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Abstract: Community structure and dynamics is the core content of community ecology, and the prediction

of population is one way to study the community dynamics. This study attempted to establish a neural
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network model based on BP neural network model in the rodent communities in Alasan desert area from 2006
to 2014. Through the simulation study and the establishment of the model, BP neural network could achieve
the simulation and forecast the dynamic law of the number of rodent communities. Taking Alasan Desert as a
test area and the number of rodents as the research object, this study used mark recapture method to monthly
monitor the catches from April to October from 2006 to 2014, count the minimum alive number, and set up
BP neural network prediction model. Then, built the training network by the data from 2006 to 2013
minimum survival, and used 2014 year’s data for verification and testing. Through comparing hidden layer,
double hidden layer and triple hidden layer BP artificial neural network model. The results showed that: 1)
When the nodes' number of single hidden layer were 6, the maximum error percentage of single hidden layer
model was 16.13%, and the determination coefficient was 0.998 0 (P = 0.006 0, Table 1). 2) When the nodes'
number of the two hidden layer were both 6, the maximum error percentage of double hidden layer model
was 8.58%, and the coefficient of determination was 0.999 5 (P = 0.002 3, Table 2). 3) When  the
number of the triple hidden layer is 1, 10, and 7, the maximum error percentage of triple hidden layer model
was 5.87%, and the determination coefficient was 0.999 2 (P < 0.000 1, Table 3). 4) The forecasting effect of

the different hidden layer network model has been achieved. By comparing the maximum error percentage,

nodes'

the average error percentage, the decision coefficient, and nonlinear fitting rate, the triple hidden layer was

better than other two BP neural network models (Table 4). In this paper, the BP neural network model with

triple hidden layer was most suitable for the prediction of rodent population in Alasan desert area.
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Total population continue population of Northern Three-toed Jerboa, Mongolian Five-toed Jerboa, Middy Gerbil and orther rodents.

x1 REREE BP MM REMNRE

Table 1 Predict result and error of single hidden layer BP neural network models

4 J] 5H 6/ H 8 1 9H 10 JJ

April May June July August September October
SEJUME Original 14.00 33.00 23.00 24.00 8.00 10.00 6.00
ToIE Pridict 13.15 34.92 22.93 2521 6.71 8.93 5.41
#ix % 2% Absolute error 0.85 1.92 0.07 1.21 1.29 1.07 0.59
%25 [ 4y LL Percentage error (%) 6.07 5.82 0.30 5.04 16.13 10.7 9.83

ZipfRze = | S - BN I s RZEFH (%) = (HXRZE/SEED  -100%.

Absolute error = || Original - Pridict || ; Percentage error = (Absolute error/Original) -100%.

IR [ s 2 ks, R2=0.999 2 (P < 0.000 1), AT 10, FERRE RN AT, W )E
NI E = 2 B 2 SR P dh 450 4 B 1, Rl 3—1—10—7—1.
NZWEN 3, BB R a1, F s TR AN S+ 40, B/ MR ZEA N
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Table 2 Predict result and error of double hidden layer BP neural network models

4 ] 5] 6 /] 7H 8 H 9] 10 H

April May June July August September October
S Original 14.00 33.00 23.00 24.00 8.00 10.00 6.00
TMIME Pridict 14.73 35.83 24.70 25.92 7.32 10.28 5.68
#5017 Absolute error 0.73 2.83 1.70 1.92 0.68 0.28 0.32
22 H 45 bt Percentage error (%) 5.21 8.58 7.40 8.00 8.50 2.80 5.33

ipfieze = | 92 - BN I RZEESH (%) = (HEXRZESLNED  -100%.

Absolute error = || Original - Pridict || ; Percentage error = (Absolute error/Original) -100%.

