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Advances in applied ecological models for estuarine management *
SHEN Xia"?, B. Larry LI’

(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing 210029,
China; 2. Ecological Complexity and Modeling Laboratory, University of California at Riverside, Riverside CA 92521-0124, USA)

Abstract; Estuaries are transitional water zones as functional ecotones connecting rivers and oceans. Both of natural
forces and human activities drive estuarine ecosystems variations. Ecological modeling plays a significant role in stud-
ying structure and function of ecosystem, simulating processes of ecosystem succession, and understanding response
and feedback of biological processes on ecosystem. Hear we review different type of ecological models, and presents
their features, strengths and weaknesses, as well as how apply these models to real world problems. Some critical tech-
nical questions are discussed, such as variables and functional types of model, model coupling and spatio-temporal
scale, as well as parameter determination and uncertainty analysis. In particular, some instances are illustrated to
demonstrate how to apply numerical models to serve estuarine integrated management schemes, including ecological
engineering design, ecosystem restoration, ecosystem assessment, and system decision support. Although the
ecological modeling research in China has made some processes including their applications, there is still a gap in

some respects needed to be improved.

Key words: estuarine ecosystem; ecological model classification; spatio-temporal scale; human activities ; integrated

coastal zone management

~IPIPNIPNIDNIP TP IPNIPIPNLPIDNTPIDNIDIDNIPIDIDNIPIDNTPIDNTPIDNTDIDNIPIDIDNIDIDNIPIDNTPIDNIPID NPT DT IDNIPIDNIPINIPID™

AL TT B 7k T =2 2 R )

OKBlfE Y RDZKHISIE BB SR ], FERBENIMERW, JK, T8, KEE, KRS R4
R EHRR . EEE, SIOKFERR B, WELTKBOF RS, s, rEe Mk, SR R
R EREHARHE I, W RSKE RN R, WHRKSCR . KRR, R R, MR H5E
Bl OKFIBRERK 2% WK KRR ED A B R E R 5KAE RN A, AT 4 E SO0,
T EBHEAZ O], RSSCE HEAUEE AT, ZWEITh “hERSBHGBT  ERIMXAEFHP . AR EN
T4, RN Ei R CA 2 EBRABUR SCERIS R R 40 B 2 It

OKBlEgEREY WA, K16 A, EH7 30 BB, HHEN 30.00 7T, 244 &M 180.00 7T, FEBRRMEZES: MY
5. ISSN 1001-6791; ENG—ELL YIS CN 32-1309/P; E PN EITICS: 28-146, Wall] ™ KiEs a4 Hu bk J5 ( ) J3 89T
el L%

(CkBZFHR) MIEH

# The study is financially supported by the Research Foundation of Nanjing Hydraulic Research Institute (No. Y213012; No. Y215007).



