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Abstract: Based on remote sensing and field survey data, the spatial distribution pattern and influencing factors of
amphibians and reptiles in Beijing were studied. The results showed that 22 species of amphibians and reptiles were
recorded, belonging to 17 genera, 10 families, 3 orders, 2 classes. Among them, there were 15 protected species,
accounting for 68.19% of the total species. The spatial distribution of amphibians and reptiles in Beijing decreased from
northwest to southeast, and the Northwest Mountainous Areas had higher species richness and relative abundance. The
highest species richness (14 species) was in Mentougou District and Yanqing District, accounting for 66.67% of the total
species, in which the dominant species were R. chensinensis, P. nigromaculatus, B. gargarizans, and E. brenchleyi. The
population in Mentougou, Huairou and Fangshan accounted of 71.54% of Beijing. The highest richness ( 18 species) was at

the altitude 200—500 m, and which main habitat was forest shrub. There were 11 grids with more than 6 species, including
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Datan, Huaijiu Lake, Baihua Mountain, Juma Lake, Miyun Reservoir, and so on. In general, the species richness and its
population number showed a decreasing trend, and the most important impact was land use conversion. During 1980—
2018, the construction land presented the trend of expanding to the periphery with the core of Dongcheng District and
Xicheng District. The occupied farmland accounts for 42.85% of the total conversion area of the ecosystem. The main
species in the six urban districts and plain area are Pelophylax nigromaculatus and Bufo gargarizans, and Rana chensinensis
is few. Within the 1500 m migration distance of amphibians, the main habitat types are forest, shrub and farmland, and
some farmland is occupied by urban expansion. Pollutants caused the decline of water quality resulted in habitat destruction
and the decline of amphibian breeding rate. All kinds of protected areas in Beijing cover 90.91% of the habitat and 60.45%
of population of amphibians and reptiles, but there are still some protection gaps in the upper section of Baihe River in
Baoshan Town of Huairou District, Xinzhuanggiao in the upper section of Chaohe River from Miyun Reservoir,
Daxingzhuang to yukou town of Ruhe River in Pinggu District. Therefore, it is suggested to carry out long-term positioning
observation, build Biodiversity Observation Network, and explore the establishment of biodiversity protection mechanism

under high-intensity land use, so as to realize the protection and sustainable utilization of biological resources.

Key Words: amphibians and reptiles; distribution pattern; habitat; land conversion; altitude; Beijing
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Table 1 Species list of amphibians and reptiles in Beijing

SHEEXYEZ s =AY
EINEIREN Yrfh EANGR IS R A (Sak 21 List of important
Class, Order, Family , Genus Species Red list of biodiversity ~Endemic species Protection level  ecological, scientific
in China and social value

JetT49 Reptilia

¥ H Testudoformes

%P} Trionychidae

Y& Pelodiscus thAE8E P, sinensis EN Ea &

Hifa Bl Geoemydidae

KR Mauremy B M. reevesii EN & EESIE J&

FAJE Trachemys 2L H A T. scripta

1§ H Squamata

Wi H Lacertilia

BEFERL Gekkonidae

BEFRJE Gekko TCBEREFE G. swinhonis VU I b=

FETFF} Scincidae

£1 T J& Plestiodon WAL F P. capito LC I bt —2% =

W5 EL Lacertidae

R Eremias BRI E. argus LC & I
LI HBJRRIT E. brenchleyi LC = &

¥ H Ophidia

WAl Colubridae

EBEUEIE Euprepiophis EPEHRIE E. mandarinus VU w b —% =

HAWE I Elaphe IRIEHRE E. anomala VU s b — 5 b=
T4 E. carinata EN Ea Jbm—% &
HAHRIE E. dione LC w tnt—Y 2

