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Regionalization of the Freshwater Eco-regions in the Haihe River Basin of China
SUN Ran-hao, JI Yu-he, SHANG Lin-yuan, ZHANG Hai-ping, CHEN Li-ding

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: There is a growing concern about the ecological conditions in the Haihe River which have been profoundly impacted by the
growing human population and intensifying development over the past several decades. By identifying the spatial characteristics of
terrestrial and fluvial landscapes, we propose the guidelines and criterions for regionalizing the freshwater ecosystems in the Haihe River
basin. The first-level and second-level zones reflect the spatial patterns of the natural backgrounds which could impact the surface water
quantity and quality. The 6 first-level zones are regionalized according to topographic characteristics, runoff depth, annual precipitation
and evaporation. They represent the spatial pattern of water resource quantity. The 16 second-level zones are regionalized according to
the vegetation and soil types overlaid by the first-level zones. They represent the spatial patterns of eco-hydrological processes and water
purifying functions of terrestrial landscapes. Finally, the eco-regions are evaluated by the field survey data including water quality,
aquatic vegetation and zoobenthos communities. This study could potentially be used to guide the decision-making process for the
management of water resources and local ecological projects in the Haihe River basin. The methods formulated in this research can
possibly provide important references for other watersheds in China.

Key words : freshwater ecosystem; ecological functions; functional regionalization; water quality; water resource; Haihe River
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Table 1  Index system of the freshwater eco-regions in the Haihe River basin

&l W T X $Ehs Iy AT iE

A R Y
—ZIrIX A
S R
ik HB

— Y /4
—H +ig e

A2 ANREL L (R > 500 m BEEE >30°)  HAY MR

THRE (AEZER/AEMKER) 4 DIM(<1.2,1.2~1.4,1.4~1.8,>1.8)

ﬁj}’4/l\§ﬂ( <50 mm, 50 ~100 mm, 100 ~200 mm, >200 mm)

I3 4 AEL (MR YY R E . R RN 2 B )

ST ARBBE L R EE L ME £ KR 2K AR )




512 EZN

# 34 &

g3

A S5 G| A S = 8 TR A ) QL RN E
JKFIAESEY) (1997 4F) (4 1: 400 J7H AR AR i IR A5 (H
2RI 1:100 J7 HHEEAIEAE F 12 100 7 4E B 504
RVET b E B2 e R 22 5 SR BT, 2007 4R
1: 10 J3 A= 1o A1 I B2 o AR B2 A FE B AR 4 T™M
T R UL R ARAS S8 45 A R o R R - st oR I
A DL BEh AT R A5 2MH | R |
IR 2 s B HIX 4 A HE 1 7 3 28 A0 B A% 151 2
FEIRER 1 W PRI T 0 POF < it A Ab 3.
2.2 HIXFEARFE

H T 08 43 X 5 R R A X DX s 53 ) b Js
ISR DL SOK A S RS0 7 Bt e B, #e X3 N
AFRT— S0 R DX IR L5 30 43 e v o3 X A
TE R 43 X 576 N DA o B 238 7R HL N A A 1Y
250 BP0 R HRG BT S A TR EER)
TG R I, A R B X FASR
GEAEH I Sr ISR bR, T AR R 2% T6 bR R e 1 7K A= 25 2
Aefe B FLHEAT 01 8 | 38 4 23 () R 2R AT 4 X 2
RO IR A KA S TR R KR TR
ROBE IR S 2 o X 38 A A LR B X 5k,
AT DL EL A AT AR R R4 8 Rk A 25 )
BB 2. #e HRE T 49 DX 7 2k ) JE AR it
DRI 0T e 3 e 0 A DX P AR SR A 4% . DK
Bl R (4 SR, 43 DX 25 SRR IR B EE R s @2 IR
PRI 155 943 DX FRTT IR 28 (R RIS R, IR 73 DX
JUHLE RN, @F FH T RN, A —g 0 X
Be—A~ 2 KA TIRE, — 2o R K B IRk 25
Wit — 5 X s W A 250K SCRK v A g ; @
23 (A — SRR ] BN o3 X IN S K AE S RS
S5 | S FRFN ) RE SE AR —FL.
2.3 SR PITKAES RGN Tk

56 AN [FI7K AR S R S ekl 73 LU, R /K SC
FROE DA AE 5 | KT | RS 3 R K A A ) A 0t
ANFFIC KA RGERE AT 27 G VAN . FE
T LB E T 100 A K BT A K AR AR SR AR R
2009 48 ~9 H 2010 455 ~6 H . 8 ~9 AT T 3
AT Y T A R AR (8] 2) L X LR S IR
FEF A K T B, B R T (Wngeim] | ST
FEGZIT | AT | ihLE I | R AE) 7E LR
e ELA A1 B, B/ BT AE AL AR
FES.

