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Temporal and spatial evolution of agricultural drought and
its natural recovery period in the Yellow River Basin
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Abstract; Frequent and widespread agricultural drought events seriously restrict the ecological protection and
high-quality development of the Yellow River Basin, and threaten the safety of food production. This study took the
Yellow River Basin as an example, and constructed a modified Palmer Drought Index (sc_PDSI) to clarify the spa-
tial and temporal evolution characteristics of agricultural drought events in different climatic regions based on the
CRU climate data from 1970 to 2014. In addition, taking 0.25°%0.25° grid as response unit, the natural recovery
period of agricultural drought accurately identified by coupling agricultural drought diagnosis and the land water
storage data and spatial distribution pattern of natural recovery period of agricultural drought was explored by using
global and local Moran’ s I index. The results showed that the degree of agricultural aridity in the upper reaches of
the Yellow River had been alleviated, while that in the lower reaches had been intensified, especially in the early
21st century. Meanwhile, the recovery time of agricultural drought in the Yellow River Basin was between 1 month
and 36 months. The number of grids corresponding to drought recovery time less than 4 months accounted for
42.68% of the whole Yellow River Basin. On the contrary, the proportion of response unit area greater than 4
months was 57.32%. There was significant spatial autocorrelation in the recovery time of agricultural drought, and it
passed the significance test of 99% confidence level. The findings from the study provide some reference for water
management institutions in flood control and drought relief to ensure proper development of crops in the Yellow Riv-
er Basin.
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Fig.1 Spatial distribution of land water storage stations and geographic location map of River Basin
(I I OI.IVV VI VII and VIII are the boundaries above Longyangxia, Longyangxia to Lanzhou, Lanzhou to Hekouzhen,
inner flow area, Hekouzhen to Longmen, Longmen to Sanmenxia, Sanmenxia to Huayuankou, and

below Huayuankou, respectively; TWS represents land water reserves. )

2
= .
2] 7]
Z
N 20
< <
2 9
-2

1970 1980 1990 2000 2010 1970 1980 1990 2000 2010
A Year 4E A Year

sc PDSI

1970 1980 1990 2000 2010 ! T990

Ay Year EA Year
2 .
= =
a S
= <
2 @ ol
1970 1980 1990 2000 2010 1970 1980 1990 2000 2010
4} Year A4 Year
2 2
20 20
g 2
- -2

VI
1990 2000 2010 1970 1980 1990

fE A} Year 4E 4y Year
2 EARE 8 N FREAR W TFREEHMRET R

F g2 Temporal variation characteristics of agricultural drought events in eight sub regions of the Yellow River Basin

1970 1980 2000 2010



552 DI 2 s 1 7 | e

S AR AL RO A ARV AZ IR AR 217

B AN [ DX AR Ml T 5 19 B A 3 A8 R R
3 RSB B . 1970—1990 4E 1 1990—2014 4F
Hodr 1990 4F LA, AS [l 7 IX 3 %6 17 6 4% b+ 52 it
FRASL LA 28 e AR Ak, B 5 €0 RN 20 ( ji Yo Al 2, 1
1990 4FLAJ5 , AN A X3k ] ol + P B 22 = b
LI T 2 LA E Yol 3T X I ~
VII Z A2t 3E g o 3, BB R X A0k 1 5 5 17
TR AR A F T Al DX 3 S W A B R G A se
PDSITE A BEH Jz, Fh #] 13 28 48] R 3ig, ARl +
SR T IR (£ e Y R Y T R AR
JeHIE 1990 4FLUJG X AT REIE A i A A3 ?ﬁiﬁ]
SRR a0 ] bR AR AR DO R AR X (T
HEDX T ERE X (%{T{%E%naétiﬂ{%l:%ium%:
A PR R BUK S 8O ) A2 5 sHILE
B R T % A R R T W = S S i O E N i
HRMERA X — 22 RMR T,

gtk — R R BN R 8 A1 X I TR
73 [A) AR AR, AR SCR FH Mann—Kendall #3945 5 7
X AN [ S B T8 T B4 se_PDSI 5 HEAT B PR
5, IR A B A 7 v (IDW ) X k348 Lh 4G 56
Geitie Z (HHA T2 A E, 45 R ANl 3 Fros (U 218
) o 4HTE 3 R, DL B (1) e Flk F 2
) PEILES X3k Ge it i Z (¥R T 0, Bl X 3,
Al TR AR SR L ERAE , FLIX 38 T K343 X sk
TE 99% B 5 /K F Nl B EN (Gt 2>2.57) , X —
g 1 TT) S AT S o [ =N 1 AN | 4
T AR BE REAR A B e R A B 5 PRI (TV) 4

w
(=}
T

LM

Number of droughts
%)
(=]

(=}
T

X . N N N P
1 \Y \Y% VI Vil Vil
T+ [X 1 Sub-basins

2 i
o i
=] !
=250t H
2| T T T
E '
%EQQEE
1

n n n n J
11 II I \Y V Vi l Vil VII[

- [X 3k Sub-basins

B4 Eaimid 8 MFXIE 1970—2014 £ R W TF E4F TS

f 5 U ff

Drought peak
58]
wn
(=]

RPN FT R Z [E8/NTF-2.57(99% &
fGEAF) |, B SR PR DX Al - AR B R 5 38 2k
ST AR T IX G 7 (AT, dE ] el b R
8 Y A = ) | Wi QT e M o ) A =
FEREFLAF AR I FT 45 R 5 3 e 4 0 A5 31 1
T 40 a A HIT b 3 4 DXl 1 9 Ak A4 34 1 S AR R AE
FEA—F,

FEARIT T, BT s T R A AR R A S
LTI e 7 2 M I B 8 R O = 7 Y R (7 3P
8 S 2 vk oK J5y i 8 7K 3860, Al T 5 7 ik
55, 1 H R AR AR R B A E X v B B N 2R T 3
X, RARTIE B KBS BRI+ R iJuElJo
32 ETHFEELHTREHUETEIRMNE

Tl T2 /E\-ﬁgﬂ’faﬁﬁ(?$m§& T
FLIG I T FR AT FRE(E) | SRR B U v
AT R BT se_PDIS J¥ 9 T3 85 4l TR £
gk, et R K 4 R,

BT 4 & B ik Py s B E] F 51 (1970—2014
) T RRHE Ge T 25 SR A AL R B o] A, T R R
At JE PR AN ) X3 2 ) 22 S B g, HL T 52 g
A5 0 B 5 AR 4 i R R A AR P, B 5 0
K, PR, T X8 I I IV, V, VI, VI il
VIIL %R 1+ 585 5 o 18,16,23 .24 .25 (17,
27 35 W, AR S 43500 13,16 10,14 (15,
17109 ™ H (FR A 50aT A | 7 248 1 2+
X8 VIR 5 8 B AT T SR Aok, - X8 VI e
/1N, BRI 5  HE A  RUBS E T R I(E AR

&~
(=}

0o
W

T 5 g

Drought duration

[=}

111 IV Vv VI
1+ [X $k Sub-basins

&~
(=4
(=}

(=4
(=}

+[D

Il Vv VI
X Uc Sub-basins

it &R

Vi

Fig.4 Statistical results of agricultural drought characteristic variables in 8 subregions of the Yellow River Basin from 1970 to 2014
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