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Past Efforts

= DWR uses Detailed Analysis Units
intersected with county boundaries
(DAUCO) for the Water Plan water

balance data
= Qver 500 DAUCO’s In the state
= Population estimates required for

each DAUCO
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Past Efforts

= (Census boundaries do not align
with DAUCO /

= Some census blocks are split
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Past Efforts

= Dark red lines represent the
DAUCO boundaries /

= Thin black lines are the census
blocks

= Can assume the population of a

census block completely inside /L
would be 100% _ -
= Population of split census block Solaa

based on a manual count of houses

(visual inspection) /‘/]I/ )/
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Past Efforts

= Visual inspection of split census
blocks can be tedious
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Existing Building
Footprint Datasets

=  Available for free and covers all
58 counties

» Used by other state agencies

= Two datasets: Microsoft Global
and US

= Global version updated more
frequently but contained unique errors

= US version had building footprints in
those areas but had less overall
coverage for the state

AT AT
St 1

Verk O .
§ - - r 4 * . &)
: e S S VS
! -'ﬁ =% 20w
o e

LT ST RASN
.
WAREL T

CALIFORNIA DEPARTMENT OF 6

WATER RESOURCES




Existing Building
Footprint Datasets

= (Other Concerns

= Does not contain attributes about building type or total housing
units within buildings such as apartments

= Large building footprint area could be apartments or
commercial type

= Missing building identifications in areas of heavy tree canopy
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Automate Building Footprint Extraction
using ESRI Deep Learning

Esri Building Footprint Extraction — USA

* Pretrained deep learning model for detecting buildings from high-resolution imagery
» Performs best with orthorectified 8-bit RGB (10—-40 cm resolution)

 Reported average precision: ~0.72 (Esri)

Key advantage

 (Can be rerun on updated imagery

Our Evaluation

 Used NAIP 2022 imagery (60 cm) — lower resolution than model requirement

« Tested across different conditions:
Lake Tahoe, Los Angeles, San Jose, San Francisco, Sacramento

 Captured about 60—-74% of buildings in tested areas
* Microsoft datasets captured more true buildings across all samples
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Common Issues in Building Detection

 False detections — roads, parking areas, and open land were
sometimes identified as buildings

* Merged buildings — nearby or attached buildings, especially in
dense urban areas, were combined into a single footprint

» Shape errors — large or irregular buildings were not captured
accurately

These issues reduced confidence in using the results for population
allocation.




Parcel Data

= Dataset (Q2 2025 Lightbox)
= Attributes for “use code description” and for count of “"housing units”
= Use codes allow for selection of only residential types

v
Field: 5 Add B2 Calculate  Selection: Cj Select By Attributes S5 Switch =
AL SEC TWP RNG  ASSR_MAP REF USE_CODE MUNI_DESC  USE CODE MUNI USE CODE STD LPS  USE CODE STD DESC... Zoning LOT SIZE AREA LOT SIZE AREA L ~
123/ > <mNun> RUKAL RANLACIHICE > T, | IVIZ 1UU0 RURAUAODRKILULIUNKAL... <INUlN> AU AL
19372 ili> <Null> MANUFACTURED HOME 1013 1006 MOBILE/MANUFACTUR... <Null> 5.01  AC
19373 > <Null> TRANSFER BASEYR VA... | 1191 1001 SINGLE FAMILY RESIDE... = <Nuli> 4.89 AC
19374 1ili> <Null> RURAL RANCHETTE > 1... 1012 1008 RURAL/AGRICULTURAL... <Nuli> 5.04 AC
19375 ili> <Nuli> RURAL RANCHETTE > 1... | 1012 1008 RURAL/AGRICULTURAL... <Nuli> 5.03  AC
19376 ili> <Null> ROW CROP 5052 7004 CROP LAND, FIELD CR... <Nuli> 20 AC
19377 1> <Null> RURAL RANCHETTE > 1... 1012 1008 RURAL/AGRICULTURAL...  <Null> 6.25  AC
19378 1ili> <Null> RURAL RANCHETTE > 1... 1012 1003 RURAL/AGRICULTURAL... <Null> 6.25 AC
19379 1li> <Null> RURAL RANCHETTE > 1... | 1012 1008 RURAL/AGRICULTURAL...  <Nuli> 5 AC
19380 ili> <Null> RURAL RANCHETTE > 1... 1012 1008 RURAL/AGRICULTURAL... <Null> 249 AC
19381 Jli> <Null> RURAL RANCHETTE > 1... 1012 1008 RURAL/AGRICULTURAL...  <Null> 249 AC
19382 > <Null> RURAL RANCHETTE > 1,.. 1012 1008 RURAL/AGRICULTURAL... <Nuli> 25 AC
19383 li> <Null> RURAL RANCHETTE > 1... | 1012 008 RURAL/AGRICULTURAL...  <Nuli> 9 AC v
< >
lﬁ—ﬂ_] =l Pl 0of 152,627 selected Filters: T - — + 100% v | >
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Parcel Data

