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Outline

* Background: climate change and development
effects on hydrology

* Omineca research products
— Watershed Health Project
— Omineca Hydrology Model
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Hydrology & Climate Change

Increased atmospheric evaporative

Extension Note demand

Altered vegetation composition
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Historical Trends In Temperature
and Precipitation

DS magnitude of storm events and

data for the last 100 years indicates an

overall rise in air temperatures for all

mil: vt e — disturbances

occurring in the winter. This warm- precipitation. During the last 50 years
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S Colmps e et e vt e Accelerated melting of permafrost,

dry conditions in the summer and a
precipitation across British Columbia decrease in winter snowpack.
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average annual precipitation is more Recesslon and Streamflow
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Please refer to these documents for more information and full Gitations.
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~ COLUMBIA Forest Science Program
The Bers Place on Earth

http://www.for.gov.bc.ca/scripts/hfd/pubs/hfdcatalog/index.asp




Hydrology and Resource Development
* Water Quantity
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Hydrology and Resource Development

* Water Quality — Physical and chemical changes

http://www.for.gov.bc.ca/hre/ffip/Stuart_Takla.htm

Stream

Fig. 2. Study stream showing placement of air temperature probes at 0.5, 1.0, and
2.5 m along with the water temperature probe in the thalweg.
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Global Issue
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Lake Superior
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Sources:
EPA, World Resources Institute, UNESCO,
Southbay Residential, Niagra at large

WATER SUPPLY VARIABILITY IN BRAZIL #= AQUEDUCT

INTER-ANNUAL SEASONAL
VARIABILITY VARIABILITY

Inter-annual «f

water supply £ o
variability may be ‘-i“‘

increasing in Brazil — making l-q

droughts more likely.

Low  Low-medium Medium-high  High  Extremely high Low  Low-medium Medum-high  High  Extremely high
<25 25 575 75 >10 <33 3366 6610 10133 133
(Ratio: tandard deviaion/mean annual supply) (Ratio: standard deviaion/mean monthly supply)

NOTE: Inter-annual variabilty measures water supply variation from NOTE: Seasonal variability measures water supply varation among
year-1o-year. months of the year.
&% WORLD RESOURCES INSTITUTE READ MORE:  http://bit.ly/1xTiS20
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Regionally:
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Source: EPA



Topics

Why?
Project Framework
Risk Assessment Process

Demonstration Results
Validation Process
Timeline
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I don’t see any mention
of this in your tisk
assessment for the office!




S B rosrsire ve0 AR say
ECACurrent_H80_VRI_IWAP_bdry



http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=NlT-z2VlLHmAhM&tbnid=OPmBARh76wBLgM:&ved=0CAUQjRw&url=http://www.vancouversun.com/technology/Battle+against+voracious+pine+beetle+goes+microscopic+beetle+genome+decoded/8158427/story.html&ei=faHEU4-0FOKCjAL_kIC4Cw&bvm=bv.71126742,d.cGE&psig=AFQjCNHFE-vQg387sHaF3oZ6lQPBDDx2Hw&ust=1405481700625650
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=re8NFJhZDNw1fM&tbnid=PI5uQgC9ZrY1xM:&ved=0CAUQjRw&url=http://www.woodbusiness.ca/industry-news/b-c-interior-lumber-to-peak-in-three-to-five-years&ei=G6LEU8baF8jNiwLAsoDYDQ&bvm=bv.71126742,d.cGE&psig=AFQjCNE_MVOevT9JA13z7_g2v_74txooNQ&ust=1405481786085536

Team (Extended)

e Collaborative FLNRO effort:

— Representation of all resource districts including
stewardship, tenures, GIS, and BCTS.

— Regional GIS team,

— Regional resource specialist, land base stewardship
biologists, and research hydrologist,

— Director Resource Management.
e Other involved or interested agencies:

— External consulting agencies,

— Government and NGO collaborators or cooperative
agencies.



Watershed Values: Aquatic
Life, Potable Supply,
Infrastructure,

Communi

Geophysical Hazard
(IWAP/CE): Stream flow,
Sediment, and Riparian

Indicators

Framework

Phase 2
\

Risk Score
Validation

Hazard Validation
Office: Ecocat, CABIN,
Desktop characterization
Field: FREP

Watershed Value Validation:

External Review

Phase 3
\

Prediction

Use development,
climate, belief/decision
networks to meet
desired condition




Assessment Process: Geophysical

Based on IWAP and Thompson —Okanagan
Cumulative Effects Project (Doug Lewis, Bill
Grainger, and Michael Milne).

