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Importance of Meteorological Input to Model Output

Effects of Climate Change on Soil Moisture JEUNEWIgLYCIrNY)
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Meteorological plays a decisive role in model accuracy
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Problems in Scientific Research in East Asia

1) Uncertainty in hydrological processes is largely due to uncertainty in

atmospheric driving data.

2) Meteorological stations in East Asia: Scarce station, Low spatial
representation, Data sequence discontinuity, No solar radiation.

Meteorology station on both sides of the
Hu line varies greatly.

Take China as an example

@stricted by many objective facm
such as economy and geology, the

distribution density of traditional
observational meteorological stations
in East Asia (such as precipitation,
temperature, humidity, wind speed,
soil temperature and soil moisture) is
relatively scarce on the whole.

We believe that. There is a lack of a
unified grid data at present, this data
can assimilate more data sources
using meteorological observe data or
others (such as satellites or radars).
CMADS solves the above problems,

Most importantly, we're going to open
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Development Process of CMADS-GRID

a Regional encrypted stations in China b Automatic weather station stations in China
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2) Time span : From 1908 to 2018 at Daily scale; (Annual update)
3) Providing elements : Average \ maximum \ minimum 2m temperature, 24-hour precipitation, Solar radiation, Atmospheric pressure, Humidity,

Wind speed , Soil temperature and moisture.



Post processing of the CMADS-GRID

CMADS Annual maximum temperature Year 2008
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Post processing of the CMADS-GRID

CMADS Annual Precipitation(24 hour) Year 2013

6000
4000
3000
2000
1000
900
800
700
600
500
400
300
200
100
50

50°N

10°N

75°E 90°E 105°E 120°E 135°E 150°E

2] ‘Q‘z b :¢-.2.2
116" CMADS V1.3
P
y @ '
st pe e
o~ PR g
th ’nm g 1/8" CMADS V1.2
I e L P
ﬁ»r > \‘ c..u!\',r 3
1 - oL )
Y2 """ ‘Qﬁ QNR1 V 1 . 9'2'1' 3
AR " CMADS ¥1.0 1/4° CMADS V1.1
NS
X, X X,




Outline




Evaluation of the CMADS

a CMADS verification (BIAS)
Year (2011)

b CMADS verification (RMSE)
Year (2011) Relative humidity (%)
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Figure 2. Statistical function graphs of the changes in the temperatures of the soil with season and depth. (a)
ME, (b) Anomaly correlation, (c¢) MAE, and (d) RMSE.

(a2) OBS_20CM

octmn

!|

axawiz |

B P S -

|

|
|
:
i
|

|
\
|
|
|

ORITE BT SMUAC CMITE TANC IISTE IRITE NN

_mﬂ

200 7% 290 295 290 205 X0

BOUNS CIITC DM SUTC TUNC INTC IRUTE 1S T GRITC GMITC BRAT IS IWITE WUIE 1T

¥ T .
270 T7H 295 205 90 26 200 200 275 200 205 200 295 20

CLM-AMOOEL_SCM

GOUTE ERIT GRUTE BRUIC (AUTE AT IRITE JIUTE

_;nu

% T 200 28 290 295 30

UG NS ORUTG BT 1TG IUTG WS 210 T CRITC MLNT GRSTC TANT SRS IRITE BIUTE

x T .,

I00 375 200 205 390 395 20 270 278 200 283 290 298 200

il

COUTE HUAE OMITE SRS TAUTE MRE WLITE S1UNE

WUTC OUTD SEUTC SMUTC LAITC YRS WIUTC BT

433 te 12 43410 ¢t 2

Figure 5. Annual and hourly changes in the observed (a) and simulated (b) soil temperatures at three depths
and their differences (c).



CMADS Special journal

ACKNOWLEDGEMENT OF GUEST EDITORSHIP

We certify that
Prof. Dr. Hao Wang
has served as Guest Editor for the Special Issue

Application of the China Meteorological Assimilation Driving
Datasets for the SWAT Model (CMADS) in East Asia

We acknowledge the hard work involved in inviting and following up with authors, and ensuring the high
quality of articles through rigorous editorial checks and making the final acceptance decisions. The work of
guest editors is crucial in keeping MDPI journals at the forefront of research in their field.