= |ntersect residential-only parcel
types with census blocks

= This assigns each parcel with
a census block GEOID to help
relate other data

= (Census blocks might cut
through a parcel, but we had a
requirement to have a parcel

assigned to only one census
block

= Used parcel centroid during
the process
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Parcel Data

= |ntersect the result with
DAUCO boundary

= |f census blocks are split by
DAUCO, determine the count
of parcel housing units in each
DAUCO piece

= (Census block population
distributed to each DAUCO
piece based on proportion of
total housing units
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Parcel Data

= For example, see bright blue
highlighted census block
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Parcel Data

= 8/(8+34) = 19%
= So it was assumed 19% of the
census block population is

located In the smaller sized
DAUCO piece on the right

= The census block population
was 117 people, so 19% would
be about 22 people in the
smaller piece
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Tool to Automate
Process

= Convert manual steps into automated
process using Python and ready to use
ESRI geoprocessing tools
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EE CR_Target_Split_Al

Field: If-' Add ﬁ Calculate  Selection: Lt:!j Select By Attributes 5% cwitch Rowes: ';l Insert ~
OBIECTID * TargetiD FREQUEMCY SUM POP20 Alloc SUM _HOUSING20 Alloc SUM_POP20 Alloc Whole SUM_HOUSING20 Alloc Whole
1 | 1 00125 201 321.31646 403.152046 B2 413
. olaz 133 12823 /64966 551836729 1283 552
2| 3 0ar 1494 Thad, faLBE4 BbE A2 383 1684 b
4 4 00347 295 5043.524478 2464.555218 5044 2465
5 & 00447 929 21547 485637 10245930866 21547 10244
6 B o2 TR 4934, 530666 A5 A THE 4934 Pt T
T 7 0753 97 1529345763 15294 T4
3 B 01008 51 1188.902115 578642631 1189 579
8 9 o2 196 1127.827048 EE0 525644 1127 550
12 10 01047 3T 412365104 2407205093 4124 2402
11 11 01408 SBE 26554,097RES 10511.357369 26554 10511
12 12 01723 -EE A0004.533302 10480 F18204 20103 10481
13 13 0823 3F4 fad ¥ 142538 4144 617139 fBdE 4145
14 14 01923 23 642036507 07T E82304 643 308
15 15 01949 129 218431277 238474329 2184 2384
16 16 02012 86 22304823937 96 M EGES 22305 9676
17 7 o212 #21 W T TR B 1472 318521 W59 1473
134

United States® Search for an arn
C BT Target_Pop_Surmmany

e—— Bureau OO0

. — — , - ; : E
All Table P O I at I O n Field: 55 Add B Calculate | Selection: @ Select By Attributes 52 Switch Rows: [ Insert +
l I 1581
l] 2 Filters ® « Select State p DBRIECTID * GEOID20D « TargetlD Pet Method POP20 POP20_Alloc POP20 Alloc Whole HOUSING20 HOUSINGZ20_Alloc HOUSING20 Alloc Whale .

