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Abstract; To describe the integrity, stability and health of forest ecosystem more objectively and
meticulously, and provide scientific basis and decision support for the protection of forest resources at the
source and the rational management and management of forest resources, based on the forest resources
inventory data, DEM data and social and economic data in Yi County, Hebei Province, the forest
landscape types, quantity and distribution of township scale were analyzed by using landscape index,
structural equation model and statistical method. The characteristics of forest landscape pattern and its
influence mechanism were studied under the dominance of natural geography, social economy and land
exploitation and utilization. The following results were obtained: the forest landscape resources of the
western mountainous areas were obvious, while the eastern plain villages and towns were smaller. The
forest resources were mainly distributed in 100 ~300 m hilly areas and in the middle mountains of 500 ~
800 m. At the landscape and type level, the forest resources of the villages and towns in the eastern plain
were relatively small. Patches density ( PD) and cohesion ( COHESION ) were more responsive to
geographical environment dominance and human activity interference. There was a close relationship

between low fragmentation, high connectivity, diverse forest landscape and high elevation, high
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undulating terrain conditions. The larger the area ratio of proportion of cultivated land area and proportion

of resident construction land area ( PCLA, PRCLA) was, the lower the degree of fragmentation and

connectivity of forest landscape was. Mean slope (MS) , soil depth (SD) and elevation difference (ED)

as the basic control factors directly influenced the cultivated land and the inhabitant construction land

proportion and so on, and it had an indirect action on the forest landscape pattern. Under certain

topographic and soil conditions, reducing average population size ( APS), the proportion of PCLA and

PRCLA can reduce the fragmentation of forest landscape pattern and enhance the connectivity of forest

landscape.

Key words: forest landscape; landscape connectivity; township scale; path analysis; GIS
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Tab.1 Geomorphologic types and township distribution in study area
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Tab.2 Correlation between main influencing factors and landscape index of forest landscape pattern at landscape level
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Tab.3 Correlation between main influencing factors of forest landscape pattern and landscape index
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Fig.7 Path analysis of leading factors affecting

forest landscape fragmentation on township scale
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Fig. 8 Path analysis of leading factors affecting forest

landscape connectivity on township scale
4 it

(1) 55 B 4 1 5% U5 LUK Hb 5000 R 32, 3k 21 B35
KT R 58. 4% , AR AR BT IR LA R AR R 3 3K F
R TR 96% LA b, F7 A bR Az 4 28 il A 2
S ARAR S A 1 P B AR il 43 0 3K B T T AR bR 0
[ 45.09% ,19.09% . % 4 RE b 2R bR 0098 U8 43
A AR b 22 AR, P L X S AR AR RO A
PP, RFBT IR S BN /N . 4K 100 ~ 300 m
L B B2 X2 AR S5O0 B U5 AR TP A A X, ) — A 0
{8 X ¥ 3 500 ~ 800 m (1) H 11X,

(2) 78 5E K F b, Ak i BE B 25 BE (PD) (5
NREELS B (COHESION) (R AL B (AL) S48 45 4] £ 44
Mo BE IR A E 22 S LN B0 AN 2 R O R
T T2 5 1) ) ) 7 B S AR AR A v 3 L R N 2
PE R S LR AE 5 750 96 B RS AR R I S 1 M T 6 R
V) IE AR S — MO, & bk R
R s AL B (PCLA (PRCLA) K, Moib 5t
XU AR e Ak it R 37 3 A R R BRI, 5 38 s i P M T
B B K, S0 2 R AR P A . E 2R K F I
B T ARAR SO Jm) 76 BE B 5 5 BE 25 T B A oG M
T E WK LM — o, F 3 m ek R
(GYRATE_MN) AH{L2F i & 43 Lk ( PLADJ) 4 X 24
355 5 SO RN T P 2 S 1 e L BH

