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SWAT Applications in China
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Case Study I:

Nonpoint Sources
Pollution Simulation
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Objectives

+ Assessment of Nonpoint Source
Pollution (NSP)

+ Identification of critical NSP areas

+ Pollutant control and scenario
analysis
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Calibration and Validation
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Calibration and Validation

o Results

c o0

3 o Dt Xiahui iy,

l — ENS r'z b ENS r'2 b

19871988 \Month Day Month Day Month Day Month Day Month Day Month Day
Calibration0.95 0.62 097 0.76 0.87 0.70 092 090 092 090 101 107

19831991 Month Day Month Day Month Day Month Day Month Day Month Day
Validation091 067 093 076 088 074 087 0.60 090 0.61 121 110




Calibration and Validation
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Calibration and Validation

0 Results
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3 Xiahui station Zhangjiafen station
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Validation 19891991 0.84 0.96 1.52 0.97 0.98 1.12
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Calibration and Validation
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Calibration and Validation

_ Results
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Calibration and Validation
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Nonpoint Source Pollution Simulation

The nonpoint source pollution load flowing into the reservoir from Chao and Bai river watersheds

Chaohe basin Baihe basin

Year Preci. Sedi. TN TP Preci. Sedi. TN TP

(mm) (10%) (t) (t) (mm) (10%) (t) (t)
1986 620.53 24.58 898.13  10.45 533.17 25.35 57063  9.04
1987 666.40 27.90 66521 1852 571.52 22.11 448.45 1873
1988 483.43 23.97 667.80  19.86 427.22 16.64 36263  15.99
1989 447.42 17.38 39265  14.82 378.93 5.60 381.00  13.69
1990 696.23 34.45 783.80 4267 550.99 20.90 49454 1576
1991 608.60 40.13 65271  29.50 538.85 34.30 53581  22.93

Average 587,10 28.07 676.70 22.63 500.12

465.48

0.79. WS,
> "‘s b -



Nonpoint Source Pollution Simulation

Point sources (G)TN (b)TP
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Nonpoint Source Pollution Simulation

Contribution ratio of different pollutions from Bai river watershad (1986- 1991) 3
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|dentification of NSP Critical Areas
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Identification of NSP Ceritical Areas

The critical areas of phosphorus losses

115°3:0'0"E 116°EJ'0"E 116°3|O‘O“E 117°E)'0“E 117°3I0‘O"E

z
o
/f_,./‘"\—\/l _;9)
) \ Soluble phosphorus
z
=
SCV)') -
<
z
)
=
<
z
o
2
<
Legend
Concentrati (ug/ z
| 10-6N : _§
[150-100 B o
[ 100-200 i 9
z | W 200-300 b4 \\2/\/’/
o 1
31 I 300-400 o 10 2 " Scale
o I 400-500
1M5°00'E 115°300°E 116°00'E 116°300'E M7°00'E 17°300°E ;

- &R SWAT Cop;
=T o e

//’;“‘H\“‘\

£

PN A

&y o) ICGE G e S

o




Pollutant Control and Scenario Analysis

The reduction rate of the pollution load under different scenarios

Flowing into Miyun from Flowing into Miyun from
_ Chaohe basin Baihe basin
scenario : : : :
TN reduction TP reduction TN reduction TP reduction
(%) (%) (%) (%)
1 0.07 7.33 0.05 0.68
2 9.09 10.26 12.51 3.40
3 8.03 4,92 9.05 3.86
4 1.09 3.58 1.47 4,62
5 9.12 3.67 3.93 10.58
6 1.04 1.52
7 0.98 0.76
8 2.55 1.55
9 15.97 16.84




Summaries

1. Nonpoint source pollution mainly takes place in
flood season, and it is more serious in the Chao

River watershed than that in the Bai River
watershed.

2. The emphasis of river basin management should
be putted on the nonpoint source pollution
control in the Miyun Reservoir cachment.