Fill ————
- ® vrmmerer 2 A 06001 4001001030 4701 1 CENTROID 204 204 204 &7 &7 aT

‘ ® california % H Housing xl

u 5 543
= — 22 22 0&ET400710010317 D47 1 CENTROID 15 15 15 i 1 1
Results [ Search State 35
23 23 0614007001032 04501 1 CENTROID 1 11 11 i ! 3

Alabama >

Search for a filter Q) 24 24 G001 4001001033 4T 1 CENTROID ] 0 0 0 0 0
Alaska >
© Geographies P &% 25 OG00T40071002000 04707 0.375 | CENTROID 43 16,125 1] 9 1,375

fB 26 06001 4001002000 04707 0.625 CENTROID 43 26.875 27 5 5625 B

& 27 06007 4007002001 4T 1 CENTROID k] L] EE] 35 35 35

28 28 0600740071002002 04701 1| CENTROID 25 25 25 £ & -]

\ 2 29 060014001002003 o471 1| CENTROID 128 128 128 B3 63 63

30 30 0600740071002004 04701 1 [ CENTROID 55 55 55 27 27 27

31 A 0600740071002005 04701 1 [ CENTROID 1.1 ] ] 28 28 26

32 32 0G00140071002006 47 1| CENTROID 51 51 51 23 23 23

33 33 060014001002007 04701 1| CENTROID 108 108 108 46 4E 46

M4 0&00740071002008 0401 1| CENTROID 88 BE BE 4k 4k, A

35 35 060074007002009 04701 1 [ CENTROID 7 7 7 43 43 43

36 36 060014007002010 04701 1| CENTROID ] ] o] 19 39 1]

TN TS 060074007002011 04501 1 [ CENTROID 1B & & 8 H B

£ 0600740070020 2 4T 1 CENTROID 52 52 52 24 24 24

39 39 0G00140071002013 470 1| CENTROID 123 123 123 T T

40 40 0600140070020 047 1 CENTROID 50 50 50 9 29 29
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Population Split Toolbox
Four Step Workflow in ArcGIS Pro

.
1 Parcel Data Preparation 2 Centroid, Census & 3 Compute Population 4 Gap Filling & Final
Boundary Integration Allocation Weights Calculations

) Step 1 Parcel Preparing (&) — Copy Parcels + Audit Use Codes I+

Parameters Ermiroonnents

[ = — B0 processing » B X SO TOCESZiNg "
& Fukley comiaining 717 Ghes il pransb, eoprocessing v X I 9 ’ Geoprocessing 8 x
- . &) Step 3 — Dissalve & Percent Split = = Step 4 — Area fallback + Combine + Expart i}
processing -3 ) Step 2 - Intersect Centroids a5 - . - -
¥ Quiput FRGDE (gdbl | — i ! Paramatars Fr shirrerts
& Step | Parcel Preparing (E) — Build Residential Centroics T ) Parameters Environments LA TAPTEE e G
Parameters Fnvironments
" - e - =k — # Cortroads intersected with L1} -~ 1 F kel
USE LOOE SIELL [eess Paramoters Cruiranments .
ISF (OO0 ST M5 £ ids (points] .
*{5e Purcets FRRGDE foulput ram Tiood 1; oo Pocik «0OUNTES pabgan 250 e B R L
Biceim e s osie w + Controsds intersected with CarsusBlodes and Target Boundary (Cen C9 TH)
LRSS ) gF CORF FEFID feeart fid 1 zan i et i Ce = palygon t Bound I
¥ Lensus K5 (pohigans) # largot Boundany (pobagons)
Pz castynr e LSE 000 STO DS e L = \polygans, £ larget '!I.l|||:||:|:,- Linieguia 113 FHaedd [ Msanbee Field) £ 2l
= Fiwe pwsawaiteluip]  Lhas cosde spusny [l demw prsn B sl 1 addfiannerad -
JA— - . £ Targpat ianiquia 112 Pkl (n Tangat Bosincany
ARTRFHT HEILSF (1004 LNITS] - - S 1 1 B *
Fare: puavsBilProsecsing| | o i I-_.+ UNITS) ¢ Target Boundary [polygons] Kimep targel Fekds as DIRST (Statistics Niebds) 40F 5
-U% TS (GEHERID) W ) ) )
CALISE, ROTRING HOUEE &PT HOTFL TRANSIFHT | SRR RGS, HOSTT £ Conitrold cancus targit layer dissalve JCB Target Split Certroid froan Steg 30
LHILLEEN HUME UHPHANAGE & Output eodatabace -
CLLETER HOME (RESIDENTIAL] v el B g
AR RS LAl AOFF FRINTHTIAL RIFTI LIS Cpail readulobrse
LURLIGRAINILRS LT Q4251 M 1 Qulpul name lor Ghovk Tolak
COCFERATIVE UMIT [RESIDEMTIAL) - ¢ narre for Controide-in-Blocke
FORRECTIONA] EACIITY, W115, PRISCING, [NGANE 85Y1 1K Chutput marme for Centroks-m-Blocks Cantroids inside CensusBlodes Cptput name for Arca splt feature class
( CARKCAL [MCIMLIC R S HCRAES: MUSLUME DTHDE Con CB CF Toargei_Spilil s
ELLIIAL HETLUEAL IMUHUAH 5 LIRS BUSLURE LS Cen CE bt nae Far Block - Tangat Split = e
DERMITORY, GROUP CUMSTERS (SESIDEMTIAL) - - - o . i
DUPLER 72 LHITS. &MY CObE AT - . . Censuslods_TargetGoundary_Split_Centroids Cutput name for Combned table
R T T Output name for Centroids-n-Blocks-in-Tanget J— [
FRATERRMITY HOUEE, SURCEITY HOUSE = wrgel Splil A
Can_CB_TB Mada
» Lraste statewce merged centroids i the parcels GUB = = ALITCY } Ctput name for Target summarny teble
statenade ceriraids feshure cass rame [ aesting stsbeece meme Target Paspsy Suasrunieey
parochs_contronds Census Mlock numeric fields 1o allocate (default POP2E examples: POP 20 HOLSING 20,
o Enw gwenaricOutplt L
tnv: prralifrocsssinghactar (eg. "Hi% or 47
Celcnalals i lliacalin lielels (use lor connml adala like FOP, HLL HH; srenid Tor
COntinueEsus &
Ciptput folder for C5Y exposts (optional)
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Parameters  Drcirooprenls

