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Abstract: Systematic wildlife surveys have been carried out for over 100 years. At present, numerous survey
methods have been developed and corresponding survey protocols have been established. In recent decades,

Chinese researchers have conducted numerous surveys on wildlife. However, due to the lack of detailed field
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survey protocols, surveys are often carried out casually, resulting in unreliable and non-standardized data with

many important pieces of information missing. Key issues include incomplete information on the sampling

line with only the latitude and longitude of the starting and ending points provided, rather than detailed

information with points recorded at every second; lack of reliability indicators for animal sighting information,

such as the distance from the observer; unreasonable survey times; poor spatial sampling balance in survey

regions; and insufficient standardization in recording, such as uncertainty in the recording duration at each

observation point. In response, we have proposed some simple and feasible survey guidelines based on

internationally accepted standards to improve the quality of field survey data. In addition, we advocate for

paperless field recording, using existing mobile APPs and model tools to improve the efficiency of field

recording and subsequent data processing. We recommend to develop a national wildlife survey system with

thousands of predefined survey routes, so as to minimize the sampling uncertainty and better quantify the

temporal dynamics of wildlife populations, and ultimately support wildlife management.

K ey words: Wildlife; Abundance estimation; Survey; Monitor; Survey protocol; Mobile phone applications
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Tablel Wildlifesurvey protocolsfor
varioustypical ecosystems

AR A
Publication
Survey protocols
year
B AR AS RGO AR BT AR B SR VR A R R 4H 2011

Technical Details for the Survey of Terrestrial Wildlife
in the Grassland Ecosystem

TR RS RGUR AR BT AR S TR IR A R 4 2011
Technical Details for the Survey of Terrestrial Wildlife
in the Desert Ecosystem

JET7 ARk A 25 A Gt A B AR S A A H R 46 2011
Technical Details for the Survey of Terrestrial Wildlife
in the Northern Forest Ecosystem

P 77 AR PR AE 2 Z G0t A B AR 3 W DR R A AR A 2011

Technical Details for the Survey of Terrestrial Wildlife
in the Southern Forest Ecosystem

A 75 2 G A B A S R A R A 2011
Technical Details for the Survey of Terrestrial Wildlife
in the Wetland Ecosystem

x2 ZHEIMIBNAERE
Table2 Survey protocolsfor different wildlife taxa

ey B
Publication
Survey protocols

year
A RO T ) A= 5L 34 2014
Technical guidelines for biodiversity surveys: terrestrial
mammals
A R EAR T 53K 2014
Technical guidelines for biodiversity surveys: birds
A2 AR T AT 304 2014
Technical guidelines for biodiversity surveys: reptiles
2RI EAR S PIREE)A) 2014
Technical guidelines for biodiversity surveys: amphibians
A R HAR N ARG 2 2014

Technical guidelines for biodiversity surveys: inland fish

HEEFEEMIEAR TN KRB TEFHEzhY 2014
Technical guidelines for biodiversity surveys: freshwater
benthic macroinvertebrates

FEWZAEERLISAR G0 i 2014
Technical guidelines for biodiversity surveys: butterflies
AW BN EOR TN K 2+ 354 2016

Technical guidelines for biodiversity surveys: large and
medium-sized soil animals

FE AR S E gk 2016

Technical guidelines for biodiversity surveys: bees

IIHE SR AR H] (R 3) , XEHE
PG A EE X DNIRI, X FREAN R 5T A 3l
PR AT HEIE , FFRE T B AR RIL R
FHo

3 PEFEISVIHEPFERN R

31 FRERBRK
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H ] B A= B A e L ) ) R A 2k
FEAL, BHEERGREAMAS, BAETE
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MNEM EIRE . HINCEFEEAS BRI
GPX 8¢ KML A, IX MR s 4l oA
SCE, AAFENE—FE. GPX &H 2 GPS
Exchange Format, R GPS A2t X, Zn/y
FriciEF XML (Extensible Markup Language)
K —H, L ITHRAFAMGHLE(E B . KML
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Google Ji& T 1] Keyhole 2 & H & FH 4L (1) —Fh
JeT XML IFRICTE S, EFH XML 157 X
I b B A ()RR (e 28 A 23045 .
Z 3K GPS FHIHLA BEILK GPX SUfF. BAE
FIF-HL APP BRI LA iC 3% GPX Al KML 3L
fF, HHFHL APP AJ LLERAFL CSV B TXT ¢
A SCAR S . GPX A KML SO AT DUAH EL Ak o
14k, KML SR 4tk 20 KMZ SOt 2 5
Mgz —
32 WMEBEEBE
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Table3 Bird survey protocols of California, USA

