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Tab. 1 Summary of river habitat assessment methods in different countries from 1983 to 2018
}if Cﬁry VA% 75 (46 S ) Assessing method (acronym) f{iﬁ R%E {tzjrghet ga{ig;éoff %% HikKey reference
1 ZE[FEUS Methods for Evaluating Stream Conditions (MESC) 1983 WS MV Platts!""
2 Qualitative Habitat Evaluation Index (QHEI) 1989 WS MV Rankin'”
3 Rapid Stream Assessment Technique (RSAT) 1996 WS MV Galli™”
4 Fish Habitat Standard Inventory Procedures (FHSIP) 1997 All MV OvertonZ®"!
5 Volunteer Stream Monitoring Methods (VSMM) 1997 WS MV USEPA™
6 Methods for Characterizing Stream Habitat (MCSH) 1998 WS MV Fitzpatrick%m]
7 Stream Visual Assessment Protocol (SVAP) 1999 WS MV Bjorkland’%}[m]
8 Physical Habitat in Wadeable Streams (PHWS) 1999 WS MV KaufmannZ™”
9 Rapid Bioassessment Protocols (RBPs) 1999 All MV BarbourZ"™!
10 Watershed Condition Evaluation (WCE) 2000 — MV OWEB™
11 Stream Corridor and Habitat Assessment (SCA) 2001 WS MV Yetman"’
12 Minnesota Physical Habitat and Water Chemistry 2002 WS MV MPCA™
Assessment Protocol (MinHWCP)
13 Headwater Habitat Evaluation Index (HHEI) 2002 WS MV  Ohio EPA™
14 Wetland Assessment of the Whitewater Watershed 2003 All MV Crowe and Kudary[m]
(WAWW)
15 Urban Rivers Survey (URS) 2004 — MV Davenport’%‘—}m
16 Beneficial Use Reconnaissance Program (BURP) 2004 WS MV IDEQm]
17 Physical Stream Assessment (PSA) 2004 WS MV  Somerville and Pruitt"™’
18 Wadeable Streams Assessment (WSA) 2004 WS MV USEPA™
19 Vermont Stream Geomorphic Assessment (VSGA) 2004 WS MV VANR"?
20 Non-wadeable Habitat Index (NWHI) 2005 LR MV Wilhelm#®™)
21 Stream Inventory Handbook (SIH) 2006 WS MV US Forest Service”
22 Stream Habitat Assessment Protocols (SHAP) 2009 WS MV Harding%m
23 Stream Survey Manual (SSM) 2009 WS MV Courtemanch
24 Non-wadeable River Bioassessment (non-WRB) 2012 LR MV PanZ5"”
25 Maryland Biological Stream Survey (MBSS) 2014 All MV Stranko%s™
26 #EUK Quantitative Habitat Evaluation (QHE) 1985 WS MV Milner&™
27 River Habitat Survey (RHS) 1998 All MV RavenZ"”; Fox™;
RavenZ;™'
28 System for Evaluating Rivers for Conservation 1998 All PM WilkinsonZ™”
(SERCon)
29 Prediction of Habitat Features (PHF) 1998 All PM Jeffers™”
30 Mesohabitat (MesoH) 2000 WS MV TicknerZ™
31 Geomorphological River Habitat Survey (GeoRHS) 2003 — MV BransonZ ™"
32 AT Index of Stream Condition (ISC) 1999 WS MV LadsonZ""
33 Australia Australian River Assessment Scheme (AusRivAS) 1999 All PM SmithZ"™
34 Habitat Predictive Model (HPM) 2000 WS PM  Davies%™
35 Sustainable Rivers Audit (SRA) 2010 — PM  DaviesZ%"™
36 Ecosystem Health Monitoring Programme (EHMP) 2010 WS MV BunnZ;:"*?
37 & Stream Habitat Survey (LAWA-FS) 2000 All PM  ScheifhackenZ"”