Dr. Shu-Kun Lin ﬁd\DPI [
Publisher and President

ACKNOWLEDGEMENT OF GUEST EDITORSHIP

We certify that
Prof. Dr. Xianyong Meng
has served as Guest Editor for the Special Issue

Application of the China Meteorological Assimilation Driving
Datasets for the SWAT Model (CMADS) in East Asia

We acknowledge the hard work involved in inviting and following up with authors, and ensuring the high
quality of articles through rigorous editorial checks and making the final acceptance decisions. The work of
guest editors is crucial in keeping MDPI journals at the forefront of research in their field.

o

sty
Dr. Shu-Kun Lin m\bl’l ]
Publisher and President

. water e

an Open Access Journal by MOPI

Application of the China Meteorological Assimilation Driving
Datasets for the SWAT Model (CMADS) in East Asia

Guest Editors;

Prof. Dr. Hao Wang

State ey Laboratory of
Simulation and Regulation of
Water Cycle in River Basin &
China Institute of Water
Resources and Hydropower
Research, Mo. 1 Fuxing Road,
Beijing, 100038, China

wanghao@iwhr.com

Prof. Dr. Xianyong Meng
Research Associate, Department
of Civil Engineering, The
University of Hong Kong {HKU),
Haong kong,

aymeng@hku.hk

Deadline for manuscript
subrmissiona:
31 December 2018

mdpi.com/si/10816

Message from the Guest Editors
Dear Colleagues,

China Meteorological Assimilation Driving Datasets for the
SWAT model (CMADS) were developed and pravided high
resolution and quality meteorological data for the
community. Over the past few years, the CMADS data set
has received worldwide attention from applicants such as
the USA, Germany, Russia, Italy, India, Korea, etc.

This Special Issue on "CMADS in East Asia” invites papers
that report recent advances in the modeling of water
quality and quantity in watersheds using CMADS and the
hydrological model on a wide range of topics. These
include, but are not limited to, water resource modeling,
hydrological ecology, water ecological footprint, non-point
source pollution, meteorological verification,
meteorological analysis, atmospheric and hydrological
coupling, changes in water resources under climate
change, optimal operational of reservoirs, water footprint
assessment. We encourage submissions based on
theoretical, computational and field studies that involve
multiple hydrologic domains and interactions, as well as
contributions that demonstrate novel applications.

Prof, Dr. Hao Wang
Dr. Xianyong Meng




Z Meng, X., Wang, H. Significance of the China Meteorological Assimilation
. Water ﬂ“\D\Py Driving Datasets for the SWAT Model (CMADS) of East Asia.Water. 9,

(10),765. doi:10.3390/w9100765. (2017Db).

Editorial

Significance of the China Meteorological
Assimilation Driving Datasets for the SWAT Model
(CMADS) of East Asia

Xianyong Meng ** @ and Hao Wang **
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East Asia is a part of the largest continent in the world. In addition, it is the world’s most
densely populated region, with approximately 1.5 billion inhabitants. The underlying geography
is complex and highly differentiated, leading to large climate variations. For example, this region
contains the Qinghai-Tibet Plateau, the world’s highest, which has a unique alpine climate that
profoundly influences the climate in East Asian countries and across the globe. Owing to climate
change, East Asia’s water resources have been facing multiple pressures over recent years, such as
uneven distributions of droughts and floods, water pollution, and water shortages. Consistent with
the limitations in weather station observations, shortcomings related to economics, terrain, and other
objective factors make it difficult to perform large-scale, long-term, high-frequency monitoring studies
of water pollution and other related topics (such as floods, droughts, water scarcity, etc.) in East Asia.

CMADS Annual maximum temperature Year 2008
Water 2017, 9, 765 4 0of 5

high-quality meteorological data for use by the scientific community. Applying CMADS can
significantly reduce meteorological input uncertainties and improve the performance of non-point
source pollution modelling, since water resources and non-point source pollution can be more
accurately localised. In addition, researchers can employ high-resolution time series data from CMADS
to perform spatial- and temporal-scale analyses of meteorological data. Over the past few years, the
CMADS dataset has received attention from around the world, including researchers in the United

States, Germany, Russia, Italy, India, and South Korea, among others. As a developer of CMADS,
we have used the CMADS driven SWAT model to simulate the runoff of many watersheds, such as
China’s Heihe River Basin [26] and Manas River Basin [27], and obtained satisfactory results. We expect
researchers around the world to take full advantage of the CMADS owing to its high spatiotemporal
resolution, unified procedure (including latitude and longitude, and elevation), and reliable quality.
CMADS can be used to carry out studies of various distributed models (e.g., the SWAT and Variable
Infiltration Capacity (VIC) models) and high—resolution climate verification and analyses. Given

globally to perform more efficient and effective scientific comparisons and in-depth investigations

with a standard procedure.
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Figure 3. The spatial correlation pattern for ground-based and satellite-derived rainfall during 2008-

04~05 @ 07-08

2013. The circles represent the gauge stations.

Vu, T.T.; Li, L.; Jun, K.S. Evaluation of Multi-Satellite Precipitation Products
for Streamflow Simulations: A Case Study for the Han River Basin in the

Korean Peninsula, East Asia. Water 2018, 10, 642.
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Figure 2. The Jinsha River Basin.
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Figure 5. PDFs for the daily CMADS reanalysis data and gauge observations: (a) Precipitation;
(b) Maximum temperature; (c) Minimum temperature.

