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#3E & fi-/session topic

8/23 15:00-15:15

Centre stage/
SIWI Corner: Building Resilience Faster

8/23 14:00-15:00

Working together with nature/
Nature as a partner: Implementing nature-based solutions
globally

8/23 16:00-16:25

Water management in oil and gas operations and the SDGs

8/23 16:45-17:45

Centre stage/
Using Holistic Thinking to be "Water Positive" by 2030

8/23 20:00-21:00

Building resilience and fair society/
Managing Floods and Droughts: The Governance
Challenges

8/23 21:00-22:30

Opening Plenary

8/24 4:00-5:00

Water and Stability; Towards a Resilient World

8/25 00:00-01:00

Building resilience and fair society/
Integrated drought resilience in a changing climate

8/25 16:45-17:45

Impacting Society Through Smart, Data-Enabled Water
Ecosystems

8/26 16:00-17:00

Building resilience and fair society/
Managing floods and droughts together: The technical
challenges

8/27 20:00-21:00

Building resilience and fair society/
World Water Day 2022 - Groundwater, Making the
invisible, visible
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3. B3 A Aerrd F o ¥ » (Chemical pollution and the
release of novel entities)

4. # % #® (Climate Change)

5. 7##pa i+ (Ocean acidification)
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global hydrological cycle)

4 3 s sie® (Land system change)
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Climate change

Genetic
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Biosphere integrity Novel entiti
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Functional
diversity,

Land-system Stratospheric ozone depletion
change

Atmospheric aerosol loading

Freshwater use

Phosphorus
Nitrogen Ocean acidification

Biochemical flows

[ Below boundary (safe)

B Beyond zone of uncertainty (high risk)
Boundary not yet quantified

In zone of uncertainty (increasing risk)
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biosphere and oceans)
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[PIECA) T %3t 212 Madeleine Gray 2 # > » % @i hA X A
P AERBERD AL 2B KRR R B o
WEQA£$ﬁgﬁﬁ§

IPIECA (3% 3 G 3eenzidf 1 ~ 2L2534h ¢ > o B W frx
BFFFRPEFIoR &R LR {0k § Srel ¥ LB h i
¥ PO L B B ?lg Hipfap i g~ B it Fik
WIS AR TR B R TR

P+ IPIECA $ 72 B L ¥&ta 6 ¢ B -

Making our vision a reality
IPIECA cares about climate, nature, people and sustainability

Climate

Our strategy provides leadership for the global oil and gas
industry on advancing climate action, environmental
responsibility, social performance and mainstreaming e
sustainability. ‘ ’

IPIECA %% » Bl % % /& : Madeleine Gray f #F
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Mapping the industry to the SDGs

The oil and gas industry is w & W
e = { e

committed to responsible X \\\ \\“ It 1,7 =

\\ 1/ o
and sustainable business, as AR /4

: NN ‘ 7 i

well as serving as an e SN \~ ’ = -
essential partnertomeet = = HEC RIS B0 e - 5w =

the challenge of the SDGs

The oil and gas industry has
the potential to contribute
to all 17 SDGs
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ipieca
IPIECA m# - Fﬁ‘] 5 X,}F;z Madelelne Gray i 37

9-9-1 %bj- 1 33 FR AP LBIKT L
& * % = & (Occidental Petroleum Corporation) 2019 +#
BAET B RRTRR N ARG RN AL T AL P
g dvokm g B R (New Mexico Produced Water Research
Consortium) » i & 7 7 # 41-k (produced water ) enf | * & A

@ik P k4 BRHFE (hydraulic fracking) @ 4645
i A7 7 ,,J\uu{_g;,éaaz\%gy@@g#i N IR 3
BlAY  Bicg @ TREEIEZF AP
Brtipl B Rg BT BT oA vt T RAFLR
* > T3ai [ i (barrel) #i x ¥ A4 10§ gk ok o
R R AR IR SRR T R R T H B A F Tk
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B SEEToOFEN RS Faor g g 8 2016 &9 173
FHEFH D 2099 FH BT R 3 20 2P % kP fRde

® g iT# k2 Lok (brackish water) )

® ¢ RA ITE LA kAT N 4T

® FFT (TP 4r JMEALE 2FE hT AIF R
B A 1K eJ2 (salt water disposal ) &g > -k w 3|~

o LFmine i

Recycling PW for frac operations requires:
« Removal of unwanted compounds « The amount of PW recycled into new well

. Storage in impoundments for use completions increased significantly each year from
. n , 2016 to 2019
« Aboveground transfer infrastructure
New Mexico 2016 2017 2018 2019
Total recycled produced 1,734,371 4,589,970 12,905,881 25,993,013
water (barrels)
Total recycled produced 72,843,569 192,778,727 542,047,019 1,091,706,547
water (gallons)
ipieca

