Drought Replication Skill using Noah-MP and Observed Vegetation
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Motivation and Methods Model Performance
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Model shows skill at replicating drought, particularly over the Central US and
Mississippi River Basin

More strict criteria leads to reduced skill, but model shows best skill when
N\ allowing for one classification category of error
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Land cover maps from different datasets, with Noah data from the IGBP land

cover dataset and MRLC data from the Multi-Resolution Land Characteristics
Consortium for both 2001 and 2021. Drought or no drought POD and HSS for dominant (top) and mosaic (bottom)

land cover changes between 2001 and 2021, Noah and 2001, and Noah and 2021.
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« Dominant Land Cover Difference:
« No significant difference in POD between areas of land cover change when comparing to
areas of no change between the Noah-MP land-surface model and MRLC datasets
e Statistically significant difference in POD over areas of land cover change when comparing

Research Questions:

« IS vegetation cover in the continental US different in the Noah-MP land-surface
model from what is observed with the Multi-Resolution Land Characteristics

(MRLC) datas.et?. | - | 2001 and 2021 of the MRLC dataset; areas of change having a significantly lower POD
« How does this difference in land cover affect drought replication skill of the « Statistically significant difference in HSS over areas of land cover change when comparing
Noah-MP model to match the USDM? Dominantland 2001 and 2021 of the MRLC dataset; areas of change having a significantly lower HSS
hesis: cover shows areas » Subgroup Land Cover Difference:
nypothesis: of change | - ' N PP : « Weak negative linear relationship between sub-grid heterogeneity changes and POD as
With more changes in land cover, there will be ter diff in the skill of between MRLC | LN g ° i
g ' greater ditrerences in the skill 0 2001, MRLC 2021, | v v | — well as HSS for drought or no drought skill
the USDM to accurately classify droughts. and the Noah-MP  More subgroup land cover change is weakly correlated with a lower skill score

land cover. Mosaic  P°minant Noah - MRLC 2021 Dominant MRLC 2021 - MRLC 2001
land cover change -

o Example Percentile Range for s shows subgroup - ; ; " : ﬁ‘-'r j’ = e B

SN e - . Rephcatmg USDM drought change between | FS SRR ¥ (gt T ' N | | C I .

lone:|| P ORI 30.01 or Above I I I I MRLC 2001 and _*" .- | . .-."' 'nd el 7 o L : L . '. . o 3 LA " : .

| o catggorlzatlons u;mg Soil MRCL 2021. B B B F T = A J O\ I O O n C u S I 0 n S
R et | R e Moisture Percentile (SMP) L 3 T |

D1 Moderate Drought

BT values from Noah-I\/IP land- LW X Y sl | When validated with SMP values, the Noah-MP drought categorizations were most
E Pom— - surface model using " accurate in reflecting a drought within one category of the observed drought conditions,

Exceptional

observed meteorology with a drop in accuracy in reflecting exact drought category, and a subsequent increase in
Soil Moisture Percentile values (right) have from 2000 to 2019 accuracy for reflecting whether or not there was a drought
C°;;2;P:o“g|:‘s§ #S'g';"s:?":gz'{:ﬁi('I‘::‘;)ir“"’;‘:;';'r":sre For all three vegetation cover datasets, different land cover classes showed significantly
zompare he o different drought detection skill, with the highest skill being in areas of cropland
Land cover change affected USDM drought detection skill measured by both POD and HSS
for changes between MRLC 2001 and MRLC 2021, showing decreased skill of drought
detection in areas of change
o There was a only statistically significant difference in skill over areas of land cover
change between Noah and MRLC 2001/2021 when measured with HSS
o Increased change was correlated with worse drought detection skill

Average POD for Vegetation Categories: Noah Average HSS for Vegetation Categories: Noah

« Using Heidke Skill Score (HSS) and Probability of Detection (POD) to assess . m | -
model skill, determining how well the USDM classified droughts compared to .- I ;- I .
true SMP values over the same area - _

o Calculated how well the Noah-MP model replicated USDM using the
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following criteria: 1) drought or no drought, 2) exact category of a drought, Categories: 2007-Noah & 2021 Noah T " Categories: 2001-Noah & 2021-Noah o Overall, MRLC land cover classification showed improved drought detection skill when
and 3) within £1 category of the observed drought conditions compared to the Noah-MP model
« Comparing POD and HSS of drought detection skill over different areas of land mn ot

cover
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Observed USDM from SMP
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hits + misses
(hits + correct rejections) — (expected correct) .

Drought ' False Alarm HSS =

N—(expected Correct),mldam

(expected correcr),_mdam = %[(hr’ts + misses)(hits + false alarms) + (correct rejections + misses) (correct rejections + false alarms)]
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