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Abstract; There exists obvious environmental heterogeneity in China with regard to structure, function, impact and
countermeasures, due to its evolution and its interaction with human beings. Accordingly, the environmental management in
different regions faces different problems and challenges that need prior solution. Environmental managers are often faced
with the task of combining similar environmental units with similar environmental problems within an extensive area into
larger zones that may be considered homogeneous for planning and management purposes. According to the regional
heterogeneity in environmental characters, problems and its social and economic influencing factors, environmental
management regionalization (EMR) aims to classify environmental units into homogeneous zones, and to provide strategies
and countermeasures needed to improve environmental quality for each zone. It should play an important role in regional
environmental goals setting, policy making and investment decision-making. In this paper, we combined both of qualitative
and quantitative analysis to perform EMR in the entire country. Firstly, on the basis of three physical geography domains in
comprehensive physical regionalization of China, we obstained four environmental management domains ( EMD), which
includes the south summer Monsoon domain, the north summer Monsoon domain, the arid domain of northwest China and
the Tibetan Plateau domain according to physio-geographical pattern in China and some key boundaries in related
regionalization and planning. The main differences in environmental characters among the four EMDs are their natural
resource endowment, ecological carrying capacity and environmental vulnerability. Secondly, based on the four themes of

“natural resource endowment, social and economic development levels, utilization efficiency of resources and eco-
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environmental effects” , we developed a regionalization indicator system that consists of thirteen indicators, which were
selected from the thirty-two candidate indicators to analyze the similarity of environmental characters and its social and
economic influencing factors between neighbouring provinces in each EMD. Thirdly, based on the regionalization indicator
system, the method of Euclidean distance measurement was employed to conduct quantitative classification and a one-
dimensional Euclidean distance similarity coefficient was used to quantify the similarity of environmental characters and its
influencing factors between neighbouring provinces. Based on these analysis, the neighbouring provinces with high similarity
in environmental characters and its influencing factors were merged into one environmental management region. Thus, a
preliminary draft of EMR was carried out. Fourthly, the preliminary draft of EMR was adjusted according to the historical
relationship and the development trend of regional integration between neighbouring provinces, and thus eight environmental
management regions based on provincial units were carried out. Finally, through boundary adjustment on regionalization
scheme based on provincial units, eight environmental management regions in unit of prefecture were obtained, including
the northeastern China region, the north China plain region, the loess plateau region, the southeast coast region, the middle
reaches region of Yangtze River, the southwestern China region, the northwestern China region and the Tibetan plateau
region. Each environmental management region faces different environmental problems that need prior solutions. The further
research will focus on setting prior goals, and constituting suitable environmental management policies for each

environmental management region according to its main environmental problems.
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Fig. 1 Technique flow chart for regionalization

L3 RPSHENEEARBIFL

— 26 [ SRt T S SN OO0 B I A AR 7K ST S (B A SRy A s, T ELSE X 3 B i\ H A
G R BRI /B 35 (25 RIS )R, DA KR S5 Y iR 4 i Pt R ), (8 4 SR L B
M B SRSk NI Sh 3 AL S TR TSR B A I BB R AR E K E R . Wik, BAHE A
AP EAL 2 A SCIT FAFAE R IIR S FL AT LME NSRS E B K RS H L AUFREFE TR T KR
SRR ASEL: (1) REHHEE 155 2 Brib iR, v BA th-F /R 6 i -A05% LB i Ll ik — 285

http ://www. ecologica. cn



5604 B ¥ R 30 %

(2) FREHEFAEE 2 568 3 BRI 40 R4k, RS- RAT IL-AR IL-F g1 — 285 (3) WEE T R BE X 5F
2R, 400mm [ER R FELR; (4) WER LI 3 FLL, R FB IR —4&; (5) KILK R 5BRILK R 47
2, R ILIRK; (6) KK R G AR BER -k, ARE LK (7) SAMEL, N B ILE BT B =5
BRI EL
1.4 SR SHE MR X R 5 R

