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Function classification of ecological land in a small area based on ecosystem

service bundles: a case study in Liangjiang New Area, China
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Abstract; Evaluation and management of ecological land (EL) are based on its proper function classification, which links
closely with ecosystem service tradeoffs and synergies. The study of EL function classification in a small area may be a useful
tool for improving the management of natural resource. In this study, we quantified 8 ecosystem services ( ES), both
ecological and social ones, in Liangjiang New Area, Chongging, China. Based on the ES data, we identified 6 ecosystem
service bundles based on hierarchical clustering analysis, and classified the bundles into 3 levels based on their relationship
with key ecological processes and the importance of their service supply. Finally, we discussed the relationship between
ecosystem service bundles and land use type, based on which we summarized the concept of EL and classified the land use
type into 3 different levels of EL. The results showed that the function classification framework of EL based on ecosystem
service bundles can express functional properties more comprehensively, as well as spatially quantify the relative proportions
between different ecosystem services, which gives us a deeper understanding of the relationship between EL functions and

land use types in small areas and provide guidelines for better ecosystem management.
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Table 1 Key ecosystem services in Liangjiang New Area, Chongqing

BRGNS S BRI

Ecosystem service Indicator Data sources

T /K44 Underground water supply R K R AR FH K JEARAR K A3 A 18 (1:25 J3) 5 ORI R 18 (2010 F1 1:25 J7)
iAW Surface water regulation AR BeF AR (Smx5m)

IF5E Carbon storage & sequestration el + 3R FHIE (2010 F1 1:25 J7) 3 807 AR R (Smx Sm) 5 IPCC %
IR S5 Sediment Retention T IELRFE T BT (1:25 TT) s U P R R A (Smx Sm)

H 358 374 Habitat support A 5% R i A K (2010 F101:25 J3) 5 )@l R 15 S50 R 1

+HEAL H1 Soil nutrition AL = AP (1:25 TT)

SCAB#R AR Cultural entertainment MWL 4 LR AR I (1:25 )

[ SR 155K Natural entertainment ARARTEIAR LL A5 - R P (2010 FiT 1:25 J7)

RN A 25 2R G0 R 45 25 [ o el ik At — 2 T R

R KBES R KA AR 3T FH K A 35 R U8, ot st R A B8 3 A R R O v Al % S AR
U BTN R AR R, S PRV IX 1:25 J7 AR FH K I AR 3 X 2045 8], 76 AreGIS w1 ¥
PR IR Ry 1, FAIRAE o O, 2505 1 thil RO 1]
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W BRI B B AR RS 2 — T T BIVOENX 2010 4F b A B
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Table 2 Carbon pools based on IPCC for each LULC type in Liangjiang New Area, Chongging

PATLR X 3 2 24 B

LULC. Name in xR IPCC HB 244 Bk Mo DR R MR R R JEBH R [ Rk
Liangji—ang New Area LULC_Name in IPCC C_above C_below C_soil C_dead
A MR HL (53K >500m) Forest closed conifer 41—60 a 165 110 115 50
A A (4K < 500m) Forest closed conifer 21—40 a 88 59 96 29
HEARFRH Natural shrub 8 8 25 3

Ho A Nursery 10 3 90 1
| Orchard 125 5 115 1
At ] Berries & Vineyards 8 5 20 0
A Row crop/Natural shrub 5 5 17 2

N TR Grass seed rotation 1 1 10 0
HoAh 4 Grass 1 1 10 0
B Bare/fallow 1 1 10 0
i Field crop 3 2 8 1
JKH Grains 3 2 10 0

DAY i i 2% Flooded/ marsh 10 5 20 0
Bt AR FH b Rural structures 0 0 50 0
AN T Light duty roads 0 0 35 0
YN IR Primary roads 0 0 50 0
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Fig.1 Spatial distribution of ecosystem services in Liangjiang,2010
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Fig.2 Spatial distribution and patterns of ecosystem service bundle in Liangjiang,2010
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Fig.3 Statistical graph of the relationship between land use types and ecosystem service bundles
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Table 3 Ecological Functions of each land use type in Liangjiang New Area, Chongqing
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