AT 7K SO AE SRR AR IR 10 5%, 7K A 0 R RS
WIS YO F Tl 2 AR 25> X i A R A
AR AT 28 A AT RS [R) 4 ) S B K

38°00'00" 40°00'00" 42°00'00" =z

36°00'00"

140 km bERA

112°00'00" 114°00'00" 116°00'00" 118°00'00" E

B2 BEmERER
Fig. 2 Sampling sites in the Haihe River

INGE S A HERE, W =100 x (f+a +b)/3. P, W
B ; ORISR R AR R
MVE 53 E s a AR %% B, LR B AR B 430
YRR AAREC E o E s b IR S W48 1Y 2 A A=
Y (A e e S B AR R E ) KA
YA AR 26 5 (R R a2 B R S A
G3 L) IR A AR Y AT Bl W 22 R M 48 B 2 AR AR
ANTR] Z G X i BT AR AT 2R A E R R

s

Simpson ZHEVEIRELD = 1 - > (7\;)2 o, A,

i=1

n, R L BASAREL, N R e R AR
3 EREHH

3.1 —Zn KER KA B RGRHIE

— oy X B A | R AR A
TIRIX 3 R E AR X L& BN TR = [6]
PRGN Rt o 2 1 TR R A
TIRH AL, 275 TR A o X AR T 0
YEfp IR S8 A TR IR I 6 K AR RS
RE—ZIX (&1 3) . 3 o B A8 A f) 30 30 A= 358 K
SCRFAE , 1] LA B [ A — G X 2 [ 77 A 0 W A
ZE5 TR DX AR ) S SRR (K 2, 3).



2

PNIRBFAG . TR UK AR S T — S 43 X

513

RC- T: AT ILALR# L L AOK X RC-IV : #HT AL 5k X
RC-1I: #erlr il =7k X RC-V 2 AT (il F oK X
RC-II: A7 il A7k X RC-VI: 3] B -1 Ji AOK X

38°00'00" 40°00'00" 42°00'00" N

36°00'00"

0 120 km

112°00°00”  114°00'00”  116°00'00” 118°00'00” E
B3 SURBkESE-RSE

Fig. 3 Map of the first-level freshwater eco-regions

in the Haihe River basin

T IR G 5K A S R GURRIE

Fo JE R AR BR HE R B, 76— 2 DX PR A e 288
RN - 3R O i BRI AT B A3 AT, 0T 3 S e 4y
B 16 DK YIRE X, AL S % iR A
AT T 300R (L 4) . 38 3k B AN]SR ARRAIE | X8
AR SCRHE MUK AE A YRR 2R B X L (R 4,
5), AT LA BRIA) DX P38 110 22 S48 /08, T AN TR) X 22 (]
FELERON I 0 25 5 B B R X R K T R AE
5K AR Z R T8 R AT AR G 2 B, IR Bl
AN SR RSBV B A A DGR LR I 430
40.71 0. 51, MKAERY) ZFPES COD BYAHE
PEHCE IR, 3R 5 0. 52. KA A=) AR R K A2
RYGFHER EEAE bR, B A5 K BT A SR g e
T XS5 RBeNe — 2 B I I WK AR 38 RGFRE.
TR 2R Z B 2/ R 52 m 5K 5
X R WAR R R A et e, T — B e b A 22
A 38K A A 0 5 A S R B S0 A 114 221 1 K
A RBURHIE.

3.2

&it

(1) F il 7 A0 ik e R AR fY
OF XTI AT R A R A 5 i i e

4

x2 BARE—LAXWREESREBTEER
Table 2 Characteristics of the terrestrial ecosystem in the first-level zones of the Haihe River basin
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