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Abstract

Chatianshan Nature Reserve (CNR) was designated due to abundant
Oak forests, ecosystems of rare animals and vegetation. To reduce the
impacts on the trails, the carrying capacity was set at 100 users/day for
whole area; however, this management strategy didn’t consider users’
various needs, stakeholders’ opinions, and management system. Therefore,
the purposes of this project are to: 1. identify the major trails people use in
the area; 2. envaluate carrying capacities of the trails and discuss the
capacities with stakeholders; 3. develop trial monitoring system and
management strategies.

Through two focuse group meetings, this project identified 8 major
trails which were surveyed and monitored. In addition, the carrying
capacities of 5 trail systems were futher evaluated, including North
Chatianshan System, South Chatianshan System, Lalafufu System,
Tamanmayque System, and Fubayueling Hisoric Trail. Trail monitoring
results indicated two trails, Hewebecha trail and Balintaman trail, were
impacted most seriously. Based on the monitoring reults, management
policies and strategies were suggested.

To reduce the negative impacts on the trails, three trail policies were
suggested, including practicing carrying capacities for the trail systems,
replacing route for Muwuyizhu section, and rotating days off for the trails.
Servaral trail management strategies were suggested for the practicing trail
carrying capacity and trail impact management. Furthermore, three phases
of trail management were suggested, including preparing phase, executing
phase, and reviewing phase, to practice the trail management policies and
strategies.

Keywords: Chatianshan Nature Reserve, trail impact monitor, carry
capacity
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CD # % : CRe(%)=(Cd-Cc)x100/Cd
Cb~Cd 2 A< T2 $REFHEFERER » Ca~Cc 5 Bl
RRZIEFRER -
£ % &R 'F 1F HRa(%6) HRe(%6) + ™M & = RIE & %P 4
BplBE2Z o TEF R AFE NS R RS RS
(height reduction, HR) 2 383+ 5 2. » 2 ;84T ¢
AB # ¥ : HRa(%)=(Hb— Ha)x100/Hb
CD # % : HRc¢(%)=(Hd— Hc)x100/Hd
Hb Hd 3 A X BB R %1ed 2. T35% & > Ha~ He 5 %

R 2 2103 R -

2 EBR R A F Hla(%6)/ Hle(%6) © 4 Li# 38 2 3FH &5l
L ®P 4 BRIBE2 SAR > Y SN R
4v & (hardness increase, HI) 2> ;8 3-8 2. » 2 7840 F
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CD # % : HIc(%)=(Dc—Dd)x100/Dd
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3.4 7.1 15.4 7 0.0 0.0 2.8

9.1 11.5 15.2 8 -19.0 -15.8 -3.1
31.6 12.0 17.1 9 5.9 -44.4 -14.6
18.8 3.3 10.3 10 7.7 24.0 -19.5
33.3 0.0 -6.7 11 20.0 70.0 20.6
16.7 40.0 0.0 12 273 36.8 -4.7
18.2 42.9 8.3 13 -42.9 -18.2 -19.4
0.0 0.0 108.3 14 -50.0 -70.0 3.1

20.0 0.0 20.0 15 20.0 0.0 -12.2
64.3 25.0 20.6 16 14.3 333 -12.8
333 0.0 -5.9 17 -20.0 16.7 -11.1
33.3 0.0 3.1 18 -50.0 -50.0 233
18.8 0.0 18.5 19 50.0 60.0 9.7

(=) = HEEHY

EREARARTR I PR 20T T L HE 308, 2 ik
REARSF 2] G RAERBAY CF L BB 7 R
BT R B 10, LR TT R A 3, 5 f e T
SRR AL ENA BRI T B HF 2237,

SR T EELHE 146, 5 f O EARDE L > T B
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§ i R R BT g ) -

