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Abstract: As the main channel of matter exchange between riverine and marine environments, estuarine ecosystems have
been subjected to growing environmental interference and disturbance. Anthropogenic activities and the interactions between
land and sea considerably affect estuarine ecosystems and health, and they have resulted in challenges for ecosystem
management. Ecosystem health assessment, a new method of ecosystem assessment, determines the current ecosystem
structure and function, and provides substantial information necessary for effective ecosystem management. Therefore, for
the management of the Yellow River Estuary, a pressure-state-response ( PSR) method was used to assess the health status
of the ecosystem. The estuary and the adjacent marine and terrestrial ecosystems were considered an entity under the broad

definition of estuarine ecosystems. An ecosystem health assessment indicator system was developed, taking external
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pressure, ecosystem state, and response parameters into consideration to calculate indicators of regional ecosystem health.
The health status of the Yellow River estuarine ecosystem was then assessed using a comprehensive evaluation index (CEI) ,
including historical data from1991. The results showed that the overall index of the Yellow River Estuary was 0.7427 in
October 2013. In detail, the response index was 0.9055, which indicates that the Yellow River estuarine ecosystem was
“very healthy,” suggesting the policy and behavior of local government, relevant departments, and individuals reduced the
pressure on the regional environment to a certain extent. The pressure index was 0.8288, which indicates that the ecosystem
was at a “good status,” but has been under growing pressure and its health has deteriorated. The state index was 0.6458,
suggesting that the ecosystem is “unhealthy” and is under considerable pressure, requiring improvement. Overall, the
current status of the Yellow River estuarine ecosystem was reasonably “healthy” as compared to that in 1991, but it has
deteriorated. The state index showed the most serious decline among pressure, state, and response indexes. The main
reasons for the health degradation of the Yellow River estuarine ecosystem were investigated by analyzing the index variation
and its weight. The factors resulting in the deterioration included overfishing, unreasonable wetland development, over-
farming in shallow seawater, and pollution. Therefore, actions should be taken to prevent further deterioration through
ecological restoration and appropriate management of the Yellow River estuarine ecosystem. Any future development should

be based on scientific planning for the sustainability of the ecosystem.

Key Words: ecosystem; health assessment; PSR model; CEI (comprehensive evaluation index) ; Yellow River Estuary
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Table 1 Indicator system for ecosystem health assessment in Yellow River estuary area
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Table 2 The ecology softy values of different landscape type

SR Landscape type SMH Score Pl Explanation

Tl River 0.9 X2 DX A A AR G A R S R

MELHL Forest and grass land 0.8

AT KK Artificial waters 0.75

FRUK T Aquaculture waters 0.6 gggiﬁi%&%éﬁ%%ﬁﬁﬁiﬁﬁm,@*‘JFHK!H‘,
MV Intertidal zones 0.45 5 350 A B Rk

M Salt field 0.4

AZETHHHth Human interference land 0.4

AF|HH# Unused land 0.3
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Table 3 Health assessment level of Yellow River estuary area ecosystem
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Table 4 Standardized value and weight of pressure evaluation of Yellow River estuary area ecosystem

HabRd
_ ~ . T b AL &
R — bR e B R C AT Her
. . X Reference Standardized : Index
First-class index layer Second-class index layer Status value Weight L Sort
value value combination
weight
AR - 2
Population press(0.0709) ANOEE/ (AN/km?) 159 150 0.9434 1 0.0709 7
et Y5 Y Tl EKHER AR, % 95.48 100 0.9548 0.5647 0.0796 6
Land sources pollution AR TSIKAL AR, % 100 80 1 0.1488 0.0210 9
: 2 3R I/
(0.1409) kﬁﬁﬁiﬁﬁ'g 21.2272 25 0.1178 0.1069 0.0151 12
(kg/hm*)
&4 iR i/
Zzﬁﬁﬂcﬂz W 255.0084 220 0.8627 0.1796 0.0253 8
(kg/hm”)
R R AETHEHREL 0.7550 0.5176 0.6856 0.4823 0.1294 3
Coastal zone exploitation AT AR % 0.0809 0.0003 0.0037 0.0468 0.0126 13
(0.2682) FREE FH AR %L 0.0936 0.0333 0.3558 0.0674 0.0181 11
WRIGFRAE 8/t 4960853 1495539 0.3015 0.0689 0.0185 10
R 2/t 1043391 587774 0.5633 0.3347 0.0898 4
RS FRMTR R AL d 0 82 1 0.2973 0.1546 2
Natural press(0.52 FEIT AR T R/
atural press(0.5200) AT 236.90 128.60 1 0.5390 0.2803 1
10°m
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Table 5 Standardized value and weight of state evaluation of Yellow River estuary area ecosystem

