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Roles of Models Coordinated Adaptive
in Watershed Analysis Watershed Analysis

e Research dynamics affecting
water conditions

Integrated Research

e Standardized Data

* Predict (estimate) water
conditions (in un-monitored * Automated Analysis

locations in space or time)

 Open-source collaborative

o development
* Inform policy/investment — i.e. standardized component

decisions w.r.t. restoration, models
conservation, TMDLs, etc.
— AND Monitoring Strategy! * Dynamic user-feedback



A Problem with Scale

Low-rez Basin-wide vs. high-rez site/micro-shed analysis
Computational limitations
Data resolution / uncertainty

Know-how



The StreamHiker Approach

Lateral Drainage Areas Delineated

Split into 200 m
long reaches




Hillslope Spatial Components
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Network Tables

32) - shz014 - shdev.reach_sta

E= Edit Data - PostGIS {localhost

File Edit “iew Tools Help
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B 7T .§|1DDers vl_

numff ff1 ff2 3

reachid reachto upjun_rid |aggseq_rid upjun_dist_km reach_length_m

integer integer integer integer integer integer integer integer double precision double precision
1 |1 z 0 0 0 0 1 1 0.135486650752 135. 486650752367
2 2 3 2 [ 1 0 2 ] 0.2Z09231638378 209, 231638377853
3 |3 4 1 2 0 0 z 4 0.416895523235 207. 663954560169
4 |4 5 1 3 0 0 z 5 0.625205551446 203.313328208296
5 |5 11 1 4 0 0 z 5 0.7339340592693 108. 725141246453
6 |6 z 0 0 0 0 & z 0.102723493997 102. 72349399718
7 7 11 i} 0 0 0 7 7 0.175819128275 175.819125327454
g |3 9 0 0 0 0 g 10 0.200094554093 200. 094554093153
L] El 10 L g 0 0 g 11 0.402406365052 202.311680955993
10 |10 17 1 3 0 0 & 1z 0.530225787525 187. 822422773146
11 11 1z 2 7 5 0 11 0.204528677825 204, 528677824503
12 |1z 15 1 11 0 0 11 0.32017377649 115. 645098665343
13 13 14 i} 0 0 0 13 13 0.207014641512 207.014641512043
14 |14 15 1 13 0 0 13 14 0.313522785893 106. 508144350673
15 |15 16 z 14 1z 0 15 15 0.200744027441 200. 744027441309
16 16 17 1 15 0 0 15 16 0.276056653554 75.3126311431695
17 |17 15 z 16 10 0 17 17 0.20858229503 208. 582295029727
18 13 13 1 17 0 0 17 15 0.417164520059 208, 582295029727
19 |15 20 1 13 0 0 17 19 0.617255274153 200. 094654093153
20 20 21 1 19 0 0 17 20 0.822706262147 205, 44693799436
21 |21 2z 1 20 0 0 17 21 1.02815325014 205. 44695799436
22 22 26 1 21 0 0 17 22 1.18191381%46 153, 760569321707
23 |23 zd o 0 0 0 23 23 0.Z207663984586 207. 663954560169
24 (=24 25 1 23 0 0 23 24 0.409975665519 202.311650953993
25 25 26 L 24 0 0 23 25 0.5536809706587 143.705304367479
26 I2A 27 2 25 27 n 2R 2h n.2NAERZZGENA 2NA. RRZZOEN2Q727




Spatial Datasets Overlaid
& Aggregated at Various Scales

« Types of data: e Aggregation scales:
— Anything with a spatial — Drainage area
reference  Upstream drainage area
— Environmental e Reach lateral drainage
area
conditions:
e Confluence lateral
* Topography drainage area
* Landcover e Upstream distance
* Soils interval lateral drainage
* Geology area
* Climate — Riparian Zone

* Pointsources — Hillslope Intervals

— Monitoring data — Left/Right Bank
— Model outputs



~ 200m Reach Lateral Drainage Areas
arranged by Upstream Junction

e Relatable to confluence-scale
data / models, i.e.
e EPA SPARROW
e NHD Plus, etc.




Open-source: Hosted on GitHub

B =lol x|
File Suffix Tag help | |samp.|5.

Raster File Tvpe help | |FII:

Stream Link Rasker ﬂl Istlirk_tarea

Flow Direction Raster ﬂl fdrb_testarea

Target Reach Map ﬂl |rean:hmap

Target Drainage Map ﬂl |reachdrainage
EPSGISRID Code El |32618

PESCL Bin Path ﬂl |C:'|,F‘r|:u;|ram Files (8670
PESOL Database Mame ﬂl lshz014

PGESOL User Mame ﬂl ||:n:|st|;|res

PESCL Password ﬂl |passwu:urd

Pa30L Dakabase Schema help | |sh|:|ev

Target Reach Length {m) help | |2IZIIZI

Target Flowe Mebwork Table help | |rea|:hFI-:|ws

Enter Input Specs | Clear Inputs | (3i0 | ik |



https://github.com/ANSDU-Patrick-Center/StreamHiker�

Canopy Cover within Riparian Zone
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=4—% Canopy Cover in Riparian Zone

USGS Gauge # 1417500 @ EAST BR DELAWARE RIVER AT HARVARD NY

== % Impervious Surface in Riparian Z
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Nutrient Load Estimates (MapShed) at HUC-12 Scale
~Extrapolated to Reach Scale




Next Steps

Continue packaging StreamHiker tools as stand-alone package
hosted on GitHub

Incorporate into ANSDU data management system (develop
interactive mapping and data access tools)

Statistical models
— i.e. Stream temperature
— Decay functions w.r.t. upstream distance
— Cascading downstream models (i.e. SPARROW)

Facilitate usage/get feedback from project partners



Delaware River Watershed Initiative

Alex Waldman
amwd/7@drexel.edu

GitHub page: http://ansdu-patrick-center.github.io/
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