM hy 5EAth , ik () K R A 5
Py ROBE AT B AR 594 73 7K SO SRR A= s
R S BT =3 53 K OB SR [ R B R
Hh B X R AP Sl 0 A TV B 1) g S ] T R
IR 2R 17 1 0T 24 ] 3t 3 A 1 K 30 0 2%
PF55 TR RE AL, DUEERT A B 56 55
— G R RO SRR s AR R G H AR bk
B, $f°1’1[ﬁ?%‘% ) BARPAD, N DK A AE )
AIRER S D REAFAE , A KRB S it T% BI 458

ROMRESE R A , 7 O A R B R Bl i i R
JEAT D AR
TR A ST AR B S B 4 RO B

Hi S FRE BRI I, DA T A A S A i K
FRNXT GBI, 43 BT RE e K Tk
TGS JECHR BT U] 7 IR RN KA AT s 4 il
BE RV A5 5 [ , 45 G AT s A S 1 L 7 52
55, AT AN [ R IATG B K SCAE SR L WF
FOKSOBA . KB FRAAERT AT sh 4 1 52 ma B
@%mLaEﬁﬁ WS 6 (TG S b A5, 0 AR

TEA ) 3 B U, PRI iﬁnmmuﬂﬁz

FEPERIA ) AR, Mg i i R A5 B
Sk

[ 1] Poff N, Richter B, Arthington A, et al. The ecological limits of hydrologic
alteration(ELOHA ) : A new framework for developing regional environ—
mental flow standards[J]. Freshwater Biology, 2010, 55(1):147-170.

[2] Gostner W, Parasiewicz P, Schleiss A J. A case study on spatial and
temporal hydraulic variability in an alpine gravel-bed stream based on
the hydromorphological index of diversity[J]. Ecohydrology, 2013, 6
(4):652-667.

[3] Zhang L L, Liu J L. Relationships between ecological risk indices for
metals and benthic communities metrics in a macrophyte —dominated—
lake[J]. Ecological Indicators, 2014, 40:162-174.

[4] Eisner A, Young C, Schnerder M, et al. MesoCASiMiR : New mapping
method and comparison with other current approaches|J]. COST, 2006
(626):65-74.

[5] Mouton A M, Schneider M, Kopecki I, et al. Application of Meso —
CASiMiR : Assessment of Baetis rhodani habitat suitability[J]. COST,
2006 (626):249-258.

[6] Parasiewicz P. The mesohabsim model revisited[J]. River Research and
Application, 2007, 23(8 ) :893-903.

| 7] Parasiewicz P, Castelli E, Rogers J N, et al. Multiplex modeling of physi-
cal habitat for endangered freshwater mussels[J]. Ecological Modelling,
2012, 228.:66-75.

[8] Vezza P. Habitat modeling in high—gradient streams: The mesoscale ap—
proach and application[J]. Ecological Applications, 2014, 24 (4).844—
861.

[91YiY J, Wang Z Y, Yang Z F. Impact of the Gezhouba and Three Gorges
Dams on habitat suitability of carps in the Yangtze River[J]. Journal of



S, 5 SO KRR S R R

SGMEN R 987

Hydrology, 2010, 387(3/4):283-291.

[10] 2RI, B2, /N, 45 B 000 K B TAT o)) TG JE T4 A
TR R At 5T PAY PRI I T - DA R DX AR A BT, 4%
Rl R, 2008, 18(12):1417-1424
LI Feng—qing, CAI Qing—hua, FU Xiao—cheng, et al. Study on stream
macroinvertebrates suitability model and instream environmental flow:
Application to Xiangxi River, Three Gorges Reservoir arealJ]. Progress in
Natural Science, 2008, 18(12): 1417-1424.

[L1] S R, FIRED, Rk 22, R A Al B s & EERE AT SE[T]. K
Bl kR, 2007, 18(4):538-543.

YI Yu—jun, WANG Zhao-ying, LU Yong—jun. Habitat suitability index
model for Chinese Sturgeon in the Yangtze River[]]. Advances in Water
Science, 2007, 18(4):538-543.

[12] Jowett I G. Hydraulic constraints on habitat suitability for benthic in—
vertebrates in gravel-bed rivers[C]. Joint Meeting on Environmental
Flows for River Systems/4th International Ecohydraulics Symposium,
2003, 19(5-6): 495-507.

[13] Newson M D, Newson C L. Geomorphology, ecology and river channel
habitat: Mesoscale approaches to basin—scale challenges|J]. Progress in
Physical Geography, 2000, 24(2):195-217.

[14] Pardo L, Armitage P D. Species assemblages as descriptors of mesohab—
itats[J]. Hydrobiologia, 1997, 344(1-3):11-28.

[15] ZyRhi, B B, el . WG E IS B RE VAN I vk WF TR (D). AR 28
HEE44R, 2013, 22(5) : 887-893.

YI Yu—jun, CHENG Xi, ZHOU Jing. Research progress in habitat suit—
ability assessment methods[J]. Ecology and Environmental Sciences,
2013, 22(5):887-893.

[16] ELET, WILESR, 230, BT Wy LA IS RS0 ) I/ iy B £ 2 1

ABTKEDTEI. AR KA. 2012, 31(5) : 141-147.

JIANG Hong-xia, HUANG Xiao-rong, LI Wen-hua. Ecological water
demand of fish in flow reducing reach based on physical habitat simula—
tion[J]. Journal of Hydroelectric Engineering, 2012,31(5):141-147.

[17] Davenport A J, Gurnell A M, Armitage P D. Habitat survey and classi—
fication of urban rivers[J]. River Research and Applications, 2004, 20
(6):687-704.

[18] Wentworth C K. A scale of grade and class terms for clastic sediments
[J]. Journal of Geology, 1922, 30(5) :377-392.

[19] Cabaltica A D, Kopecki I, Schneider M, et al. Assessment of hy—
dropeaking impact on Macrozoobenthos using Habitat modelling ap—
proach(J]. Civil and Environmental Research, 2013,3(11):8-17.

[20] KB3CHE, HEmEAR, 5K I, S5 KT B I S A7 3
[J]. FREERIA0EE, 2011, 24(12): 1355-1363.

ZHENG Wen-hao, QU Xiao—dong, ZHANG Yuan, et al. Habitat suit—
ability of macroinvertebrates in the Taizi River Basin, Northeast China
[J]. Research of Environmental Sciences, 2011, 24(12):1355-1363.

[21] BEAE. AR ISR AT S i AR 2SS A IR [D]. JE st TR,
2009:15-17.

DUAN Xue—-hua. Ecological impacts of water and sediment transporta—
tion on macroinvertebrate community in rivers[D]. Beijing: Tsinghua
University, 2009:15-17.

[22] £ g,z ) 20 PR SR R A Rk A B R
FHIE M ZAEE : DU PR A TS 0], K AR A )773, 2011, 35 (5):
887-892.

WANG Qiang, YUAN Xing—zhong, LIU Hong. Community and biodi—
versity of aquatic insects attached on the stones in upland headwater
stream of Southwestern China:A case study of Yudu Stream in

Chongqing[J]. Acta Hydrobiologica Sinica, 2011, 35 (5):887-892.



