2198-2210 LA A S FEI7TEHE 1M
11/2020 PRATACULTURAL SCIENCE Vol.37, No.11

DOI: 10.11829/j.issn.1001-0629.2020-0341

TP, B, RN, SR, Yk, MR, S, b FE T BIOMOD HEYR X B 5 A LR, 2020,
37(11): 2198-2210.

HUANG B, YI S H, ZHANG X Y, MA Q S, XIANG B, DU J X, MA J H, SUN Y. Distribution of Ligularia virgaurea in the source region
of the Yellow River based on BIOMOD. Pratacultural Science, 2020, 37(11): 2198-2210.

EF BIOMOD WEEXEREETH

Fok!, ERE, KA, BEL, @
wEZY, D', B oL

. BB K N 55 A B PR BT FU BT / MO ER R 5 2% e, Y175 R IM 226007; 2. 7 8 44 7% 7 M 5L B 3, 75 43 % 45 8113005
3. HEPRAT AR 0, HER 401147 4. B R BCF 5 5 OEMAE B, 17 K& 116018;
5. T E T M N RS A AT BRI B R, E W B4 811300)

7

WE: AARRETHFRSARALE, BAIKERBUYSZER ., &F %5 Ligularia virgaurea) J™ 32 5 T % 7T &
R, RMRHZERRERFTHRLEE, FRARKRAABIBPRS AR TENORIZSZLEZ —, BB A T TE
ERHRENELSRAHMAE, MBZXRE. SHE. RAFALENFRALIZRANBE, ARZAHAANE £
T+ R 89K T A P B AL 4l F= 5 #7 & 4% (Fragmentation Monitoring and Analysis with Aerial Photography, FragMAP) *f #%
FAREZFEEO»ALFABAL, RRAIAERBBBA)S5000 A FRREFTEEHL/RGEERE, AT
4 4 % HF AL (biodiversity modelling, BIOMOD) # & £ & F &, KM 10 A RABABEMZR BRI ZFEEHELSHF
AR B E ST A AR T ALK v, 4R A 1) BIOMOD #E AR TAM 69 R 2 M Aeig £, REFAMAEE; 2) ) L3gE=
)2 BE A (generalised boosting model, GBM) TR M 3% 7T /R K % 7 & & % 31 % £ 9 2R & 4F, M M ALA# (random forest
model, RF) B A M 4t 2 W F M A R ko F, 2EFHFEETASFG IR EZA AR 2 —LHABIEH
(normalized difference vegetation index, NDVI) sz K16, F¥MEAEE . FFH %M. RA4FHH. REFTHEHS. RE
BEAKRF; HABAZHLIFRATEEIFLANE M, LARRRFPHRGAARKR, AFLEMT HTRERFE
BN ESHRAFIE, AR—FTARAERETFLEFN, SEANPENGILF TERBERIE LR, CAHAZERE®RE
BRGFAFALGTHEELRREHFRE, R, KFZAH M FragMAP 2 A KRR EAFEL— . HEAFF K, R
X, MHEFHGMAAB A, T4 BIOMOD BA R AL . ALK IELM, AT AZRASRAEN S HRGIR
Fatk AP RAR T #5 E A T

KR AR AR FragMAP; RAM; AETA; FHBA

XIS A XEHS: 1001-0629(2020)11-2198-13

Distribution of Ligularia virgaurea in the source region of the
Yellow River based on BIOMOD

HUANG Bo', YI Shuhua', ZHANG Xinyu', MA Qingshan’, XIANG Bo’, DU Jiaxing’, MA Jianhai’, SUN Yi'
(1. Institute of Fragile Eco-environment, School of Geographic Science, Nantong University, Nantong 226007, Jiangsu, China;
2. Grassland Station of Huangnan Tibetan Autonomous Prefecture of Qinghai Province, Longwu 811300, Qinghai, China;

3. Chongqing Climate Center, Chongqing 401147, China; 4. PLA Dalian Naval Academy, Dalian 116018, Liaoning, China;
5. Enforcement and supervisory bureau of agriculture and animal husbandry of Huangnan

Tibetan Autonomous Prefecture of Qinghai Province, Longwu 811300, Qinghai, China)

Wi HER: 2020-06-28  #EFHHER: 2020-09-17

EEWB: HiEE ARRFESEBIME (2019-2)-7054); EZE ST LRI H (2017YFA0604801); EI 5K HARE = £ & H BT HE (31901393)
FB—EE: W (1997-), B, WHIBEHEA, EEARE, 50770 I E SR . E-mail: 1722021010@stmail.ntu.edu.cn