2005 T R B 2 R T iR

AB(H i % )L 51 . EY CDCH § ¢ ) %358

BARER BPART 2HRTA L BRRER EFRRT ARTA
CE)  EFO) A E ) SEC)  SEO)  H e F )
61.1 333 56.3 1 0.0 5.6 -4.0
35.0 0.0 -6.2 2 21.4 235 75.0
-10.0 0.0 -17.4 3 12.5 -16.7 66.7
16.7 16.7 0.0 4 9.5 0.0 -50.0
29.2 37.5 13.6 5 0.0 20.0 45.8
27.3 71.9 64.3 6 21.1 7.1 -25.0
12.2 0.0 -19.5 7 25.0 0.0 94.1
-8.3 0.0 76.2 8 8.3 76.2 68.4
14.8 16.0 100.0 9 14.8 26.7 35.0
4.2 -12.5 50.0 10 0.0 0.0 20.8
16.0 25.0 27.3 11 3.7 0.0 242
23.1 16.7 13.2 12 0.0 27.3 0.0

(~) %8 229§

EHERRE RSO 2 TEEEEHYE 111, 24
RITEEEEE2HES 6010, 2 M BERFSF L EE o 154k
BREMFZBHRBRET ORFREE EEHE 36,5 B
FREIETIH IO LERET BRI R T EEHE 3
4610, 82 LRI 38 22 HF 910, 5 f & o fgEaangic o

T EHER R AT R
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%26, % 2 2 2 BT oL

ABH § £ )" 58 s 42 COH i + W) * 35
HRRER BFART JERTR s BRRER EFAAT JHGTA
SE REO) ) TERR L aon %) A F%)
-15.4 36.1 18.8 1 8.0 6.7 0.0
21.7 21.6 108.3 2 10.0 4.2 40.0
33.3 -59.1 -10.5 3 34 60.0 10.0
26.1 94 -12.5 4 6.9 11.8 212.5
22.2 26.8 112.5 5 -3.6 8.1 75.0
15.8 -31.0 -4.8 6 -12.5 12.5 0.0
12.5 18.4 333 7 14.3 94 5.0
5.9 26.5 29.4 8 10.3 9.7 41.7
12.5 19.1 353 9 6.9 18.8 -22.2
62.5 41.7 -10.5 10 -25.0 0.0 -5.9
-30.0 19.4 31.6 11 0.0 0.0 59
15.0 3.0 17.4 12 4.5 6.3 46.7
31.6 5.7 40.9 13 9.1 10.7 9.5

= R Sl
FrEFE2019 & 1% 3 4084 iﬁ;ﬂ*éﬁ/mﬁggﬁ M2k
BN ERARE 111 BHRBE e ¥ ZiRfS4 P AL VR 2 A N GE

o

RS
%
"“?
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(-) #Er S
GRS I L R R S S L
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PlER BT 0 g BT AE 5 071lemem o G AL P RE

W T B g b o BT iR B G P R P g £ 2

E AR SRS (TR 1 2 t) mRBEpE L R AFT

Rl 20 ¥ B € i Ex e

% 27. AR A 4B g 3 RARS

=R — Boafi RBafi THEEGH THEREHF THEFHIE-

gL Ist 2nd (1st) (2nd) (2nd-1st)
1 200 16658 16879 83.290 84.395 -1.105
2 200 11022 10940 55.110 54.700 0.410
3 170 11101 11315 65.300 66.559 -1.259
4 160 12529 12853 78.306 80.331 -2.025
5 120 8059 8160 67.158 68.000 -0.842
6 240 19763 19767 82.346 82.363 -0.017
7 190 16307 16542 85.826 87.063 -0.256
8 160 13719 13760 85.744 86.000 -0.256
9 120 11339 11317 94.492 94.308 0.183
10 240 19806 19715 82.525 82.146 0.379
11 240 16853 16878 70.221 70.325 -0.104
12 190 17340 17494 91.263 92.074 -0.811
13 170 16117 16454 94.806 96.788 -1.287
14 160 12178 12384 76.113 77.400 -1.287

