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Nested distribution patterns of bird communities and their influencing factors in

urban parks of Nyingchi and Lhasa, Xizang
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Abstract: Urbanization has brought profound changes to natural spaces, and birds are one of the animal
groups affected by it. To investigate whether bird communities in urban parks of Nyingchi and Lhasa in Xizang exhibit

nested distribution patterns, and to analyze the potential influencing factors, this study collected 120 birdwatching reports
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uploaded by 49 birdwatchers between 2021 and 2023 to the China Bird Report Center (http://www. birdreport. cn), cov-
ering 14 urban parks each in Nyingchi and Lhasa. Using the NODF (nestedness based on overlap and decreasing fill) met-
ric, taxonomic nestedness patterns were calculated for all birds, forest birds, and waterbirds in urban parks of both cities.
Simultaneously, Spearman partial correlation analysis was employed to assess the relationships among nestedness ranks,
park characteristics (such as area and isolation) , and species traits (e. g. , trophic level). Then the treeNODF metric was
used to quantify functional (traitNODF ) and phylogenetic (phyloNODF ) nestedness patterns. Using the “treeNodf{Test”
function and “permRows” null model, the effects of park characteristics were tested on functional and phylogenetic nested-
ness patterns across bird assemblages. We detected significant taxonomic, functional, or phylogenetic nestedness patterns
in all bird and forest bird assemblages of Nyingchi and Lhasa (excluding waterbird assemblages). The taxonomic nested-
ness of all bird and forest bird assemblages of Nyingchi was significantly related to species traits associated with selective
extinction, such as trophic level, and their habitats also were significantly nested. The functional and phylogenetic nested-
ness of all bird assemblages was primarily determined by park isolation. The functional and phylogenetic nestedness of all
bird and forest bird assemblages of Lhasa was significantly correlated with park area. This study suggests that, to better
conserve urban bird diversity in high-altitude regions, conservation efforts in Nyingchi should prioritize carnivorous bird
species and parks with lower isolation, while in Lhasa, larger parks should be prioritized. Based on these findings, it is
recommended that when designing new urban parks, in addition to increasing habitat diversity, the habitat requirements of
different bird groups should be comprehensively considered to enhance bird community conservation.

Key words: birds; taxonomic nestedness; functional nestedness; phylogenetic nestedness; selective extinction; se-

lective migration; urban park
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Table 1 Habitat variables and characteristics of the 14 urban parks in Nyingchi City, China
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Table 2 Habitat variables and characteristics of the 14
urban parks in Lhasa City, China
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Table 3 Habitat-by-site matrix for birds in 14 urban parks in Nyingchi City, China
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Table 4 Habitat-by-site matrix for birds in 14 urban parks in Lhasa City, China
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Table 5 Results of nestedness analysis of all birds, forest birds, waterbirds and habitats in urban parks in Nyingchi City
and Lhasa City, China

. NODF NODFr NODFc

Obs Prob Obs Prob Obs Prob
T AT RS 36.61 <20.001 36.47 <£0.001 46.93 0.464
LA RN 37.94 <0.001 37.77 <£0.001 46.87 0.326
MK S 55.42 0.401 50.92 0.5 68.99 0.329
R T A 45 - M 35.76 <<0.001 39.12 0.298 33.52 <20.001
BB 478 2 K 48.48 0.311 48.35 0.327 56.81 0.096
BLEE AR 7% 44.85 0.293 44.64 0.287 51.84 0.416
PR K A 67.66 0.107 66.92 0.106 72.72 0.487

Fo HMETEMERNREHENMAHREFINSEETEN SpearmanFHXASMEREEYMBREF IS EDFHAE
#J Spearman {RHH X S T & R

Table 6 Spearman rank correlations between the rank orders of sites (for all birds and forest birds in Nyingchi) and the

orders according to habitat variables, and between the rank orders of species (for all birds and forest birds in Nyingchi) and

the orders according to ecological traits

K MA/hm® BEESE /km BESIEEC ABRRHGE  mUs FRIER MBS AT Jogia
MEW LWL ALEHE  —0.32 0.39 —0.05 0.20 —0.05 0.06 —0.06 0.22"
MR TR B R —0.33 0.41 0.08 0.23 —0.10 —0.06 —0.02 0.31"

NODF H At 5 2 K F HI{H , {1 traitNODF [ S.
Fraction #8431 phyloNODF #J topoNODF 45 % A &
FHOCRTMES) . X R W Hr p= v i B K 0 3T 2
bel BT o D RE MR N R S8 Kk & 2R
S Al 2 e 25 3 4 R i S el £ T g AR RN R e R

