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Interconnected Puzzle Pieces

SWAT Soil & Water
Assessment Tool



SWAT Soil & Water
Assessment Tool

Coupling SWAT and CE-QUAL-W2

e Texas A&M - SWAT

* Farm and land management * Limnofech

practices « USACE USD j
e Movement of sediments, « USDA
nutrients, chemicals, biologicals —

« Upstream land management -

* Downstream water management

* Watersheds and landscapes

* Integrative modeling framework
* Climate
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SWAT Soil & Water
Assessment Tool

Ukraine:

Optimizing Rebuilding Water and Food Production

* Choices
* Nature Based Solutions
* Built infrastructure
* Use of SWAT to optimize / site

* Simultaneously optimize
* Water
* Farmlands / Food production
* Mitigation and adaption to climate
change
* Build new partnerships
* Satellite data

e Texas A&M - SWAT

e Limnolech
« USACE
« USDA

USDA
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NAVIGATING THE KAKROVKA DAM COLLAPSE: NASA
HARVEST CONSORTIUM ASSESSES AGRICULTURE
IMPACTS WITH SATELLITE IMAGERY

Flooding Extent Including Impacted Settlements

Based on 3m Planet Data

Settlements
Flooded Areas of Settlements
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Croplands under water B 7t of June 2023
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In partnership with Planet and SERTIT, NASA Harvest was able to produce a comprehensive map of flooded croplands, flooded

villages, and open water, providing critical information for the Ukrainian Ministry of Agriculture and humanitarian response.



Water line receding at eastern end of the

| reservoir — 9% of June 2023
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B Russian Fortifications

Satellite imagery reveals that approximately 7% of Ukraine’s total cropland has been abandoned in 2023 due to the war, translating to $2

billion in lost harvest and a quantity of grains and oilseeds that could have fed over 25 million people for a year. [Source: NASA Harvest (.
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NASA Harvest maps showing 2.5 million artillery and rocket impacts mapped across the 2022 front lines (left), crater detection in

agricultural fields using Planet Skysat Imagery (top right), and shelled fields that were still harvested by resilient farmers in 2022 (botto
right).




Climate: SWAT-C

6 Terrestrial Carbon Cycle

Current model development efforts:
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Converging Terrestrial and Aquatic Sciences: the Soil
and Water Assessment Tool — Carbon (SWAT-Carbon)

* Key improvements:

— Terrestrial carbon
algorithms from CENTURY,
DNDC, DSSAT, EPIC, and
recent literature

— Riverine carbon algorithms
from QUAL2K and CE-
QUAL-W?2

— Coupled heat balance
across terrestrial and
aquatic ecosystems

— N,O emissions from
nitrification and
denitrification processes

— 0Ongoing
development/improvemen
ts regarding soil moisture,
river routing, sediment
diagenesis, photosynthesis,
root development, and
evapotranspiration.

Biophysical and
plant Browth ana devefbpmment,
nutrients uptake, nitrogen fixation,
litter fall. manure and fertilizer,
soil microbial decomposition and
respiration, nutrient leaching, and
particulate and dissolved nutrients
loss with runoffand soil erosion.
|

Hydrological Cycle
Precipitation interception, snow

cover and melt,
evapotranspiration, infiltration,
et surface runoff, peak rate,
transmission loss, soil water
percolation and uptake, interflow,
capillary effects, groundwater
recharge, and base flow.

™ a

Human Activities
land use change, crop rotation, planting,
irrigation, tillage, harvesting, residue
management, file drainage, grazing, water

Terrestrial use, and structural conservation practices.

Diffuse runoff, sediment, particulate and dissolved C, N, and P load
oads

Inflow, outflow, velocity. Dissolved inorgamic
water depth, water C.N.P
temperature, light

extinction, evaporation, Refractory particulate
transmission loss, bank organic C.N. P
storage, sediment Labile particulate

deposition and transport oreanic C.N. P

Dissolved oxygen

Refractory dissolved
organic C.N. P

Labile dissolved
organic C.N. P

Point source
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Next Steps
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