3

F R P Ak g o B F kR Madeleine Gray i 37

2-2-2% %)= 1% Nimr 7@ » & X 1 /R Z-k k50
AP E (Oman) & 3% T AZEF % g ARE 3V R a2 20 4 &
FL ARk o w P Eipe kB E N R AR EFE (reed
bed)» & BiEARRE L & o
P 330 Nimr @9 > A 2 X Rg uEfEr > ok %k
PEH TSN AR BT WAL (FAk) €
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FUER SR F-EE N & £ RN T
g A A B B PITE o
2010 # & > Bauer Nimr LLC 2 @ B B % - [P &4 » B4Rt

®3
vt 45,000 2% 2% S Ar ke ip B 12 T 2L EF

2z A o Nimr -k a2 (Nimr Water Treatment Plant) -
R S R REY R &

. R
B B IR l’;"_’J\;f‘El._‘}i Ei s e LT 4
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RJRE Y @ g N R4 R R
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Z R B P EARD RERE TR R E R RGRR SR
0

B R AR SRR KR IR A
TIAER LT ORFESE ALY AR - BATOB R AL
g

3 % %75 ﬁj'@‘ﬁfj}%iﬁﬂsz’l‘ v » wegl 100 gfﬁ,\% )

Fli - FEER A RS Rd@itF e s > 2015 £ 2 2019 =

AERART R E Rz aPHE o BT A2 175,000 T2

C R R RROSAILS ke RS o 2 B

L R AP YL 0 RIR TR

PRTEEF RO TR FE AASTE T WAL 1T -
B 220,000 T >R @ sk Bk g ok ERE %E’ﬁ*‘;%’,,'fé"%l%

e B E B 2R ERCR AR E AT 02 $ BRI -

S
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| Nimr-K EZ2 g > Bl % Rk IEES 4k
2-3 %81 € &I &-SIWI Corner
SIWI Corner #_- % v % & p > 2 # 4 Georgette
Mrakadeh-Keane £ 3 A&B:HE 4 - AfF 2 & F F - LA &€ & 0k
= A oo i - B¢ o @3 Jennifer Jun, SIWI % Owen
Gaffney(Potsdam Institute for Climate Impact Research and
Stockholm Resilience Centre)i#t i che BLE sr (M nE & 5 £ 1L E &

X chp L A

@ Building*Resilience Faster - SIWI Corner

WORLD e
W] warer' H SIWI Corner

—— W E E K

&

R RN TR LA - T4 NETFLIX £ 5 -Breaking

Boundaries: The Science Of Our Planet » # % T3 o3 2k e 48 -
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A i 2020-2030 £ B i 5 #-€ LR A ME B
BT H o2 APEIL AT - BER Y A FT
R R OE A F T ¢ SR AP 0 AT o TR IR
PR RN BAcR RIIP G B RS S FAARRE
BfRARARL > g R S RBEEHR
2-4 %2 & RAFH-HRBEITE B G F EAIFTIARIER - EPIC
Response Framework
YRARFEFHF= £ ? < Deltares >+ 2021 & 6 * #& ¢
" An EPIC Response: Innovative Governance for Flood and Drought
Risk Management #F £ »3F £ dp ik~ §F izchp 27 g% g >
PEAFRERARG c AL S AR AU SR TR
FER oA F R P REIRAFERDOLFET »FIR LR
K FiEh'& > a2 F0 £ 2K o B RFTRAAMY E p b
3 N ESEE kfriz g 0 ARt A A RIS BT 2 B aui e
Artp 3 MEE o
EPIC Response Framework % & 7 % -kqfeiz % b '& 8 72 > T 47
AR RIRIBH T UE T e & RS YA
TE¥TF I F PEE o
Enable : Fostering an Enabling Environment
Plan : Planning to Reduce Risk
Invest : Investing in Healthy Watersheds and Water Resources
Infrastructure

Control : Controlling Water Use and Floodplain Development
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The EPIC Response Framework
PROGRAM AREAS

* National Frameworks: Laws, Agencies, Strategic Plans
©NABLE * Facilitating a Whole-of-Society Approach

+ Hydro-Met Services

* Flood and Drought Risk Mitigation
LAN . .
and Contingency Planning
« Healthy Watersheds
® NVEST * Water Resources Infrastructure

« Water Allocation and Groundwater Management
© ONTROL * Floodplain Management

* Drought Monitoring, Response, and Recovery

RESPOND » Flood Monitoring, Response, and Recovery
» Disaster Risk Financing

UII

= N

#] Z_EPIC Response #_— B briE e 47 > ¥ — B B 7SE 7 32122 e
A s TR ¢ EMEAEE R IR LM AT
HEFEERE R (SR E L7 i = & F 3 EPIC Response -
B s vk 3+ & E 4cig EPIC Response i % snbd &1 & ¢ sofirfie 24
(2 8F 7 &2 ) F1 AT MBI PR Rk~ LT h % 2foic s R
AR AEER T R oA A Y R

:.