JRUEJE Orthriophis BIEHIE 0. taeniurus EN & Jbs £

S )E Rhabdophis FEPESREME R, rigrinus LC & Jemt g =

BEIR Zaocys B 40E P. dhumnades A%0) En Jb % =

WEMEJE Coluber IR C. spinalis LC [ - P

e & Dinodon TREENE D. rufozonatum LC & [ - JE

%8} Viperidae

WG Gloydius JRBIYE G. brevicaudus NT w Jbm =49 2
16 G. stejnegeri ENET

WiAi4X Amphibia

JTEH Anura

AL Bufonidae

W Bufo gy B, gargarizans LC & / J&

R} Ranidae

W #E ik J& Pelophylax SREEMFEAE P. nigromaculatus NT 7 b= =
S ZRMIFE s P. plancyi LC = b —4 b

)& Rana rRE BRI R. chensinensis LC I b — % =
22 R, catesbeiana

IE IR Microhylidae

PO L& Kaloula b e ik K. borealis LC = &

EN. ¥ifa Endangered ; VU. %) f& Vulnerable; LC;JCf& Least concern; NT: T fG Near threatened
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Fig.1 Comparison of richness and numbers of amphibians and reptiles at different altitudes in Beijing

x2 ERHARBRGEETHEMRTHYMFHEEERBESIT

Table 2  Species richness and numbers of amphibians and reptiles in different habitats in Beijing

YFl Species <50 m 50—100 m 100—200 m 200—500 m >500 m
gL P, sinensis 2 5

68 M. reevesii 1

TCBERE R G. swinhonis 4 13 9 49 70
WU TF P. capito 6
T BERRIT E. argus 25 3
LI JRR M E. brenchleyi 4 5 12 117 417
EPEERIE E. mandarinus 3

IR IE E. anomala 1 8 14
THME E. carinata 1

14 E. dione 1 6
PR 0. taeniurus

FEBLFESE R, tigrinus 1 1
LR P. dhumnades 4 |
HOIE C. spinalis 1 1 3 8
IRBERE D. rufozonatum 1 3 9 8
MR G. brevicaudus 1 1
16JLIE G. stejnegeri 7
HhARYEIR B, gargarizans 74 51 21 215 79
TBEMREE P. nigromaculatus 229 78 185 205 22
SRRt P. plancyi 1 7 5 1

W E bk R, chensinensis 15 1 68 552 1101
b8 i K. borealis 6 2 17 1
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n P
Shannon ”# Vﬁﬂﬁ 1.010 1.286 1.186 1.628 1.134
Shannon’s diversity index
Pielou 5] FE45 %

e VAR 0.421 0.618 0.570 0.563 0.409
Pielou’s evenness index

aros = [REFE ¥

Margalef & HE 420 1.717 1.383 1.224 2.393 2.010

Margalef’s richness index
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‘@?‘ééﬂlﬁj Eai ﬂi : Zz a8l ﬁ%ﬁﬁ*ﬁﬁ] % 5 ﬁ:‘ ﬂ] ﬂ@?ﬂiij] % 6 Fig.2 Comparison of richness and numbers of amphibians and
Fi s Margalef 220 FEHS SR Shannon 2 BEVE HS BUHE7E S reptiles in different habitats in Beijing
3 AL Wt o A AR B4 4 FhFRA T304 10 B ; Margalef
F 7 EHRBAUR T ARMAE , Shannon ZHEMEFE EHELESS 2 17, Pielou ¥ 5] BEE 5 & . FEPIFIAR X 2 5 I
FRAMFE NI Z | 5 IR R Y 41.49%  HRON B 5 30.36% ; FRRCHIRHE, 5 16.54% , M\=5l8] FRFE, +
AR PG ALER , i oy DAARME I\ 3 | AR R A 5 B s , 2 PRV TCA 7 3l 4 1) = A S b