& Fuklsr ceriaizing FIP Gles il prniaks

Step 1A-1B: audit use codes and build centroids

Geoprocessing vii X1

© Step 1 Parcel Preparing (B) — Build Residential Centroids &,

Step 1 — Parcel Preparation

Parameters Environments

¥ Parcels FileGDB (output from Tool 1; contains Parcels_<COUNTY> polygon FCs)

* Load county parcel datasets into a
statewide geodatabase

 Compare parcel use codes with the
baseline residential list

* Flag new or unmatched codes for review
 Update the residential list as needed

USE CODE FIELD (exact field name; case-insensitive match)

USE_CODE_STD_DESC_LPS

Use-code query list (one per line; edit to add/remove)

APARTMENT HOUSE (100+ UNITS)

APARTMENT HOUSE (5+ UNITS)

APARTMENTS (GENERIC)

BOARDING HOUSE, ROOMING HOUSE, APT HOTEL, TRANSIENT LODGINGS, HOSTEL
CHILDREN'S HOME, ORPHANAGE

CLUSTER HOME (RESIDENTIAL)

COMMERCIAL/OFFICE/RESIDENTIAL (MIXED USE)

CONDOMINIUM UNIT (RESIDENTIAL)

COOPERATIVE UNIT (RESIDENTIAL)

CORRECTIONAL FACILITY, JAILS, PRISONS, INSANE ASYLUM
CULTURAL, HISTORICAL (MONUMENTS; HOMES; MUSEUMS; OTHER)
DORMITORY, GROUP QUARTERS (RESIDENTIAL)

DUPLEX (2 UNITS, ANY COMBINATION)

FRATERNITY HOUSE, SORORITY HOUSE

v| Create statewide merged centroids in the parcels GDB

— Generate residential parcel centroids
for next steps of processing.

Statewide centroids feature class name (if creating statewide merge)

parcels_centroids
V| Env: overwriteOutput

Env: parallelProcessingFactor (e.g., "50%" or "4")

50%
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Population Split Toolbox

« Step 2: Assign centroids to census blocks and
target areas

« Step 3: Calculate split percentages from
centroid counts

« Step 4: Use area-based fallback for populated
blocks with no centroids

« Step 4: Merge results and summarize by target
area
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Next Steps

= As population is the most consistent indicator of urban water usage, operationalizing

these tools to refine urban water use estimation would improve water accounting

accuracy

= Funding permitting, utilize tools developed by this pilot to assist in Water Plan

transition from DAUCO to HUCS8

=  Funding permitting, explore data related to Single Family and Multi Family water use

to refine the estimation of those datasets in the Water Plan data
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