Three hazard indices: stream/peak flow,
sediment, and riparian.

Hazard indices consider watershed sensitivity
to hazard, land-use effect, attenuation.

Hazard score identified as low to high, relative
measure.



Stream/Peak Flow

Non Forested Area
0 high to 3 low

BEC fone

Runoff
Potential
(rank 0-6)

0 low show to 3

high snow

Land Use: ECA

Very Low (0) to Very
High (0.7-1.0)

Drainage Density
Ruggedness

Routing

Very Low (0) to

Very High (1.0)

AreaflLocation
Wetland and Lakes
(0-1.0)

Efficiency

Runoff
Generation
Potential
(0-6)

Very Low to Very
High

Very Low
to Very
High

Peak Flow Hazard
Very Low (0) to
Very High (6.0)

Table 7. Peak Flow Hazard Rating matrix derived from Runoff Generation Hazard and Routing Efficiency ratings.

Routing Efficiency Ratings

Runoff Generation

Potential Hazard
Mod

Very High

High

Very High




GOO&LQ earth

Imagery Datéfi’/?llzoos S3°26 07 32" N *120°08‘21.50“ W elev 1163 m  eyealt: 35 78 km O

Watershed boundaries drawn for example not for accuracy



Erodible Soils

Steep Coupled
Slopes

Roads next to
water

Road Density

Stream Crossing
Density

Disturbance on
Gentle Over Steep

Drainage Density
Ruggedness
Very Low (0) to
Very High (1.0)

Sediment
Potential | —_

Land Use
Influence

Area/lLocation
Wetland and Lakes
(0-1.0)

Routing
Efficiency
(0-1.0)

Sediment

Sediment
Generation
Potential
(0-6)

Very Low to Very

High

Sediment Hazard
Very Low (0) to
Very High (6.0)

Table 7. Sediment hazard rating based upon generation hazard and routing efficiency ratings.

N/

Routing Efficiency Ratings

Sediment
Generation
Potential

Very Low
Low
Mod

Very Low

Low High

High

Very High




EXTREMELY HIGH ROAD DENSITIES

(4'7_'_ mi.lsqmi.) By ICBEMP SubSample Watersheds (_02_}1’ ]l;lg gqmi.)
Upper Coeur d' Alene 0406

Example
Actual Density 10.85 mi./sqmi. Actual Density .08 mi./sgmi.

(.7-1.7 mi./sqmi.)

. . South Fork Salmon 1501 LOW
(1.7 - 4.7 mi./sqmi.) Actual Density 1.34 mi./sqmi. .
Methow 11 (.1-.7 mi./sqmi.)

: ; i Methow 56
Actual Density 2.06 mi./sgmi. Actual Density .3 mi/sqmi.




Riparian

Private Land 21-40% >40%
Logged Riparian 21-40% >40%

40-70% >70%

Private Land Score

Percentage of total stream
length within or adjacent to
private land
percentage of total stream
length within or adjacent to
cutblocks
percentage of total stream
length within active range

2

3

Riparian hazard matrix used to derive a riparian hazard rating
from the combined scores of three land use indicators







Sample Results: Stuart Lake
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Streamflow Hazard Score
|| High

:| Moderate

:| Low

- Very Low




Sediment Hazard (Demonstration only)
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Sediment Hazard Score
High
Moderate

Low
- Very Low




Riparian Hazard (Demonstration Only)

- Very Low




Risk Assessment

* Classic Definition: Ecological Risk Assessment

— Risk= Hazard * Consequence Problem Formulation g,
. : 3
— We have three geophysical v
hazards S ¢
— Level of consequence is :;"f_
. . ure cologica 0
determined by the value being = : =2
managed. 25
£s

Risk Characterization I ’

* Aquatic based values include

potable supply, aquatic life,

community/culture, and




Risk Assessment: Potable Supply

Peak Flow
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Risk Assessment: Aquatic Life and Potable
Supply (Demonstration Only)