MFR 3 WTUAE H, FRBEMRE | rp AR | ARy | (L kb RR I | JCBERE PR AE AR R AR R P RS ROR, B
PRI, | FRARTE DA AR S5 Fh Ay v PR | DL A 0.3877 5 HU M LSRRI , A 345 B R 0.2683 5 4R Ji5 hy BR B
M RN AR E B PRI EE 4R 0.1271,0.1232, B0 AR SR oA v LR | R 345 A 0.7356 , HLy Ok R B 4
e PR 0.1199, 35 5 4 1 46 X AR 25 A RN 3t 1) £ 35 i A 2 0 000 6l o | 00 34 B 40 31 A 0. 4462
0.3038, H[EIMREE CREEOIRE ik | rpARuERR AT B Ol 1L PR TCBERE T R EERE | FREE SR I 8 N
4 P A SRR 3 A . BRI TCAT s B 55/ AR S Ry Ll Hb JRR 85T , 3 2200 A e AR ARTE A R sl | P 34
FE4r 512 0.2683 ,0.0622 ; Pt sh 180 2 H A AEXS |1z, X — 4518 5 A R TR R6 BE A 2 4 A |z I 25 1%
—,
2.4 ZE[EI A R
241 ZE[ES A

PTG ICT T Bl 2 (6] 43 A B R PG A o) AR b ek i e 3 (&1 3) - DAPE LRIl K i 5, 48T 1k 4
RO il B s FEDIRE X R LSRR TARMRIRIX 3% 6 XY 32 B 4 S 0 ik 25 7% I V% bR 2%
B bR V5 AR BT FEITRACAR H gk R i E N P I A H SRR I RE AN 24 T BB T AR A 57.45%
X PR T B Ay, N R/ S AR R AR AP i e 3 R R A T TR A B ) e A Sh A 1S A
Jet7 84, A6 2R mE BB A 3RS DX R S DX pl 30T fb A b Al R B 4 v, I A 2] 114 40 o o 238 R 5 D) A X
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IS8 A AL R B 5 TSR U7 B L E ST Ty oK A B A= sh ) SRR IR B 1 2% JEstT e 2R 5l
W IR 2 ) AR AR BN 8 e R R 2, A e B ) IR AT 4 R s i A, B2 A T Tk
R SER il

R3 AETARERAXBAB/AOCITHVIMEEERBE ST

Table 3 Species richness and numbers of amphibians and reptiles in different habitats in Beijing

L/ FUSERHN L A< H T
Species Forest and shrubbery Grassland Farmland Wetland
thAE%E P, sinensis 7
ff M. reevesii 1
TCBEREFE G. swinhonis 56 1 23 65
WEA T P. capito 6

T BERRIT E. argus 23 5

1L HuJFR 7 . brenchleyi 418 71 7 59
LBEHRIE E. mandarinus 3 3
TRIEER I E. anomala 13 7

T4 E. carinata 1
M2 HRIE E. dione 2 3 2
HSEEE 0. taeniurus 1

JRPTHAE Y R. tigrinus 2 1 1 1
SRk P. dhumnades 1

HOE W C. spinalis 8 3 2
TREEME D. rufozonatum 11 6 3 1
SRS G. brevicaudus 1 1

1L G. stejnegeri 7

rRAEIELR B, gargarizans 192 69 65 114
FABTMFE i P. nigromaculatus 198 137 195 189
SR MFE I P. plancyi 6 1 1

FEBKIEE R. chensinensis 604 840 114 179
A5 B 10 K. borealis 4 1 19 2
Shannon ZFEPEFEEL Shannon's diversity index 1.651 0.945 1.467 1.660
Pielou Y5 FEE 841 Pielou’s evenness index 0.561 0.380 0.612 0.629
Margalef FEEIEH Margalef’s richness index 2.449 1.562 1.648 2.019
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Fig.3 Spatial distribution of amphibians and reptiles in Beijing
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Table 4 Statistical results of amphibians and reptiles of municipal district in Beijing