\\
-l
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National Agency Roles for Hydro-Climatic Risk Management

WRM

Oversees planning and operation
of water resources infrastructure.
Regulates water allocations and
strategic use of groundwater to help
mitigate droughts. Key role in flood
and drought response.

Hydromet

Provides information for water resources
and floodplain management. Leads flood and
drought forecasting. Supports agriculture
with agro-hydro advisory services.

Lead coordinating agency
for flood, and sometimes
drought, disaster
response. Provides
teadership in floodplain
management. Works
with other agencies to
mitigate risks.

Agriculture
Promotes healthy watersheds
through sound agricultural policies

and climate-smart agriculture. Helps boost Natural resources

farmer incomes and resilience. Key role management

in drought response. Collaborates with Promotes healthy watersheds by
natural resources and WRM on watershed sustainably managing forests,
management wetlands, and coastal barriers.

Collaborates with agriculture and
- WRM on watershed management.

Photas, top clock " Pelam, nemar?h

SYSM LK F R R ik d

2-5 $21 § HIFE-202 8 FKFRP > BT R BRVBAT
World Water Day 2022 - Groundwater, Making the invisible, visible
BPEOREET DE R AT - Lok ok B 40% g
BEr kfeg 13 cha % ko viadsd i ks afde i
BT E b B KT Rafoia ok s ol T oRs E g iR gAY
ELeams i ¥ L E2EET DY RA PR X FE
FRE L LB RN TR ol o BN LR R S ae
S = ;’@.ﬂ;ﬁﬂ%‘r’k{iﬁn BRensm —gn R Afds 2vhEA £

¥ 4i(out of mind) -
CREFF FREE RS B G ORE S  HE T oRehik
RAE - Rd o AP 23R TORTRR TG RRT 4y $ 7
KK E IR A SgkE o e FRehA EAR 3 Tk AR R
AZ 3 15 BHE AL o F10 B & WK R 5 (UN-Water) 4557 % 2022 #
B ToRE S RARKFRP AL 5 T Groundwater, Making the
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invisible, visible ;> riefdz & F ehE AL T FER TR TR B MY
Pk (R RRFRBEFEL) L akRB Y o B 2022 & 30
22 PERKFERP ~EPAFEAESLEE R KT RBAE
(WWF)H FF 5 # 02022 & % F — i # &8 ae 28 B ehx B s &
Fri e~ B pEF - £E% LR LA R

M FPFEER > H Y 2 RP EFiE L F o David Kreamer %
A LEFFATAN R g2 Link T RNE R PITEY B
RS- TL TRY A 2s Re FHRDFL L FRY
- BERLEE IR b TOKPEE Y e e BRI B R
ToR BRI A A PEAR RAZ X o 1 T F ¥ 7 5o 5770
PEFFEE % 1A FE P FABRF R A FEE T oL B
B AR F2AR A F EAR T Se L iR o

I

¥

Theme for World Water Day 2022:
Groundwater:
Making the invisible visible

DAY

ra C /r-\\\’ ATER
.1 S0, 22 MARCH

AN ———— ) ""[e]:{I»)

Read more: www.un-igrac.org/WWD2022 WATER
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*REORF AR L B E 2 i (Building Resilience Faster )
W7 F PN 2 IRTERAL G ok b~ B R LR AR 3R KA
PG ABERNY - 2R L R B A g B8 2

PRE 0 I E AT EE B A %
ARG A - S AL AfRiokang 85 bogag

P2

CEARRAE L o ARG F AN AR W P
ZERES TIPSR I T - i R e gk S

2022 # AFREOREL BB e M oken @0 SIWI RiF5 %
Torgny Holmgren # 7 4% #F 4§ MG kel & - LA fpdgm iz
LEET - E R AR ML 3 Lo B s Tk
Fle oAt TRBEIMER o

j¥_Johan Rockstrom 2 H 7= 3 BFf# 74 I a7 2 kLR 32KV o
?%ﬁﬁ%*ﬁﬁﬁﬁ%%%ﬁﬁiﬁ—@A\&%@%éﬁ&
o BFREMFELAREBERCE EEFRBRE S § D
B A2 @R PR AKTIEL L RrcfpR-{ Aodp R e
REABRE - BINML T ERAELE 290 > L AagH
FREFEAFOET > AN L aEER o