- Risk Rating
[ High
' Moderate

Low
- Very Low




Risk Assessment: Water License POD
(Demonstation only)
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Validation Assessment

* Objective: identify validity of GIS assessment
* Approaches:

— Office-based includes Watershed Characterization, CABIN,
existing FREP data

— Field-based includes FREP protocols

CABIN Monitoring
Sites 2011

201
2010
2009
2008
2007
2006
2005
2000-2004
< 1990-1999
o 1987-1989

O 60 © e 6 0 0 0




Office: Watershec
Characterization

s Forest & Range Evaluation Program
Desktop Watershed Characterization “*~ Multiple Resource Value Assessment

Methods for British Columbia 7 =i Vanderhoof Natural Resource District

MRVA in Brief

TECHNICAL REPORT 079
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Part 1: Watershed Characterization Template
1.1 Information Resources
1.2 Previous Studies
1.3
1.4 Air Photos/Remotely Sensed Images
1.5 Watershed Climate
1.6 General Hydrology and Drainage Characteristics
1.7 Sediment, Stream Channels, and Sediment Yield Potential
1.8 Land Uses and Natural Disturbances Checklist




Stream indicators

Riparian indicators

Field-Based: FREP Stream/Riparian

The evaluation has 15 indicator questions:

/’

N

R D

N =
U B G

Channel bed disturbance

Channel bank disturbance

Large woody debris processes (jams)
Channel morphology

Aquatic connectivity

Fish cover diversity

Moss abundance and condition

Fine sediments

Aquatic invertebrate diversity
Windthrow frequency

Riparian soil disturbance

LWD supply

Shade and bank microclimate
Disturbance increaser plants
Vegetation vigour, form, and structure

Key characteristics of healthy
streams and their riparian habitat




rield-baseq: rkeP WQEE

) 1
5 Right road surface, ditch
and cutbank slope away
from bridge
Stream
Left road cutbank, - —
downstream (LRCd o ezl L -

e
% " Road shoulder drains

away from bridge onto
* forest floor and so not

: . 4 being considered
Road Related " Left road ditch, v =
All road stream crossings (bridge and culvert) Some streams may be missing from TRIM downstream (LR Mini-catchment
maps and, upon discovery of such streams in the field, will be added to sites requiring TR boundary

evaluation.

Inter-drainage culverts. Road segments located within 20 meters of stream or lake, or
where there 1s a chance that road drainage reaches the natural water body._

Road generated slope failure. Any failure either immediately above or below road.
(These will not generally be known until the field visit).

Harvesting Related
Harvesting/yarding within or adjacent to riparian zone.
Skidder/mechanized harvester trails in proximity to riparian zone.

Harvesting generated slope failure (all new failures within or below cutblock).

Other forestry harvesting disturbances resulting in bare, unvegetated soil.
Silviculture Related
8  Silvicultural-related-activities leading to water quality degradation.
Livestock Related

9  Livestock presence noted within riparian zone and stream channel. Where livestock
presence is noted, the site will require further evaluation using Range Checklist
Indicator Sheet. (Form 3)




Sampling Design

e Selected watersheds will each
be assessed using office and
field-based technique.

e Stratified Random Sampling:
e Strata — Watershed Risk

Class
irriiiag O S e Randomly select
- watersheds in each class.
e e Randomly select

1550,000 transects/stream reaches.




Implications: Potential Outcomes

Existing GIS model
effectively
predicted field
conditions

Assessment
identified need for
re-weighting the GIS
variables or addition
and/or removal of
factors

3“ A N ?.'Ll‘.'-! e,
-

KEEP
CALM

AND

REVISE
NOW

v

Significant revision and
potentially more
validation assessment



Applications

— |dentifying baseline conditions — Spring 2016,

— Potential future conditions,

— Engaging discussion and stimulating planning.

