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Assessment system for watershed ecological health in the United States: Development and
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Abstract; To meet the water quality goals of the Clean Water Act, the environmental agencies in
the United States (U. S. ) have developed a comprehensive ecological assessment system of water-
shed health in the last two decades. The system employs a watershed approach, and includes a
large set of hydrological, chemical, and biological indices, having become an essential part of the
watershed water quality management system in the U. S. and provided strong support for the protec-
tion of water environment and the restoration of aquatic system. In this paper, the development and
application of the ecological assessment system of watershed health by the U. S. environmental regu-
lators, especially the U. S. Environmental Protection Agency (US EPA) , were overviewed from the
aspects of related laws and regulations, ecosystem function analysis, ecological health indicators,
comprehensive assessment system, and monitoring and data management systems, and the health
assessment systems for the rivers, lakes, estuaries, coasts, and wetlands adopted by the National
Aquatic Resource Surveys (NARS) were introduced. Some suggestions for the future development
of the scientific ecological assessment system of watershed health in China were put forward based
on the understanding of the protection and remediation practices of our water environment.
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condition, and biological communities in a watershed.

Relationship between ecological stressors, ecosystem
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Fig.2 Adaptive water quality management system based on wa-

tershed ecological health.
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Table 1 Basic classification of hydrological units in U. S.

LS S & & VTR AR RS STiTE BT 7543
Hydrologic Hydrologic Unit name Average  Approximate
unit level unit code size number
(km?)

1 2 {3 2-digit X35 Region 459878 21

2 4 i 4-digit X3 Subregion 43512 222
3 6 1L 6-digit JKIX Basin 27444 370
4 8 {7 8-digit /KX Subbasin 1813 2270
5 10 iz 10-digit I Watershed 588 20000
6 12 {7 12-digit FIiIk Subwatershed 104 100000
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Table 2  Designated uses of water bodies in the state of

California
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Table 3 Commonly used indicators for monitoring of wa-
tershed ecological health
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WEHAERE T R 1T AN b ARG 3 1 e 3
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TR R A R T T
TR BETFRLA R A2 AR ek
e
AR V5 e Y s
K BTE bR E TR R R M G AT
Water BTAER SERE R SR NBE R
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FRIBAE bR pH R B
R SRR T A AT
B AR AS WS ANE)
R RS RS AL
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Ei TR RS
w2y Wefi ™4
RAWAENSEY RS
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BT R LE)E NEYN L R Ry N L el |
E7E MR MES) AR SRR S5
Biology ) I R N LY B ) AN RS
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IR AEPRETE AR ZS R G R L S WA A 235 ) A2
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45 B (richness ) TR B ; WA Wy FPRE S5 49 (1) 5325
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P IR BE U 32 Fh 35 55 (tolerance index) ; LS
Fr ARG AR 10 1) 5 £ S Fh I 4 4L (feeding group in-
dex) 5. ELACR T 46 br s BRI Wl 7K 4 7 o
TEOH A TECE . AL A PN B TR B A A5 T g
IR ZR B TP AR AL, LA Iy R e bl 2 (6 5
Z:H GE 2 S T fAE S 515 2)) A5 1
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SR, VA RO TRl 23 i BRI a8 Z2onae it i
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Fig v (28300

TEWE 2 HOIR DU, 75 SR8 AE 19 2 L it 3t
139328, H i 5 AR 48 T 0 £ 19 A= 25 0 IX 647 70
2 R)E B EE 23 il s $8 bR 10 2 LU (E. (HJ2 78
AAEAEIII 3 DX I B0, W] LAAE 2278 58 43 BT 110
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LM R 0 3 103 G A A AR S A VT AN b T A
RIR. 1717 B Y5 Xt W43 HT ( canonical correspondence analy-
sis, CCA) MERARLANEZ o0 HHEAR BE A0 i 07 vk, vl LA
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TE SRR,

) ) A B g A ( discriminant model index) . £
W0 TV A SRR DPAR rh 0 O TR e S i
A ST RE B 58 B 0 2 LG U RN 4 B ™ E 1 52 4
T, SR A 5 BRSO A S 2 A A Y
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tion model) & —ME AR LI ARG T 3 A
LR PP Ry i i o AR v A A 2
ATHERF 30 AR I 15 L PP 9 25 45 SRt s 3 43 78
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R 25 HH 451 Tt 38 %) 1) 1 48 %8 ( benthic response
index, BRI).
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Fig. 3  Tiered assessment approach of watershed ecological
health.
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Table 4 Core and supplemental indicators for general designated categories
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