4 it

AT 5T LA 1o 10 4 X0 PR 2 Tl R 5% 1T A A 5
b 8 BRI L SRR R DI RE S R i E 4
A B R B Y R 2, BOAR H R B A IR A T R
WO T 1Y) 5 SR R o 2 A0 A AR R ATF AR A
KA W IEAE R PO AT . R R S 2 R
PEAEFEVY T MR ARE N A LR ARG B B
Hp O L VAR A E AT LA o PR B 2 U8 R T
BRSO H AR AE 5 4 A H B T R R R
PR, AR BF 5 5 B T by im0 i B IR 1T 1 28 2 B R R
RUES%
4.1 A HEERLYwEZ

HIF 5% 45 SR Fe B, bR T 010 4 3 1 2 AN AR I BE VR
FEY R4 2 IR E A% R, B Ak
PER LA B0 . R - b 28 0 s K AL S
I & AR I AN O REE SE P A/ T I e i
FEVE P it B 7 5035 5 & M 52 B 3 IE A OG ,
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2R,

WF 5 25 JL e W, AR 2 Tl A9 403 1 2K R bk 1 B v
F18) ) o A4 i 25 3 A A% SRy 5 B 8 3 R - 3L 4 BB AH
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55 KB N F0 g T R (1 ) R O A SR AR ) X
T T B R SR E B R I AE TR K
ZE S AR A BT B0 (T A ) i B S AR R AT
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Table 7 Results of fuctional nestedness analyses using the treeNODF conducted on the species-site abundance matrix for all

birds, forest birds and water birds in Nyingchi City and Lhasa City, China

treeNODF S.Fraction topoNODF
A B AR i3

Obs Prob Obs Prob Obs Prob
e ST i 2 32.97 0.624 22.85 0.526 10.12 0.783
EA TR ot SRR 3 62.33 0.005 46.35 0.005 15.97 0.008
- R TR R 36.95 0.430 25.21 0.355 11.73 0.587
a LB A R 59.84 0.005 44.41 0.006 15.42 0.014
R T K S R 37.30 0.658 32.98 0.616 4.31 0.801
E AT R 2 58.72 0.108 51.22 0.084 7.50 0.359
G R o Iy £ 3 48.12 0.039 31.77 0.051 16.35 0.036
EAvRI TR o IRy 3 46.46 0.196 34.95 0.17 11.51 0.351
—— R TR B R 45.33 0.098 30.55 0.101 14.78 0.144
P 5% 77 R S BV 45.10 0.193 34.14 0.152 10.96 0.440
2T K S 46.29 0.347 39.68 0.351 6.61 0.385
ETA I g 2 53.18 0.221 45.20 0.212 7.97 0.283
MR T A S RS 25.23 0.889 17.21 0.836 8.01 0.942
PLE® T 498 2 K 7% 40.71 0.433 29.72 0.439 10.98 0.432
— R T MR R 29.16 0.795 18.45 0.811 10.71 0.725
EATR N 2 37.68 0.538 26.33 0.596 11.34 0.402
TR S BEVE 48.42 0.283 41.26 0.287 7.15 0.320
PR K S B VE 52.71 0.234 45.19 0.224 751 0.375
A R RS 34.74 0.507 23.66 0.456 11.08 0.638
N e R EAY 2 52.12 0.068 37.35 0.106 14.76 0.031
KB TR B IE 34.73 0.531 24.01 0.440 10.73 0.720
RLEE T AR e 7% 47.60 0.119 34.69 0.128 12.90 0.177
MK SR 42.11 0.514 37.43 0.455 4.67 0.741
A R 2 45.08 0.490 37.80 0.495 7.28 0.414

ca) M % (Nycticorax nycticorax) , i H X HoAth # 7k
W 51 R B IBOK o3 0k e 4 0 o ) R S L[] I
AT RE N & e 4 i = g A (a] £ AT kA
ANETH
4.2 Hhiefik RS EALY0E L

DIRE 5595 2 G- L (9 % 0 A 45 2R 5 W R 4R T 1Y
S5 R AR T AL BT T S A SR =, (T 2%
BT IR B AL A R o FEAKZE T, 4 5 S FIAR S A g
F1% ) ol 24 JBZ 4k AR JR AT 5 MR TE K A R UK (3R 6)
{H LI RE 15 1% 2% 20 JBE A0 265 00 A1 4 Jm DU R 3R B Y i
—HFAE (R 7 MR 8) o X LB Il T Ak 7T RE 25 5 Btk
b 5t AR DL e A R R S RE R W ke
i A5 52 /I 2 el ) 0 ol R R 8 Bl B T 4 L (EL R A
PR RE PRI R G R KRB, A 2 LUK
BE MBS SR o 5 AR B, R BRI A 42 TR S SR
ARSI B D BE 55 1% AR 48 B iR B O AT AR R A TR R
PE R 2 AR L, T ) b 4 3 B9 i 22 00 A A% R BN AT &

