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Abstract: Describing the ‘changing rules of land surface variables by using meteorological and hydrological models has
always been/a research hotspot in the fields of atmospheric and hydrological science. However, due to the scarcity of weather
stations, in. West China, traditional weather stations cannot satisfy the requirements of high precision simulation of large scale
land "surface components. Using the Jing and Bo River Basin in Xinjiang as a research area, the present study used the
China Meteorological Assimilation Driving Datasets for the SWAT model (CMADS) to drive the Soil and Water Assessment
Tool (SWAT) model, and then completed calibration, verification, and time-space relation analysis of each land surface
component ( such as soil moisture content, snow depth, and snow melt). Our analysis showed that the CMADS dataset can

drive and calibrate the SWAT mode land complete localization work in Jin and Bo River Basin. The NSE efficiency
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coefficients of the SWAT model driven by the CMADS dataset were generally controlled between 0.659 and 0.942 at the
monthly scale, and were also controlled between 0.526 and 0.815 at the daily scale. Furthermore, our analysis indicated
that the soil moisture content would reach a high level for the first time between March and April each year, which is mainly
caused by snow melting in the high mountains. However, when snow melting finished, due to an increase in precipitation
and temperature, soil temperature fluctuated until the middle of October, when cold air brought considerable precipitation
and snow. Finally, soil water was transformed into frozen soil until the snow melting period in the following year. Thereafter,
soil water would increase again until the end of the snow melting period. On one hand, this study verified that the CMADS+
SWAT mode can enhance the performance ability of the SWAT model in the arid areas of northwestern China, which lacks
weather stations. On the other hand, the study provided a scientific explanation for time-space changing rules of land surface
components ( such as soil moisture and evaporation) in the Jing and Bo River Basin. The findings of this research will play a

certain role in promoting the development of China’s meteorological and hydrological sciences.

Key Words; CMADS; SWAT; Jing and Bo River Basin; surface component
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Fig.1 Schematic diagram of the Jing and Bo River Basin
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Fig.2 The elevation of the study area and the input data for SWAT model
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Table 1 The information of CMADS driving data

HARE CMADS (V1.0)
Datasets China Meteorological Assimilation Diving Datasets for the SWAT model ( Version 1.0)
HEFE Provide elements H fwe /AR HFEIARHREE | B G B SRk B SRR Y
J i =5 [IYE ] Original space range 0—65°0'N,60—160°0'E
A5 55 (]l Spatial-scope 81°46'—83°51'E  44°02'—45°10'N
HH{] U Time scale 2008.1.1—2014.12.31
JEER 4R Original resolution 1/3°,1/4°,1/8°,1/16°
AHIF 7348 25 7] 43 B3R Spatial resolution in this study 1/3°
¥ EL Station number 23 4
CMADS V1.0 fRAZS [ 73 HER 0 173 B, ] 73 B iz 0, Bdle B D 2008—2014 4F, SWAT AR

R T AL SR T CMADS Bs 530 23 ol s 23 (il 0 X B K s S8l ) . HorPr, CMADS R4
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Fig.3 Soil distribution in the Jing and Bo River Basin, and Land use distribution in the Jing and Bo River Basin
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*®2 FEHEARE CMADS 557
Table 2 The station distribution of CMADS in Jing and Bo River Basin

of CMADS Latitude Longitude Elevation of CMADS Latitude Longitude Elevation

136—62 44.99 80.34 2968.00 136—68 44.99 82.34 583.00
136—65 44.99 81.34 1074.00 135—67 44.65 82.01 504.00
136—69 44.99 82.68 184.00 135—68 44.65 82.34 296.00
137—67 45.32 82.01 1863.00 135—64 44.65 81.01 2072.00
136—66 44.99 81.68 735.00 135—66 44.65 81.68 1432.00
136—71 44.99 83.34 232.00 134—69 44.32 82.68 936.00
136—67 44.99 82.01 649.00 134—68 44.32 82.34 1652.00
136—70 44.99 83.01 206.00 134—67 44.32 82.01 2981.00
136—72 44.99 83.67 249.00 134—70 44.32 83.01 1898.00
135—71 44.65 83.34 236.00 134—71 44.32 83.34 3057.00
135—70 44.65 83.01 206.00 133—70 43.99 83.01 2338.00
135—69 44.65 82.68 263.00

CMADS 3 544> CMADSV 1.0 85 7 Ho 2 (8] 95 Bl (AR W2 X3k ) P ME—FRiRAF

x3 BEAREBAX@BEEXER

Table 3 Hydrological stations data statistics in Jing and Bo River Basin

K i £35S B UK/ m BT B/ a
Hydrological station Latitude Longitude Station elevation Data interval
IR Wenquan 44°59'N 81°02'E 1310 2009—2013
K Jinghe 44°22'N 82°55'F 620 2009—2013

2.2 SWAT /KA 41

SWAT A5 HBUMEAb 5 AH (] T b A Bl R e B8 0 A B A8 3 5 =X 15— PR BR e A0y (] — 27K S e 1z BT
(HRU) AN K8 —Fp HRU T FzK i Pk L — SO ARIE ™ . SWAT SRR AL T 3 A 778 & 15T
I, EHEALFE Penman-Monteith 3% " Priestley-Taylor #:'?") & Hargreaves %2> fEARWF 5T F, i T
CMADS #i4fn 5 T S it 4 i A BEZR (MIAE S8 Gl i T J0 2 38 AR BH 4 S B30 A RE R T R SR AR B AL )
ARBRGEHEI Penman-Montcith YA 25 2 BN )7 %, AR T AP BB EE ™