(3) 7 £ BREE b ARARS WA R A ( BREH 25 13
RS R M (RS RS R 2K
RUKF AR R ARARSOWAS 7 5 T RE Y 246 b, 32 5
THOPEER S S AT e R T R S R R
SR (MS) | 4 2 R HE (SD) Fil 5 22 (ED ) Ay J
Tl o R 2, L M M RS A U b EE A



43 d i GF 2B R IR B R AL 5 8 e R 3 E o A 219

AN AT UH o W (R R i AR AR S BB — YT RS AOF R AR 1 B B i A
JE BEASIE . S B S 22 X AR AR SO BR A B OB M TR AR o LU AT AR AR bR LA SR R A
AR PR Pl SO AR A o A R 3R T S BURMCR LR & i K

(2]

[4]

[7]

[12]

[13]

[14]

Z £ x #

d o, EIH, BEAE, GF . HE T GIS Ay B R AR R UL 25 RS JR) S SR AR RIT 5T [ 1/ OL ] A&0lb LR % 4% ,2018 ,49(10) - 187 -
194 ,204.
MENG Chao, WANG Jiping,ZHI Xiaorong, et al. Spatial characteristics of forest landscape in county level based on GIS[ J/
OL]. Transactions of the Chinese Society for Agricultural Machinery,2018,49 (10) ;187 — 194 ,204. http: / www. j-csam. org/
jesam/ch/reader/view_abstract. aspx? flag = 1&file _no = 20181021&journal _id = jesam. DOI:; 10. 6041/j. issn. 1000-1298.
2018.10.021. (in Chinese)
WA, FBR. RMWTER S Ss Btk ()], 6 A A% ,2002, 13(5) : 615 -619.
HAN Youzhi, WANG Zhengquan. Spatial heterogeneity and forest regeneration [ J]. Chinese Journal of Applied Ecology,2002,
13(5): 615 - 619. (in Chinese)
OTIENO D, LI Y, OU Y, et al. Stand characteristics and water use at two elevations in a sub-tropical evergreen forest in
southern China[ J]. Agricultural and Forest Meteorology, 2014, 194.155 - 166.
TR E R, RS, P, 4. AR T SFLA — M — LBEEL SOWAS B AL 5T [1/OL ] . RV HUA =48R ,2017, 48(7) :159 - 166.
ZHANG Qibin, YUE Depeng, FANG Minzhe, et al. Landscape pattern optimization based on SFLA — M — L. Model [ J/OL].
Transactions of the Chinese Society for Agricultural Machinery,2017,48 (7) :159 - 166. http: / www. j-csam. org/jcsam/ch/
reader/view_abstract. aspx? flag = 1&file_no =20170720&journal_id = jesam. DOI;10.6041/j. issn. 1000-1298.2017. 07. 020.
(in Chinese)
FER A, VEHETC, BURAF, . SRR BRI IR (1], WL RAR R 444, 2018, 35(5) : 955 - 967.
CHENG Ruimei, SHEN Yafei, FENG Xiaohui, et al. Research review on forests natural regeneration[ J]. Journal of Zhejiang
A & F University, 2018, 35(5) : 955 -967. (in Chinese)
BB, BT, TCH . % UKL AR PR 26K B2 R 4 [J]. AR RE 2% 2013 49 (11) ; 183 - 188.
ZHAO Chunyan, LI Jiping, MA Wenjun, et al. Multi-scale forest landscape classification considering coupling effect[ J].
Scientia Silvae Sinicae, 2013, 49(11) . 183 - 188. (iin Chinese)
NS, Tk, kR, . KRS R 2RI R [1/0L]. P4z, 2017, 48(2) :1 - 10.
YUE Depeng, YU Qiang, ZHANG Qibin, et al. Progress in research on regional ecological security pattern optimization [ J/
OL]. Transactions of the Chinese Society for Agricultural Machinery, 2017, 48(2) :1 - 10. http: / www. j-csam. org/jcsam/ch/
reader/view_abstract. aspx? flag = 1 &file_no =20170201 &journal_id = jesam. DOI.10.6041/j. issn. 1000-1298.2017.02. 001.
(in Chinese)
TR, TR AR, BASEAS , A UM R R R SR T] . Mol 2857 ,2013(1) 199 - 106.
XU Bin, ZHANG Decheng, HU Yanjie, et al. Hot issues and trends of world forestry development[ J]. Forestry Economics,
2013(1): 99 —106. (in Chinese)
JEF, BREE FBR, A A XK ARARCEOIAR R Sl SR E SIS E R[], A2 2E4, 2017, 37(6) : 2101 -2117.
TANG Li, SHAO Jing’an, GUO Yue, et al. Forest landscape pattern dynamic and its driving factors at the community level[ J].
Acta Ecologica Sinica, 2017, 37(6) : 2101 —2117. (in Chinese)
GOND V, FREYCON V, MOLINO J F, et al. Broad-scale spatial pattern of forest landscape types in the Guiana Shield[ J].
International Journal of Applied Earth Observations & Geoinformation, 2011, 13(3) :357 - 367.
R AE. AR B I MBS 1925 R R vk 5 2 M 25 M AFIEAF ST [ D). 4w 4w sl e PRk 2%, 2014,
ZHAO Changcun. Study on the spatial heterogeneity and spatial structure characteristics of aging Chinese fir forest community
[D]. Fuzhou:Fujian Agriculture and Forestry University, 2014. (in Chinese)
AR X BT OO, 5F . AR I s B SR S R R BT, M AR, 2015, 26(9) :2591 -
2599.
ZHAO Weijun, LIU Xiande, JING Wenmao, et al. Spatial heterogeneity of community structure of Picea crassifolia forest in
Qilian Mountains,China [ J]. Chinese Journal of Applied Ecology, 2015,26 (9) : 2591 —2599. (in Chinese)
RE, AR W, 56 TR TSR AR KRR ) AR S R AU [ T ] UMl K2R T, 2017,39(6) 100 ~ 110.
CHENG Yue, LIN Min, YANG Gang, et al. Forest dynamic succession simulation based on individual plant growth model
[J]. Journal of Beijing Forestry University, 2017,39(6) : 100 — 110. (in Chinese)
REFFE, XL, XUB 5. BT RBE Y XA S R G IR A5 M EAS B S5 0 [T/0L] . el HLbg 4R, 2017,48(4) .
149 - 153.
TANG Xiumei, LIU Yu, LIU Xinwei, et al. Estimation and analysis of ecosystem service value based on grid scale[ J/OL].
Transactions of the Chinese Society for Agricultural Machinery,2017 ,48 (4): 149 — 153. http: // www. j-csam. org/jcsam/ch/
reader/view_abstract. aspx? flag = 1&file_no = 20170419&journal _id = jesam. DOI; 10. 6041/j. issn. 1000-1298. 2017. 04.



