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Abstract

Torreya grandis is a unique economic tree species in China, which has rich nutritional value and
economic value. Zhuji County is one of the key production areas in China. By using geographic in-
formation technology and based on spatial data such as DEM data and soil type data of Zhuji County,
this paper will establish a multi-factor land use suitability evaluation system of Torreya grandis, in-
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cluding altitude, soil type and slope conditions. Finally, the land use suitability of Torreya grandis
in Zhuji County is divided into four grades: most suitable, sub-suitable, critical suitable and unsuita-
ble. The results show that the mountainous and hilly areas surrounding Zhuji County provide a good
environment for the growth and fruiting of Torreya grandis, while the plains that account for most
of the Zhuji area are not suitable for the growth of Torreya grandis. The land use suitability evalu-
ation of Zhuji Torreya grandis can provide certain guidances for the selection of Torreya grandis
planting areas.
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EHERARN R Z £, BARM. G WEAARELZ R R, FHER 3 E A 1 — R
LUTA, RGN ARBAT . TR DA R e B R G i 2 PR HIE R DARAS B AR
B E A R IR, AR I, I 2R . P EEREZA —— BB EAEANE
HERPRE D S, AR A HER ™ X2 —, IR R R A k[1] [2].

HAR TN a8, BN AR BH T REAT 126 T GIS A HIE A Had B R 0 A S E . R 445
FIBTFT, AR 5 B S X RIFEAR B 23 18] 0 A A28 5 IXRIPPAS AR, I 4 2 R ARG 4114 1) 2 R X
Ko XU TR IT, 2Rk B A ) o A AT B M e, RIS 23 6 PR A PR 2 HE - 20
B XA W LB e . 5 MRS T3 AT ER G AT PP, 4530 TR P A RE AT 3 E
FED KR W GIS A7 A UG B E 2 B I BUIRANAS R B 734, R BT FL X b, s DA
f X ) A HER R AT 4R T

AT BAE RS B ARG W LG EAE VAN TR . RHOE B AP R MBI A PR, DU
SE I R R E M R R IE s R R SR B SRAHILED, B RTR A2 S TR i
PEPPOY . FESRIEAN b, RS . AR AR AR Y 3 T e i R A @ A& HAR R, Rl R
BNV AR K3 T [3] [4]. BRI, JE AT B A A KIS, AAMELE R RGO ik AT &
HEFH M3 B PEPPAR, R0 BT B AR K I B B UOE R I & BONIANGE B D, X A A A R
RIS — €SB E, BIERHE LA R

2. WX
2.1, WARXEMIBEAE

WAL T LA B, T AL 119°53'-120°32", b4 29°21'~29°59' 2 ], 5 ANLERM T FIHF
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Figure 1. Zhuji County and its affiliated townships
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Figure 2. Topographic map of Zhuji County
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Figure 3. Precipitation map of Zhuji County
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Figure 4. Soil types in Zhuji County
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BT EIATBOL K v B 2 SR B B R KR .
AIFHiE BT DEM Kb P 25 o i A v B8 i i 32 P AT 1o P o R i B i 4T O Vs L AT A
BRI P e Y L T SR

32. MIRF*

FERTFE X 70 A 30 m x 30 m (AR Kt DLE AN AR 9 o A DRAR B SR AS L, R SEACH 7 A VA
firp, R AR ESN, A5 EFME KSR T REEER TS, &e A 2IEMEE B EY
I 2o Hor, A AR A B IE Bk R AR L AR E S TR IR 0 T2 (AHP) I 2525 Hoth 28 (K IE 70 45 SRR B 5

33 HFEEEMETFERRNERE

BHE, ZEAR, AW EE TR, NRERENEmEY, HOE KA —EMRRER. &
REF ™ S S HARKHK BRI A, IR 3R, R ISRSE SRR DI R, A — BT T E
() B ARG A PR, AL A e L | R VR S5 i 0 2 A A AT AR 45 S 7 B ) AR S R AR ROK
2 A AR AN U AR BET NI 21 REBEE RS T A A I A A A R
WU ILEER[5] [6] [7], ASCESE TilEhmBE BUE. Jm . HHESRA, 38 pH (. P URAME
58 = o S wW NSRS} 2Ry 2628 LIRS S A PSR