43X H S 28 B AH R X R SR SR HE : (1) P ESEX R ; (2) i EAE XA (3) R ELGE B R
XA 5 (4) HERA XK (5) 2EADTREXR]; (6) EAEIGEXK]; (7) BRAEDAY - +—H"HK; (8) H
EAZRY T —H" R (9) 2EABHEE X AR R NE; (10) ZTEEART B (11) KIT=/A
X XI5 (12) AR FEHb X PR 24HRI 5 (13) f2 3 Hp 3B X W A ALK o
1.5 SrRIEIRMER
1.5.1 F5FrHEZRIEIT Ve YR PR

W S it S RERFFAEESGE RN EAER
KR NPAFIFRRFMERFNAERMRIAR  wonwpmir

HHER
P, 2 X AP R SR B R A ST A PR R
BHEATERAE. BARBE 0B H AN R B S
AU RHOBTSE W B 5 AT 444 5 R ASR
SEEFRIE" . BB BRI, B T 0 I B B2 RETREMAEEER

Fig. 2 Indicator framework for environmental management
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Table 1 Indicator system for environmental management regionalization in China

FE B Themes 547 Indicators
HARBEUR A R BB R /%
Natural state R, HF B 352 /%
Ry FHBE IR /%
Mg T RIEKF R, TV %%/ (10* 55/ (arkm?) )
Social and economic development levels Rs M 235 5/ (104 55/ (a+km?) )
Rkt U/ %
BRI FHRR R, Jufii GDP RE#E / (hrifEfit/10° JG)
Utilization efficiency of resources Rq 3432 GDP /K#E /(1/10* J5)
TG R HE R Ry iz [ + T AR SO2 Hkjiltit/ (¢ (a-km?) )
Pollutants emission intensity Ry BA07 /K R R4 1K) COD HEjik =/ (kg/ (a+10* m®))
Ry, 47 [ + EBULAE R (kg/(a-hm?))
E7 275 A Ry 00 Y08 0T T A9 [ 48 T ) WS /K B 45 F TR IR 43 1L/ %o
Eco-environmental effects Ry BEX i a3 K5 R Bk BB i T T R F ¥ KRB/ d

AT F oAb X, AR KB 1V 3 TR /D, B AT RRAE M 1 H At X A A, T HL— 264y
XFEHREE 5y H BT AT 5/ T H At b X AR (B B , 166 45 1 YT AR B0 A BB I 2 IE 2540 , B2 W AR DUk AT
SR, I, BEATARRUME AT, JEHEIX 3 AT HEBRTES b o AR TR XIS ALHE N, BF 2T R LA 40 4t X SR B R AiE
FIARLTE o
1.6.1 FEHREER MR HELL

i Z-score EXTBRALET K EE \_R1E 3 T ASM LA 28 N X A FE AR B A T AR L AL L

Zy=(ry-1)/S, (1)

Rh,Z, 5 | MK ANERREAR A 5r, 08 § MK S j MEFRIE A s, 4 LI 55 j 8 HR
WIF-8ME 5 S, 058 et bR 2
1.6.2 T ARSRTE M X 4 F 8 A R BE B

TR ARSB A X 44 B R E  :

Dk,Euclid(Zaj’ij) = 2 (Zaj - ij) (2)
\ =

KH Dy veia (Z5 Zy) ABERPIHIX o F1b 55 k> ERRRGEER ; 2, 301X o 3605/ MIARUEILIE ; Z, Rt
X b H3817 j BIARUHEILIE sn D9 R b HEIR AR
1.6.3  XPAHSR X & P58 R0 BRGBE B T — 4R A b P

BT B 5 KA A —FE, D T (AR DA [ 3 R A AR BE R A8 AH B L, X A [] = i)
PR BB AT — 4R b3 . BIHE n B2 B BERS BB 1 425 (8] n 425 (B PAERE P A o 1 b 1 —4E1L
RIS R H IR BE B R LAvn o 5 IR B RS 4 — e AL RRGRBE RS #5450 20 0 3] 1 22 ) 5088 , 72 n 42 A v
TR A — e LRI B B H IR B BB IR A 2 /TR -
Dy wwed (Z452Zy;)