BIEEE: 701984, B, WEEHRIURN, BIEEE, #d, R hiER 58, E-mail: sunyi@ntu.edu.cn

http://cykx.lzu.edu.cn



011 P 2. BT BIOMOD ) 5] V5 [X % 7 52 5 4 A 2199

Abstract: The source region of the Yellow River (SRYR) lies in the northeastern Qinghai-Tibetan Plateau. The SRYR is a
typical alpine region that is fragile and vulnerable. Ligularia virgaurea, one of the main toxic weeds, is widely distributed in
the SRYR. There are few studies on the spatial-temporal distribution of L. virgaurea at a regional scale, and the most
important limiting factor is the lack of broad scale, precise, and efficient monitoring methods. We proposed a practical
method based on unmanned aerial vehicles (UAVs) and a widely used species distribution model, BIOdiversity MODelling
(BIOMOD), and tested it to determine the distribution of L. virgaurea in the SRYR. During the growing season of 2018, we
set 208 working points using the self-developed software-fragmentation monitoring and analysis with aerial photography
(FragMAP) and obtained more than 5000 aerial photographs in the SRYR. Based on the data, we simulated the distribution
of L. virgaurea using the 10 models in BIOMOD. The results showed that: 1) BIOMOD could reduce the uncertainty and
improve the prediction performance of L. virgaurea distribution; 2) the generalized boosting model exhibited the best
performance in predicting the potential distribution of L. virgaurea in SRYR, while the random forest model was the best at
predicting its distribution in the future; the main factors affecting its distribution were the microhabitat (maximum value,
average value, and ranges of normalized difference vegetation index), annual average radiation, radiation in cold and wet
season, and precipitation in the wet season; and 3) climate warming may increase the distribution of L. virgaurea in SRYR,
especially in the southeastern central area. This study described the spatial-temporal distribution of L. virgaurea, which
provides basic data for estimating the damage rating and for implementing prevention measures in a rational and timely
manner. Furthermore, it could provide a scientific basis for the sustainable development of grassland ecosystems and animal
husbandry in the SRYR. Meanwhile, the UAVs-based monitoring featured with long-time, large scale and high precision,

provided abundant data and a new method for biodiversity research and conservation in the alpine grassland ecosystem.
Keywords: species distribution models; FragMAP; unmanned aerial vehicle; climate warming; grassland degradation
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Figure 1 Sampling points of Ligularia virgaurea in the SRYR
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Figure 2 Belt mode based on FragMAP
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(a) the aerial route of the belt mode of the FragMAP system; (b) 15 routes were randomly selected, and 6, 7, 10, and 11 waypoints were selected for

quadrats; (c) the aerial photograph of the quadrat area.
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Table 1 Statistical results of 9 models of BIOMOD based on TSSAUC

H R IS4 H True skill statistics

Hi 22 T #X Area under the curve

A Model

“FME PRt 2 A5 5% ZH Coefficient “THMH PRt 2 A5 57 Z 4 Coefficient
Mean Standard deviation of variation Mean Standard deviation of variation
Y PR T
gefe?ﬂlﬁfjf fﬁdiﬁve model GLM 0335 0.174 0.520 0.667 0.087 0.130
- i .
i%iiifriﬁ%% mﬁgﬁf;agzg& 0.846 0.036 0.042 0.948 0.016 0.017
:f;iﬁ@jiT%%Aaa“iﬁcaﬁon 0.690 0.086 0.125 0.889 0.034 0.039
Iﬁifffﬂﬁfi%’mﬁ“al 0.424 0.170 0.401 0.729 0.109 0.150
iﬁﬁﬁiﬁj\fﬁfﬁe’ SRE 0.612 0.068 0.112 0.806 0.034 0.042
fﬁﬂﬂﬁ@%ﬁf lexible 0.774 0.033 0.043 0.909 0.024 0.026
ig;fggﬁffgﬁgﬁf& 0.785 0.142 0.181 0.925 0.046 0.049
BEMLAR B Random forest, RF (821 0.052 0.063 0.933 0.029 0.031
SRt Maximum 0.429 0.058 0.136 0.706 0.022 0.031

entropy, MaxEnt
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Table 2 Importance ranking of factors that affect the distribution of Ligularia virgaurea

B2 K7 Environmental factor
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BB 7 P35S Wet season average temperature
#4215 P Radiation seasonality
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%
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31

1513 Highest temperature
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0.244 2 6
0.239 1 7
0.230 7 8
0.214 6 9
0.2102 10
0.197 9 11
0.188 5 12
0.1872 13
0.1819 14
0.1715 15
0.167 2 16
0.1657 17
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Figure 6 Random forest model-based prediction of the future distribution of Ligularia virgaurea
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