331 BREE

SR XA N BRI 2 X, IR T &K E B R AR ARNSH M. NS
SoAE L X A AR B A SRR M S R S Y, AR B R MR VG Dy 200~800 m,  F oA B 4R
(1) 75 5 A2 300~600 m, (5 2] T HT) 96.2%, 1.6%[MIFAE/> A /E 300 m LA ik i, BRI 2.2%(1)
FFHE 43 A FEME B 600 m LA E (¥ BE AT f, AP E MK 476 m (M AR /) A [8]. S H FEme X T4
REGIBE T A Y, ARHE A (75 FE 22 300~600 m, 783X e B St el 2 v, Al (6 78 RIEAH 0 T oAt ¥ L )
A, LR B A S AP[6]. AT, AR SO oG AR R R R VR R 4y, R 1R

Table 1. Altitude evaluation level table

=1 OBRESETNFRE

IR (m) <200 200~300 300~600 >600
R 1 2 4 3
332 WE

WA A K EERN R —, PN TR, KEFRK. hRERMHKE A EE
oM. E— MR b, BIRAEIR, HOKRE, S THEYEKER: mBEW e L 2 EEE, ARE
B, AR TEDEKOQ]. BFMEFREMGE LY, SRR 20°~29° (51.43%), HIKA
30°~39° (31.93%), #{X N 10°~19° (12.66%), #5rsr A T-<10°HHb[10]. PRIk, S 1A AH B3R b bk
BEATFPAE, A3 VAN SR 2 BiTR .

Table 2. Slope evaluation level table

=2 WEITNERR
ez 0°~20° 20°~30° 30°~40° >40°
WL 2 4 3 1
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FPE, DR 7 M S B 338 170 DR T 0 2 CABH S AN B OB, Ine 3 B

Table 3. Slope aspect evaluation level table

%3 WEPHEAE
i P8 ol
BEE T 4 2

3.3.4. §lx

AR T R AR AE KRR SE e i, EE RS NAE (AR A S M @ A ) —
SCHR I X A A A A XBEAT R AR A, R M I AR SR R AR 14.5~17.5°C, RN E
1000~1700 mm [6].

KSR T TSR B K B AR PN BB R 7 o 1 T 1A 1< 11°C~16.9C, 4ER%
JKE X 0] 1316~1718 mm., A~ 35 AAF B /K & B AH D& B MEVE I S R B ARS8 T Bt i 0 1
PR AGEE BV 2 TS5 03RRI bR UE[11] . AR AIE AR ST 24 TR B R A R T R o
4 FioR, FRKEFHRR > WZE 5 FiR.

Table 4. Annual average temperature evaluation level table

=4 FRHBTFNFRE

FEPERIR <14°C 14~15C 15~16.9°C

PR EL 2 3 4

Table 5. Annual precipitation evaluation level table

5. FRKETFNFRE

FERFKE <1100 mm 1100~1400 mm 1400~1600 mm 1600~1800 mm
PPN S 1 2 4 3
3.3.5. TEAR

TIRRBEALK . WA NUR S EEE . BB HEK R R P B A R R - T RE A
HEEMEPOEAE K, fEEre s, o TERAHE KN R BIEAE TR R A NE[12]. B HER S B 52 DL
BAMON R S, W LR, FEA A, 4, B, KL, WS,
TEMRZ TR 2, DASEIEE, SIS LIRS O R, R R I 7 — B0 3554,
W 6 fior.

Table 6. Soil type evaluation level table
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3.36. TEPHE
pH 1B 2 B2 M RE DX S 7~ B UAC, AT 52 M RE )RR S0 (09505 T, T R 2 B A I IR HE 2B A 2 .

FHE AR AR pH {E— BN 4.2~5.5, (H'EXT HIEAE N MR, 7F pH 18 4.5~8.3 X [[] N A8 R IF
. Hdr, PLpH{E 5.2 PLEAEE, (BAEE BERRE AR 5 P R 5 I 338 b AR K B B AR SE P2 A,
B ZE[12]. 358 pH B RER MR T s
Table 7. Soil pH evaluation level table
= 7. 13 pH EITENER K

3 pH <4.2 4.2~6.8 6.8~8.3 >8.3

G4 1 4 3 2

3.3.7. EEE MM EFNE

A KOE TV R kBt T MR M, R BRK. RERAVRI LR pH E, EHE
A HTIE (AHP) KA & AR LA o 328 F yaahp BAFHEAT IZ IR HT, R 2 G BB H w2 N
ERERE . FEARRSN R, HARE A& B, N E N ERAEKEESR T, #iEERN
Ik TT R