2n

KA, D,(a, b) HHBFHX o FIHLX b 955 k4> B —4ELRRIER
1.6.4  AHSRHX 35 —HEALER A FR B

THRAEARR R 5 A TR — e (LR R B 5P 29ME, IR S BRI HE AR L X 255 PR35 T RS2 PR AR AE A 4
oIt

D,(a,b) =

(3)

http ://www. ecologica. cn



5606 g & ¥ ik 30 &
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Fig. 3 Division scheme of environmental management domain in China
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Table 9 Similarity degree of environmental characters among different provinces in each environmental management region

BB 1— 44k
PRI ¥ RSB RS XA AR
Environmental management region Provinces contained Average one-dimensional Similarity degree

Euclidean distance

I ZdJth X Northeastern China region MRV HER LT 0.3173 o BE AHALL
I #4t5JF X North China plain region WAL AR R 0.4905 ** R EEART
1M B IX Shaanxi and Shanxi region BV 1L Vg 0.4862 o BE AR
IV ZK B U ¥ X Southeast coast region VANDI NN PANN % < N I 1) 0.5243 ** fIREE AR

VRIS A X

Middle reaches of Yangtze River region LR TIPS I B 0.2873 AR
VI PRg X Southwestern China region PO E RN T 0.4297 Hh ML
XI Vgt X Northwestern China region wE Hilr NS T 0.4633 Hh AR UL
XI 75 b [X. Tibetan Plateau region VU 7 — 3 AH L

s QR R L 3 35 A 304 O34 U IR R BV, SRBEARIE A B vl Lotk , BA 60 & 78 X N SR ST E AR UM A4 o
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TE LI FATBUX AR BT R R 40 R SEERE B i 1 % 4540 X 0 R 5 5, 15 3] DAt AT B X A
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PR 1 ANX, WARYETR Kt B S R (0 43 A 5 BT AR AT B IR R AR B0 ) 40 X 5 38 P B 35 3 IX. 7
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Fig. 4 Scheme of environmental management regionalization in China
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Table 10 Geographical scope of each environmental management region based on based on prefecture-level divisions

PR BIX X3RS el

Environmental management region Geographical scope

I ZRdbHh X BIRILAE , EME LT, A AR X (5 RS2 I8 AR I WA IR %22 B GBI

Northeastern China region ARG HBIX)

T TR WALAE 6, R, IR, T R 48 AR TRt X (AR R = T e 7 9 B 7l P2 T 1Ly 0 oAt i A5 3t
S X)) VBRI (R N ML A R M) LR X (RN E S

North China plain region IR T = H X )

T4 1y 5 5 JECIX IPY4E , BevE 48 2 DAL X (4G Y% 259 TH B R V)1 R 2 AR LN X)), HOl

Loess olatean relﬁj.og 22 M AR RIS DAL T (BB R FH P R K | P R B Ik B R AN X ) , 7 B R

P ¢ 17, IR PHL =T (AL B SRR = B =X

IV AE i X VLIREMERT ARG X, BT, WiVL s R ) AL ERA B FE T RAREIE

Southeast coast region w0

VAT AR Pt s X

Middle reaches of Yangtze River region
VI PG R ith X

Southwestern China region

XIFE TR

Northwestern China region

X7 R 2 X

Tibetan plateau region

WL, IR, P4, E RO T LU e X

P4 KT, A, SN, V0, BRPG R I8 LAs e X (L5 D0 VR ARG = 4
X)) PAKH 7 Bl R i

BB AIEIX, A R EIE LAVT X, Hl A P AL X (s 2 B R R & B LK
WL FEIA R E R HX) , T AL X (R A8 H TR A L M HIX)

FEAE , VIR AR X, P01 48 VG 3k X (L5 P e SE 1k F 3G N A H- BOBiE Bia ), Bl
H AR 1 36 2 P A DR 3

http ://www. ecologica. cn



20 #4 BER S PEFRREESR . TESHTER 5613

>» Z

o E PR LAY X

T A& Je 1 55 7 X
IV K I
KT e X

FREEX 0 50 1000km \ A [ i

BS5 MMETERAZRFETHREREEERYISTR

Fig. 5 Scheme of environmental management regionalization in China
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