4o NETFLIX #° 5 -Breaking Boundaries: The Science Of Our
Planet #r4 T3 e s en g 4% - 24 i & 2020-2030 & FF cni® 5 -
gl A ar ik ARBR T/ O FL AT LIE
FiERBe vy > RAMELT LY > CAARREL LR
= J R Jf-—- 7 1 z%

=3 FI%,'J;Z B ifb 4 ) 2 fien Greta Thunberg > 5 7 3% % & 7 4
rHE M fof GRBFPIEOER > p 2018 ER4F AT RAH
HA BT 2 HIRBRELFELETREGEL - pw
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Ui g A BT ok F R E R AR £ 5 i P s 8 K
HETHLFRR P ERE P EE L TREBES
BRI ANFTRedad P L B E o ;é'ffgx”ﬁ@i/',ﬁyj\ﬁ{r
( Stockholm Junior Water Prize) =~ % - 5 44t & # 15 3 20 %
E A R R LRRAERA RN E A R aEST o g 1997
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AFAE RN RPEIZRE L EFATERT -

Higsgg- NHLBRRAE kY b E s R RIFE D
PR RS TR TRIFE Y ’“fliifﬁﬂ% HEES
Bl RITR T F 0w BORDR PO B RIR B R AT R

TN & 3 o sk o2 »
EmoiE $ > R e e

td

b

~
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2R EE R &7 ¢ o Deltares > 2021 & 6 7 3% 1T A

EPIC Response: Innovative Governance for Flood and Drought Risk

Management | 4 & » dF 2401 Tok2 Fizh g T 2 £ RS X T
“ﬁﬁﬁﬁgﬁﬁ&%o_ﬁwﬁ&aau Ao e N g
Hokdricd oAl A Y RiEA AL T 2 Bavisettfoip I M
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Fr37 2 2022 & F TR ESR R -RKF R P ehA 4 5T Groundwater,

Making the invisible, visible | > riegde & F enE AR T FF TR F
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Stockholm Resilience Centre from Stockholm University: The nine planetary
boundaries
https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-pla
netary-boundaries.html

Science: Planetary boundaries: Guiding human development on a changing
planet

https://www.science.org/doi/10.1126/science.1259855#Fa

Occidental Petroleum partners with New Mexico State University on produced
water research

https://chancellor.nmsu.edu/news/clips/carlsbad 20201028 Occidental%20Petro
leum%20partners%20with%20New%20Mexic0%20State%20University%20on
%20produced%20water%20research.pdf

Expansion for Oman’s flagship industrial constructed wetland
https://www.thesourcemagazine.org/expansion-for-omans-flagship-industrial-con
structed-wetland/

An EPIC Response: Innovative Governance for Flood and Drought Risk
Management
https://www.worldbank.org/en/topic/water/publication/an-epic-response-innovati
ve-governance-for-flood-and-drought-risk-management

Making the invisible visible: 2022, the year of groundwater

“Groundwater: Making the Invisible Visible” the theme of World Water Day
2022 | IGRAC (un-igrac.orq)
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https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-planetary-boundaries.html
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https://www.science.org/doi/10.1126/science.1259855#Fa
https://chancellor.nmsu.edu/news/clips/carlsbad_20201028_Occidental%20Petroleum%20partners%20with%20New%20Mexico%20State%20University%20on%20produced%20water%20research.pdf
https://chancellor.nmsu.edu/news/clips/carlsbad_20201028_Occidental%20Petroleum%20partners%20with%20New%20Mexico%20State%20University%20on%20produced%20water%20research.pdf
https://chancellor.nmsu.edu/news/clips/carlsbad_20201028_Occidental%20Petroleum%20partners%20with%20New%20Mexico%20State%20University%20on%20produced%20water%20research.pdf
https://www.thesourcemagazine.org/expansion-for-omans-flagship-industrial-constructed-wetland/
https://www.thesourcemagazine.org/expansion-for-omans-flagship-industrial-constructed-wetland/
https://www.worldbank.org/en/topic/water/publication/an-epic-response-innovative-governance-for-flood-and-drought-risk-management
https://www.worldbank.org/en/topic/water/publication/an-epic-response-innovative-governance-for-flood-and-drought-risk-management
https://www.un-igrac.org/news/groundwater-making-invisible-visible-theme-world-water-day-2022#:~:text=%E2%80%9CGroundwater%3A%20Making%20the%20Invisible%20Visible%E2%80%9D%20the%20theme%20of,and%20Partners%20two%20to%20three%20years%20in%20advance.
https://www.un-igrac.org/news/groundwater-making-invisible-visible-theme-world-water-day-2022#:~:text=%E2%80%9CGroundwater%3A%20Making%20the%20Invisible%20Visible%E2%80%9D%20the%20theme%20of,and%20Partners%20two%20to%20three%20years%20in%20advance.