400 30 o 25 - o
- o - ,\’\‘
o | 2 |© 3
g g g
£ 300 £ 25 | C=099 ° | C=0.99
g 5 B,,=0.14°C 5 20 { B,=044°C
= £ B
= o
"2 200 E 20 o E o
g % g ©9
2 s "
g s g 15 °
E’ 100 E 15 A 2 8
§ < % < )
= N = ©
i ] o
0 10 10
0 100 200 300 400 10 15 20 25 30 15 20 25
Gauge precipitation Gauge Max. Temperature (°C) GaugeMin. Temperature (°C)
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China Meteorological Assimilation Driving Datasets for the SWAT model Version 1.0
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Tue Cuna MereoroLocicaL Assmanon Drivine Darasers for

Tue SWAT rope. (CMADS)

The China Meteorological Assimilation Driving Datasets for the SWAT model
(CMADS) is a public datasets developed by Dr. Xianyong Meng from China
Agriculture University (CAU). CMADS incorporated technologies of LAPS/STMAS
and was constructed using multiple technologies and scientific methods, including
loop nesting of data, projection of resampling models. and bilinear interpolation. The
CMADS series of datasets can be used to drive various hydrological medels, such

@ CMADS

i Mot s e o e SWAT as SWAT, the Variable Infiltration Capacity (VIC) model, and the Storm Water
f"'%'*»_% = How to extract the station you need in CMADS 2017-05-15
4 & 1. Download CMADS.7z and Find out the CMADSV1.0station.zi.
i 7
ool

= China Meteorological Assimilation Driving Datasets for the SWAT model (CMADS) (Annual report 2017-05-10
—2016)
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Download CMADS V1.1

CMADS V1.1
% Total data: 50000MB
Occupied space: 50000MB

WA S0 6 M 10T 10 0 e 1S 16 10 18

Time: From year 2008 to year 2016

Time resolution: Daily

Geographical scope description: East Asia
Longitude: 60°E

The most east longitude: 160°E

© North latitude: 65°N

Most southern latitude: 0°N

Number of stations: 104,000 stations

Spatial resolution: 1/4 * 1/4 * grid points
Download CMADS V1.1 (English)
Download CMADS V1.1 (Chinese)
Download CMADS V1.1 (BD-Cloud)

w100 H0° 1200 10 1400 IS0 le0 1700 IS0

@ CMADS VIl it o ity

China Meteorological Assimilation Datasets for the SWAT model (Version1.1)

O

@ v s s im0 e e e s e e e CMADS V1.0
Total data: 33600MB
Occupied space: 35200MB

Time: From year 2008 to year 2016

Time resolution: Daily

Geographical scope description: East Asia
Longitude: 60°E

The most east longitude: 160°E

North latitude: 65°N

Most southern latitude: 0°N

Number of stations: 58500 stations
Spatial resolution: 1/3 * 1/3 * grid points
Downlad CMADS V1.0 (English)
Downlad CMADS V1.0 (Chinese)
Downlad CMADS V1.0 (BD-Cloud)
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@ CMADS V1.0 e ncters

China Meteorological Assimilation Datasets for the SWAT model (Version1.0)
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CMADS-ST V1.0
Total data: 12000MB
Occupied space: 12000MB

WA SE e TSP e 100 LoE 1200 1307 10 1500 160 100 IS0

Time: From year 2009 to year 2013

Time resolution: Daily

Geographical scope description: East Asia
Longitude: 60°E

. The most east longitude: 160°E

North latitude: 65°N

Most southern latitude: 0°N

Number of stations: 58,500 stations/layer

Spatial resolution: 1/3 * 1/3 * grid poj

CEG 5 e 150 16

@ CMADS-ST V1.0 =i e

s China Meteorological Assimilation Datasets for the SWAT model (Version1.{
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User distribution of the CMADS
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Meng,X.Y.; Wang, H.; Chen, J. Profound Impacts of the China Meteorological
Assimilation Datasets for the SWAT model (CMADS). Water, 11, 832. (2019).



CMADS User in China
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Statistics by Xianyong Meng



Research hotspot areas of East Asia employing CMADS
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Meng,X.Y.; Wang, H.; Chen, J. Profound Impacts of the China Meteorological
Assimilation Datasets for the SWAT model (CMADS). Water, 11, 832. (2019).



