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Abstract: Inter-silva grasslands, serving as a critical transitional zone between forest and grassland ecosystems or
grassland within forest land, have significant ecological importance. However, a widely accepted concept and a
unified standard classification framework for inter-silva grasslands is not well recognized, neither domestically nor

internationally, and this lack of recognition leads to constraints on their ecological conservation and rational
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utilization. Based on a comprehensive analysis of the state-of-the-art research findings from around the world along
with extensive field surveys in typical forests of northern China, this study proposes a scientific definition of inter-
silva grasslands. Inter-silva grasslands are defined as grassland patches of varying sizes and forms that occur within or
on the edges of large forests, or that are interspersed with sparse trees or shrubs. Considering the geographic
environmental features, usability, and visibility derived from medium to high spatial resolution remote sensing
imagery, this classification system for northern China’ s inter-silva grasslands includes four classes: forest gap
grasslands, forest edge grasslands, sparse forest grasslands, and shrub grasslands, with further subdivision into
twelve distinct subclasses. This study provides a conceptual framework to support the ecological protection and
sustainable use of inter-silva grasslands in northern China.

Key words: inter-silva grasslands; classification system; forest gap grasslands; forest edge grasslands; sparse forest

grasslands; shrub grasslands
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Table 1 Classification system of inter-silva grasslands in northern China
Fn U RIS Tk
Class Code Subclass Description
MEHH 11 KGRI Burnt trace AR IR SRMR BN AR B 2R AN L 58 5 98 A ST IR (RIS PA B2 <20, 1) XS P e AP 7E R Rl . Exc
Forest grasslands tensive grasslands within large natural or plantation forests that have not regenerated into forests after fire dis-
gap grass- turbance, with a canopy density of less than 0. 1.
lands 12 RAGIHH H Cutting KT R R ST 2R P 8 SR R 9 % BT AR CHS P JEE <20, 1) DX 3 iR A2 AE R B . Ex
blank grasslands tensive grasslands within large natural or plantation forests that have not regenerated into forests after log-
ging, with a canopy density of less than 0. 1.
13 L] 25 b bV alley L RRAREE P 4347 A LD A DX, B35 B3 149 S DR THT AR R SR ARl A A, T R SR A B B
grasslands Extensive natural grasslands located in valley regions where forests are concentrated , with both sunny and
shady slopes covered by large areas of natural or plantation forests.
14 HAWAKE HEHE Other forest  JCTATAR KSR AR TAR B9 AR P38, oA i PR 325 1 (R SR sl A ) B9 R FE 7R R . Exctensive grass-
gap grasslands lands within large natural or plantation forests caused by other factors (natural or anthropogenic).
MGRH 21 ARG RO Conifer- 15 B AE AR AP =>0. 2) 3% 200 m s 777 B R o LUBF A S e RE Al BT 4 A 0 45 2 AR AR, 238
Forest ous forest edge grasslands =42 842 75 I Fis FIRAAR 55— L SE RSP 2H B, A0 45 5 LR FNT& I AL 46 R AR T K. Extensive
edge grasslands located 200 m from the edge of coniferous forests (canopy density greater than 0. 2). These for-
grasslands ests are composed of various coniferous tree species, including spruce, fir, larch, and pine, which are cold-
tolerant and include both evergreen and deciduous species, encompassing both natural and plantation forests.
22 WAMMOMZ: B Broadleal B B R MK CHIS AT JEE 0. 2) 3% 200 m SR A6 1 b o AR AR Sl S5 4B R DA, i S I L AL
forest edge grasslands FZLLFE AT A IR F LR R, A 45 KR MA T A, Extensive grasslands located 200 m from
the edge of broadleaf forests (canopy density greater than 0. 2). These forests are primarily composed of
broadleaf tree species with wide leaves, predominantly deciduous species in northern regions, with some ev-
ergreen species, including both natural and plantation forests.
23 HFIER S MOk B4 HES B R S MR (RSP 2> 0. 2) 7125 200 m I 7 A7 75 B F 3l o o B I A9 00 ] A 0 5 2H 0 ) 2R, 51
Mixed coniferous and I Al o ARG R i 65% . Extensive grasslands located 200 m from the edge of mixed conifer-
broadleaf forest edge grass-  ous and broadleaf forests (canopy density greater than 0. 2). These forests consist of a mixture of coniferous
lands and broadleaf trees, with neither coniferous nor broadleaf species exceeding 65% of the composition.
BiAREHL 31 AR FAT 32 bR R 3 Low PR AR BNy DR 3% G50 10 e AR AR, ORI 2y 0. 1~0. 2, MRREAH ) A2 4 . Sparse woodland ar-
Sparse canopy density sparse forest eas formed by natural or anthropogenic factors, with a canopy density between 0. 1 and 0. 2, where trees and
forest grasslands grass grow intermixed.
grasslands 39 AR A E B Medi- S5 TR R AL R, RS AT AR, SR 0. 2~0. 4, MREA TR 42 K . Forests primarily composed of tree
um canopy density sparse species with low canopy density ranging from 0. 2 to 0. 4, where trees and grass grow intermixed.
forest grasslands
MR 41 LA S Mountain  LAMEACH AERERY , 3 S AWM AT E 46 404 LA L FEA 5 SRR IR K 240 L1
Hb Shrub shrub grasslands g L 5 S X8R, AT ORI T . Dominated by shrub species, typically forming clumps with shrub coverage
grasslands exceeding 40% . Shrubs and grasses grow intermixed, primarily distributed in mountainous, hilly, and karst
regions, and are suitable for grazing.
42 VI A H Sandy VAJEA g EF , HE N S BEAE 4096 DL L EFORH IR A= 4, J2 20407 T 1] 0 b 0 2 [T 0 b 5500 I
shrub grasslands T+t AR NESS AR S M E KT A M. Dominated by shrub species, with shrub coverage exceeding
40%. Shrubs and grasses grow intermixed , primarily distributed in fixed and semi-fixed sandy areas. These
ecosystems are ecologically fragile, with ecological value outweighing their utilitarian value.
43 HABHEAME M Other VLHEA 3 NG i AR 4000 LA B AR [R] 2B 4, 43 A1 3 it 28 e B0 O 1 JE A6 2 L R 3 4 I