A3 EREET I G ff £ £ 2 B {o(1st-2nd) -9.952

Ay EREET I G ff £ £ 2 T 5(1st-2nd) -0.711

il A FiuERRe s E-5 cmlom e

2. TR G F=Re HF/T R i cm’/em o
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(=) kimAEHE

KBAEHEAR B E L 0 RELR KRR 2R

-&3‘3\

CR o SRR RSB ER L 0 2R 11 BE ORI Rypa T

(8 & - B PlEIRE T 0 B ERT S RE S 0330cm’/om o H
FEMEMERY AT RIEE2I 45 0 T EMNFS ~ 35

Fv g LB R T o T AR R R ARG BT o

428, kiR& B E 2 M R4S

=Rl — Bofi Rafi THEERH THEREHF THERHIE-

gL Ist 2nd (1st) (2nd) (2nd-1st)
1 110 9634 9453 87.582 85.936 1.645
2 100 8050 8305 73.182 75.500 -2.318
3 140 12026 12490 109.327 113.545 -4.218
4 120 8736 8895 79.418 80.864 -1.445
5 100 7270 7240 66.091 65.818 0.273
6 100 6879 7105 62.536 64.591 -2.055
7 70 5961 5777 54.191 52.518 1.673
8 90 5200 5163 47.273 46.936 0.336
9 100 6997 7061 63.609 64.191 -0.582
10 110 9037 8888 82.155 80.800 1.355
11 110 7674 7486 69.764 68.055 1.709

T3 EREET IR G fF A R 2 BRfe(1st-2nd) -3.627

3 ERIEBT R G f £ & 2 T i5(1st-2nd) -0.330

oL AR e Eo i em’/om e
2. TR G A=A FF/E A H i cmdem -
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(2) 7 ERMAE
SRS FAEA AT L2 B S RL B R

RELL HM Lz kgl 2R 12 BERIE MK L AT HER

-F;’ﬁ:%vzmﬁxzi‘}fa’"ﬁ}ﬁ’lﬁlﬁ fedE Ak e R A j_-}-l’-i‘ﬁp\ » BT 2 AR F
oA E s L - PR RIERBET 0 HE ER TR L

0.069c’/cm > 5 AFF g W R B e i o I DAL KA e RS

BB & F R (Y ATER o

% 29. 5 BEMAE 2 RIAESR

il . Eaf Foaff THEEafH THEHF TP HFLE-
13 1st 2nd (1st) (2nd) (2nd-1st)
1 110 8550 8776 77.727 79.782 -2.055
2 80 7045 7034 88.063 87.925 -1.850
3 140 12537 12796 89.550 91.400 -1.850
4 140 11259 10764 80.421 76.886 3.536
5 140 10982 10865 78.443 77.607 0.836
6 90 8050 7995 89.444 88.833 0.611
7 60 5491 5339 91.517 88.983 2.533
8 110 8848 9041 80.436 82.191 -1.755
9 70 5258 5343 75.114 76.329 -1.214
10 90 5267 5121 58.522 56.900 1.622
11 120 8813 8992 73.442 74.933 -1.492
12 90 6218 6374 69.089 70.822 -1.733
g EpIEET 58 G 4 R 2 B {r(1st-2nd) -0.823
T RIBET R G fF £ B 2 T 35(1st-2nd) -0.069

oL AefAERERs FRE E2 i em’/om e
2. TR G A=A FF/R A i cmYem -
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() B4 HE

RIEEBHEAED A REFLT K FNLER (ERIE
AeBE ) 4B Lz AR B E Lz A8 2R TG 15 B E R
B kpadw s - NHE RERET 0 HEFWT P RE
0.525cm’/cm> A & B¢ AaFEIA LI Ll d e R > R A
FEAREXaEX Ly Le aiplas > aarhglsaipy B
TS R R BT o