220 ® o HLOM ¥ R 20194
019. (in Chinese)

[15] 32,3080 MRS, 6. U R XY Z R MOt Rk e [J]. A B4 4, 2016, 25(6) ;1061 ~ 1068.

PENG Yu, FAN Min, QING Fengting, et al. Study progresses on effects of landscape metrics on plant diversity[ J]. Journal of
Ecological Environment, 2016,25(6) ;1061 — 1068. (in Chinese)

[16]  WRMELR, 1 SOk VBIR 45, ZIRAEX 1992—2012 £EBARSULAR JREHAZ DT [ T]. AolkB-#3F5T, 2017, 30(4) :542 - 550.
CHEN Yaru, XIAO Wenfa, FENG Yuan, et al. Study on the evolution of forest landscape pattern in Three Gorges Reservoir
area from 1992 to 2012 [ J]. Forest Research, 2017, 30(4) ;542 - 550. (in Chinese)

[17] XU Sl B & sk R 5 23R A [ T]. AR, 2017, 37(15) 14923 - 4935.

LIU Yu. Effectiveness of landscape metrics in coupling soil erosion with landscape pattern[ J]. Acta Ecologica Sinica, 2017,
37(15) :4923 - 4935. (in Chinese)

(18] BXAFME. ARMREEULBE e g i M JLBAT 7 [ D] KV g Al B k2%, 2012.