TR

Survey protocols

Ve FR AT

Authors and publication year

1 (Accipiter gentilis) T AL I H A Fe

Northern Goshawk inventory and monitoring technical guide

SR (Aquila chrysaetos) 4347, SHE AR YIANHE VTl 3G

Protocol for Golden Eagle occupancy, reproduction, and prey population assessment

3Bkt b = B (Agelaiustricolor) ZEFEBETIE BRI TAE N S5 7

Staff guidance regarding avoidance of impacts to Tricolored Blackbird breeding colonies on agricultural
fields in 2015

FEINFIAR JE 7 A e 25 3o 17 B3 (Buteo swainsoni) 38 j& (I FEIRBEAT SRR TAE N SRk
Staff report regarding mitigation for impacts to Swainson’s Hawks (Buteo swainsoni) in the Central
Valley of California

S E NI AP LR (USFWS) xR Tc S A0 W A0 91 A G Aih 22 130

Interim Golden Eagle inventory and monitoring protocols; and other recommendations

TP AN 50 BB = 1L A8 R FE AR RR S I5T H B0 RS TR VG . ik S A F B 1 Jee M it
Swainson’s Hawk survey protocols, impact avoidance, and minimization measures for renewable energy
projects in the Antelope Valley of Los Angeles and Kern Counties, California

T Sk ifEHE (Haliaeetus leucocephalus) A= 38 AT AR RESE (11 7
Protocol for evaluating Bald Eagle habitat and populations in California

A Sk Al E 514 53 1 A5 R F1 76 B9 Bald Eagle nesting territory survey form and instructions

J/NES (Athene cunicularia) 1 25 ALV A B B 4
Burrowing Owl survey protocol and mitigation guidelines
VSIS (Polioptila californica) 4341 i A 5

Coastal California Gnatcatcher presence/absence survey guidelines
FEANN FEHL A B (1 5 4R58  (Srix nebulosa) 1 ARV

Survey protocol for the Great Gray Owl in the Sierra Nevada of California
NIRE 4 (Vireo bellii) A7 FH R Least Bell’s Vireo Survey Guidelines
PR Z A BEE 4 (Brachyramphus marmoratus) [T ALk : i BRI 50817 1 AR

Methods for surveying Marbled Murrelets in Forests: a revised protocol of land management and
research

SRS (Empidonax traillii) FA: 3% sEFfid A A A

A natural history summary and survey protocol for the Southwestern Willow Flycatcher

TFBEAREY (Strix occidentalis) TR R[] 1 A AR

Protocol for surveying proposed management activities that may impact Northern Spotted Owls

A v SRy bt PR SRR I () R ik P A

Recommended timing and methodology for Swainson’s Hawk Nesting surveys in California’s Central
Valley

IS5 ETE A Willow Flycatcher survey protocol for California

Woodbridge et al. 2006

Driscoll 2010

California Department of Fish and
Wildlife 2015

California Department of Fish and
Wildlife 1994

Pagel et al. 2010

California Energy Commission and
Department of Fish and Wildlife
2010

Jackman et al. 2004

Department of Fish and Game
2010

California Burrowing Owl
Consortium 1997

US Fish and Wildlife Service 1997
Beck et al. 2000

US Fish and Wildlife Service 2001
Mack et al. 2003

Sogge 2010

US Fish and Wildlife Service 2012

Swainson’s Hawk Technical
Advisory Committee 2000

Bombay et al. 2003

BB S 5HM AR ORI A 7>
) ZIHf55 A (Buckland etal. 1993) . £
BRIHORT DAE iR A 45 RANI € R — AN R E,
WA AHRFFIEM A SR (Lietal. 2022a) o
33 WEFRFLENAAHE