Phase 1 Phase 2

Watershed Values: Aquatic
Life, Potable Supply,
Infrastructure,

Risk Score
Validation

Geophysical Hazard
(IWAP/CE): Stream flow,
Sediment, and Riparian

Indicators Hazard Validation
Office: Ecocat, CABIN,
Desktop characterization
Field: FREP

Watershed Value Validation:
External Review

Phase 3

Prediction

Use development,
climate, belief/decision
networks to meet
desired condition




Omineca Hydrology Model

* Building upon success of the Northeast and
Northwest Water Tools (OGC -Allan Chapman,
Foundry Spatial- Ben Kerr, and FLNRO- Dave
Wilford & Scott Jackson)

* Models monthly discharge and identifies
environmental flow needs as well as existing
allocations.

tAFOUNDRY
ﬂ B spatial Itd. BC®COMWSS|°N

Ministry of Forests, Lands and
Natural Resource Operations




Process Overview

* Water balance model using: topography,
climate, evapotranspiration, vegetation,
hydrometric information (123 gauged
basins in BC and Yukon).

* Region specific regressions used to adjust
for difference between modeled and
actual runoff.

* Validation process identified a mean
error <3%, predicted monthly runoff
within 20% + 80% of time.

Regression
results applied
spatially to
create an
adjustment grid

tAFOUNDRY

3 5patial Itd.
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https://www.bcogc.ca/public-zone/water-information




Northwest Water Tool

Chck on 8 map marcer for
oense/sporoval Informetion




Select Watershed

Legend
¥ Sectien & Agprovals
9 ruvn
9 ecoec
Q watar Licenses
\Vater Query Report

WFL:755514)
Stream Name: Tam Creck

Show PDF

Click on 8 map marker far
licensafapproval information.




North West
Water Tool
Query Report

Feb 262015

Taft Creek

Bell-rving River

Nass River

Pacific Ocean

Watershed Report

56.4976N 129.42645W
QUERY LOCATION

Water Management Basin Taft creek

474 km?
AREA

422m - 1,292m - 1,822m
ELEVATION
mn - mean - max

Query Watershed

474 km?
542,617,132 m®
461,139,562 m?
81,377,570 m®

0ms3/s
114 m?
81,377,456 m®
Present*

17.19m3/s

Ministry of
Forests, Lands and

Normal Annual Discharge

AREA

TOTAL VOLUME

ENVIRONMENTAL NEEDS

POTENTIAL MAX ALLOCATION

EXISTING ALLOCATION RATE

EXISTING ALLOCATION VOLUME

REMAINING ALLOCATION

RESERVES & RESTRICTIONS

MEAN ANNUAL DISCHARGE

Water Management Basin

474km?
542,517,132 m?
461,139,562 m?
81,377,570 m?

0Om3/s
109 m?
81,377,461 m3
Present*

17.19 m3/s

Nenarel Resousce Operations

The water management basin is the watershed for the queried drainage at its nexd downstream confluence. Additional reports may be generated

downstream as appropriate.

* For more information on waler reserves o resirictions present in the area, please contact FrontCounter BC,




Hydrology and Environmental Flow

Modelled Hydrology

Manthly Runoff

Legend
Existing Allocations

Potential Alccations [T
Ervironmental Needs

Polential allocation s have been
detenmined s 15% of natural
Tow. Achial allocatian limit wil
e dederrnined using
Environenenial Flow Needs
policy guidanoe and evalusted
on & case by case basis.
Exizting allocations are surrent
as ol the date of the report and
include Water Act licenses and
ahort e approvals.

Hormal Annual Discharge

sl imates presended here have
been generated thiough a

Funotf (107

estimate rumnoff in ungauged
basing, The model used 123
walergheds with hydrometric
gauges in BC, Yukon and
Alaska Ervor metrios calculaled
for the entire rodel dormain are:
Mean Errar: -2 8%

Median Error: -4.2%

Mean Abeohite Error 13.9%
‘Watersheds Within £ 20%: 80 5%

)

e

Figure 1. Environmental Risk Management Framework

Jan

Feb

Mar Apr  May Jun Jul Aug Sep

Oct

I

AVG UNIT RUNOFF (mm) 204

AVG DISCHARGE [m¥s) 36
AVG RUNOFF VOLUME (107w 95891
ENVIRONMENTAL NEEDS {10°m?) 82357
POTENTIAL ALLOCATION (10Pm? 14554
EXISTING ALLOCATIONS {10° m) 00

REMAIMING ALLOCATION (10°m? 14534

Monthly estimates of runoff presented here have been generated through a regional hydrolog
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watersheds with hydrometric gauges in BC, Yukon and Alacka. Basin physical 2 WeTe
mrpﬂin individual months, and combined with the results of the annual modeling process which employed a detailed water balance to

estimate runoff volumes in individual months.

