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Hurricane Harvey

https://en.wikipedia.org/wikj/Hurricane_Hlarvey‘

Hurricane Harvey at peak intensi.ty, prior to
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Maximum rainfall for a 4-day period > 1000 mm

Wettest tropical hurricane brought heavy Rain
and caused catastrophic flooding

landfall in southern Texas on August 25
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Part of the 2017 Atlantic hurricane season
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Soil moisture condition before Harvey landing (operational NLDAS)

Top 1m soil moisture anomaly

Ensemble-bean - Current Top 1M Soil Moisture Anomaly {mm}
NCEP MLDAS Products Valid: AUG 19, 2017
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Ensemble—Mean — Current Top 1M Sail Moisture Anomaly {mm}
NCEP NLDAS Praducta_ Valid: AUG 21, 2017

Ensemble—Mean — Current Top 1M Soil Moisture Anomaly {mm}
NCEP MLDAS Praducts_ Valid: AUG 23, 2017
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Total column soil moisture anomaly

Enasmbla—Mean - Curvent Total Column Soil Maisture Anomaly (mm)
NCEP NLDAS Products_ Valid: AUG 19, 2017

Ensamble—Meaan - Curvent Tokal Column Soil Maisture Anomaly (mm)

NCEP NLDAS Praducts___ Valid: AUG 21, 2017

Enasmbla—Mean - Curvent Total Column Soil Moisture Anomaly (mm)
NCEP NLDAS Products_ Valid: AUG 23, 2017
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Eastern Texas and Louisiana deep soil is wet and streamflow anomaly is largely positive. If heavy
precipitation occurs, flooding will be expected.




(a) Precipitation Anomaly (b) Soil Moisture Anomaly

Enssmble—Mean - Currant Tatal Column Soil Moisture Anomaly (mm)
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Extremely heavy rainfall and relatively wet soil caused the catastrophic flooding in TX-LA region

(c) Runoff Anomaly (d) Streamflow Anomaly
Enssmbla—Mean; Current Streamflow Anemaly {m/s
e e oot Tatal Bunolf Angmaly fom/ day) NCEP NLDAS Products_Valid: AUG 20, oy’
48K
wf L
2N \“\, i
_\r—Y.\_ 7
XN T
= f‘:ﬂ_}"q{\ v
EH ¥ T:-\.:\H""':\'? ] {H ¥
=y L
; ML
MOASHCER /ENC
1200 1158 1l1bw 165N 100 BN EL] [ ;dw - A'?é‘-.\.' i -

1208 11 116 [C] T ai ] [:0 [0 =T g

1 | |
-3  -21 —18 0.8 03 @F ©8 14 2 3 - | | I I I [ [
—Gu —300 —200 100 —1@ 10 ipa 0w 300 400 4



Soil Moisture
Percentiles

Streamflow
Percentiles
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Past Harvey Impact

Ensamble—Mean — Current Total Column Soil Moisture Percenkls

NCEP MLDAS Producta_ Valid: AUG 20, 2017
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Ensemble—Mean. Current Streamfow Parcenbls

NCEP NLDAS Products_ Valid: AUG 2¢, 2017
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Soil wetness will
continue 1-2
weeks.

Large streamflow
percentile will
continue about
several days.



Experimental realtime NLDAS forcing generation procedure

CPC gauge precipitation, stage Il precipitation, NAMv4 forecast
precipitation, as well as NAMv4 reanalysis and forecast data (i.e.,
radiation, air temperature, humidity, wind, surface pressure) are
used to extend NARR/RCDAS data to achieve realtime NLDAS system
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generation simulations begin The real-time update for 15 June 2017 available webpage
begins is used as an example. updated

Ek et al, 2017, NCEP LDAS white paper



Operational NLDAS2.0 vs Experimental real-time NLDAS2.5
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Timing has large impact

for monitoring flooding situation
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Hurricane Irma

https://en.wikipedia.org/wiki/Hurricane_Irma

I-I-.ur-ricane Irma at péak ime'nsity near the U.S

Virgin Islands on September 6 im}hEE
Formed August 30, 2017 o .
Dissipated September 15, 2017 21

(Extratropical after September 12) 18
Highest winds  1-minute sustained: 1E
185 mph (295 km/h) 14
Lowest pressure 914 mbar (hPa); 26.99 inHg 12
Fatalities 101 total (as of September 19) ‘_-
Damage > $62.87 billion (2017 USD) 10
{Unofficially fourth-costliest
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hurricane on record)
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States (especially Florida)

Part of the 2017 Atlantic hurricane season
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Soil moisture conditions on 09 September 2017

Daily Top 1m SM anomaly Past week
Enssmble-M=an - Past Wesk Top IM Soil Moisture Anomaly (mm)
Ensembla—Maan — Current Top IM Soil Moisture Anomaly {mm} NCEP NLDAS Products  Valid: SEP 09, 2017
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(a) Precipitation anomaly (b) Total column SM percentile

NLDAS — Current Precipitaion Anomaly (mm/day) Ensesmbla—MWean — Current Total Column Sail Moisturs Percentls
7 NCEP NLDAS Preducts_ Valid: SEP Q1, 2017
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(c ) Runoff anomaly (d) Streamflow anomaly
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Relatively less precipitation and dry soil are causing less severe inland
flooding in FL, GA, SC when compared with Texas-Louisiana case. 10



Impact of different soil and hydrology processes on soil moisture
(field capacity, hydrological conductivity, root zone depth etc.)
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operational precipitation and streamflow Anomaly

Operational vs real-time NLDAS

real-time precipitation and streamflow Anomaly
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NLDAS and NCEP/GLDAS development and future plan — white paper
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NLDAS development and
update will help enhance its
capability for both drought and
flooding monitoring task.

http://www.emc.ncep.noaa.gov/mmb/nldas/White Paper for Next Phase LDAS final.def


http://www.emc.ncep.noaa.gov/mmb/nldas/White_Paper_for_Next_Phase_LDAS_final.pdf

Summary and Conclusions

NLDAS can monitor many features of the flooding caused by Hurricanes Harvey
and Irma, but going to a finer grid-scale than the current 1/8th-degree
operational system could provide additional details (e.g., National Water Model).

Harvey brought heavy precipitation over a long duration, over soils in TX and LA
that were relatively wet before landfall; these conditions caused catastrophic
inland flooding.

Irma had stronger wind over a larger inland area and less precipitation
(compared to Harvey), and affected states of FL, GA, and SC had relatively dry soil
before landfall, potentially mitigating the level of inland flooding observed.

Real-time NLDAS-2.5 does definitely help monitor the flooding situation when
compared to the current operational NLDAS-2 with a 4-day delay.

NLDAS development and upgrades including addition of data assimilation, model
physics and parameters upgrades, and increasing fine resolution will further
enhance its capability to operationally monitor drought and flood occurrence,
duration, and termination. For details, see the recently-released white paper.
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crs FORENVIRONy,

Experimental realtime NLDAS-2.5 products can be downloaded:
ftp://ldas.ncep.noaa.gov/experimental NLDAS2.5/dev

Ensamble—Mean: Currant Streamflow Mamuhé {‘rn‘,"s}
NCEP NLDAS Producks_ Valid: AUG 20, 2017
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Any Comments & Questions?

NCEP NLDAS website: http://www.emc.ncep.noaa.gov/mmb/nldas/
NASA NLDAS website: https://ldas.gsfc.nasa.gov/nldas/
NLDAS publications: https://ldas.gsfc.nasa.gov/nldas/NLDASpublications.php
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