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HYDROGRAPHY

multibeam echo sounder beams
sweep the seafloor as the ship
passes over the survey area

2

HYDROGRAPHERS

water levels & tides

currents

temperature

salinity

multibeam echo
sounder beams
bounce off the
seaflocor and return to
the ship where the
depth is recorded

What products are made
from hydrographic survey data?

essential maps for safe
marine navigation

% baseline data for
s research and marine
7] .
geospatial products and
services

Hydrography is the science
that measures and describes
the physical features of bodies
of water and the land areas
adjacent to those bodies of
water.

Surveying with multibeam
echo sounders is the primary
method of obtaining
hydrographic data.

By mapping out water depth,
the shape of the seafloor and
coastline, the location of
possible obstructions, and
physical features of water
bodies, hydrography helps to
keep our maritime
transportation system moving
safely and efficiently.
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a) Increase in the population exposed to sea level rise from 2020 to 2040

Exposure to a coastal flooding event that
currently occurs on average once every 100 years

0.7 mion 111111
Nmo'fﬂ"ﬂﬁﬁ'iﬁﬂ "" +0.38 million (57%) "'1
+ 0.24 million (71%) ‘ Asi
Wi momemse i e . million
""""“ +16.36 million (26%)

Souiﬁn;ﬁt:i?:g 2.40 mllllon "“

0.69 million """' +2.29 million (95%) ““"“"
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+0.24 million (35%) '|
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Small Islands “

) 1{}0.1“3 mi;';g" Population exposed in 2020 —— Australasia I
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Increase due to sea level rise only |
Increase due to sea level rise and population change m||I|on m||||0n

b) Increased frequency of extreme I
sea level events by 2040 .o ;
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0.1 8 mi”iﬂn " Population EXPDSEd in 2020 ' AUStralaSiE

+0.10 million (57%) | illion |
7% 1 Additional population exposed in 2040 — SSP2-4.5 ' 0.02 million

+0.01 million (52%)
Increase due to sea level rise only |
Increase due to sea level rise and population change m||||on m||||0n

b) Increased frequency of extreme
sea level events by 2040

Frequency of events that currently occur
on average once every 100 years

The absence of a circle indicates an inability to perform
an assessment due to a lack of data.

Projected change to

1-in-100 year events ﬁ
under the intermediate

SSP2-4.5 scenario -

c) Example of complex risk, where impacts from climate extreme events have cascading
effects on food, nutrition, livelihoods and well-being of smallholder farmers

Annual event

Decadal event
Twice-a-century event

No change -

Multiple climate change risks More frequent and more intense

will increasingly compound Extreme heat and drought
and cascade in the near term



SSP2-4.5 scenario N7 Nochange ..p

c) Example of complex risk, where impacts from climate extreme events have cascading
effects on food, nutrition, livelihoods and well-being of smallholder farmers

M.U|1§ip|e C“.mate change risks More frequent and more intense
will increasingly compound Extreme heat and drought

and cascade in the near term
Reduced household Reduced soil moisture Food prices
income and health increase

Reduced labour andFDL?:IigeIEsses Reduced
Key capacity q food security
Bi-directional
compounding
Uni-directional
compounding or domino
Contagion effect on Decreased Increased malnutrition
multiple risks quality of life (particularly maternal malnutrition

and child undernutrition)
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After 20th century
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Saudi Arabia

Palestine

- Groundwater level change (m)
- April 2002 - July 2017

Average groundwater level change (m)
April 2002 - July 2017 (b)
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2000
2001

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC  JAN FEB MAR APR MAY
0.14 -0.01 328 379 472
052 054 049 095 679

2002 | 1.11 014 067 126 716
2003 088 1.34 1.12 043 791
2004-081 019 049 907 714
2005 105 059 080 035 666
2006 _009 : 766
2007 038 059 690
2008 081 0.03 463
2009 -023 0.35 606
2010 082 0.67 572
2011 090 0.24 591
2012 0.83 3 | 556
2013 - 0.26 124 108 331 | 598
2014 082 -027 044 093 228 722
2015 0.10 0.36 075 395 698
2016 | 1.26 061 135

