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Table 1 Model parameters and number of reservoirs
. KE ZH KE
LB o " LB - "
R H PN R AL H) SN
Collie river 1 1 GSFB model 8 3
basin 1
Wetland model 4 1 MOPEX-3 8 5
Collie river 4 1 SMAR 8 6
basin 2
Alpine model 4 2 Flex-B 9 3
GR4J 4 2 VIC model 10 3
Penman model 4 3 Flex-1 10 4
United States 5 2 MOPEX-4 10 5
model
MOPEX-1 5 4 NAM model 10 6
HYMOD 5 5 SACRAMENTO 11 5
model
New Zealand 6 1 Tank model 12 4
model vl
Susannah Brook L
model v1-5 6 2 Xinanjiang model 12 4
Susannah Brook 6 2 FLEX-IS 12 5
model v2
Collie river 6 2 MOPEX-5 12 5
basin 3
Alpine model v2 6 2 HYCYMODEL 12 6
Thames
Catchment 6 4 GSMI'HS(SSONT 12 6
Model
THACRES 7 1 CLASSIC model 12 8
Hillslope model 7 2 MODHYDROLOG 15 5
TOPMODEL 7 2 HBV-96 15 5
SIMHYD 7 3 Tank Model -SMA 16 5
Midlands
MOPEX-2 7 5 Catchment Runoff 16 5
Model
Plateau model 8 2 ECHO model 16 6
New Zealand 8 2 LASCAM 2 3
model v2
Australia model 8 3
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Table 2 The simulation effect of 45 models

75 (L KGE D,/%
1 MODHYDROLOG 0.8 0.19
2 IHACRES 0.79 5.91
3 GR4J 0.79 0.18
4 Hillslope model 0.78 1.36
5 Flex-I 0.78 2.16
6 FLEX-IS 0.78 1.24
7 Midlands Catchment Runoff Model 0.78 0.40
8 Flex-B 0.77 5.60
9 Tank Model -SMA 0.77 4.78
10 Tank model 0.76 4.23
11 HYMOD 0.76 0.72
12 MOPEX-3 0.76 0.44
13 Susannah Brook model v1-5 0.75 0.06
14 Collie river basin 3 0.75 0.07
15 Plateau model 0.75 0.20
16 SMAR 0.75 1.39
17 CLASSIC model 0.75 0.76
18 Collie river basin 2 0.74 0.53
19 United States model 0.74 0.22
20 New Zealand model v2 0.74 9.41
21 SIMHYD 0.74 491
22 NAM model 0.74 2.17
23 Penman model 0.73 2.39
24 Australia model 0.73 9.73
25 MOPEX-1 0.73 2.47
26 Thames Catchment Model 0.73 1.56
27 Xin’anjiang model 0.73 2.00
28 MOPEX-2 0.73 2.47
29 MOPEX-4 0.73 2.53
30 SACRAMENTO model 0.73 5.38
31 MOPEX-5 0.73 2.86
32 HYCYMODEL 0.73 0.19
33 Wetland model 0.72 0.70
34 Alpine model 0.72 4.15
35 Alpine model v2 0.72 4.06
36 GSFB model 0.7 16.10
37 ECHO model 0.7 14.91
38 HBV-96 0.65 18.57
39 New Zealand model v1 0.64 6.55
40 Susannah Brook model v2 0.57 7.21
41 GSM-SOCONT model 0.53 37.98
42 LASCAM 0.31 22.34
43 TOPMODEL 0.22 23.25
44 VIC model 0.22 20.62
45 Collie river basin 1 -0.07 19.22
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Comparison of Conceptual Hydrological Models for Lijiang River Basin

YANG Yang'?, ZHAI Luxin'>*", JIA Yanhong'?, XUE Kaiyuan'?
(1. School of Environment and Resources, Guangxi Normal University, Guilin 541004, China; 2. Key Laboratory of Ecology of Rare
and Endangered Species and Environmental Protection, Guilin 541004, China; 3. Guangxi Key Laboratory of Landscape Resources

Conservation and Sustainable Utilization in Lijiang River Basin, Guilin 541004, China)

Abstract: [Background and objective] Hydrological process is a complex phenomenon and affected by many
biological and physical processes. Its modelling in water resource management and decision-making in watershed or
catchment is often based on conceptual models where the complicated processes that directly or indirectly modulate
water flow in different components are highly simplified. Such models are mathematically simple and have been
widely used in both practical and scientific communities. Different conceptual hydrological models are available, but
how they compare with each other for simulating hydrological processes in watersheds is not well studied. The
purpose of this paper is to fill this gap. [Method] We compared 45 conceptual hydrological models for their
application in the Lijiang River Basin. For each model, we simulated daily runoff in the basin from 2008 to 2016
using the same dataset, and compared and analyzed their performance in terms of model structure, calculated
evapotranspiration and runoff, from which we identified main factors which affect model applicability and accuracy
most. [Result] MODHYDROLOG was the model that worked best for simulating hydrological flow in the basin,
followed by GR4J, IHACRES and Hillslope models. Model which was least accurate for simulating runoff did not
work well for modelling real evapotranspiration and other runoff components neither. An accurate evapotranspiration
calculation was not decisive for accurate runoff simulation, and dividing the runoff into different components was
the key factor in applicability and accuracy of the models. We also found that the generalized semi-distributed model
not only simplified the operation process of the model, but also affected the simulation accuracy. [Conclusion]
Among the 45 conceptual models we compared, MODHYDROLOG, GR4J, IHACRES and Hillslope models worked
best for simulating hydrological processes in the Lijiang River Basin and similar basins.
Key words: hydrology; models; applicability; basin
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