DASR TR 45235 [13] BT FE BURAE A — € R AR A1, P 3 o oo % DR 3 2 ) ARy 9 1 LR, ke 0 B PR 3%
MBS, MR RINTAERE, Hb SRR ES, 4 N TFHBEEEMMAMER Y 7, 3/RMMEE, 1
REFRFEE, 2 N THE . RJaFEEEEEFNE TS TER S R BREE 042, HE
0.19, ¥ 0.07, +3E27 0,12, +IE pH 1 0.05, “<iE 0.07, B#7/K 0.08. HHWIAEREME 8 iR, it
TR, ZAIWERE OB — SR, HARIS A% CR N 0.0804. i i& BN N AU E G, 4544
JSLFVEA R 1 AT P 3@ BT 5 VA

Table 8. Judgment matrix

7= 8. FIBAERE
A S B PEVRA HIR Wi Wom BEERA KB REEpHME BAKE e
5% 1 5 4 5 5 5 5 0.42
W= 1/5 1 3 3 3 3 3 0.19
e 4] 1/4 13 1 1/4 1 3 1 0.07
o Bt 1/5 1/3 4 1 2 2 1 0.12
i 1/5 1/3 1 1/2 1 3 1/2 0.07
+3% pH 18 1/5 1/3 1/3 112 1/3 1 1 0.05
R 7K & 1/5 13 1 1 2 1 1 0.08

4, FHEFMEEEEN
4.1. AEEHITENNERSE

AHGE BN EAS RN £, MEEEETENHET, A CREUEK. . dhm. sk
T, 3 pH EH. FTHEMERFKEL NN EF, BHERSIEfHEHENE. 520, X3
NRTF AT E BRI, RIS R ISR . R0, STATE BRI g AT BT,
RRZEETIEINE. D, AT EITES R ER, RIBSEK LS NEER. IKEH.
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Figure 5. Evaluation results of altitude factors
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Figure 6. Evaluation results of slope factors
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FIF ArcGIS %48 T H4% (1) Spatial Analyst Tools H /)2 i 7 A BLIEN O3 1 ThRE,  SRAS YA Bos
TR 2 o R R AT BT 0 3, A0 AU IR 3 SV S R R AT 0 S, B B R TPAN A AR
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Figure 7. Evaluation results of slope aspect factors
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424 SERATF

FIH ArcGIS %% 1. B4 Spatial Analyst Tools H )8 I 73 b BIBR 73 S8 D BT i B 17 1 350 < ils ¥l gk
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Figure 8. Evaluation results of annual average temperature factors
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FIH ArcGIS Z %t 1.4 Spatial Analyst Tools =11 Zs i 2t (RIASURA 2025 Th e X6} 1 B 11 ~F 34 /K 2 K]
BEATH— A iRE, BMARHES LD, ZHE 5 FROKETNERRMATE S, REHEIERKET
WEs R, w9 Frax, W) RO KR AR K & B FIPEAR, LT AR, . PE=TI A i
PR XV i, 8 3 7 A A K I A P BT 7R IR B K 24 AF
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Figure 9. Evaluation results of annual precipitation factors
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Figure 10. Evaluation results of soil types
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Figure 11. Evaluation results of soil pH values
B 11. 3% pH EIFMER

4.3. L&

W2 AT BRI G B BV R B R PRI A R SRR E TN
SER. THERAGEM AR, T4 pH EITE S RX GlR BT B 00T . A TR T R R TR BLE,
Kbt SR SR, AP AR . EMOKE . RIERA. LI pH ([ IVER 45 R 5 TR IOALE 0.42,
0.19. 0.07. 0.07. 0.08. 0.12, 0.05 E—XF5, #ith i & i A AE G 5P . BT s A
I [ B2 06 AN [R] 25 2, BITDAAE B 5% B AR 2 )5, A 3AnS i FOP e B va I 7E 1.48~3.95 [X
(] P o PO i R T A P O P PPN BRI AT B 28, B VS L A AN ), AN SR B ME
W7 9 foR. HiEB W EEAMEEES NEIEE . YOEHE . IFAE T RAE ' AN, Bq A
HUE VRN e, R AR B 1] 12 Fs.

Table 9. Land use suitability evaluation level table

# 9. RtEEMIFNFRR

3] PN E 3& L2
I 1.48~2.08 ANEH
I 2.08~2.52 I 385 B
I 2.52~3.14 P& H
\ 3.14~3.95 TN
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Figure 12. Classification map for land use suitability eval-
uation of Torreya grandis in Zhuji County
12. EEHEEAREE TN S RE

FEVG BT AN & BN 0 R B, DU Sttt T B M A& B FE AR ] E B i, 58
ERFEHEAKNBREN, FMEMRBRGAK, HESH e B8 KiEEHhE: &5
KT BOE E b, BRI BT A K S 55, (H o FAR A AT RE AN s IR FUE E . BAR&F
WA KA RARER, REi S A KM EARTE, NE . AFEEMOERKES, FHEME
e, AT RE S S EUR B AN R B ET R .