% 30. 3B E B HE 3 E S RAET

& R R Baf Bofg THoRaf Tofdaf TR HL8-

LS Ist 2nd (1st) (2nd) (2nd-1st)
1 110 6992 7189 63.564 65.355 -1.791
2 130 8120 8138 62.462 62.600 -0.138
3 130 8890 8921 68.385 68.623 -0.238
4 120 5920 5664 49.333 47.200 2.133
5 100 8947 8992 89.470 89.920 -0.450
6 170 15937 16075 93.747 94.559 -0.812
7 150 9783 9675 65.220 64.500 0.720
8 240 18067 17987 75.2779 74.946 0.333
9 160 12671 12828 79.194 80.175 -0.981
10 190 16295 16729 85.763 88.047 -2.284
11 90 7927 8096 88.078 89.956 -1.878
12 180 11148 11307 61.933 62.817 -0.883
13 100 10152 10203 101.520 102.030 -0.510
14 80 5172 5305 64.650 66.313 -1.662
15 210 17380 17260 82.762 82.190 0.571

T3 EREET IR G fF A R 2 B fe(1st-2nd) -7.871

Ty EREET IR G fF £ R 2 T 35(1st-2nd) -0.525

il A FEEREER FREEZE cmiem e

2. TG F=Ee H/L AR > =3 cm¥em o
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(7)) BEERHE

PrEghEARp Pl b8 RES Lz 48 242
fd 2 IARKIS BERIE Eypa T L - D RIER T
# i AT o R 5 0.305cm’/em o o E BT L A LR
BAFET RN LEPPLF LT A AT L
SARE U MRS R R TR

531 3B RN E I HPRAER

& R R Baf Bofg THoRaf Tofdaf TR HL8-

LS Ist 2nd (1st) (2nd) (2nd-1st)
1 90 7425 7614 82.500 84.600 -2.100
2 100 7932 7801 79.320 78.010 1.310
3 130 11042 10769 84.938 82.838 2.100
4 130 10906 10896 83.892 83.815 0.077
5 120 9288 9346 77.400 77.883 -0.483
6 90 7854 7764 87.267 86.267 1.000
7 100 8329 8440 83.290 84.400 -1.110
8 120 8744 8803 72.867 73.358 -0.492
9 140 11388 11463 81.343 81.879 -0.536
10 160 11221 10786 70.131 67.413 2.719
11 180 12169 12668 67.606 70.378 -2.772
12 220 12645 12792 57.477 58.145 -0.668
13 140 9744 10005 69.600 71.464 -1.864
14 240 15473 15768 64.471 65.700 -1.229
15 120 9040 9104 75.333 75.867 -0.533
T RIET IO G A A ﬂyﬁjquumm 4582

Ty ERIEET IR G fF £ R 2 T 35(1st-2nd) -0.305

oL AefAERERs FRE E2 i em’/om e
2. TG fF=Rs F/X A E =i cm’em o
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(=) R2HEHE
PR AGFHFEABART AAFELLE LT RGP L &8
é“‘i'ié« ALz 48 2AEEE N9 BERIE R Tl - S
Rl b 0 i BT RE S 0308cm’/em 0 Hip FplEE ]
SAE SRR E LT TP LT B ik TREL6 1 19 B
DREEHEMRY > RIFAE L EEXIRRLE LT apiSiET o WL