38 Germany Ecomorphological Surey of Large Rivers (ESLR) 2002 LR MV  KemnZ!”
39 German Structure Index (GSI) 2004 WS MV Feld™
40 LAWA-OS 2016 All PM  Lamberty2s™
41  PEYEF  Elindice de habitat fluvial (IHF) 2002 All MV PardoZ™
42 SPAN pdomorfologica de los Rios (HIDRI) 2006 All MV MunngZ§"™"
43 Riparian Quality Index (RQI) 2011 — MV Gonzalez del Tanago and
Garcia de Jalon
44 Assessment of River Habitat Quality (ARHQ) 2015 Galloin] itk MV ValeroZ™
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J#5No. 15 Country method (acronym) ¢ 4 Year River target Category S# MR Key reference
45 B F|  Assessment of Rivers and Streams 1998 ALL MV Muhar and Jungwirthw
Austria  (AssRivSt)
46 Method for Identifying Austria’s 2000 LR MV MuharZ™
Running Water Habitats
(MIARWH)
47 LLFIES  Structural Evaluation of 1993 — MV SchneidersZ"
Belgium  Watercourse (SEvalW)
48 Assessment and Classification of 1995 All MV wilsz"”
Rivers (ACR) .
49 H¥%1% 5 Monitoring and Assessment of the 2004 All MV Lehotsky and Greskova' "’
Slovakia  Hydromorphological Elements
(MAHE)
50 Fluvial Geomorphological 2007 All MV Lehotsky and Greskova"”
Approach to River Assessment
(FGARA)
51 #3ESouth  South African Scoring System 1997 — MV Dallas"™”
Africa  (SASS)
52 River Health Programme (RHP) 2000 All MV Roux"""
53 % Systeme d’Evaluation de la Qualit 1996 WS MV Agence ¢ de L’eau Rhin-
France  "e du Milieu Physique (SEQ-MP) Meuse'"”
54 %/KZ  River Hydromorphology 2014 WS MV Murphy and Toland"*’
Ireland  Assessment Technique (RHAT)
55 HPEE  Rapid Stream-Riparian 2005 WS MV StevensZ*
Mexico  Assessment (RSRA)
56 H KFltaliy L’Indice di funzionalita fluviale 2002 — MV Slhgardlfr (o]
(IFF)
57 H# A Index for Assessing Stream 2005 WS MV Oliveira and Cortes'
Portugal  Habitats (IASH)
58 W% B IE SI_Hydromorphological Indices 2009 All MV Tavzes and Urbanic!"”
Slovenia  (SI_HM)
59 Fit Riparian, Channel, and 1992 WS MV Petersen’” !
Sweden  Environmental Inventory (RCE)
60 o Ecohydrological and River 2006 All PM Matouskové and Dvordk" ™
Tschechien Habitat Assessment (EcoRivHab)
61 13332 Ukrainian Field Survey (UFS) 2011 LR MV ScheithackenZ!”
Ukrainian
62 i Urban Stream Morphology 2010 WS PM XiaZg!'"™
China (USM)
63 Assessment of Plain River 2013 IENUE MG} PM Yangi‘}: (o)
Ecosystem Function (APREF)
64 National River Health Assessment 2017 All MV Gippeli’f‘?[m]
Program (NRHAP)
65 AT A B b R 2005-2018 — MV tﬁﬁ%m]ﬁﬁ£ﬁmlﬁ
P eSS ; %ﬁ;‘fﬁ ; Ding
B0 WS vangs
b If?’g’g[ b ?&%fﬁ/ 1
BESC
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Note: Methods are listed chronologically within each category: PM. Predictive model methods, MV. Multi-variable assessment method;

LR. Non-wadeable large rivers, WS. Wadeable streams, All. Rivers and streams,
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Fig. 1 Number of river habitat assessment methods developed in different countries
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Tab.2 The methods of river habitat assessment in China
Frs Py TRROR o EHR ZE 5 7350k
No. PHfiliJ#=Method acronym Year River target References Original references
1 ¥ FER 1E4R#7 % S Health Characterization Index System 2005 #[7ils,  XEHE%"  LadsonZ""
of Yellow River
2 BRVLAE BEFE bRk R Index System for Evaluating the 2006 BRITHIRIT bhoAkE erght:ém]], SmithZ";
Health of Rivers in the Pearl River Basin i LadsonZs"
3 ST AR G S A River Habitat Quality Assessment 2007 L0 HHEES"  Barbour™
in the Liao River Basin i
4 eI % HiH M Index of Stream Habitat 2010 By Eaes™ g Barbourds ™,
Quality of Naoli River Watershed TR Ladson%""”
S KWL i Bk VAR K R River Habitat Quality 2012 KL e %K@qﬁ?g—;“” Fox ™, 3
Evaluation System in Taihu Lake Basin ; BarbourZ! Lad £[ !