0 FH PP AN S B PP 40 S A0 HT v B T P o B A AR K (B 5749.11 ho?, (i TR
TR 2.50%; Vs B e (T A A 30689.37 hm?, i i AR ) 13.37%; IIfi i 1 My B ) Th A5 h 68894.73
hm?, (5 TR 30.01%; AE B bR Ay 124219.98 hm?, 7 B AR) 54.11%.

A A 40 25 P S 7R P A MBS e P b 23 ) A, 3 R T A O FH R A A 7R PRI L e
e, HAigB RO R, BB, DO, R OWEX AMERE B R R E A, BOEH
Hhb BT AL 4958.82 hm?, 5 i B A HIE AR K o B M bR B AR ) 86.25%. B LI SR AT . BRSO
T GI4A DA R 25 AR AR A VG B R B T AR 20019.78 hm?, 5 kG B HB R S IR 65.23%. 1
TR T 8. MRATIE . BFHATIE . B ARATE X FAMEEAE B A K m A o, &
1 39266.28 hm?, (5 ASE B LB SR 31.61%. 15 B T 45 S 45 (738 7 M FH HIGE 20 Mk T A 20 A 2 10
Fiizs.

Table 10. Analysis table of land use suitability in each township

# 10. RZEMAMEEHER IR

ITEX AN3E B (hm?) Il 538 L (hm?) VR3S B (hm?) B £ (hm?)
B L 492354 3657.6 3702.15 381.24
LA 225558 1813.68 411.3 1.8
L JE TR 4447.26 4240.53 2461.86 591.39
PR 4251.15 2953.62 1215.45 0.45
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Continued
et 3499.38 2665.17 1584.09 4275
W 9885.24 5781.33 838.89 28.08
L4 3637.62 945.63 0 0
Foe it 3439.98 3076.2 2521.62 498.06
Jo Sk B 5721.03 2029.86 777.87 5.94
bR R 3443.58 2101.95 36 0
LB 4371.12 1437.39 145.71 10.98
W AR A7 7361.91 1881.36 162.09 0
e 4854.42 3040.02 58.41 0
JERL 4485.96 1448.82 58.05 0
L i) 2370.69 3961.98 4149.63 713.97
REWE 4541.67 5141.61 7184.52 2727.9
R 6674.31 1585.53 142.38 0
i 3881.43 374.31 0 0
7 3017.7 2626.11 770.49 11.25
BEARETIE 7987.14 3312.36 30.6 0
EHI;H 4121.37 1232.01 29.43 0
Wb 1192.95 2094.84 2347.29 304.56
PN 3527.91 1336.14 445,77 37.89
JE 14 7357.68 2550.15 372.24 0.09
TR HI A 4993.38 3784.86 332.37 0
Brrii 5432.85 1535.22 4.05 0
I L B 2543.13 2286.45 907.11 8.01
&t 124219.98 68894.73 30689.37 5749.11

FIRT, B A MR SCPRTm AR T 18 i iy, FEEPAEREE. REWE. pres. K,
AT RS BEARH T7 B HERRAR A B, AR AUA R 3 5 AReT . AR 7 A I 3t 3 R A LA 80 7
W SR 7R, X G A I AN IS B A A AR Kb B B 3 0 3019.68 A b, 2945 4.5 75 i M BRI A AR,
MR K A HESCPRAE TR 20 4.9 e, /AT TS A S sehrm i i AR Z2 B s/ o A, S P 3t i
ELPEVEAN 70 A4S 0 e X T BLSE i A A AR e B B — R IS B A

5. &

AU BT FE L, BB S SRS, AR A AR AT A TS R, 4 S AL
Ko RE P IR . SO Bml. R BRK. SRR pH S5 BV DR R T BEAT A A
W& B VEVEAT, 06 BE T P A AR DX S e B R A T SE RS AL IR . 1 B T RS B AOE H A
AP 3t 7 2 TR TR 15.87%, 45 PU AR AR LI B A HE 0 A AN S5 SEER A 1 R RO IABE, NS HET R
Mred. B, SR, RAWHEIX MERIE B R EMEA . &5 B RBURE 2 1 AN &
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