A B I R RS — A [ E A0 S
H], ~SFEORABREATE. ILREHEY A
(The North American breeding bird survey,
Sauer et al. 2013) [JFITEEHRAFE, TEREA

A, WAEISEEFIE 2 min, DAHEHEER
TEF BNEN T, REMEIFICR 3 min;
WRE R E KIS, JadsaESTH,
AFINEHR I, A2 T 235 5§ (Harris et al.
20200 o XAbRAE, ATELORBEAS ] AFEAS R
X B EA KRR R AT Lot . 638 BhE 1
PR A A SR A a2 —, (HEAKIH A
W 7 S shWHIES R) . FRATT A A B % 2 I
SRV EI, B [ PRI TE] o X
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TAG KIS IERE, W LEKF] 5 min 5L
SIS E] o X0 T RAEAN [R) b 7K 1 48 45 1 1) i
7, A LAEKF] 20 min 87 0.5 h.

34 FEMBESEHE

VB I S S ST R 1 (R A e BRE T
1825 A RE LB R e B IXRE I A T %,
AN [ AFA7 B 2 235 SR TR g 1 2 b A [ T AN R
Bl b,

XA DX )R 2, 35950 1 2 (R 4R CRY
RGUHFE BRI FE IR ) — ] DAL AR SR
BAXIH. H2, RGEMETEERIE EAZT,
T B (AR T s & S 2 ] SEfR i 25
HH LS A 1) 350 S MR AN R A 1 R
35 WEHWAEH

AR H R kR, HRAaEE
W LR A . S B — AT A IR SR
AT, X TRER RIS, BRI S
ETAE H .

36 AENREIAEH

TE VT B 1] B35 A% 3% BB (135 2
T e HE . BN, AT R R A AR
FHFHEERHT 0.5 h BIF#ESE 2 h W 5ER BB
i WRERF R A KA, WEEI
5 R Re DOy EIE I 2

4 NFAFHLAPPHBIAE

FHLEL B RNATH A IE TAELAT]
MR THE . MHFHLAPP, 7] CLERFA R RAE L
sk AT JLR 2 1) APP W] T
Zidsxk. R 4527 84V HKIFHL APP.

T4 HHFHL APP # AT LIRS AR
25 BRAFE GPX Al KLM . Hor,
OruxMaps. BLZEFIP A 2% 8 72 E Rl S A8
IR EFHL APP. R i plotKML [ readGPX
PR, T BLAr R EC GPX SO A B FE AT
(waypoints) FIFEZE (tracks) 15 /.

Bt (2016) /M4 T OruxMaps {3 F (1) 5%
KITVE . X BIRA ARG B A2 5025 th— e BAk
W AT OruxMaps, FH GPS. %

BR BT AL 56 F 8 Ar AL — 8 (I IR), A A 2
1 min YL &, B/REEFEL L. w5
(L MEE D FFafidsk. R
R G2 S RTRE I i N[Bvik s 0 /197 S A W =
BNANEE— AN SO, SO 4 DL BT )
4. TERC AUAL O — NN, “Pisk
FAR” o RIS AR S B AT B R E SR G
FEREIR D IC S /) o BT TR LR 0 SR 3R B
WB” , XA RIS EE— A+ A
BRFF B, BMRGSH LRI E A
LRERURIALE . B ZRIIC S N 1% M H R S
CEIE. BPAhuh A2 JFah. —suocihy,
WUpn s . ORI AR AET i B A
MR N ZAL % XL it 5 8 A 5%,
RS ES N E R — (W e T,
Mr— M AEAR RV KAL) o DL 2B A= sh A i),
1EIE % AT BB S aia kb, fhiHsh i Es
I (A o, o SR AEIE B AR 300 m
L3 10 R By (Equuskiang) , Al —4
B, AN IR -10-300-487 .
HoAh e 8k E B Z Il %, Bl A (Falco
cherrug) A&7EHL Lite N T8 L, "{EN
FEGE . ARG ERM “-” 57k, BRI
A 455 B4 KML SO GPX 345 T H
Uik NS
BAVEAEE AN LTS, W SRt A
B AL A, IR A, . SEEL
WEESRE, TPk — AN FEd A GPX 5
KLM SCASRBUE AR AR i, 8 5 A A1
o DR FORAR L SRR o A SR A LTE
— AN, TE S SRR AR AT DR A Hh 4y
B AR AL RIS R .