*x3 =ZEREEM BP NN SR AN RE

Table 3 Predict result and error of triple hidden layer BP neural network models

4 H 5H 6 H 7H 8 H 9H 10 H

April May June July August September October
SEME Original 14.00 33.00 23.00 24.00 8.00 10.00 6.00
THEL Pridict 14.31 33.74 23.09 24.65 8.47 9.73 6.10
#axt iR % Absolute error 0.31 0.74 0.09 0.65 0.47 0.27 0.10
% 25 H 4) L Percentage error (%) 221 224 0.39 2.71 5.87 2.70 1.67

ZipfRzs = | S - BN I s RZEFH (%) = (HXRZE/SEED  -100%.

Absolute error = || Original - Pridict || ; Percentage error = (Absolute error/Original) -100%.

4 ARBEEZE BP MM MR

Table 4 Different hidden layer BP neural network models

BRREAS (%)
Max of percentage error

SPRIRZER L (%)
Average of percentage error

Coefficient of determination

WAL
Goodness of fit

BRRSE 107
Single hidden layer '
XXE_[;%/;E— 8.58
Double hidden layer

=REERE 5.87

Triple hidden layer

7.70 0.998 0 0.9409
6.55 0.999 5 0.9220
2.52 0.999 2 0.976 9




2 3] PR N BP AR 9 260 ek A s R R 1 TR 5T <233

3 e

AT, DNEER. KN RS R A
HEAMER. AR, SR RS
AR ER AR AT AE AN M, T R
— Bk K SURH Bk R A5 BRURO6S A 4 B 4 A R
s E LA YUEEH, A A4,
Tl i) 5 4 o) W 1A BP0 PR B 1 s e 123 5%,
DR I U0 S 1 52 A R P e T SR ) 53 e
B o HOLBFAEECEAE DA, AR
PR AMEECEAE ) H b n &, I 2006 ~ 2013
TEREC g Y, T SRR Rz AR
(I EELAT, P RCRIAS T W R 45 2

PR 2 A1 B A BRI S
FEARBRABUES R ILEA R, — A
KT 30 5 2 S ML A, KT 5 5 2%
IR IUE s AR, AReRaih T
G 3ok UL T AT Rk D AE S H i U
A Gtz 2009). M A% SCI ik 34 n ) 4% (1) 52
ARERE, HIRRE 2 ZEAUEA S, kA
LRI . — RN kA e S R, FEAR SR
N 12 i N AR TR E R 10 135 DA L, TEoME 7 5L
P DIE 2 5. AU EYEECH 3, FEA
O 63, FFE 2RI I ), DRI 2258 S U H 5
A I T e P9 2 AN A PR A ke it G i UL
KRG o MSEr b, B D 7E TR 1) 1)
FEAHVCHC, T AN e A S dl G isk Ul 45 7 Sk 1 2 Ak
Cili 256 2009) . A S ik 3 0 a7 2 2 0m
PR TCTT R, HUS T R I TR R . AL
ACATRICR EERT T AR AFEE BP f
W 25 A5 1 7 i 1 31100 2L 1k ) 50 T v g
MR, FERRAE] BP #H2 W48 SHL R A=
A5 25 DR B &5 65 1) J2 T e R AN [ B 2 R A 2 )
AR, IR AN 2 M 2 AT
TR AR T I PR e R 2 — o AT RTREAT
IR R L EAFAEAR Z AR Z A, AR AR T34
IRANFI SRR L) BP A28 ) 48 A 7R R 1
SRR RCR AR R ST T . AT A
9 BP WKL T ARGt iR, (AR 2411

fEREBE )2, BP WY 288 S o) ML AR 2R [ 3 4
7 CKIAE 2005) .

FRAE 2006 ~ 2014 4 Fi[ 7 3 5ic 4 14 5 4)
TR E B EAT TR T B, ]
A, SRR Yo REY KT 0.99, SRR
Mo —ERRE BRI RZE T L, E
PRI TS, B HOBSHL T s o B B e A
TR .