2017 0.19 0.02

2018 087 1.12

2019 162 084

2020 100 121 0.19 _ 890
2021 030 061 0.00 814 854 745
2022 101 024 026 -028 039 511 626 508

JUN
439
679
611
660
693
566
671
613
398
483
511
576

809
658
519

JUL AUG

557
556
597
620
519
575
517
356
399
495
502
455
545
571
543
562
535
500
816
691
563
462

349
553
538
550
615
474
535
516
350
427
496
502
438
531
543
507
502
489
473
763
690
509

Greenness (x103)

SEP OCT NOV DEC



2000 94
2001 25 106 183
2002 10.7 10.1 :

13 97 604 573 543 513 410 487 432 478 430 470
14 161 509 548 588 563 509 416 408 429 415 425 418 427
19 63 436 445 454 546 559 466 373 4.l 4 473 478

2003 122 36 67 484 489 546 495 663 561 4. 397 436 444 458
2004 80 22 472 486 684 731 823 766 7.12 658 604 515 6.18 6.32
2005 21 89 645 658 684 603 7.10 552 502 510 519 599 676 667
2006 122 54 14 658 648 866 611 605 695 653 574 647 635 725 742
2007 24

22 19 758 774 835 692 684 621 609 531 624 477 466 570
108
1.4
189 514 542 497 461 411 3.6

577 628 721 7.7 808 7.12 637 577 566 580 822 9.1

2008 18 57 5 38
2009 | 08 109 128 174 3.
2010 182 117 176 111 30
2011 35 45 10.0. 49
2012 120 108 123 15

2013 -"1_.7?.10' 180 160 2.1

2014 6.3 12 _ 851 815 709 670 638 625 638 683
2015 55 194 30 694 699 657 531 524 471 428 410 493 671
2016 131 2.4 758 801 8.06 852 778 625 560 551 561 565 568
2017 41 182 36 697 762 772 722 649 596 516 491 496 497 464
2018 158 133 39 62 461 701 576 '
2019 - 18 9.48

2021 55 3.8 87 120
2022 7.1 90 120 ;235

15 9 85 : . surfacewater area
(x102 km?)

Runoff (mm)
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Observed water-related adaptation responses that measure outcomes
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Figure 4.24 | Location of case studies on water-related adaptation which measure adaptation outcomes (n = 359) and their sectoral distribution across
all regiunsl. Circles denote the number of case studies in a particular location in the continent. The pie chart shows the sectors in which adaptation is taking place. The sectors
correspond to water use sectors described in Sections 4.3, 4.5 and 4.6 of this chapter.
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Observed water-related adaptation responses that measure outcomes
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Figure 4.24 | Location of case studies on water-related adaptation which measure adaptation outcomes (n = 359) and their sectoral distribution across
all regiuns|. Circles denote the number of case studies in a particular location in the continent. The pie chart shows the sectors in which adaptation is taking place. The sectors
correspond to water use sectors described in Sections 4.3, 4.5 and 4.6 of this chapter.



Observed changes in mean river flows from 1971-2010
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Figure FAQ4.2.2 | Observed changes in mean river flows from 1971 to 2010 IPCC_AR6_WGII_FullReport page:662
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Figure FAQ4.2.2 | Observed changes in mean river flows from 1971 to 2010 IPCC_AR6_WGII_FullReport page:662
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(a) Risks to livelihoods of Sami Reindeer Herders in the Arctic

Cryosphere changes, higher Land use change
summer temperature pressures
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(b) Socio-ecological risks to the

slow onset and
extreme events

Climatic ¢ ‘
hazards

—

ouwiel} auwl} 19}10ys 19A0 S)SiY

€ -
2

Food =
Insecurity Health

Ly " :‘.v.ﬁ ; ‘E‘ ‘%i r V

Change in well
Traditional com
Indigenous P

Socio-Ecological T

awel} awly 1abuo| 13A0 SyS1Y

 Place—

&

Identity  Attachment




erders in the Arctic

Land use change
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Non-
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(b) Socio-ecological risks to the Amazonia ecosystem
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(c) Cascading impacts of climate |
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(c) Cascading impacts of climate hazards on food and nutrition
Heat
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s heat/droughts, floods
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Key risks related climate change in Asia
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Figure FAQ10.1.1 | Key risks related to climate change in Asia.
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