5 %A E B AR B B B TH R i
TREE

HFLE SN B — AT A ) A GE T T
A, K ) S AR AR KORE P B IR T 1
TERITEARRESE, HXH TR & AR AL
FARREE . VARG T A AR AR G A %
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Table4 Several commonly used mobile phone APPsfor recording animal occurrences and survey routes

FHL APPs
Mobile phone
APPs

iV i

Developers

FiFIF- £
Operation
system

L

Features

OruxMaps

L
Ovital

PI K

2bulu

MapMyHike

AllTrails

Komoot

ViewRanger

Wikiloc

Google

R AR A BR A W
Gaode Software Co., Ltd.

WL S RHH
PR 2]

Shenzhen Shidai Jingwei
Technology Co., Ltd.

MapMyFitness, Inc.

AllTrails, Inc.

Komoot GmbH

Augmentra Ltd.

Wikiloc Outdoor SL.

Android

iOS.

iOS.

iOS.

iOS.

iOS.

iOS.

iOS.

Android

Android

Android

Android

Android

Android

Android

FRAAERVEH M Z M, B3 Google Hil&l. OpenStreetMap 1 IGN b
Bl AR AL LA RIFIE S S TIRE, CRATEFE . GPS MRER
AR FTA R 55 2 R Thse

Provides a variety of maps worldwide, including Google Maps,
OpenStreetMap, and IGN Maps. Provides not only standard route planning
and voice navigation features, but also advanced features such as a compass,
GPS tracker, and route planning

Pept o E IR R SS, CFRER LS TR R AR W&
ITSERISEDIRE, SCRFZ A E S SRR L HRI

Provides national map and navigation services, including real-time updates
of road conditions, search for surrounding services, customized personal
travel, and supports multiple voice navigation and route planning

PR IR F I AN SRR DS, SCHRRRRBLSEI SERT . EH AL AR
FRoR PRI SE(E 8, B AT DL BRE € 1 ik Bl £

Provides map and navigation services around the world, supports real-time
updates of traffic conditions, voice and visual navigation instructions, fuel
prices, and other information, and can also navigate to specific addresses or
locations

SCRREFOPAT . GE0 . BAT5E P ANE s, ROt GPS IREZFISLR it
fHE, "SRRl R

Supports recording outdoor sports routes such as walking, hiking, and
cycling, providing GPS tracking and real-time statistical information, and
allowing sharing of routes and activity records

IR AIREIT 10 T BAT 185 BTSRRI . PR AT,
SRR A S A

Provides more than 100 000 routes for walking, hiking, cycling, etc.,
including photos, reviews, and ratings, and supports offline maps and
navigation

WA EFRERE N EAT 425 LW EMABBTIHRLE, BFETFEAR
KA RBTERIA R, SRAUE & SR Lt K

Provides routes for cycling, hiking, mountain biking, and road cycling
around the world, including many unknown trails and roads, with voice
navigation and offline maps

R EEREHINGED . BT, WL, OFF OS MK, NASA B2
B AN Garmin BRLE AT, HEOLSKRT FRHUANS HE S

Provides hiking, cycling, skiing and other routes around the world, including
OS maps, NASA satellite images and Garmin route navigation, and provides
real-time navigation and navigation warnings

PR RGN B P ANE SN BR L, SR 2 AN ISE RTINS, $R At
SRR S AR
Provides outdoor activity routes worldwide, supports multiple types of sports

and difficulty levels, and provides navigation instructions and navigation
records