T A SRR T — N R AR AR R
gt, AN S A sh A, RS2 IR BT 1
s, ARADIFAEREE TR AT, DB
KIS, ASCHRE BP P b 28 Al ix b 3
G B, ARLFHOBTURITIIN T mh 5 S ie vk 4
H A AR N AR, P
T P = P B 25 J2 X 4% (P TIDNDRS 52, #fr T —
EREEN BP W4 B G A T AU T 5
W AT B P B A AR A
B AWEER AN TAETS 2T A 5t by 35
WA AR i T AR N AR DI SCRe, M
FRE. ARG, E1. WRRESER SN
PR A R ) AR, ERO BRI
o B JEAIT 5T BT 520 ) 2 B FAT 5T o A 28 I £
RN RS TR, TR RSO
e

2 % X W

Adamk P, Krd M. 2008. Climate- and resource-driven long-term
changes in dormice populations negatively affect hole-nesting
songbirds. Journal of Zoology, 275(3): 209-215.

Georgy S. 2014. Population and community dynamics and habitat
selection of rodents in complex desert landscapes. Mammalia,
78(1): 1-10.

Krebs C J, Gaines M S, Keller B L, et al. 1973. Population cycles in
small rodents. Science, 179(68): 35-41.

Leanne M H R, Christopher M S, Ray G P. 2014. Rodent populations
on the northern Great Plains respond to weather variation at a
landscape scale. Journal of Mammalogy, 95(1): 82—90.

Letnic M, Story P, Story G, et al. 2011. Resource pulses, switching

trophic control, and the dynamics of small mammal assemblages



+ 234+ 242k &E Chinese Journal of Zoology 52 4

in arid Australia. Journal of Mammalogy, 92(6): 1210-1222.

McCulloch W S, Pitts W H. 1943. A logical calculus of the ideas
imminent in nervous activity. Bulletin of Mathematical
Biophsics, (5): 115-133

Meserve P L, Kelt D A, Previtali M A, et al. 2011. Global climate
change and small mammal populations in north-central. Journal
of Mammalogy, 92(6): 1223-1235.

Rosenblatt F. 1962. Principles of Neurodynamics. New York: Spartan
Book.

Rumelhart D E, Hinton G E, Williams R J. 1986. Learning
representations by back-propagating errors. Nature, 323(6088):
533-536.

R, 2013. MATLAB 12 0 £ Ji 3115 SRS i, ALt AR
Rk, 278-307.

WY, RN, MONR, S 1993, ALk BURBEECE ) A TR0
WS Az 54, 13(4): 300-304.

WY, RN, FIAEAR, S 1998, ALK E S RRMEER SIS K
TRIBFIE. R =4, 6(34): 207-211.

PRSE, B, W3, 45, 2004. P95t B4y 38 i e - 20 ik
HIPESALMEE LR, B EaRak, 39(4): 27-34.

4. 2007, N LR 2 T R A S48, bt AU H i

#t, 1-54.

WESE, FMRE, SMAE, 55 2015, LT N AN M4 0 AR R
SRAR LA, R BRI R G0, 3T g RO K24 24 4R, 49(2):
190-194.

TSR, MR, ROARE, 4% 2015. T BP AN TH& M4 MW
Mo MBI, EASR, 35(12) 1 1-13.

KM, Dvi F, BN, 4. 2005, N T4 b g i J HoAe
AR N . A& 253R, 29(5) : 863-873.

Wi, wERE, BRANGE, 4. 2009, FZ R4 T2 SEB AT
Jbnt: AbathR R R iR, 1-76.

T, KNS, BV, 252001 25T TM 5208 SRR U &
AR RN Ao 2 0 5% 1) AR bR g ) A A AL AR RS AR,
31(4): 998-1008.

BRIBEAR, Bf4l, AFRISF. 2003, P 5t B 6 e 15w A Zh A v 45
F R SL 2 FEVEFIL. R AEAR, 11(4): 312-316.

AR, AFAISF, 2006, A4 T NSRBI 6 sh Wi % Jn)
A G R IE RN, AR, 26(3): 849-861.

gk AR, 2002 ML mlH LA OE R R PR, T E TS
19(1): 9-11.

IR, B, Tk, % 2004, ARLbEEARR, Jhant Bl
Hh s tL, 530-572.