Research hotspot areas of East Asia employing CMADS
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Hotspot application directions of CMADS

Non-point source pollution simulation

B Analysis for PM2s mass concentration

B Water-resources modelling

B Urban water-logging and hail disaster

B Atmospheric correction of remote sensing data
Hydrological simulation in cold area

H Meteorological data analysis

B Comparative study on precipitation data

B Meteorological science and technology products

B Response of runoff under climate change

H Ecohydrological research

B Research on uncertainty of model parameters

B Research on mathematical modelling

Evapotranspiration and solar radiation research

/

Meng,X.Y.; Wang, H.; Chen, J. Profound Impacts of the China Meteorological
Assimilation Datasets for the SWAT model (CMADS). Water, 11, 832. (2019).



Prof. Xianyong Meng:

The application of CMADS datasets
in East Asia will be effective improve
the credibility of the data, the accuracy
of the data sources will greatly reduce
the security risks implemented by
downstream programmes, such as
pollution censuses, Evaluation of water
resources.

Our public release of the CMADS will
also benefit more researchers.

Prof. Wang Hao :

The CMADS has been included in
the second contamination censuses,
national water resources assessment
and other countries.

The application of CMADS will play
a certain role in promoting
environmental protection over East
Asia. We expect researchers around
the world to make good use of CMADS.
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Next plan of the CMADS
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ﬁ Expand CMADS Time Span : Extended from 2008-2016 to 1980-2018; \

2) Develop CMADS-Soil Moisture ( CMADS-SM ) : Soil temperature (10 layers, Daily
scale) (First Layer: 0.00710063521m, Second Layer: 0.0279249996m, Third Layer:
0.0622585751m, Layer Fourth: 0.118865065m, Layer Fifth : 0.2121934m, Sixth
floor:0.3660658m, Seventh floor:0.619758487m, Eighth floor:1.03802705m, Nineth
Floor: 1.72763526m, Tenth floor : 2.8646071m);

3) Develop CMADS-Snow Fall (CMADS-SF),

4) Develop real-time forecast data of CMADS (CMADS-WRF);

QContinue to release higher resolution CMADS products. /




Welcome to download for free
of the CMADS

http://www.cmads.org
https://swat.tamu.edu/

CMhyd SLEEP Tool

Climate model data for hydrologic modeling
Download CMADS V1.0

W a0t s e W s s 100t nee et 0 e asee e o ase CMADS V1.0
= Total data: 33600MB
Occupied space: 35200MB

WGN Parameters Estimation Tool [§
Microsoft Access tool to store and process daily weather data

WGN Excel macro [§

Calculate statistics needed to create weather station files Time: From year 2008 to year 2016

Time resolution: Daily
SWAT Precipitation Input Preprocessors (pcpSTAT) [
Calculate statistical parameters of daily precipitation data used by W

Geographical scope description: East Asia
Longitude: 60°E

The most east longitude: 160°E

North latitude: 65°N

Most southern latitude: 0°N

Dewpoint Estimation [§
Calculate average daily dewpoint temperature per month

Number of stations: 58500 stations

China Meteorological Assimilation Driving Datasets
Public datasets for the SWAT model

o Spatial resolution: 1/3 * 1/3 * grid points
V1.0  =mi——t——s—Rimws  Downlad CMADS V1.0 (English)

D: for the SWAT model (Version1.0)
!Downlad CMADS V1.0 (Chinese) |
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Welcome to join in CMADS
Official QQ Group-Scaning!

MADS CMADS Verification Documentation Messages

CMADS

Tue Cana MereoroLosical Asstanon Drivine Darasers ror
Tue SWAT noper (CMADS)

CMADS introduction

“} The China Meteorological Assimilation Driving Datasets for
the SWAT model (CMADS)is a public datasets developed by
Prof. Dr. Xianyong Meng from China. CMADS incorporated
. technologies of LAPS/STMAS and was constructed using
_-. multiple technologies and scientific methods, including loop

nesting of data, projection of resampling models, and
bilinear interpolation. The CMADS series of datasets can be used to drive various
hydrological models, such as SWAT, the VYariable Infiltration Capacity (VIC) model, and
the Storm Water Management model (SWMM). It also allows users to conveniently
extract a wide range of meteorological elements for detailed climatic analyses. Data
sources forthe CMADS series include nearly 40,000 regional automatic stations under
China's 2421 national automatic and business assessment centres (Meng et
al. 2017a). This ensures that the CMADS datasets have wide applicability within thr
country, and that data accuracy was vastly improved.
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Thanks

Please do not hesitate contact me if there are any questions on CMADS.

Email: xymeng@cau.edu.cn & xymeng@hku.hk