M2 H, REREER . MFEEIM KIS
ARV LLE H, B E R 2 R ARG R A0
HARDFNG, DR G 7 RV 7 1 7 2 A U AN
A B[R] 7 T AT DAk B A . IR T OKRES
(Ailuropoda melanoleuca) 4b, & 4ExT4)
PR A AT . ASEAE PR R, o S
St — e T AR kAR RS A B B R

A

04 [ 55 KBl AR B AR s W R A
B MR AT S R S Y e L ol A B A s 52
PR AEBORIAE (B R5F 2017) , EORiLHE
10 km x10 km FIFELX, FEAEREX A TR RE
ITIE, DAETE ) SMUX AN FE X A BT B (1
IATAECR . WX XA TR E . )
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THFELX, A2 11— X3 Nk 31 2 8 1 1 7
SRAE, HIANFE 100 km® FIAEX A 20 4> 3 km
KIUFEZL, MMA B HER AL THE X N s 2=
MHEK. ERJERMBOLT, EREFEX T
WEH LA,

2023 AR [ MOl AN R R T e 1 e
JA BN TR A SR TAE . AT WA
FEVE FHBENLE SR 100 km? BEIX 197715, R A
WUEFFEX, SSB0HAED WA ErmE
ANEEfy,  RIRE DX P I 2 i B s T A X AR AN
7, 1 X RERIRE X AR LB = Fa e v, AF)
TR E LB E S A . NARYE H E
[PISEBRIE O, B B AT I B X R 2
PEMIUAEZE, B HIEI, CMEST 7+
B A= 4 2 AE P IR DL A I TR Bl

LR ETE SRR, AR M E REL Lt
T CE D, AR A ORI
FAMEA RSB (Harris et al. 2020) . Hfj i
AT E e FE LR R Ay, AN E T
716 LA NIE ERELL, AT 8

A1 km (A BB 8 ANEERE AL, TERE
FMELI Ay 5 min, ELREZRR A RIRE SR
B AWM ARPRAE, BWEARITIRS
(Lindstrom et al. 2023) .

3 ] [ S350 234 H B AR 5 4 s DR A
TH I, SR A 5 S &R AR TR
TR, R RN, Sk
WA AR A AYE . B, N MARK
WA, 232w g AT b 1 E R R A 0 RV
(Laake 2013) o AT A HIHR AL L A Al
T A Z Y% &) R £ abundanceR (Li et al.
2022a) i ERRLICIE, RIILIE B E L AUR B
GPX A8 KLM A A REAEH . ZLAMHAL
W H &8 SR B AR Sh) e i £ 73 (R
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Bl 1 FEEKAREHSBIREL (USGS Patuxent Wildlife Research Center 2011)
Fig. 1 Breeding bird survey routesin the United States

FELRILIT 4 100 %%, FEAFEL KL 39.2km, HA 50 M.

There are a total of 4 100 survey routes, each approximately 39.2 km long, with 50 sample points.
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White-Bellied Green Pigeon Treron sieboldii Found in Nanyang,

Henan, China

2022 4F 6 H 9 H 10 B A2 47, 1L R 48 e BH T PHL IR b [E
F Y A SRR X KA M 2 PEISAT (111°18'04" E, 33°02'12"
N, #Hk 156 m) KL T 1 RE#8%L (Columbidae) &2 (& 1.
Foko BumisemBi s (5, TR 6, BEESHTIIARE N ERA
IREBE, BAEPITE, S mMAKE, W19 P IR RS
A, HPREIREOPIZ, IRERTE R R @, TR,
WK IR . KR R RRAE % % S R A A S (Treron
sieboldii) (LI LHIAESE 20000, K& (HIE LK G504

Gy (BB 4 B CGHIG3E 2023), IR EW S idgdl

(http://www.birdreport.cn/) ¥, #IN1ZS NI E 25010
FdRM . KIZGE, HIEEMERE, AT EER L

S5PHTZ 08, BEAHE£9 200 m.
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Fig. 1 Treron sieboldii (Photo by LI Bo)
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