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Drought in the US

Decadal Variation

Attribution

Impact of trend or climate change



SON

45N

4aN

35N

3an

26N

SON

45N

4aN

35N

30N

26N

san

45N

4an

36N

3AN

SaN

45N

4an

36N

3aN

25N

a) Differanca of B {18005 —maan) {mm fmon)

a) Difference of F {1440a=mean) {mm /mon)

1} Diffarance of P {1480s=maar) (mm/mon}

a) Ditferanca of T (19005—maan} (°C)

&) Differanca of T {1940a=mean) {°C)

i) Differance of T (19a0e—mean) (*C)

SON SaN SON 50N
‘d& <y 4 ey - <y 4 s
= 45N 6-";7;345 = 45N ﬁl 45N 4 @ 48N 6-";7;345 45N ﬁlﬁ
' = ZF 5 = =
40N > 4on{ @ 0 * 40N o . 40N 40N
B 35N ' 35N - [ ] 35N A 35N - 35N 4
L [ [
| ' 30N B \ (S%\ V 30N 30N B
- - ariations - - -
26N 25N 26N 26N 25N
wzow TaDW 120w 100w H0W 120w 1GOW 8OW 120w TaDW B0W 120w 100w H0W 120w 1GOW 8OW
b) Difference of P <1ewos—mun) (mmfmer) %) Dfferenca of P (195s—mean) (mm/man) ) Diffsrsncs of P (1480a-masn) (mm /men) son L) Ditfersnce of T (1210§-maan) (°€) son 1) Differnce of T {1950a—mean) (°C) son [y Diffarance of T (1990a—mean) (2C)
2 4 v iy 4& W ) 4 ! iy
R 45N Wﬁd 45N ﬁ’ﬂb 45N 45N Wﬁd 45N ﬁ’ﬂb
=2 = = =
1 40N , 40N r RYSINE 40N 40N
1 35N & 35N 35N 4 35N 35N -
1 \ K«’j\ 30N \ M 30N \ san (}h&:“‘v-\ 30N \ 30N \ rv»&”v\
= - = -
25N 25N 26N 25N 25N
120W 100w 120w 100w SOW 120w 1GOW B 120W 100w 120w 100w SOW 120w 1GOW B
) Ditfarance of P (19205—mmn) (mm/mon) son q) Diffarance of P (1860S—maan) (mm/ran} son k) Differanca of P (2000s—rmanon) {mra/mon) son ) Diffsrancs of T :mzns—msanj (-c) son g) Differance of T (1960S—maan) {°C} son k) Diffsrance of T (2000a—maan] (*G)
P 4 . e, ey ) 4 [
] | 451 6’% 45N 45N 4 WC’ ope| 450 Wd 45N r_ Wd
1 40N 40N PRIV . 40N 40N
1 35N 36N L4 35N 4 - 35N . 36N
1 \ Kﬂi.\\ 30N \ 36N \ A 30N 4 \ m 30N \ m 36N m
25N - 25N - 28N 25N - 25N -
120W 100W 120W 100w HOW 120w 100W 80w 120W 100W 120W 100w HOW 120w 100W 80w
d} Difference of P (1830s—mean} (mm/men) Son h} Differance of P (18705—mean) (mm/mon} son I} Gifferance of P (2010s—mean) (mm/mon} son d) Difference of T (mws—meqnj (“c) Son h) Difference of T (1970S—mean) {*G} son 1) Difference of T (2010s—mean) (*C}
o) 1 e e 4 . T
@ 45N 6’% 45N 45N A ® WC’ 45N @d 45N fﬂb
= =
40N 40N 40H 4 ' . . 40N 40N 'Y
1 35N 35N 36N 4 - e 35N y 35N
q \ M 30N r 30N \ ZAN A (V»\f\'\ 30N L (y\ﬁfgﬁ\ 30N K’»\T\%
25N — 25N 25N s 25N — 25N
120W TQ0W 120w 100w HOW 120W 1GOW 120W TQ0W BOW 120w 100w HOW 120W 1GOW
R, EE | I | 1 | | | | | I |
11 -8 -7 -3 =—3 =1 1 3 B 7 EEEE] —1.3—1.1-0.5—0.7—0.6—0.2-0.1 0.1 ©.5 0.5 0.7 5.8 1.1 1.3
) Differsnce of SM {18G0S—maon) {mm) a} Difference of SM {1840s—mean} (mm) 7 Diffarence of SM (1980a—maan) (mm}
SUM SON
‘é ﬁx 4
45N 45N »
»
40N 40N
35N A 35N
3ON \ .{«r‘v\ 30N \ K»«z‘\'\
-
25M Z5N
120w 10 T2ZOW 100w S0W 120w 100w 0w
b) Differsnce of SM (18105—maon) {mm) f) Difference of SM (1950=—mean) (mm) j} Difference of SM (1980=—mean) (mm)
SON SON SON
4 P 4
45h 45N W&d 45N
] # oE
40N 40N 40N A 0
IEN 35N IEN
30N \ (,.-\rw\ 30N \ 30N
28N = 25N = 25N
120w 100w B 120N 100w BOW 120w 100w aow
c) Difference of SM (1920a—maan) (mm Diffarance of SM (19605-maan) (mm k) Difference of SM (2000s—mean) {mm
san 1 { ) tmm) son 9 { )_trm) . ) ¢ ) tmm)
» s 4 oty E ' ey
45HM 4 Wd e W‘:’ | R U‘/f!s
=F = ]
40N 40N 40N .
L4 L]
SEM 35N 35N A
N K"*”“\ S T el \ W e N conalin
25M Z5M - 25K -
120w 10 120 100w SO0wW 120w 100 anw
a} Gitferance of SM (1930s—mean) (mm) h] Difference of SM (16705—mean) (mm) ) Ditference of SM (Z010s—maean) (mm)
SON SON
ey 4
45N W 45N -
40N 40N A
35N A ‘ 35N
Zan m 30N \ m
- -3
25N T 25N T T

1 ZOW




Drought in the US

CPC Leaky Bucket Model vs United States Drought Monitor

A Mutual Validation
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Drought in

Western CONUS & Colorado River Basin
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Lake Mead, July 2015
Lake Mead declined - 14‘659?nce 2000 & now sits at 37% of full capacity as June 2021

Approximately 40 million people currently live in the Colorado River basin and depend on its water
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Colorado River Water Use
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ECF Analysia of Sao

il Moiasture over Caolarado River Basin
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ECF Analysia of Simulated Soil

Maoisture over Coloradao River Basin
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Summary

1. Significant decadal spatial-temporal variations

2. Long-term trend: T2m west US, P northeast

(low-frequency & large-scale !! potentially rﬁore predictable?)

4. Future Work: Drought Prediction & Predictability



