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Study on the functional evaluation and zoning of Wuyishan National Park
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Abstract: Scientific and rational zoning is critical to achieve multi-objective management and differentiated control in
managing national parks. However, current zoning methods primarily focus on hierarchical attributes. These methods rarely
consider the interconnections between various functions of a national park, hindering effective management and control of
the national park in later periods. Thus, it is vital to develop a more comprehensive zoning method incorporating multiple
functions of a national park. To bridge the gap, this study aimed to delineate functional zones and conduct zonal evaluations
of the Wuyishan National Park by incorporating four functions of the national park and evaluate ecological vulnerability
assessment. First, we assessed the four functions of the Wuyishan National Park: ecological services, species protection,
science and education recreation, and community development using InVEST model, MaxEnt model, and quantitative
evaluation methods. Second, we combined the assessment of four functions and ecological vulnerability assessment with
methods such as trade-off synergy analysis and self-organizing mapping neural network clustering. Third, we delineated
functional zones and conducted zonal evaluations based on the combination of comprehensive assessment of the four functions
and the ecological vulnerability assessment. The results indicated that the ecological services function of Wuyishan National
Park was in good condition in general. We observed that the spatial patterns of the ecological services function exhibited a

spatial gradient of decline from northwest to southeast. High values of the ecological services function index were
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predominantly clustered in the northern and western sections of the park, while low values were mainly observed in the
eastern area of Fujian Province. The species protection function is prominent. The spatial patterns of the species protection
function were heterogeneous in different areas of the national park: featuring high values at the core areas of the national
park and diminishing values towards the periphery of the national park. High values of the species protection function index
were concentrated in the central and western sections of the national park, while low values were found at the edges of the
national park. The functions of science and education recreation, as well as community development, were clustered, with
higher values in the southeastern area. Based on the comprehensive zoning characteristics, Wuyishan National Park was
divided into five functional zones: core protection area, ecological conservation area, ecological preservation area,
diversified development area, and ecological enhancement area. We proposed differentiated management and control
measures for each zone. This research provides strategic insights for managing and protecting Wuyishan National Park by

clarifying functional zones and guiding regional development plans.

Key Words: national park ;functional evaluation ;functional zoning; Wuyishan National Park
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Table 1 Weight table of ecological service function evaluation indicators

SR S5 DiE CRITIC 7 LETEES CRITICHHAL
Ecological service function CRITIC method Entropy weighting method CRITIC-Entropy weighting method
FHEARFFIIHE Soil conservation function 0.2325 0.6852 0.4588

JK IR F= T BE Water conservation function 0.2295 0.0729 0.1512

TAE A7 LIBE Carbon storage function 0.5380 0.2419 0.3900

CRITIC . 3 153 Ji% [8) A e PR SE AR AE T B Criteria importance though intercrieria correlation
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Table 2 Core species and sample size

O FD Core species 44 Scientific name AR Sample quanlily//l\
L Black muntjac Muntiacus crinifrons 9
ZEILF Pangolin Manis pentadactyla 30
K AN Large indian civet Viverra zibetha 29
/DR A Small indian civet Viverricula indica 41
M Black stork Ciconia nigra 15
1§ F M Chinese night heron Gorsachius magnificus 11
B Greater spotted eagle Clanga clanga 13
WM Blue-crowned laughingthrush Garrulax courtoist 12
5 4 #9 Yellow-breasted bunting Emberiza aureola 11
5 A HE Cabot’s tragopan Tragopan caboti 56
[ 5K BB HE White-necked long-tailed pheasant Syrmaticus ellioti 113
FRAEFK VDTS Chinese merganser Mergus squamatus 33
JK# Water pine Glyptostrobus penstlis 8
LZLEH Yew Tazxus wallichiana var. chinensis 6
541542 Southern yew Taxus wallichiana var. mairei 25

®3 HBYHEBEREITMNMERER

Table 3 Evaluation index system for suitability of scientific and educational recreation

HEN 2 ECL A FEARSYIE S 531 Tndicator classification and score U
Criterion layer Indicator layer 1 0.75 0.5 0.25 0 Weight
WAEMNE SO B >0.086 0.064—0.086  0.039—0.064  0.017—0.039  <0.017 0.2073
Intrinsic value SRR 53 >8 6—8 4—6 2—4 <2 0.0710

SO IREE/ 4y >8 6—38 4—6 2—4 <2 0.0856

HE7K R ES/m <500 500—1500 1500—2500  2500—4000  >4000 0.0691
NS I 2 S TE P BE B /m <500 500—1000 1000—1500  1500—2500  >2500 0.0895
External FFEERAEE/m <2000 2000—4000  4000—6000  6000—8000  >8000 0.1018
conditions I RR R 2% >0.416 0.307—0.416  0.171—0.307  0.060—0.171  <0.060 0.3756
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Table 4 Evaluation index system for suitability of community development

HEN 2 ECL AN FEARSY I S 51 Tndicator classification and score W
Criterion layer Indicator layer 1 0.75 0.5 0.25 0 Weight
H SR A R /m <500 500—1000 1000—1500  1500—2000  >2000 0.1218
Natural YR/ (°) <3 3—8 8—15 15—25 >25 0.0805
condition 4B 4y 3 2 1 — 0 0.1022

HHEE DS % >3 2—3 1—2 0.5—1 <0.5 0.1785
A N EBRE/(N/km?) >800 400—800 200—400 50—200 <50 0.3717
Production T B/ (km/km?) >2 1.5—2 1—1.5 0.5—1 <0.5 0.1191
conditions - WA M A UK H 5 i ﬁ%f@‘%}% ?E*wm\m Wit BA A 0.0263

R R A HoAl Ak it FEERL 5 Bkt
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Fig.3 Ecological service function evaluation result chart
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Table 5 Wuyishan National Park ecological fragility level area and proportion

A A 5 1 SIS PR B A km? HH/ %
Ecological fragility level Ecological fragility Index Area Proportion
WG5S Extremely fragile 0.0406—0.9466 2.08 0.2
FJE NG Severe fragile -0.2048—0.0406 184.59 14.2
HHEEIESS Moderate fragile -0.2867—-0.2048 399.71 30.7
TR EE S Mild fragile -0.3685—-0.2867 442.10 34.0
AHETS Not fragile -0.5438—-0.3685 272.48 20.9

Pl 8 Jiras , s L 5 el A 2 M S M R B A 28 90 2 18] 20 S R e, o S R e 0 X A 28 G s 1 A
7o, ARALER VU R P AR T A AL el DX 10 DX A A P A R, SR 5 8 P A s ) A B AR, 3
SIS PR AS 8] S0 A b AURAR I, 5 W R SR s (] b 2 B SRl v DXy, T iRt AR B9 oA A% SRy . ROk
B eSS X B A TR ATIE R A BN X R T & R A BT AR M, o A
BRIz XSRS i, 2 AR e B 5 X 2 L R A B 9 DX A R, 5 R s X
A DX R — 0, {EL P R g 53 DX 94 T AR 0 DR o B e 35 X 5 A B e 33 DX T I M 33 P AR b T AR R R Y
DX, o el DXL TR 173, % XSO B 8 19 25 ) 23 S Rk, oA 32 HLZ B A5 XA o B vy, 2203
A FECRATE % AR R AT ZE BB SR,

RS2 S NP W S5 528
- 13 -1 55
wis i N
s EERE S
BEHUE p BILER p

-AER

8 RRWERAEESHBME BN EHEEZESHE

Fig.8 Spatial distribution map of ecological sensitivity, adaptability and vulnerability of Wuyishan National Park
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Fig.11 Functional zoning map of Wuyishan National Park
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