Xu, Z. X., Pang, J. P, Liu, C. M., and Li, J. Y. (2009).
Assessment of runoff and sediment yield in the Miyun Reservoir

catchment by using SWAT model. Hydrol. Process. 23 3619-_ L)
3630 (DOI: 10.1002/hyp.7475) i e




Zhangweinan River Basin

» Area: 37,700 km?
» Shanxi, Henan, Hebei,and |
Shandong provinces
including 13 cities,and 70 . "
counties
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Zhangweinan River Basin

b H R 2
| ] )L/]\) / ' [)K
I g
[
| e
BN

Land Uses

|- s
[ RN
3 el L
A i L
. L

=3 w4 1
4

C MRtk HLy &

yuly o7, cviv

S G LS ST co




Model Calibration
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Model Calibration and Validation

Calibration: 2001-2003; Validation: 2003-2005)

Guantai Yuancun Linging Xinji
Cal. Val. Cal. Val. Cal. Val. Cal. Val.
R? 0.71 0.61 0.68 0.66 0.82 0.78 0.88 0.84
Ens 0.61 0.47 0.68 0.59 0.81 0.75

J\ﬂ')




ET Calibration

» R?and ENS are 0.93 and 0.92, respectively.
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ET Distribution
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Changes of Runoff under different Scenarios
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ET Distribution under Different Scenarios
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Changes of TN and TP under Different Scenarios
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Distribution of TN (kg/ha) under Different Scenarios
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Changes of TN and TP under Different Scenarios

cco | (51-50) (52-50) (S3-50) (34-50) (S5-S0) (S6-S0) (S7-S0) (S8-50) (S9-50)
' /SO /SO /SO /SO /SO /SO /SO /SO /SO
TN -3.63 | -52.44 | 78.22 @ -4.21 | -52.72 | 76.85 | -53.43 | -7.93 | 67.95
TP -3.63 | -54.00 | 85.39 | -4.38 | -54.25 | 83.23 | -54.79
T o oe S el NS




Summaries

+ Runoff will increase by 147% if precipitation increase
by 25%, while runoff will increase by 4% if irrigation

water decreases by 109%o;

+ If nonpoint source pollutant decreases by 15%, TN will
decrease by 7%, and TP 15%; If the nonpoint source
pollutants reach the standard, TN will decrease by 24%,
and TP will decrease by 8%.

BRE, GHE, B, THR, KEUSE, (BEEEMRK-|
PR SSA MM SER) , PEARKR IR, 20184 & |
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Integrated Simulation and Management of Water Resources
and Water Environment in the Zhangweinan River Basin
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Case Study ll:

Impact of Climate Change
on Hydrologic Cycle
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Downscaling

» ODbjective: Increase . o
spatial and temporal - -
Information from
GCMs output

» Concept: Regional
and local climate is
widely influenced by
large-scale
atmosphere dynamics

(GCM)




Scenarios




Validation for SDSM
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Validation for SDSM (cont.)
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Streamflow Simulation by Using SWAT
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Annual Streamflow Simulation
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Model Calibration
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Model Validation
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Long-term Streamflow Simulation
(Scenarios)
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Comparison of simulated mean monthly stream flows in the
baseline and those driven by SDS scenarios in the future

For SDS scenarios, the streamflow will decrease by 88.61m?/s

(24.15%), 116.64m?3/s (31.79%) and 151.62m3s (41.33%),.bas
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Simulation for Different Climate Change Scenarios
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Spatial Distribution of Simulated Runoff Depth
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Spatial Distribution of Simulated Runoff Depth
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Summaries

» The hydrological processes in HYRB are very
sensitive to future climate changes, the

streamflow may decrease in the future

- Simulated streamflow under SDS scenarios:
2020s(-24.15%), 2050s(-31.79%), 2080s(-

41.33%)

o Xu, Z.X.,Zhao, F. F, and Lj, ]. Y. (2008). Response of :
streamflow to climate change in headwater catcmpe;:nt w{;’ |
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Improvement of SWAT Model

®

®

®

®

®

SWAT model is a very good tool
Runoff generating mechanism:
SCS Curve Number

Reservoir operation

Large area irrigation
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