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Analysis of Drought Monitoring in Inner Mongolia Based on CLDAS Data
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Abstract: The soil moisture and precipitation data of Inner Mongolia of CMA Land Data Assimilation Sys-
tem (CLDAS) were evaluated. The drought that happened in Inner Mongolia in the summer of 2014 was
analyzed using CLDAS with RSM and DNP, and the results of dry year (2014) and wet year (2013) were
compared with SPI and PDECI. The analysis results revealed that the dynamic variation of daily soil rela-
tive moisture and the precipitation area and grade can be reconstructed by CLDAS, which can meet the re-
quirements of drought monitoring. The soil relative moisture index based on CLLDAS can monitor the daily
and regional changes of drought of quickly and conveniently. The continuous absence of effective precipita-
tion day is relatively valid for estimating long-period and continuous drought. In brief, CLDAS is able to
fulfill the timeliness, resolution and representativeness requirements of meteorological service, and can
serve research and operation widely as important supplementary for monitoring data. It is valuable for are-
as like Inner Mongolia where weather station is relatively scarce in a widespread area.
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Table 1 The correlation coefficients and mean bias for relative soil moisture and

precipitation from CLDAS compared to station observations in Inner Mongolia

6 H

8 A 2

LESS SRl

MXFHC FH2E

MRRH FHmE MXRE FHmz

0~40 cm - 4 2013 0.691* 0.135 0. 665" 0.138 0.654" 0.123 0. 686" 0.129
AR EE/ %% 2014 0. 760 0.108 0. 753" 0.111 0. 664 0.154 0.725 0.116
2013 0.758* 1. 657 0. 876" 1. 869 0. 866 1. 156 0.850* 1. 560
5%7K/mm -
2014 0. 835" 1.034 0.679 " 1. 822 0.815* 0.934 0.728* 1. 402
oo FORM T «=0.01 B FHAKFKLE.
Note; *x indicates the ralue has passed the significance level «=0.01 by the 99. 9% confidence level test.
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X5 SPI.PDECI 45 %t 2 W I & 4 5 » PDECI 5
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SPI 88Kk Z . iX &Kl PDECI 1 SPI #5842 %%
Rk K — > PR 2R B e X o K B Sy R i XA 7
HREKAE D 5 1 RSM 4 %8097 408 1Y) - 3 AH X I J32
YR V0D 3 Ao R R R R R XU | R K R O AR
S Z UK B He il i A 20 (CLM3. 5) 15 8] 46 /4 T
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Fig. 1 Spatial distributions (unit: mm) of precipitation from observation (a, ¢)

and CLDAS (b, d) in summer Inner Mongolia in 2013 and 2014
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Fig. 2 Drought monitoring result by RSM method index in Inner Mongolia in summer 2014
(a) 20 June, (b) 5 July, (¢) 14 July, (d) 26 July, (e) 7 August, (f) 25 August
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Fig. 3 Drought monitoring result by DNP method

in Inner Mongolia during the summer of 2014

PN 552 DX 19 R A T % i PR A B VG S L R A
W kA TR S, X5 SPI.PDECI 4§ 8% Wt
150 F A — 5 H PDECI #8878 1L T L 7R 16 1 X
S T SRR B B A T RSML R B0k et i T
R T BRI ML, 2014 4F H 75 N 52 K I K ik R
SAAMFFE TR 8 ARAZERm. BT HF
([ 4a, \4b, Fl 4c,) - DNP 880 e iy F 5 4 ™
DX 2 0 A7 A AR U T AR B PR B P L
LA ALER X 5 SPI.PDECI 48 % Wi 155 B %8¢
e b 5 PDECIHE 09 S W) 4 5 78 Bl $i7 35

(c1)

B4 2014 4524 X RSM,DNP ,SPI fil PDECI T 5488453 1
(a;» ass 25)6.7.8 H RSM 45%(. (b, , by, b;)6.7.8 H SPI#5%%.(c1» ¢ » ¢;)6.7.8 H PDECI $5%%.,
(a,)H 7 DNP #5%(, (b)) H % SPI 48%%. (c,) B 2= PDECI #5%X
Fig. 4 Spatial distributions of RSM, DNP, SPI and PDECI drought index

in Inner Mongolia in summer 2014

(a;, a,, a;) RSM index in June, July and August; (b;, by, b;) SPI index in June, July and August;

(¢1s ¢35 ¢3) PDECI index in June, July and August; (a;) DNP index in summer;
(b,) SPI index in summer; (c,;) PDECI index in summer

B LR T LSRR 2 T R O 22 SRR DNP
FEROZ AT CLDAS [ 52 A% s AL R K Bt CL-
DAS R BERHZ A CMORPH 7 i 9 15 5t 5 il
AWK A 3ty X0 KAl S A S e X3 B i K

P 30 T A S G S T 5 s DA K AR /N L
WA MEAF K o 34. 5 mm, Horp B 2 FE K AL
21. 9 mm, — K FERARMEIR A R K A R K
J& DNP 45 8075 8 (1 ME— 45 4« R i T DNP J5 i
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2.4.2 RIS (2013 ) 89 ik 4 AT

BS54 T INEE X 2013 4 68 A
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00 e Y L YT 3 L A K A3 R O R A A

RSM 880 E IR SN I RLAE R, 5K 58 55 (2014) 4%
s — el T R AR R M TR T 5 B TR
o KR ;7 H (18] 5a, \5b, Ml 5c.) H1 8 H
(18] 5a; \5by 1 5ey) 3 Ff J5 3k Bt 1%~ 5 M 00155 B0
KB s A7 2= (E] 5a,.5b, Ml 5¢,), S X
W SPT 58U °RT 0,32 K W] 2013 4F Py 5¢ 3 X [ K
BN FEii s 1 B B4 DNP 45 %0 (& Sa) £ BR
B 07 6 S A ) LA DX I 4 T S AR i M 6 2R L
Ft EEJEd T DNP 3k 78 W i 1 52 4 X A9 38 Al R R
P AT

K5 2013 4ENZE X RSM . DNP SPI . PDECI T 245 ¥/ #ii
Cid T ) P 4
Fig.5 Spatial distributions of RSM. DNP, SPI and PDECI drought index

in Inner Mongolia in summer 2013

(Tllustration is same as the Fig. 4)
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