ZHAO Chunyan. Research on edge effect and coupling mechanism of forest landscape patches [ D]. Changsha;Central South
University of Forestry Science and Technology, 2012. (in Chinese)

[19]  XUPCAR. FoW S BE XS 2 ROBE Y Rb 2 0 PR 1032 0 — X 3 SR 88 5 N2 06 2 A A E] [ D ] PRI 4 < A 52l R4, 2016.

LIU Qingfu. The influence of landscape heterogeneity on multi-scale species diversity-distinguish the effects of environment and
human activity[ D]. Huhhot:Inner Mongolia University, 2016. (in Chinese)

[20]  SBEF, TKEE. Abko DLW S G AR b S WL 3R 25 ) o0 A A% R MO S S (1] AR5 44k, 2002, 22(12) :2021 -
2029.

GUO Jinping, ZHANG Yunxiang. Studies on the dynamics and distribution pattern of landscape elements in the forest
landscape restoration process in Guandi-shan forest region [ J]. Acta Ecologica Sinica, 2002,22 (12): 2021 - 2029. (in
Chinese)

(21] ®EE, 85 7. HRAMFWA R AT B i A —— LA & W Gk AR R IX N [ 1], A= 452F 4¢ 3k, 2003,
22(5):56 -61.

YANG Guojing, XIAO Duning. Forest landscape pattern and fragmentation:a case study on Xishui Natural Reserve in Qilian
Mountain [ J]. Chinese Journal of Ecology, 2003, 22(5): 56 —61. (in Chinese)

[(22] 39, HZALn, b2, HME M RUF R PR RN [T]. A5 A ¥R, 2006, 12(3) :304 -307.

GUO Luo, XIA Beicheng, YU Shixiao. Scale effects on study of forest landscape pattern [ J]. Chinese Journal of Applied &
Environmental Biology, 2006, 12(3) : 304 —307. (in Chinese)

(23] T2&Z, BIRH, Whim, 5. 00 i a0 B ot X AR MO AR Rl &5 [T ], b B 244, 2003, 58(3) :354 -362.

DING Shengyan, QIAN Lexiang, CAO Xinxiang, et al. Forest landscape patterns dynamics of Yihe-Louhe River Basin [ J].
Acta Geographica Sinica, 2003,58 (3) : 354 -362. (in Chinese)

[24]  [FRATYE, FBAE, TR, S5, RGBS I SO0 R A8k oA [J]. Aol B2, 2006,42(7) <11 - 15.

YANG Bosu, ZHENG Hua, YIN Gangqiang, et al. Research on landscape pattern change in Zhangjiajie National Forest Park
[J]. Scientia Silvae Sinicae, 2006,42(7): 11 —15. (in Chinese)

[25] SR, EAEMS, ToR, %, 0 2SR AES — LPT - CA ALK [J/OL]. R HLM- 4k, 2017, 48(5):

128 - 134.
ZHANG Qibin, YUE Depeng, YU Qiang, et al. Simulation of landscape pattern evolution in Dengkou County using AES — LPI —
CA model[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2017, 48(5) : 128 — 134. http: // www. j-
csam. org/jesam/ch/reader/view _abstract. aspx? flag = 1&file _no = 20170515&journal _id = jesam. DOI; 10. 6041/j. issn.
1000-1298.2017.05.015. (in Chinese)

[26] Jo@, 2P, EPCE, & SRR 5 Y 2 8 MR 56 R BOH 2 ) RBE 300 VIR R s b o il [T ], AR 224

2018,38(7) :2450 - 2461.
FAN Min, PENG Yu, WANG Qinghui, et al. Correlations between landscape pattern and plant diversity at multiple spatial
scales: a case study of Hunshandak Sandland[J]. Acta Ecologica Sinica, 2018,38(7) : 2450 —2461. (in Chinese)



