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Abstract: Ecological supervision which is comprised of ecological monitoring and management is crucially important for the
health and sustainability of the ecosystem. In China, the government has put great efforts into ecological civilization
construction to ensure regional ecological security, and finally to achieve sustainable development. To achieve that goal , we
urgently need a scientific and effective ecological supervision framework to guide the construction of ecological civilization.
Ecological supervision related to multiple dimensions such as social, economic, natural dimensions which directly or
indirectly affect the eco-environment, and involves a broad range of elements such as water, soil, atmosphere, biodiversity,
etc. which supervised by different government departments, and across many scales from regional ecosystem to local patches
which governed by different levels of jurisdictions. Due to the mismatching of ecological processes and social management

systems, the supervision of the ecosystem at present is separated in many ways. For example, the supervision of a forest
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ecosystem was usually separated by administrative boundaries, and the supervision of the trees, water, and atmosphere of
the forest were belonging to a different department. The separation of those dimensions, elements, and scales will lead to
insufficient information for decision-making. Thus, it is essential to develop a framework to integrate those parts and guide
the ecological supervision in a scientific, systematic, and spatial explicit way. Our research developed a hierarchical
ecological patch (HEP ) framework by integrating the hierarchical patch dynamic paradigm, the social-economic-natural
complex ecosystem theory, and multifunctional theory. The hierarchical patch dynamic paradigm provides a holistic scheme
to organize different dimensions, elements, and scales. The hierarchical patch dynamic paradigm considers the ecosystem as
a nested structure comprised of patches, providing spatial explicit objects for supervision. In addition, the hierarchical
structure of the patches enables supervision in and across different scales. The social-economic-natural complex ecosystem
theory provides a comprehensive view to understand the patches. In the past, the patches in the hierarchical patch dynamic
paradigm merely represented biologically related features. In the HEP framework , however, each patch in all scales must
also consider social and economic features, which are the key information to bridge the ecological process and the social
management system. With the multifunctional theory, each dimension of a patch can be further divided into specific
functions, which is crucial for making corresponding monitoring and supervising strategies. Therefore, the HEP framework
we developed here is expected to realize the scientific, systematic, and spatial explicit ecological supervision and eventually

support the construction of ecological civilization.

Key Words: hierarchical patch dynamic; coupled human and natural systems; multi-functional landscape; ecosystem

management ; systematism

ASE IR T AES R, A S R4 1 - B - D BE AR & OCHR , th A S R it &8 A=
W INATE K n) 8 a8 WIrE . BTE- V0 KB AV B bR, 24 35 42 25 2R 58 D 68 A IR 55 19 AT 7 4
@ U AR S AR R W A A A 2 BT O A A R ) B A T A R R | R UK
%ﬂ%ff:z'ﬁff6/l\ﬁﬁ“'6 o T/NRLICK EI 5 i B2 A 25 SOt i, JFAE T LR $ B A7 e ™ A i AR 25
WL . SRR A R A A A T U R A S S S AT R i Y SRR PR
LSRG E AR T AN RGN B AR BT, I ABR B BT A RO A2
BRI, 7EAIRANE B CENT 1T 2 W S A5 I 2% | B S8 [w] (%) A A8 AR ), 8 17 K
%@%\gﬁ%%’f/ﬁﬁﬂm VSEEG ST, AR BRI W 2R G5 IR 7K Wi ( Global Environment Monitoring System
for Water, GEMS/ Water) | 4 EK 5 7 W 2 45 ( Global Ocean Observing System, GOOS) | 4= ER S A WL & 42
(Global Climate Observing System, GCOS) | 4= K i M WLl 2 5t ( Global Terrestrial Observing System, GTOS )
(F£1), Jﬁt&[‘,y\ﬁilju}%ﬁ:%%ﬁiﬁ AERWEST T PR AR S5 45 (International Long Term Ecological
Research Network , ILTER) " | 50 2 EZ AT T A SR YIES KRG WML, E A Wil Rz
MM RGEZH] TACREM, RE AR AES RS, 18 1997 4F, L E Y Baltimore Ecosystem Study ( BES)
L& Central Arizona-Phoenix LTER ( CAP-LTER) & 26~ T 32k 8 RG Mgt uli, TG T AR R G s
WM, 2001 4E LUK, Ao GRIISE T W e 5 Ik A S R G ot Ja 2 IR A S R Ry I 50
FEXSARE ARAS RGN WA REAESRENE S, Rk R, A (B E) 564
BRERHER . fEE R, A ER AR RE XY E RS X s E R AR A S
SelRmE S RTINS IX SR AR AR A R T UL AR 4R | B S A
Jti S A SR B — BT AT AR ARG X GRS LIS AR AN AT R AE S R G, RS
MBS TR = AR AR EEEE IR HHA AR T AR | SRR X s 45 B R AR A S R, A A A FEAR
AR ARAP LT b o5 AP0 A AT SR A S R G A R SRR X R Y RV AR S A
HIRE T AR AR RS REERD Sk AR RE R RIS E(ED \Qz,ax/%?ﬁﬁzfﬁw{ﬁ(GEP)fy

http ; //www.ecologica.cn



11 BRETAR A1 1) A A A ) 2 A A S DI RE RS A S HE 2 4261

PSR 2 Rl AR A M A BRI 2 AP T R IR SRR

F1 RIRESHEENMNLE

Table 1 Eco-Environment Monitoring Network at global scale
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Fig.1 The framework of the hierarchical patches with ecological functions
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Fig.3 The example of hierarchical patches
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Fig.4 The framework of targeted ecological management
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Fig.5 The example of an ecological patch with multiple attributes
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Fig.6 Management towards ecological risk and ecological problem
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