FabRd
_ _ AR FEHEAR TG 4
s — g MR A R AR -
. . . . Status Reference Standardized : Index .
First-class index layer Second-class index layer Weight L Sort
value value value combination
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H: vl
EEP Productivity il Hs [X 35k NDVT 46 % 0.1415 0.0215 1 1 0.0647 5
(0.0647)
LY R Fiefi Hby 55 00 2 A 1k 4 4 2.0505 1.9952 1 0.0846 0.0215 16
Biodiversity A ) 2 R AL 2.3455 2.0391 1 0.4843 0.1229 1
(0.2537) A AL P A 24 197 150 1 0.1636 0.0415 11
TSR 254 75 78 0.9615 0.2675 0.0679 4
ZEtFTRe T Hl TR FRAE 2 0.4031 0.4909 0.8211 0.1841 0.0795 3
Structure and AR Hh AR £ 0.2287 0.4573 0.5001 0.1331 0.0575 7
function (0.4317) MR 5 R 0.0934 0.2272 0.4111 0.0676 0.0292 14
BT EL 0.0163 0.0251 1 0.0229 0.0099 21
ot 7 LA T 38 3 0.1984 0.2025 1 0.0966 0.0417 10
ER/Sia: B I iR 14 1.5101 1 0.6622 0.0427 0.0184 18
R R 1.0202 1 0.9802 0.0520 0.0225 15
i by DX 357 Y R 8 4 0.4795 0.5236 0.9158 0.0298 0.0129 20
[t bl IX 388 7K SR 2L 0.1353 0.2301 0.5880 0.0870 0.0376 12
AR/ (kg W™ R 3.3799 88.0334 0.0384 0.2842 0.1227 2
. A FEIAT 1 M7 A 3 ¥ B o R
SRK 13 1 0.0769 0.25 0.0211 17
ARRE R d
Natural disaster A RETAT I B A1 T VR B R 0
1880 100 0.0532 0.75 0.0634 6
(0.0845) ALY km?
) AT 1 ] AR gAY 22 5 A B
YIF Ak T B S 0 s Lt/ 7.69 2 0.2601 0.2838 0.0469 9
(mg/L)
N AR 3 W j)] N >
Physical and chemical 0 R G 3 i 4 2 2/ 0.039063 0.05 1 0.0564 0.0093 22
(mg/L)
Y[ [ AR I Y R R A
factors(0.1653) L e 9 I 1 B A 17.21 6 1 0.3227 0.0533 8
(mg/L)
! 4B 3 ¥ BT HL A
RS R LY 2.14 0.2 0.0935 0.0450 0.0074 23
(mg/L)
N ARV iﬂ T A “t%'l's
1 B AR P 0.025492 0.015 0.5884 0.1879 0.0311 13
(mg/L)
) 1 R AR g 4 T 4 JR A 150.79 7 0.0464 0.1043 0.0172 19
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Table 6 Standardized value and weight of response evaluation of Yellow River estuary area ecosystem

Eit !
. B - BB e s BAE
R — kbR WH - R RRE AR He
. ] . Status Reference Standardized ; Index
First-class index layer Second-class index layer Weight L. Sort
value value value combination
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2:%% Economics A GDP/ It 99635.12 748.034 1 0.6334 0.0890 3
(0.1405) GDP Hi KR/ % 19.47 5.55 1 0.2605 0.0366 6
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(0.4850)
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