3 SWAT #HBFREE

AHIFIE X 8 AR 3T AreGIS 32 BUS by 2482366.4052hm? , 2] 43 39 AT 3 K 1648 /> 7K SC i i i
TG TR K 32 H B | M 3 A2 IR0 Ty 1ok a0 BRIk o 2 BORS RY 1-5 , hi  48 K 9 43 3l A AN )
IR S TG R A T AR, e O B A R, RO T S R AT S T T K
SWATHE AT 1 Centriod 244 HEI8 PN BRL A S5 B30 225 1) 85 HICHRR (0 B0 38 A D3k, SRyl 2 () 8 500 (A O 1 iR
2 (TR m AR X ) AT G X R FERT 3 0] 2 18 224 v ARl ARG i R0 AN ) e Aty K i A RS

Z545 CMADS 9K sl [A] )RUEE (2008—2014 45 ) K A% It WIS 3 1) =45 DX ] [ s Ay (A 400 39 i A 7K S
1B BT LRARZS HE A RIS AR 2005 BUROIR R S 1 4F (BP 2008 4F) , & HEIT i8R 2009—2010 4, 561 1]
PEE N 2011—2013 4F
3.1 HUBHES T

AAFFEFIH SWAT-CUP X} SWAT B 7% TAE, SWAT-CUP /& EWAGE BFSE r X SWAT £
RURI Sz ) —3k A h S HE S AN B e P e R ) ZEARIF SR P TS 12 NSRRI SE M S EGH T B H0R
IR SR A IE (R 4) .
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AR ZE R BRI I 1 G AR L, DRUEA LA S5 SRAT 5o T Yt Bl A 28 & b | /K B M A28 Wk 42 30 52 P L 52
T, RIGAEEZE A 7E A B AL WA J5 EAT B S 8082 X A0M . /BT & B SWAT 455 7 [ 7K 3 el %
(PLAPS) 28 M BUE Jy 44.5mm/km, 15 FEREBE ( TLAPS) Fe Al 9 -4.3039°C /km ( £ 4) , 5tk N £ 4E 52
PRIEEMI A

T4 SWAT RBSHRANELER
Table 4 The final results of the model parameters within SWAT model

A4 ZHGE L A E
Variable Parameter definition Final optimal value
CN2.mgt SCS 2 ¥t M £ 34
ALPHA_BF.gw U o 5 (days) 0.453
GW_DELAY.gw R KRR SEIR B 8] ( days ) 42
GWQMN. gw H T AR A T A2 3 /K2 KA B (E (mm) 8.5
GW_REVAP.gw R KRR R 0.03
ESCO.hru TR AME R 1.008
ALPHA_BNK.rte FEIAR K H AL (days) 0.45
SFTMP M H A1 2 SR (C) 4.8
PLAPS FA7K B0 (mm/km) 44.5
SMFMN 12 A 21 HE@AERET (mm/d-C) 9.407
SMFMX 6 J1 21 HAYREE T (mm/d-C) 0.1302
TLAPS TRLEE 8% (°C/km) -4.3039

CN2.SCS 123 HiZRH , Initial SCS runoff curve number for moistute condition I1; ALPHA_BF; 3£ o [T, Baseflow alpha factor; GW_DELAY ;31 F
JKHMG SEIR I [B] , Groundwater delay time; GWQMN ; Ht R /KA A SEYAIGE )2 3 7K J2 19 7K (52 B, Threshold depth of water in the shallow aquifer
required for return flow to occur; GW _REVAP: Hi N /K 2% & R 4L, Groundwater " revap" coefficient; ESCO; & HE 2% & #M 2 R %, Soil evaporation
compensation factor; ALPHA_BNK : % it 1B 7K % %) Baseflow alpha factor for bank storage; SFTMP ; [ 55 H 1% - 1 25 S I &, Snowfall temperature ;
PLAPS . f#/K HIB % , Precipitation lapse rate; SMEMN 12 F 21 H Ay S K F, Melt factor for snow on December 21;SMFMX ;6 A 21 H AY@L S K+,
Melt factor for snow on June 21; TLAPS; J& ¥ FJ 3 , Temperature lapse rate

3.3 BOBUIEAG

AWFFEIEE (NSE, Nash-Sutcliffe Efficiency ) 0% REU R*PE M RBUE B RIPEAEHE bR, LA AR PR
Z RN TR B R A RE Y Hod | Nash-Sutcliffe 0R 2 BUE— AN IEASGE RS, & S e T 0 5 %
BB Y FLARE g NSE m] A5 (1) 332,

2 (Q, - Q)
NSE =1-— — (1)
D (0, -0)°

Rl 0 WG AR, 0, F1 Q.43 BT B KA, Q, FR BT WIIE , NSE L5 h - &
1,34 NSE 1845580 1 ik A I SEE S WA M HAE R 0.5—1 Z Al #Rah T #5524 NSE
INTF 0 B AR gt A 2
e tE R R FoR AR B Z AR (X 2) .
[X (0. -00(0. 0]

R = — — (2)
2 (0, =002 (0., -0)°

i
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Fig.4 The monthly simulation results (2009—2013) simulated
by SWAT model driving by CMADS in Jinghe control station,
where the percentage of measured data bracketed by the 95%
prediction uncertainty (95PPU)
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Fig.5 The certainty factor of the relationship between monthly observation and model simulation data in Jinghe control staion
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