6 P BRI FE AR R River Habitat Assessment 2012 VT Bk Foxng ¥, ; Wri h$m 51
System in Hun River Valley i Barbourérf . Ladson£[ !
7 SRR AR B B VAN K R River Hbaitat Quality 2015 SV Faal Petersen . BarbourZ:™"; 547
Evaluation System of Pu River Basin b g
8 MR AL 550 (RHQ) Assessment of River Habitat 2015 #Ai38  DingZ"™  Petersen.”"; Fox2:"; .
Quality in Hai River Basin Barbour%s Ladson£[ !
9 /INE TRk BE VPt & R Ecological Health Assessment 2017 /MR skEE"Y BarbourZ” o
Indicator System of Xiaoqing River Basin
10 AEH5454 T4k (CHQI) Comprehensive Habitat Quality 2018 JEV#i3%  YangZ"™  Milner™
Index
11 ]R3 T 3 45 f ARiver Habitat Quality Evaluation 2018 Sk (% A" Ladson""; % g™
Index System
12 SR T3 T B £ 6 % Urban River Habitat 2007 FHEBICHT BRle' ™ 3 Fox%™; Barbour% s
Assessment System in the Plain Network Region b Jg! Ladsonjé
13 /KL 2R BRI AL 58 I BE VAR /K F River Habitat Quality 2016 Fikdbi A "™ wa®”, x et
Assessment System on East Route of South to North Water 2R A5 M BLin]
Transfer Project i}
14 LI R A R G BEVEAN J6 b7 14 RHealth Assessment 2017 JE5TALIER BiBes% "™ Ladson™"
Indices of Stream Ecosystem in the North Canal River Basin bER/ i
15 JERTTE IR AL S48 FE VAN 48 FR 14 52 Assessment Index System 2017 Jesh A AREE 220 |t 0, s gy S
of Watershed Ecosystem Health in Beijing R 3
16 WAL, (USM) Assessment of Urban Stream 2010 Urban XiaZs!'™ —
Morphology Streams
17 “FRMIRAS RS0 REiE(5 (APREF) Assessment of Plain 2013 B[] Yan g£[lwl —
River Ecosystem Function
18 [E %A B4 H (NRHAP) National River Health 2017 — GippelZ"'"  Speed!

Assessment Program
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Abstract: River habitat is the integration of physical, chemical, and biological conditions that river organisms rely on,
and is an important part of river ecosystems. Assessments of river habitat can help understand river ecological health
condition, identify causes of habitat degradation, and provide clues and solutions for river ecological restorations. We
reviewed river habitat assessment methods and applications from the global literature pool that published between the
1980s and 2018. According to their focuses and objectives, these methods were divided into two types: predictive model
and multi-variable assessment method. We then compared advantages and disadvantages of these methods. The predic-
tive model method is suitable for monitoring long-term habitat dynamics, but it needs to take natural undisturbed rivers
as a reference and requires a large amount of historical data. This method is not easy to be developed and applied in a
nationwide scale. The multi-variable assessment method is rapid and convenient, but its evaluating process is relatively
complex and the evaluation criteria are different by regions, so the findings may have some limitations. We also sum-
marized and classified these methods into the ones suitable for small and medium wadeable streams and the ones sui-
table for large non-wadeable rivers where the latter is less developed. Most of the current river habitat assessment ap-
plications in Chinese rivers are developed and modified from one or two most commonly used ones in other countries.
Moreover, those applications and modifications are individual river-based, and the habitat conditions of these river
basins have not been well studied. Thus, we suggest the following approaches to further develop habitat assessment
methods for Chinese rivers to reach sustainable river basin management: (1) determine more scientific and standar-
dized scoring indicators and meet the characteristics of different rivers according to their local conditions; (2) expand
the scope of assessments, conduct habitat monitoring from watershed and landscape scale, and pay attention to the
health status of the whole river basin; (3) expand the time scale, establish models and conduct long-term dynamic eva-
luations; and (4) encourage the government to initiate large scale planning and collaborations among management agen-
cies, and to integrate region-based habitat data and establish the nationwide river habitat mega database.

Key words: River habitat assessment; Multi-variable assessment method; Predictive model method; Wadeable streams;
Non-Wadeable rivers