LA o B AHE PR REBR TR

Z 32, P X A 3 OE P RARR

il - Bafi Bofp THEaf TP TR HLR-
LS Ist 2nd (1st) (2nd) (2nd-1st)
1 150 10554 10601 70.360 70.673 -0.313
2 190 16068 16234 84.568 85.442 -0.874
3 150 12037 11955 80.247 79.700 0.547
4 110 7678 7570 69.800 68.818 0.982
5 70 5186 5115 74.086 73.071 0.982
6 90 5231 5375 58.122 59.722 -1.600
7 90 4842 4748 53.800 52.756 1.044
8 100 7548 7593 75.480 75.930 -0.450
9 80 6083 5895 76.038 73.688 2.350
10 100 5917 6097 59.170 60.970 -1.800
11 110 6627 6869 60.245 62.445 -2.200
12 150 8959 9033 59.727 60.220 -0.493
13 90 6624 6734 73.600 74.822 -1.222
14 80 6275 6073 78.438 75.913 2.525
15 100 6605 6818 66.050 68.180 -2.130
16 100 6043 5964 60.430 59.640 0.790
17 120 6888 7129 57.400 59.408 -2.008
18 90 7021 7189 78.011 79.878 -1.867

—_
O

110 6697 6713 60.882 61.027 -0.145
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£l Baff Baff THRIHF TR HF TR HLR-

R
LS Ist 2nd (Ist) (2nd) (2nd-1st)
”T?E’ih%liﬂé 5 78 Z B 2 4 ie(Ist-2nd) 75.851
I8 T R 6 4% £ B 2 T #5(1st-2nd) 20.308

1B e A :"a éa%ﬁi‘é&%ém Fae Hixi cm’/cm ©
2. TG F=Ee H/L A > =3 cm¥em o

TS EARE TR REE LT > BHEGEL L2 A2
ARG 3 AL 0 K 12 B ERIE - RIRA FREE - DR P
om0 HhaE BRI RE F L173em’/em o A AR R R B F o
B LY EEEGH LA EE L BT BBEA R TR R A
Lisigfz gd o RHBEP D2 =FFBEARa AT ERIN L2 4P
R R SER SIS S SRR SLUE </ SO 5 S
EHT 2T R G RATL BT R S R

4033, 7 BEER HiE 2 M R4S

Ll . BEofi Roff THRGH THEef THEIHIR-
2 Ist 2nd (1st) (2nd) (2nd-1st)
1 240 11062 11010 46.092 45.875 0.217
2 190 11535 12117 60.711 63.774 -3.063
3 200 13449 13775 67.245 68.875 -1.630
4 150 10000 10258 66.667 68.387 -1.720
5 270 20119 19924 74.515 73.793 0.722
6 210 13606 14068 64.790 66.990 -2.200
7 180 9742 9988 54.122 55.489 -1.367
8 180 12219 12282 67.883 68.233 -0.350
9 230 18406 18624 0.298 0.324 -0.026
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£ R Bafg Bos THORRHFE TORGH THRGHLE-

R
LS Ist 2nd (Ist) (2nd) (2nd-1st)
10 140 8563 8749 61.164 62.493 -1.329
11 230 15909 16593 69.170 72.143 -2.974
""""""""""" 12 170 12973 13034 76.312 76.671 -0.359
TR R G ff £ R 2 B qo(1st-2nd) -14.078
W?iﬁ&lbém%iﬂalbﬂwm® 1173

ol B EuREReFRE 0 Eim i em’em

2. TG f=Ha F/A A Eii cm’em o
(~) ZE22HE

R 23 ACEp R Lz 28 BB ERTE L2
PAREX I3 BERGE RHGAFTH L - hBRIEGET > B
EH T R S 0352em’/em 0 A E R R BALEER T A
FIpt g Loxewn kPO PPETAFBERE AP L AR HE D T R
PR REAE A PR AP ISR 0 A0 L KE L LT o

2034, BER £ B HE 2 MR

&R R Boafi #Hoff THEaH THEEefF THoda LR
2L Ist 2nd (1st) (2nd) (2nd-1st)
1 90 7748 7705 86.089 85.611 0.478
2 100 6973 6854 69.730 68.540 1.190
3 120 8845 8634 73.708 71.950 1.758
4 100 6297 6523 62.970 65.230 -2.260
5 120 7571 7686 63.092 64.050 -0.958
6 110 7200 7271 65.455 66.100 -0.645
7 90 6831 6923 75.900 76.922 -1.022
8 110 6681 6724 60.736 61.127 -0.391
9 100 7501 7681 75.010 76.810 -1.800
10 150 10695 10474 71.300 69.827 1.473
11 130 7962 7777 61.246 59.823 1.423
12 110 6637 6852 60.336 62.291 -1.955
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£l Baff Baff THRIHF TR HF TR HLR-