ARV . KSR RE IR 5 R G L T R AW
Yy A4l &, R %8 (Passer montanus) 5 10 K 48
(Passer cinnamomeus) 1£ A [6) 2y [l WP 7] BE /A [A] 1)
BLAR Y T BE LI T, 5 BOHE 7 ) ol 2 180 M 1) B L
A MAERE BEAR R o D3 8 AE A5 TR R 02, Wl 5 T g
FTE 22 4 B2 4 2 00 A M Ry (358 5 EE A AE A i 22
— Wy b 4 B A 5 i 91 K A R DG 1Y R R
Canzs el T AR e ) 2 7 A O , T RE RN AR 4
V)55 2 D R A 5 2R 8 B W e O 4 R DG ) REAE
(2 bl T R ) HE 7 i 0 PR G BRSOk AR e e fk . X b
it oy ik b 22 R e R 7 AR M 2R A5 R AN R ) — A
J A

R AT S R VR 0 D RE 5 R G B S R
SR RE G PRI ARBE(R TR 8) (B Fh 4 JiE
MEMRNAARF S . XX AT G IR T 3 75 i i
Rl B 5t Il 500 b i 4 HICRR ) 08 22 B0 Ry R
T B /NI 2 B AL BCRE O R Y AT Gk



+ 478 - MG A - PR3 DR T AL B T ST 2 1 ST 9 4% 5 o0 A A Ry LR e TR R

RS METHHETHTAEEBEL KRS KEHZLERRESNER

Table 8 Results of phylogenetic nestedness analyses using the treeNODF conducted on the species-site abundance matrix for

all birds, forest birds and water birds in Nyingchi City and Lhasa City, China

treeNODF S.Fraction topoNODF
A B AR i3

Obs Prob Obs Prob Obs Prob
e R AT i 2 31.26 0.582 22.66 0.527 8.59 0.704
ETA TR ot SRRy 3 58.39 0.005 46.07 0.005 12.31 0.009
- R TR R 34.31 0.466 24.81 0.398 9.48 0.634
a LB A R 56.05 0.010 43.08 0.006 12.96 0.027
R T K R 39.80 0.584 35.00 0.565 4.80 0.652
E AT R 2 59.28 0.077 51.55 0.064 7.73 0.287
G R o Iy £ 3 45.01 0.037 32.19 0.047 12.81 0.052
EARI TR o IRy i3 41.11 0.311 33.45 0.243 7.66 0.591
— R TR B R 41.42 0.154 29.80 0.146 11.62 0.244
A RN 41.47 0.286 33.19 0.210 8.28 0.659
MK S 40.58 0.531 36.11 0.495 4.47 0.703
PLEE K 5 B IE 51.66 0.245 44.86 0.217 6.79 0.470
MR A S 24.96 0.860 17.51 0.844 7.44 0.866
AR T Ry v 40.51 0.354 31.11 0.388 9.41 0.261
— R TR R 29.91 0.712 20.00 0.734 9.90 0.568
EATR N 2 37.51 0.470 27.00 0.553 10.51 0.248
TR S BEVE 45.88 0.355 38.99 0.386 6.89 0.287
AT T 55.01 0.144 46.44 0.151 8.56 0.132
MR AT S 2R TR 35.05 0.418 25.31 0.390 9.74 0.539
PrpE T 29 SRR 45.71 0.151 35.85 0.158 9.85 0.201
KB R TR R R 32.95 0.530 24.28 0.46 8.66 0.739
RLE® T AR e 7% 42.56 0.253 32.92 0.224 9.63 0.427
MK SR 44.50 0.388 39.44 0.363 5.05 0.593
PLBETT K S HEVS 41.62 0.591 35.82 0.569 5.79 0.670

SR SN T e = T R NN T SIS 3 7
M2 TR A A D RE S R 2R TR R
RN B B 22 RE PR U R X 8558 o oo T A5 BT A 5|
KPR K R g kR AL T R T I
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QIR ETA G T A N R 2 = 2 P ek R i Ny
AU e R L R B RS2, R
8 (Circus cyaneus) , Rl Ry 33 86 5 28 ELUA 55 & 19 J) 35k
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