ic modeling project.
used

1608.1

00

1608.1

The model used 123

e the distribution of

Application

SPECIES High sensitive species
SENSITVITY or habitats

Fish-bearing

115-209

sl
20%

Low Sensitivity
(flows >20% MAD)

Moderate Sensitivity
(flows 10-20% MAD)

Small stream
<10m®/s MAD

Medium-Large stream
=10m’/s MAD

High Sensitivity
(flows <10% MAD)

Small stream
<10m*/s MAD

Medium-Large stream
>10m’/s MAD

Y
CUMULATIVE CUMULATIVE
WITHDRAWAL

AMOUNT

<10%
10-15%

>15%

Moderately Sensitive

5% >5%
.10
10% >10%

Very Sensitive

BC Environmental Flow Needs Policy, 2014




Environmental Flow Need Output
Sample

Figure 1. Environmental Risk Management Framework

Application

SPECIES High sensitive species.
or habitats.
Fish-bearing

Low Sensitivity High Sensitivity
(flows >20% MAD) (flows <10% MAD)

Small stream Small stream
<10m’/s MAD’ <10m’/s MAD

Medium-Large stream Medium-Large stream
10m’/s MAD 10m’/s MAD

CUMULATIVE
WITHORAWAL
AMOUNT

510%
o 10-15%

/)\ >10% g
<Risk M@
\ Risk Mgmt 2

Moderately Sensitive Very Sensitive




Allocation and Land Use

Existing Allocations

BC Water Act - Water Licenses - 0 Licenses, 0 m® Total Annual Volume

BC Water Act - Short Term Approvals (Section 8.) - 1 Approval, 114 m? Total Annual Volume

Land Cover and Regional Hydrology

Land Cover

The land cover characteristics of the query watershed are presented in the pie chart below. Dll’felulneﬂ between individual classes in
canopy closure, eva iration, and infiltration rates influence hydrologic ics in the hed |nnlud|ngm1'.al annual
runoff, time to outlet, and flood and drought flow conditions. The land cover components have been determined using data from Canadian
(i 2000), US | itz 2011), and multi car {CEC 2013)

Type Area % of Query Watershed
Barren X 28.4%
Deciduous i 3.6%
Developed 0.0%
Grassland 0.1%
Herb T.3%
Mixed 0.2%
Shrub 18.1%
Snow/Glacier 14.5%
Water 0.2%
Wetland 0.1%

ENCENNCNNEN

Licenzes Humber POD
Billabong Road & Bridge Mal AB1043T* o7
Hoad Mainlengnce {TH4E] rom laflw*

StartDate  End Date: Quantity
20140820 2015-11-30

Hydrometric Stations in Water Management Basin - 0 Stations

The Inventory of Streamflow in the Skeena Region (Obedkoff 2001) was published by the BC Ministry of Envi to presant

data and analysis of streamflow in the Skeena Region. A recent revision of the report {Ahmed and Jackson, 2013) includes updamddma
beyond 2000 and a new normal period of 1981-2010. Within this report, summary streamflow statistics and graphs are included which
provide for more accurate !nﬁma‘lesufalresml’lun paramebers in ungauged Inﬂns in the Region. 1I'h! table below presents a portion of
the data included in the report, for hyd i ges fou ithin the Water b Basin shject query of this report iz in.
The full reportis available at http.//a100.gov, hc.nm’wh#amwhlmwewﬂepun.du?mpurlld'ml

For mare informaticn an water licenses:

Wiatis Licessge (uery Tool: it/ 100 gov. be.caf puh wirwhse water_icences. input
Srmned Waner License: Directory: Fritp:wawererw. gow bo caywsdywates_rights,'scanned_lic_din/
s statitery decision maker.