R
LS Ist 2nd (Ist) (2nd) (2nd-1st)
13 130 6142 6384 47.246 49.108 -1.862
ToRlBET A G i £ R 2 B {o(1st-2nd) -4.570
“tF £ RIBET 158 5 fF £ B 2 T 35(Ist-2nd) -0.352

LR L EERE AL H2 L omiem o
2. TG F=Ee H/L A > E =3 cm¥em o

o~ FARR

RERBAFIZ IR LIPS DERE - Sd A KL RE
RIVIAABRE B2 L p REFTEY LA R ARG 2
AR O RR G FRE o #4542 L (ARERI A L)
FHEAL(AKEF LT I3 L) PP GFTRBY L IR
PLOSEE L (A REF LT IEE L) HREATTZHE 5
RAEHE -3 FBERHE PP AFHE - T HFELHE o

AR L TR LRG> PHFETE LRI L RERT &
WORBRZEL - AFARRR T AL Ty % 5 A&
BoOERMEIEIIIOGRBE KT TR Y L A )
REDR G D LHERFER R FFEELGDR G R
EHRERE Y BAFEUF R DG R E Y g

L1 21 Jy
b5 o
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g (AR L3R LT AR
B |24.799241, 121.430397

L F 9200 R

AERRALFER LS B

[

Bk [24.79005, 121.44478

s BAE L > FH2 ARG F A BAE 102 5 30
S

B 24, A 46X L R AR AARB R R
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Bl 25, 2 6% L % 549 JAk & g
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Ak 24.79544, 121.42398 Ak [24.687405, 121.415439
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450 2 AR BT X
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5] e

FRE AR Y %%kfﬁ?fﬁé%ﬁﬁwf%?‘ﬁ%&%°
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SEURE S SR SO - T SN S
i

UG AR ERALEHE G K AR R 2
ARE AV IEHE AL ARAETREP ZAEHE RN

T ey R LR

B L
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7 B PR BB SBIRDT AL WA T AEEFR BT
ENREYF CBHANTE CRBEREDBEFRANFR LS
FEFRFRTECBYI NI RRAERE S LT RERTY

Fena R B FRENT S ME G f AP ELR

N
A
5
o
i
"“?
a‘\
e
ks
%
peic
N
=i
W
gh‘(
A
B
&
Q
a8,
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g a4 L g [2FEX 0
e ¥ 24.773599, 121.412569 B (24.781577, 121.409041
PN R ENE B

3 AR 75 = Z = 55!

ST | ¥ |ig T A
B 24.713209, 121.437156 B (24.712018, 121.437807
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o

+ Kk

\

; '7J(;fr%‘} %ﬁl« pL‘p \:/{\—l—’%i—%?mﬁ" E] 2019
£ 1~10 ' 2F 7R e A Hcdpde™ o Riypdicdp ot 0 Kk 2

KB A3 154C3 179C 0 3

n>»

£ 43 8.6mg/L 3 89mg/L > fadk &
%728 3 7.84 %354kl § & 43 028NTU % 0.39NUT » ¥ &
/i %+ 30.0ps/cm % 38.4ps/cm v For kiR 2 RS S S FE o

% 35. KRR R RERE KR

kiR ¥ Fadk R R

C mg/L Ph NTU

- = 15.4 9.0 7.84 0.28
¥ - = 17.3 8.9 7.60 0.27
$z = 17.9 8.6 7.28 0.33
¥ = 17.7 8.7 7.36 0.39

N Ehamp g

AR OEAERY FL A REFI(RY TR KR E) S
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