PRI AR

X %4 YA i /% Number of Homs A il %
Administrative Region Species number Proportion protected spocies Number Proportion
ER S 7 33.33 4 184 4.90
A X 5 23.81 3 91 2.42
KRLIX 3 14.29 1 6 0.16
Frili X 12 57.14 6 740 19.70
FHKX 3 14.29 2 4 0.11
THIE X 4 19.05 2 41 1.09
AKX 1 476 1 1 0.03
PO X 1 4.76 1 1 0.03
PR 10 47.62 7 477 12.70
113k X 14 66.67 9 1470 39.13
HrlX 9 42.86 6 193 5.14
FAIX 5 23.81 2 59 1.57
AsX 2 9.52 / 2 0.05
I SLIX. 9 42.86 5 249 6.63
TN X 4 19.05 3 27 0.72
JEPRIX. 14 66.67 10 212 5.64

2.4.3 O[] MRS A o A

P ICAT S IR 2 PO AE 94 4>, S RIR& (1 44.34% , BN IRE RIRR2ETE 1—8 =[] s 4 &l 43y
1—2 2—4 4—6 .6—8 4 25 FIr i Ll 23 91l 1y 44.68% 26.60% . 17.02% 1 11.70% , 0] WL, €055 4 FpLL ¥y Fh iy
WAL 5 e 28.72%
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W LR Shyn] 5 2 B AE IS S 5 DA Ry o [ ARl | PR el | L JRR T , 3 6 X S K R B KA A
KERAF, AR R 0 8 R WA T2 W A A2 5 AT i R St RN ESCR 4—o6 Bl A% 322243
AFERZE PG IE DS I BRK R FEAE L 5% =55 RN KR 133 B4l s LA B TR A 5 B
ST IA] G SCIA A T b R RS 1 2 s DA Sk v L ARl | BB e | AR e | S X s K A AR L e
ST AR X R LR X A Z AR PR A b 7 — e R R IAR I R BT R 2—4 1)
6 EBAELE R B (L PR IUR R GE ] % a5 10 F B e T B B | K% R e ] A K e o7 - D Bt
S5 U s DR R L R | SR BEAURE B 1L b BRI
2.5 WHERSHT

PIREICT Tah P i = B BT A AR M A Rt A FRR M, R L, e 11 1980,1990,2000,2010 2015 41 Fi1 2018
AEAESTARAEIE L (B S) . FIELS AT UL, 1980—2018 4, Yt  FRARHE N SEAIE A 300, 380 43314 0.09% F11.57%
FH R DD O 0.28% s A RIS I 22 Uil Ay 13.11% ; S M0 11.62% , L3k [ T M5 (& 6) .
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Fig.5 Changes in habitat proportion of amphibians and reptiles
during 1980—2018
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Table 5 Significance analysis between habitat and species richness

S Significance analysis VARO00001 VARO00002
VARO00O1 Pearson AH2& 1 S 25 1 (XU ! 0.722*"
Pearson correlation significance ( bilateral ) N 0.000

56 56
VARO0002 Pearson AH G 2.3 44 (Ul 0.722* 1
Pearson correlation significance (bilateral) N 0.000

56 56

# x AE 0.01 K (XU b2

N T LA R AR SRR B, VR 56 A £ A% A i F B 7 Ee s Tl e A P (181 8) . T RLER
SR R AR B DX B AT AL SR R 7, RIS X AP S DX (TS K% Gl ) | IR IS X, ik
ARG W3, 1980 4F, N DGR LA TH O 3, ML 5K AR b7 1 R A T, 7 A A R 15 e 1k 22 1)
T, BRI Sh ) B 52 B R, B SO AW B, P AR K R PR 3R
TR O AR S B B 5 AR U] A AR RN el e B 2 I, ZRSDURREEF 28 Pl e B 5 3L, Hv A B ) e 0 8 o
JEWOS R R, PEFHBE 0.4706 F1 0.4314 , 73531 Sy 3= 2453 A3 7 15 i WSUR el | 53 BH BELAR D v 2R bR 2 el 1 7R
WIRREF o bel o oAb ARSI BE A B 2 R ART e e HRc A i 7 1989 4RI A oA 13 i A B
(BB — AR T 3 L AL AR T B A AP AR AN B AR L, T E i SRR R A, IR (3
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