M i annd demmand i purpsse/muitple PODS/oty atssch POO ke
- Maitiphe PO for PUGcfy it mach ime ksown/PODs on different ssusces

mﬂ-ﬂhhﬂﬁhmhﬁh«*ﬂ

Ahmied, A, Jaskgan, 5. ¥ in the S Regian. rhed it Brandh, BC Ministry of Efvirenmenl,

CEC. 2013. Morth rican Land Ch itoring Sysiem Land Cower 2005, Commizsion for Ervironmental Cooperation, Manvreal QC,

Geohase. 2009 Land-cover, circa 2000-Vecior. Centre for T thic: Inf i, Earth Sl Sector, Matural Resources Canada

Obedhot, W, 2001. Stréeamilow in the Skeena Region Waler Irventory Seclion, Resources Inverory Branch, BC Ministry of Environmert, Lands and Parks.
Selkowttz D)., Stehman 5V, 2011. Thematic scouracy of the Mational Land Cover Database (MLCD) 2001 kand cover for Alaska Remaote Sensing of
Environment, 115 (6), pp. 1401-1407.
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Cimare Climate
The climate of the query watershed has been characterized using ClimateWhA (Wang 2012). In the left hand column, charts are presented

for the reference time period 1961-00, In the right hand column, three illustrative climate change scenarios have been selected to estimate
& range of potential future change in the query watershed. (Murdock 2011)

The A1B scenario describes a future world of very rapid economic growth, global population that peaks in mid-century and declines
thereafter, and the rapid introduction of new and mare efficient technologies. Major underlying themes are convergence among regions,

cq;ac:' building and increased cultural and social interactions, with a substantial reduction in regional differences in per capita income.
Thet logical emphasis of A1B iz a mix between fossil and non-fossil energy sources.

The A2 scenario describes a very heterogeneous world. The underlying theme is self-reliance and preservation of local identities. Fertility
patterns acroas regions converge very slowly, which regults in continuously increasing population. Economic development is primarily
regionally oriented and per capita economic growth and technological change more fragmented and shower than other storylines.

The B scenario family describes a conmvergent world with the same global population, that peaks in mid-century and declines thereafter, Y A
as in the A1 storyline, but with rapid change in economic structures toward a service and information economy, with reductions in O r I I l a S p ro V I e
material intensity and the introduction of clean and resource-efficient technologies. The emphasis is on global solutions to economic, V4
gocial and environmental sustainability, including improved equity, but without additional climate initiatives.

Mormal {1961 - 1980) Predicted Change (2040 - 2070)

il ¢ Three climate

Monthly temperatures are presented as averages of the monthly mean temperature for the query basin as a whole. Projected changes in
temperature may affect the hydrology in the watershed by influencing the time of freeze and thaw, evapotranspiration rates, form
precipitation, and vegetation compasition, amang other factors.

: scenarios based on:
R O — economic and

A Temperature ("C)

The precipitation in the guery watershed is shown a5 an average unit precipitation for the watershed. Changes in precipitation timing and .
amount may affect the hydrobogy in the watershed by influencing the timing and magnitude of peak and low flow conditions. Thess O u Iat I O n rOWt h
changes may affect availability of water for environmental flow needs and human use, and madify the physical characteristics of river ]

channels and associated needs for engineered structures,

— Slower regionally
based economic and
Precipitation as snow in the query watershed is presented as an average unit precipitation for the query basin as a whole. Changes in the

population growth.
T L e by, An ncreoe in 2l Hyb nd Of growth and
adoption of resource
efficient technology.

A Precipitation (mm)

A Precip as Snow (mim)

Jan ' Feb ' Mar' Apr May' Jun' Jul ' Aug ' Sep’ Oct Moy ' Des

IPCC. 2000, Summary for Policyrnakers, Emissions Scenanios. IPCC Secretarisl, Gansva

Murdoak, T.0., Spittlehouss, DL 2011, Ssbecting and Using Climate Change Soenarios for British Columbia. Pasific Climale impacts Consortium, University
of Vigtaria, Vicloria, BC, 39 pp.

‘Wang, T., Harmann, A, Spittlehouse, D, and Murdock, T. N. 2012 ClimaleWha = High-resclulion spatial olimate data for western North America. Joumal of
Applied Meteoralogy and Clirmatalegy 61: 16-29.




Application of Tools

* Reviews and permitting,

 Watershed management and planning,
* |Informing public and others,

* Forecasting. = __
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Planning and Adaptation

INITIATE

MONITOR/
REVIEW

IMPLEMENT

http://www.surrey.ca/community/14146.aspx



PCIC Gridded Hydrologic Model Output

PACIFIC CLIMATE Gridded Hydrologic Model Outpt

41778
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Questions

Source: http://shorty91.deviantart.com/art/Water-question-mark-170632634