shrub grasslands

3. Dominated by shrub species, with shrub coverage greater than 40% . Shrubs and grasses grow inter-

mixed, distributed in typical steppes and desert steppes, excluding mountainous and sandy areas.
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Burnt trace grasslands (Greater Khingan Mountains in Inner Mongolia) ~ Valley grasslands (Taihang Mountain in Shanxi Province)

KA (P52 D4 220%) Fopb AR T Bt (BIBTLAR N 22ig)
Cutting blank grasslands (Greater Khingan Mountains Other forest gap grasslands (Lesser Khingan Mountains
in Inner Mongolia) in Heilongjiang Province)
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Fig.1 Forest gap grasslands
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Coniferous forest edge grasslands (Helan Mountain in Ningxia)
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Broadleaf forest edge grasslands Mixed coniferous and broadleaf forest edge grasslands
(Greater Khingan Mountains in Inner Mongolia) (Greater Khingan Mountains in Heilongjiang Province)

2 HREEM
Fig. 2 Forest edge grasslands
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Low canopy density sparse forest grasslands Medium canopy density spares grasslands
(Horqin Sandy Land in Inner Mongolia) (Zhenglan Banner of Inner Mongolia)
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Fig.3 Sparse forest grasslands
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Mountain shrub grasslands (Qilian Mountains in Gansu Province)
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Sandy shrub grasslands (Hunshandake Sandy Land in Inner Mongolia) Other shrub grasslands (Ordos, Inner Mongolia)

4 EXRMEM
Fig. 4 Shrub grasslands
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